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1. Eilcaywyn

Katd 1n S1dpKeIa TWV TEAEUTAIWY XPOVWY, Ta EKTTAIEUTIKA 1I0pUUATA TTPOCTTABNCAV va
QgIOTTOINCOUV WN@IOKA €pyaAcia yia TNV TTpowbnon Tou Yn@Iakou PETAOXNMATIOUOU.
O YnolokOG HETAOXNMUATIONOG TNG TPITORABIAC ekTTAI®EUONG MTTOPET va UTTOOTNPIXOEI
Kal va TTpowBnBei pEoW WNPIOKWVY TTPWTOROUAILY OTTWG N EVOWNATWON TNG EIKOVIKAG
Mpayuatikétntag (VR) kar ¢ Emaugnuévng lMpayuarikdmrag (AR). Ze autd 1o
TTAQICI0, YEPIKA TTAVETTIOTAMIO €XOUV TTEIPAUATIOTEI PJE TNV TTPooBNKN Twv VR/AR w¢g
epyaAeio didaockaAiag r KAvovTag TIG €IKOVIKEG OIAAEEEIC MEPOG TOU TTPOYPANPATOS
otmoudwyv Toug (Bezegova et al., 2017). Qotdoo, ol Texvoloyieg VR/AR dev éxouv
KaBiepwBei wg epyaAeia didaokaAiag. H xprion Kai n otToTEAECUATIKA EVOWUATWOT)
TOUG OTA PaBAuaATa Kal Ta TTPOYPAUMATa OTToudwy Twv AvWTaTtwy EKTTaIOEUTIKWY
[dpupdaTtwy (AEI) eival otrdvia - trepiopieTal o€ OpIoPEVES OTTOPAdIKES OPATEIC TWV
TTAVETTIOTAMIAKWY THNUATWY- KOl XOPAKTNEICETAI ATTO QVETTAPKEIG £TTEVOUCEIS. OPoiwg,
OTIG XWPES €Taipoug Tou £pyou VRINHE, AuoTpia, BouAyapia, Kutrpog, EAAGDa kai
NeTovia, ol TexvoAoyieg VR/AR dev XpnOIUOTTOIOUVTAI EUPEWG OTNV EKTTAIOEUON KAl OEV
UTTAPXEI KOIV) OTPATNYIKA yia TOV TPOTTO €vTagng Toug otn didaokaAia kai Tn udénon,
Tapd Ta TEPAOTIA OQEAN TOUuG oTnv ekTTaIdeUTIK dladikaoia. OTTwe avagépeTal o€
€kBeon uAotroinong Tng diadikaciag Tng MTToAdvia (Bologna Process Implementation
Report), Ta 1dpupata TpITORABUIOG eKTTAIdEUONG «)xpeEIadovTal Ta idla utTooTnpIén —
ouuttepIAauBavouévng tnS utmooTnpiénc arrd oudTiuous — yia 1n BEATIOTN xpnon Twv
wnIakwv TexvoAoyiwv yia udbnon kai didackalia kai Bonbwvrag ornv avamruén Twv
wniakwyv O&EIoTNTWY  €UPUTEPA OTHV  KoIvwvia» PECW TNG TTOIOTIKAG HABnong
(EupwTtraiky Emitpoty /EACEA/Eurydice, 2020. oeA. 160). Ocov agopd Tnv
QTTOTEAEOUATIKI) EVOWPATWON Twv TexVoAoyikwv VR/AR oTa TTpoypduuaTa GTroudwyv
NG TpitoBdBuiag Ekmaideuong, o1 eKTTAIBEUTEG, Ol AKOONUAIKOI KAl OI OXeSIOOTEG
pMaBnong xpeidlovtal €ig BABog extTaideuon Kal KATAPTION OXETIKA PE TO TI €ival TO
VR/AR, TG ptropei va evowuatwBei oTIg SIAAEEEIS, TTWG o1 abnTég Ba ytTopolcav va
eMw@eAnBouv atrd TN Xprion VR/AR kal TTw¢ Ptmopouv va evioxuBouv ol BIKEG TOUG
TTaIdayWYIKES TTPOCEYYIOEIG Kal TALEIC PE TN xprion epapuoywv VR/AR.

Q¢ atrdvinon oTnv Tpéxouca KatdoTaor, To £pyo VRINHE Ba €mKevTpwOEi TNV OTIG

QVAYKEG WNQPIAKOU PETAOXNMATIONOU TWV TTAVETTIOTNUIWY KAl TOU TTPOCWTTIKOU TOUG,
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XTiCovTag TIG IKAVOTNTEG TOUG Yia TNV QvATITUEN TTPOYPAPMATWY OTTOUdWY TTOU
QVTATTOKPIVOVTAI KAAUTEPA OTIG HOBNOIAKEG AVAYKES TWV HABNTWYV, YE EAKUCTIKOUG Kal
o1adpaocTikoug TPOTTOUG. Ta péEAN AEM Twv ouvepyalOpevwy IOpUPATWY  Ba
OuvEPYOOTOUV Kal Ba epapudoouv OIETTIOTNUOVIKEG TTPOCEYYIOEIC KAl KAIVOTOUES
TTAIOAYWYIKEG PEBOBOUG, OTTWG N MABNTO-KEVTPIKA PABNOoN PE UTTOOTHPIEN EIKOVIKAG
TTPAYMATIKOTNTAG, N AVECTPAUMEVN PABNON Kal N yddnon pe Baon Tnv €pguva Trou
TTpowbouv TNV atrékTnon MetafiBdacipwy deglotTwy. O1 opyddeg oToxol Ba egival
KAAUTEPA TTPOETOINACHEVEG VA €QApPPOoOUV Wneiakd epyaAeia VR kar AR yia 1n
dnuioupyia EAKUCTIKWY TTPOYPANUATWY OTTOUdWY, HaBNnoIaKwyY dpacTnPIOTATWY Kal
agloAdynong TTou TTPOAYOUV TIC YNPIOKES IKAVOTNTEG TWV HOBNTWY, CUPNPWVA PE TO
ox€010 dpaong yia TNV wneiakn ekmaideuon 2021-2027 tng EupwTaikAg EmTpoTg
TTOU TTPOTEIVEI YNPIOKO HETAOXNMUATIONO YIA TNV EKTTAIOEUCT OTO OAa Ta £TTiITTEdA. MéOW
MIOaG O€IPAG EKTTAIDEUTIKWYV EUKAIPILOV Kal €KONAWOEwWY, Ba avamTugouv PaoikES
WNQIOKESG OECIOTNTEG VI va UTTOPECOUV va evowpdaTwoouv VR kal AR oTIG IDAKTIKES
TOUuG TTPOKTIKEG. H evowpdaTwon VR/AR Ba utropouce va evioxUoel TRV QVATITUEN TWV
AWV OECIOTATWY TwV PaBnTwy, OTTWGS N KPITIKI OKEWN, N €TiAuon TTPoRANuUdTwyY, N
TTPOCAPUOCTIKOTNTA, N ONPIOUPYIKOTNTA, N auToTrapakivnaon, n nyeoia (Kallidus, 2017,
Radianti et al. 2020). Q¢ ek TOUTOU, N QTTOTEAECMPATIKA EVOWUATWON TOUG OTA
TTPoyPAUUaTA OTTOUdWY TNG AVWTATNG EKTTAIdEUoNG Ba €XEl WG ATTOTEAEOUA TN
BeATiwon Twv de€loTATWY TOoUu 210U alWVA, OTTWG Ol YNPIAKES OECIOTNTEG, N €TTIAUCN
TTPORANUATWY Kal Ol dNUIOUPYIKES IKAVOTNTEG, TTOU TiIBEVTAI OTO TTPOCKNVIO ATTO TNV

ayopd £pyaciag Kal TRV KoIvwvia.

H TTapouoa €kBeon oTOoXEUEI VO TTOPOUCIACE! Ta OEQOMUEVA TTOU TTPOEKUWAV HECW MIAG
ouoTnuaTikig BIBAIOYPOQIKNG AvOOKOTTNONG OTOV TOPED TwV e@appoywyv VR/AR oe TE
o€ XWPEGS eTaipoug kal TNV EupwTraiki ‘Evwon (EE). H avaokd1Tnon eTKEVTPWONKE o€
TTOAAEG TTPAKTIKES TITUXEG OO0V AQOPA TNV EQAPHOYH AUTWYV TWV TEXVOAOYIWYV, OTTWG
MEBODOI, OTOXOI, EPYOAEia KAl OTPATNYIKEG TTOU XPNOIYOTTOIOUVTAI VIO TNV £QAPHOYA
o1daokaAiagc VR/AR oTov TOpEéQ TNG QvWTATNG EKTTAIOEUONG, TTOU MTTOPEI va
atrodeIXBoUV XPACIUEG YIa TOUG BIEUBUVOVTEG TWV TTAVETTIOTNUIWY Kal Ta éAN AENT Tou

EVOIOQPEPOVTAI VO EVOWHATWOOUV TOUG OTA TTPOYPANKATA OTTOUdWYV TOUG.

H ékBeon eival dounuévn wg €€AG. ZTnv EvotnTa 2, atroocagnvifovtal ol 6pol VR/AR/IXR

Kal TTapoucIAdeTal To TPEXOV TTAQICI0 TTONITIKAG OXETIKA e TIG TEXVoAoyie¢ VR/AR oTtnv
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EE kaBwg Kal OTIG XWPES ETAIPOUG. Z€ AUTHV TNV EVOTNTA TTAPOUCIACOUNE £TTIONG TA
eupnuatra atmdé pia €peuva groipdtnTag VR/AR amd dioiknoeig AEI, kaBnyntég,
TIPOOWTTIKO KOl QOITNTEG ATTO XWPEEG €TAipous. AuTd eival onuavtikd yia va
KATOVONOOUNE TO TIAQICIO OTO OToio0 Ta 16pUuaTa  TPITORABUIOG eKTTAIdEUONG
meipapaTtifovTal pe texvoloyieg VR/AR. Ztnv Evotnta 3, TTEPIYPAPETAI CUVOTITIKA N
peBodoAoyia yia Tn dieaywyn TnG BIBAIOYPAPIKAG avaokOTnong. ZTnv EvoTtnTa 4, 1a
aTroTeEAEOUATA TNG CUvVoWidovTal Kal TTapouaiddovTal, e TPOTTO WOTE VA aTTavTniouv
TA EPEUVNTIKA EPWTAMATA TTOU TEBNKAV aTTO TOUG £TAIPOUG TOU £pyou. Mia oeipd aTrd
ETMAEYMEVEG BEATIOTEG TIPAKTIKEGC O€ KABe Ywpa e€Taipo, aA& kai otnv EE
TTEPIYPAPOVTAl AETITOUEPWS OTAV EvotnTa 5. AuTtr) n evotnTa TTEPIAAPPBAvel €1Tiong
ETMAEYPEVEG BEATIOTEG TTPOKTIKEG £appoywyv VR/AR atmé tnv EupwTraikr ‘Evwon kai

TOV UTTOAOITTO KOOMO. TEAOG, e€dyovTal opiopéva cupTTEpdouaTa oTnv EvotnTa 6.
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2. Yropadpo

2.1. O1 évvolieg AR/VR/XR

YTapxel apKET OUYXUON OXETIKA UE TIG OIAPOPEG METAEU Twv Opwv Virtual Reality
(VR), Augmented Reality (AR) ka1 Extended Reality (XR). O okOT1T0g TNG £vOTNTAG TTOU
aKoAouBEi gival va SIEUKPIVIOTEI TI TIPAYMATIKA KpUBETal TTIoW aTTd KaBEva aTrd auTtd Ta

OPKTIKOAEEQ.

Ti1 gival n erauénuévn Tpayuarikornra;

H emaugnuévn tpayuatikdtnta (Augmented Reality-AR) e€ival pia avaduduevn
TEXVOAOYIQ TTOU ETTITPETTEI TOV EUTTAOUTIONO TOU TTPAYMATIKOU TTEPIBAAAOVTOG UE
Wneiaka oTolxeia. Ze éva TTepIBAANov AR, utropeite va O¢€ite pia ouvleTn TTPOROAR
QPUOIKWV 1 TTPAYMUOTIKWY OTOIXEIWV Kal Yyn@IoKwV
oToixeiwv. Qotéoo, Oev uttdpxel AAANAeTTIOpaON
METALU TWV WYNPIOKWY OTOIXEIWV KAl TwV OTOIXEIWV
TOU QUOIKOU KOopou. H texvoAoyia AR eu@aviceTal
o€ Gueon TTPOBOAN evOg UTTAPXOVTOG TTEPIBAAAOVTOG

Kal TTPOOBETEl fIXOUG, BivTeo, TPIoOIAOTATA YPAPIKA

o€ auté (Eik.1)

Eikéva 1. Augmented Reality example Retrieved from https://maker.pro/custom/tutorial/how-to-make-augmented-
reality-apps-resources-for-beginners, July 2022

Ti gival IKOVIKN) TTPAYMNATIKOTNTA;

H Eikovikr} Mpayuarikétnta (Virtual Reality-VR) gival pia kaBnAwTIKr guTreipia rou
ovouAdeTal €TTIONG TTPAYMATIKOTATA TTPOCOUOIWMEVN OTTO UTTOAOYIOTH. Ava@QEépETal O€
TEXVOAOYIEG UTTOAOYIOTWYV TTOU XPNOIUOTIOIOUV OKOUCTIKA TTPAYMUOTIKOTATAG Yyia vad
dnuIoUPYHOoOoUV PEAANICTIKOUG NXOUG, EIKOVEG Kal GAAEC AICOAOEIC TTOU avaTTapdyouv

éva TTpaydaTIKO TTEPIBAAAOV 1] dnuioupyouv €vav @avtaoTikd koopo (Eik.2). H

Co-funded by the
Erasmus+ Programme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
of the European Union only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



https://maker.pro/custom/tutorial/how-to-make-augmented-reality-apps-resources-for-beginners
https://maker.pro/custom/tutorial/how-to-make-augmented-reality-apps-resources-for-beginners

: VIRTUAL REALITY IN
S HIGHER EDUCATION

“~+ VRinHE

Texvoloyia VR egival évag TpOTTog yia va PuBiceTe TOug XPAOTEG OE £vav EVTEAWG
EIKOVIKO KOO O, EVTEAWG ATTOKOUMEVO ATTO TO QUOIKO 1

TO TTPAYMATIKO TTEPIBAAAOV.

Eikéva 2. VR example. Retrieved from
https://www.nbcnews.com/mach/science/what-vr-devices-apps-turn-
real-world-virtual-ncna857001, July 2022

Ti1 gival n ekTeTauévn mpayuarikornTa;

H Extetapévn mpaypatikdéTnTa (Extended Reality - XR) €ival évag 6pog Trou
TTPOOTEBNKE TTPOCPATA OTO AEEIKO TWV TEXVIKWYV AECEWV TTOU avo@épeTal o€ OAa Ta
TIPAYMATIKA KAl €IKOVIKA ouvduaopéva TTepIBAAAoOvVTa  Kal TIG OAANAETIOPACEIG
avOpPWTTOU-UNXaVvAG TTou dnIoupyouvTal atrd TNV TEXVOAOYIO UTTOAOYIOTWV Kal TO
wearables. H Ektetapévn MpaypaTikdTnTa TTEPIAAUPBAVEI OAEC TIC TTEPIYPAPIKEG TNG
Mop@éc OTTwG TNV ETrauénuévn Mpaypatikétnta (AR), Tnv Eikovikn MNpayuatikotnTta
(VR), ™ MikTn
MpayuatikétnTa (MR). Mg

Extended Reality
(XR)

Umbrella term that encompasses any sort

AAAa Adyia, To XR utropei
VO OPIOTEI WG PIA OUTTPEAQ,

N OTToi0 CUYKEVTPWVEI Kal

At}gmer;ied
Reality (AR)

TIc TPl MpayuaTikéTNTA
(AR, VR, MR) kdtw amd

évav 0po, odnywvtag o€

Mixed

Reality (MR)
Digital elements can
interact with physical
elements

Virtual
Reality (VR)
Fully-immersive digital
environment

Digital layer over
physical elements

AlyoTEPN dnUOOCIa ouyxuon

(EIk. 3).

Eikova 3. The term XR includes AR, MR, VR, and any technology that blends the physical and the digital world..
© Laia Tremosa and the Interaction Design Foundation, CC BY-NC-SA
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2.2. European policy framework on VR/AR

Although European Commission, the executive of the EU, does
not have a specific policy framework for VR/AR adoption in the
field of HE, there are some of its decisions and

recommendations that shape the context in which HE

institutions can utilize these technologies. Below we briefly present them.

As stated in the work of Schwaiger (2021), in 2011 the Commission launched the
Agenda for Modernisation of Europe’s Higher Education Systems (EC 2011/567 final),
which sought to improve “the quality and relevance of higher education by exploiting
the potential of ICTs” (p. 7), aiming to make the “knowledge triangle work by linking
higher education, research and business for excellence and regional development”, by
creating close and effective links between education, research and business. Lastly, it
sought to “build on the pilot project to strengthen the interaction between universities

and business through knowledge alliances” (p. 11).

The agenda was followed by the Digital Single Market Strategy, which underlined a
new dynamic across the European economy as a whole, fostering jobs, growth,
innovation and social progress, since all areas of the economy and society are
becoming digital; consequently, it postulated that a “change is needed in the way
education and training systems adapt to the digital revolution” and to the empirical
findings that showed “teachers’ lack of digital competences, and their lack of
confidence in using digital technologies meaningfully in teaching. [...]. Additionally, a
recent public consultation on the “Agenda for the Modernisation of Europe's HE
Systems” showed that “over two-thirds of students and recent graduates perceive a
mismatch between the supply of graduates and the knowledge and skills that the
economy needs. [...] Other important challenges identified by stakeholders include the

impact of technology and globalisation on higher education [...]” (EC 2015/196: final).

From this, initiatives were derived to increase the digital competences of educators as
quickly as possible (EC 2017/29000, 41), and as a consequence, the European
Framework for the Digital Competence of Educators endorsed initiatives that set up
learning activities in digital environments for both teachers and learners; these allowed
teachers to experiment with and develop new formats and pedagogical methods (EU:
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DigCompEdu, 2017, 52). This also included the continuous evaluation of information
technology curricula at all training levels as well as the creation of applied blended

learning environments in authentic settings, such as in workplace-based learning.

More recently, the European Commission proposed the first ever Digital Europe
Programme, which will invest €8.2 billion to align the next long-term EU budget 2021-
2027 with the increasing digital challenges. With this programme, European Digital
Innovation Hubs (EDIHS) will function as one-stop shops to help companies respond
dynamically to the challenges and become more competitive. EDIHs are expected to
play a central role in stimulating the broad uptake of artificial intelligence, high
performance computing (HPC) and cybersecurity, as well as other digital technologies
like VR/AR by industry (in particular SMEs and midcaps) and public sector

organisations across Europe.

Lastly, an important initiative is the recent creation of the VR/AR Industrial Coalition,
which was first announced in 2020 in the Commission’s Media and Audiovisual Action
Plan. This initiative aims to inform policy making, encourage investment, facilitate
dialogue with stakeholders and identify key challenges and opportunities for the
European VR/AR sector. According to the rationale behind the formation of this
coalition, Europe has a large potential industrial market which could benefit from these
technologies. To remain relevant in this new context, Europe needs to build a digital
skills pipeline, develop sustainable business models for VR/AR enterprises, support
the digitization of European cultural heritage, foster the development of digital
audience experiences, and ensure it does not fall behind in the business-to-business

market.

2.3. Policy frameworks on VR/AR per partner country

2.3.1 Austria
Digitisation in teaching is seen as the complete penetration e
of traditional teaching processes by digital tools and

applications, which in turn changes conventional forms of w
educational approaches. The available approaches and
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applications comprise tools such as online learning or blended learning formats, freely
accessible online course (e.g., MOOCs), and virtual reality / augmented reality
seminars making use of VR/AR soft- and hardware to completely immerse students.
The main goal is to use these available technologies intelligently and sensibly to
improve the quality of education offers. Universities play an essential role in this
process and can actively shape digitisation efforts, as they are mediators and
producers of knowledge and thus, contribute to — and even shape - the digital
transformation. The co-called “University 4.0” approach has to be reflected in all areas
of Higher Education institutions, not only limited to teaching, but also in research,
publication and even administrative areas (e.g. the use of a digital identity with features
such as digital certificates).

Higher Education governance is a key factor in this endeavour: It puts is focus on
digitisation as reflected in the Austrian University Development Plan, which defines the
process of digital transformation (including teaching important basic digital techniques
such as computational thinking or digital skills) and its active shaping as a “key system
goal”. To achieve this goal and strive for the best possible options for students,
performance agreements between the 22 Austrian public universities and the Federal
Ministry of Education, Science and Research are elaborated every three years as a

basis for their financing:

¢ Inthese agreements for the years 2019 to 2022, the main aim was to ensure an
increased use and provision of open educational resources as sources and
tools available in the public domain were seen as the essential foundation for
providing digital teaching and studying.

e The agreements made for the years 2022 to 2024 focus on digitisation in
learning and teaching, on so-called “new teaching and learning worlds”, the
continuous development of digital teaching and learning at universities and on
open science in a more general way. As digital media is an essential part of
daily life, higher education institutions have to reflect this trend and pick up on
the latest developments. According to the official source of the Austrian

government,
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“This applies in particular to the use of innovative teaching and learning technologies,
which has increased massively, especially due to the sudden switch to distance
learning in March 202 as a result of the Corona pandemic. It has triggered a multi-
layered process of innovation and reflection at universities and higher education

institutions that can no longer be reversed.”

The Higher Education sector in Austria seems to be aware of the fact that the focus
cannot only lie on students and the digital resources available to them, but also has to
be put on teachers, as they all — tutors, lecturers, professors — need to be able to use
the digital tools confidently and correctly. For this reason, service centres for digitally

supported teaching have been established.

Following studies and working groups about distance learning in Austrian Higher
Education institutions during the COVID pandemic, several practical recommendations
for implementation were made for post-pandemic digital educational approaches. In
order to adjust to the individual universities’ circumstances, however, the Austrian
Minister of Education stressed that it is up to the universities themselves to consider to
what extent and for which subjects they are able and willing to offer digital teaching.
Additionally, they should also be able to decide individual whether digital courses from
other (also foreign) universities can be included in their educational offers as a
supplement and additional service. At the University of Graz, a study was conducted
which focused on the use/application of VR and AR in Adult Education. This
international systemic analysis found that research and concepts for the use of VR/AR
in Adult Education is not widely prevalent; this is also very evident in the Austrian Adult

Education sector, where there is hardly and research to be found on this topic.

2.3.2 Bulgaria
Bulgaria’s national policy framework for the overall development
of the education in the country and in particular — the higher
w‘ education, is contained in several documents. They represent
long-term programs and strategies for the 2021-2030 period, which are
officially adopted by the Bulgarian government. Their implementation has either

already started or is expected to begin within a short timeframe.
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There are plans for the development of the virtual and augmented reality technologies
(VR and AR) in the higher education sector in those documents. Emphasis is also
placed on the improvement of the overall digital skills and competences of both the

students and teachers.

The first document is the Strategy for the Development of Higher Education in the
Republic of Bulgaria for the 2021-2030 period, which was adopted on January 8th,
2021. The strategy presents the main principles and priorities in the development of
the higher education for the period until 2030. The ten described goals are relevant to
the current challenges, especially those related to the accelerated development of

digital technologies and the need for increased digital competences.

One of the goals is for “development of a sustainable mechanism for updating the
existing curricula and programs and creating new ones” and one of the activities for
achieving that goal is “accelerating the teaching of modern digital technologies and
strengthening of the interdisciplinary connections in the curricula”. As described, this
activity includes three measures, one of which is “the inclusion in all curricula of
disciplines and practical trainings in new digital technologies, such as artificial

intelligence (Al), augmented reality (AR) and virtual reality (VR)".

The strategy also acknowledges the need for the educational process to be focused
on the students attaining, among other things, digital competences.

Another part of the national policy framework is the Strategic Framework for the
Development of the Education, Training and Learning in the Republic of Bulgaria
(2021-2030). It is not focused only on the higher education sector, but rather on the
entire educational landscape of the country. The document emphasizes the need to
invest time and resources in increasing the students’ key competences, which are
required in the modern world, including their digital skills. For that to happen, the
pedagogical specialists’ digital competences and abilities to work with new ICT
technologies also need to be developed. That way, they can integrate those innovative
skills in their teaching for all subjects and that is also something, which is planned for

in the document.
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The strategic framework also stresses the importance of developing innovative
teaching and learning methods, based on digital technologies and open education

resources.

Programme Education is another strategic document, which lays out the financing
plans for the Bulgarian education sector for the 2021-2027 programming period with
the help of funds from the EU — mainly the European Regional Development Fund
(ERDF), the European Social Fund Plus (ESF+) and a few others. It was approved by
the European Commission on August 8th, 2022. Programme Education is one of the
main instruments for the implementation of the strategic goals in the aforementioned

Strategy for the Development of Higher Education and the Strategic Framework.
The document lists the main priorities, which have to be funded in the next years:

1. Inclusive education and educational integration.
2. Modernization and quality of the education.

3. Connection between the education and the labor market.

One of the activities within Priority 2 is the digital transformation of the education
through support for the practical work of students in a laboratory environment, so they
can gain knowledge and skills for working with virtual and augmented reality
technologies. Another activity within this priority is the support for building the digital

competencies of both students and pedagogical workers in the higher education.

Priority 3 supports the adaptation of the vocational education to the needs of the labor
market through the development and implementation of educational materials with an
innovative digital content, incl. the usage of virtual reality.

There is a connection between the introduction of VR/AR technologies and the
development of STEM education enabling additional resources for STEM practices.
The Bulgarian education system has been traditionally supportive of STEM, providing
students with numerous opportunities to broaden their experience in different fields
outside the curriculum. Currently several non-government and academic organisations
are responsible for the bulk of the STE(A)M initiatives in Bulgaria and most of them
work closely with policymakers, trying to ensure the sustainability of their initiatives,
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some of which have been standing for decades and have turned into an institution of
their own. The longest standing form of extracurricular activities have been the various
Olympiads — mathematics, informatics, information technologies, physics, chemistry,
astronomy, mathematical linguistics etc. Bulgaria has been a founding member of most
of the international Olympiads in these fields and last year founded EJOI (European
Junior Olympiad in Informatics). Bulgaria is also one of the few countries, where

students receive direct support and mentorship from active researchers.

High school research is another well-established traditional STEM activity, due to the
tradition of research organizations in mentorship and access to resources to talented
high school students. The High School Students Institute of Mathematics and
Informatics has been functioning since 2000, initially modelling its structure and
activities after the US Center for Excellence in Education and then — gradually
expanding and diversifying its methods. Currently it organizes two annual high school
conferences, an interview-based grant initiative supporting high achieving students to
participate in international research programs, and an international summer school in

the field of mathematics, computer science, ICT, or astronomy.
The Bulgarian Ministry of Education and Science's current priorities include:

e Involvement of the three interests’ parties in STEM skills intensification —
kids/students, parents, school/education authorities.

e Funding for STEM education innovations and interdisciplinary projects
development aimed at foster collaborations for sharing and co-creation of new
knowledge among High Schools or/and Education Institutions.

e Better STEM through better STEM teachers: fostering change management in
education and development of education change management strategies for
each High School/education institution.

¢ Improvement and digitalization of STEM infrastructure (STEM Labs), facilities,
and libraries (digital STEM libraries at High Schools/education institutions).

e Overcoming the inequality and better integration through learning communities
and development of STEM knowledge map and paths (STEM BUS Bulgaria)
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e Pragmatism, transparency, and visibility of STEM efforts: ideas and
contributions of all interest parties can be achieved through the development
and sustainability of Open Data STEM portal Bulgaria.

e Integration with the foreseen EIT community hub in Bulgaria

In October 2022 Dream Space opened in Bulgaria — a free STEAM learning hub
available for all teachers and students. Microsoft Bulgaria, in collaboration with Telelink
Business Services, launched Dream Space — a STEAM learning hub offering
immersive, research-based experiences to all Bulgarian students and teachers for free.
The plan for this first school season is to reach 10.000 students and 600 teachers.
Microsoft additionally plans to invest 1 million BGN within the next five years to upgrade
Dream Space’s laboratories and material base to fulfil students’ and teachers’ needs
for resources and good practices. The concept of the Dream Space learning journey
is research based, combined with Microsoft's global experience in the tech area.
Dream Space shows Microsoft's commitment to Bulgarian society, which we have
been a part more than 20 years. This is one step further — a learning hub where every
teacher and student can experience science and technology in a unique way. The
essential part of this educational journey will be innovative, fascinating, and fun
technologies such as virtual reality, Sphero Edu robots, Arduino, and Minecraft:

Education Edition.

2.3.3 Cyprus

In recent years, many initiatives have been undertaken in
Cyprus towards developing and implementing virtual and
augmented reality technology applications. University
research laboratories and university-linked Innovation Hubs \‘l\’\“ l/’\'i"

are at the forefront of the research, development, il
implementation, and promotion of VR/AR solutions in education, marketing, art,
cultural heritage, and other fields. Additionally, Cyprus HEIls have effectively used VR

solutions and applications to teach science, foreign languages, and history.

Nevertheless, to date, no specific policy framework(s) relate specifically to integrating
VR/AR technologies in HE on a national level. Despite this, the integration of virtual

and augmented reality is highly encouraged within other official strategies, including
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the “National Artificial Intelligence (Al) Strategy” (2020) and the “Digital Strategy 2020-
2025”.

The “National Artificial Intelligence (Al) Strategy: actions for the Exploitation and
Development of Al in Cyprus®’, compiled by the Department of Electronic
Communications, Ministry of Transport, Communications and Works, encourages the
development of Digital Innovation Hubs in Cyprus to foster the development of Artificial
Intelligence applications. In the strategy, universities and research organisations are
at the epicentre of this effort to support companies in different market sectors with

various technologies, including virtual and augmented reality and their applications.

Digital Strategy 2020-2025 of the Republic of Cyprus, specifically the Digital Society
Portfolio within it, directly refers to said technologies. As it states, the Digital Strategy
of Cyprus for 2020-2025 encompasses initiatives aimed at “the utilisation of virtual
experience technologies to deliver virtual/augmented/mixed reality educational and
cultural experiences that promote our history and cultural heritage, but also enable the
delivery of safer realistic, immersive training to public servants whose jobs may require
that (e.g. policemen, firemen, search and rescue crews etc.).” The advent of 5G in
Cyprus is also described as a factor that will facilitate the growth of VR and AR in

various areas, with an added focus on training.

2.3.4 Greece

In Greece, there is no specific policy framework for VR/AR

‘ adoption in the field of HE. However, since Greece is an EU

P
“ “ member country, there are legislations that are shaped by EU
SN

-

recommendations and therefore form the context in which

w
4 >
. -~

:' national HE institutions utilize these technologies.
o $
According to the most recent law 4957/2022, Greek Higher

Education Institutions (HEI) are expected to plan and implement policies that:

a) Enhance the utilization of new digital technologies,
b) Contribute towards the digital transformation of their services,

c) Upgrade their digital infrastructures and
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d) Promote the development of digital skills in teaching, administrative, and other

personnel, as well as in their students.

Each HEI is allowed to develop its own digital transformation plan, based on its unique

needs and stakeholders’ characteristics.

Moreover, there are centralized policies that are driven by the national Digital
Transformation Strategy 2020-2025, also called the 'Digital bible'. This is the main
strategic document, which sets priorities for the digital transformation of the country,

as well as goals to develop the digital skills of Greek society - at all levels and ages.

The Greek Bible outlines the guiding principles, strategic axes, and interventions on a
horizontal and vertical level that aim to enhance and support the digital transformation
of Greek society and economy. Regarding education, the Bible includes one priority

action that is directly related with AR/VR and is called Augmented Reality Labs.

The action envisions the creation of 100 pilot labs across the country that will provide
opportunities to experience Virtual and Augmented Reality technologies. The labs will
be located in schools and educational institutions of all levels, so to support the
teaching and learning process in the field of education and training. The action also
aims to improve the educational experience both in general and in professional and
continuing education, to develop teaching staff specialized in these emergent
technologies, to link education with production and research and to promote the

development and improvement of digital skills of all ages in a modern environment.

In each pilot lab, all the necessary AR/VR equipment will be provided for the needs of
training/practice of students of different specialties. Furthermore, in each lab, AR
content, pedagogical scenarios and real time evaluations of the systems will be

available.

2.3.5 Latvia

The goal of “Digital transformation guidelines 2021-2027” is to &
develop unified digital solutions and introduce new, efficient, publicly

accessible services and infrastructure that meet the development
trends of the global information society and the EU's digital single

market. When creating the guidelines and vision for the development of education in Latvia
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until 2027, NAP2027, as well as the trends of Latvian education development indicated in the
reports of international organizations - OECD, UNESCO, the World Economic Forum, the EU

and other organizations - were taken into account.

"Development of technology and digital skills" is also mentioned along with several others
points. Digital skills are equated with literacy and numeracy in terms of their importance,
emphasizing that at least at a basic level, they are and will be needed by everyone in any field
of activity. Moreover, digital skills are important not only in the professional environment, but
also in the performance of various daily, domestic activities, which is determined by the general
rapid development of e-services and the digitization of the economy.

In addition to the benefits related to digitalization, it is equally important to ensure that the
increase in the use of modern technologies in the education process and outside of it does not
negatively affect the health of children and adults. The increasing frequency and duration of
use of modern technology among children and young people has a negative impact on their
health indicators - quality and duration of sleep, physical activity, health of the support
(including back) and locomotor apparatus, eye health, psycho-emotional health, which in the
long term can cause various health risks. The Covid 19 pandemic has accelerated the world,
i.e., see digital reorganization of Latvia as well, both emphasizing current problems and

pointing to future development opportunities.

In recent years, positive trends have been observed in the field of education of future
pedagogues. Since 2020/2021 of the study year at the Faculty of Education, Psychology and
Art of the University of Latvia, it is offered to study the academic master's study program
"Technology Innovations and Design for Education”. The goal of the new study program is also
to promote the ability of its graduates to create new pedagogical and design solutions for a
technology-enriched learning process, that is, to transform from users of new technologies into

their developers.

The creation of the study program has also contributed to the fact that the equipment with
various types of technologies to be used in the preparation of future pedagogues has
significantly improved at the Faculty of Education, Psychology and Art of the University of
Latvia. For example, students have access to a modern and flexible computer classroom, a
virtual reality laboratory, a robotics laboratory, and 3D printing. The Activinspire software
developed by the educational technology manufacturer Promethean was also purchased,
which is an internationally highly regarded tool for creating interactive lessons. Therefore,

students are provided with the opportunity to learn the basic principles of programming,
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educational robotics, the possibilities offered by virtual reality, work with 3D printers,
development of websites and learning platforms. Currently, one of the biggest challenges is
the performance of teaching staff.

Sources:

https://www.izm.qgov.lv/Iv/imedia/13864/download

https://www.saeima.lv/petijumi/Digitalie macibu lidzekli Latvija.pdf

2.4. VR/AR readiness assessment results from Higher Education

Institutions in partner countries

VR/AR readiness is considered a major factor influencing the technologies’ acceptance in
Higher Education. Through VRInHE project we developed a VR/AR readiness assessment tool
for Higher Education members, that was distributed to over 150 Higher Education Leaders,
faculty, students and learning technologists in total from partner countries (Austria, Bulgaria,

Cyprus, Greece, Latvia).

The tool's questions (see Appendix) were derived and adjusted from SELFIE, a free
guestionnaire designed by European Commission to help schools embed digital technologies
into teaching, learning and assessment. Sections that were covered were: -Leadership
readiness: what is needed by university leadership teams and overall digitalization levels, -
Infrastructure and equipment: what is available and what else is needed, -Continuous
professional development for faculty, leaders, and support staff, -Teaching and learning, -
Current teaching practices, -Assessment practices: how it is done and what role VR/AR can

play, -Student profile — student competences, access to tools, etc.
VR/AR readiness assessment of Higher Education Leaders.

We received 27 answers from HE Leaders (i.e., Deans, Vice-Deans, members of university's
leadership structure) from the partner countries. Sixteen (~60%) were male, while almost half
of the respondents had more 20 years of experience in education. Ten (37%) were aged
between 40-49, 9 (33,3%) between 50-59, while 5 (18,5%) were older than 60 years old.

The results from each section are shown below:
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Area A: Leadership

This area relates to the role of leadership in the university-wide integration of VR/AR technologies and their
effective use for the university’s core work: teaching and learning.

Al.In our university, we have a digital strategy regarding VR/AR
technologies. s
A2.We develop our university's digital strategy together with the
faculty members. 11
A3. We support faculty members to try out new ways of teaching mi 2
such as VR/AR technologies.
A4. In our university, faculty members have time to explore how
to improve their teaching with VR/AR technologies. N s
AS. In our university, we apply ethics, and licensing rules when
using VR/AR technologies for teaching and learning. s

5 11

8 12

()}
=

I | I
= II

4 10
0 5 10 15 20 25 30

mN/A ®Strongly disagree W Disagree Slightly agree Agree MW Strongly agree

Higher Education Leaders in partner countries consider their role quite supportive to integrating
VR/AR in their institutions. More than half of them agree that there is a digital strategy regarding
these technologies, which was developed in coordination with the faculty members. More than
half of them also agree that they support faculty member try new ways of teaching as well as
there are rules and ethics when using VR/AR in their institutions. They do however identify

lack of time of faculty members to explore the affordances of VR/AR as a challenge.

Area B: Collaboration and Networking

This area relates to measures that Higher Education institutions may consider to support a culture of
collaboration and communication for sharing experiences and learn effectively within and beyond the
organisational bo

partnerships with other organisations.

B1.In our university, we review our progress in teaching and _
learning with VR/AR technologies. 9 2 -
B2.In our university, we discuss the advantages and - 5 14 _
disadvantages of teaching and learning with VR/AR technologies.
B3.In our university, we use VR/AR technologies in our
bt atner orgamsanon. - B8 17 s

B4.In our university, we collaborate with other Higher Education - 3 15
Institutions to support the use of VR/AR technologies.
0 5 10 15 20 25 30

HN/A HStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding collaboration and networking, the majority of Higher Education Leaders replied that
they review their progress in teaching with VR/AR technologies and discuss their potentials for
teaching and learning. Most of them use VR/AR in their partnerships with other organisations

and collaborate with other HEI to support the use of these technologies.
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Area C: Infrastructure and Equipment

This area is about having adequate, reliable and secure infrastructure (such as equipment, software,
information resources, internet connection, technical support or physical space). This can enable and
facilitate innov

C1.In our university, the digital infrastructure supports teaching
and learning with VR/AR technologies.

C2. In our university, there are VR/AR devices to use for teaching.

C3.In our university, there is access to the Internet for teaching
and learning.

C4.In our university, technical support is available in case of
problems with VR/AR technologies.

C5.In our university, there are data protection systems in place.

C6.In our university, there are university-owned/managed VR/AR
devices for students to use when they need them.

C7.In our university, there are university-owned/managed VR/AR
devices for students can take home when they need them.

C8.In our university, we have a plan in place to help facullty
members identify and deal with challenges that arise with VR/AR

learning, related to students' learning needs and socio-economic...

C9. In our university, students bring and use their own VR/AR
devices during lessons.

C10.In our university, physical spaces support teaching and
learning with VR/AR technologies

C11. In our university, there are online libraries or repositories
with teaching and learning VR/AR materials.

B N/A W Strongly disagree M Disagree

0o

~

I :
w

[y
[

o
]

Slightly agree

5
9
10 15
Agree

o]

[y
o

20

[2)]

N
(6]

M Strongly agree

30

Despite the fact that the majority Higher Education Institutions have technical support available

and are equipped with digital infrastructure, devices, and internet connection, they do not

provide their students with the opportunity to borrow VR/AR devices when they need them,

bring their own if they have one, neither have a plan to help faculty member identify and deal

with challenges that arise with VR/AR learning, related to students' learning needs and socio-

economic background.
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Area D: Continuing Professional Development
This area looks at whether or not the university facilitates and invests in the continuing professional
development (CPD) of its staff at all levels. CPD can support the development and integration of new modes
o

D1.We discuss with our faculty members their CPD needs for -
teaching with digital technologies such as VR/AR.

D2. Our faculty members have opportunities to participate in -
CPD for teaching and learning with VR/AR technologies.

D3. We support our faculty members to share experiences
within the university community about teaching with VR/AR - 6 14
technologies.

~
=
[SN

0 5 10 15 20 25 30

EN/A HEStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding facilitating and investing in the continuing professional development (CPD) of staff
at all levels, half of Higher Education Leaders replied that discuss with our faculty members
their CPD needs for teaching with digital technologies such as VR/AR, while the majority
believe that faculty are supported to have and share experiences with VR/AR technologies

within their institutions.

Area E: Pedagogy: Supports and Resources

This area relates to the preparation of using digital technologies for learning by updating and innovating
teaching and learning practices.

E1. Our faculty members create VR/AR educational

. . . 12

material to support their teaching. B 10 -

E2.0ur faculty members utilize AR technology to support
their teaching. LN 1 . =N

E3. Our faculty members use virtual environments to
: . m: 10 7 8

support their teaching.
E4. Our faculty members use VR/AR technologies for N 5 8 =
university-related communication.

E5. Our faculty members use VR/AR open educational

resources. m: 12 i 2z
0 5 10 15 20 25 30

EN/A HEStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding the preparation of using digital technologies for learning by updating and innovating
teaching and learning practices, the majority of Higher Education Leaders slightly agree that
VR/AR technologies are incorporated in the teaching and communication practices of their

institutions’ faculty members.
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Area F: Pedagogy: Implementation in teaching

This area relates to the implementation in university teaching of VR/AR technologies for learning, by updating
and innovating teaching and learning practices.

F1. Our faculty members use VR/AR technologies to tailor their
teaching to students’ individual needs. - 2 L 3
F2.0ur faculty members use VR/AR technologies that foster
students' creativity. _ i 5 3
F3.0ur faculty members set learning activities with VR/AR that - 10 7 _
engage students.
F4.0ur faculty members use VR/AR technologies to facilitate _
students' collaboration. : 8 -
F5.0ur faculty members engage students in using VR/AR
technologies for cross-curicullar projects. - = L 2
0 5 10 15 20 25 30

H N/A HEStrongly disagree M Disagree Slightly agree Agree W Strongly agree

Regarding the implementation in university teaching of VR/AR technologies for learning, the
majority of Higher Education Leaders slightly agree that VR/AR technologies are implemented
in an engaging way, that is tailored to students’ needs and fosters creativity. A significant
percentage of HE Leaders believe that VR/AR is not used by faculty members so to facilitate

students’ collaboration.

Area G: Assessment Practices

This area relates to measures that universities may consider in order to gradually shift the balance from
traditional assessment towards a more comprehensive repertoire of practices. This repertoire could include
technology-ena

G1.0ur faculty members use VR/AR technologies to assess _ 7 8

students’ skills.

G2.0ur faculty members use VR/AR technologies to provide
ur faculty members use VR/AR technologies toprovide. gy esmmil s 6 a3y
25

timely feedback to students.

G3.0ur faculty members use VR/AR technologies to enable — 10 7

students to reflect on their own learning.

G4.0ur faculty members use VR/AR technologies to enable _ 10 4

students to provide feedback on other students’ work.

0 5 10 15 20

EN/A ®Strongly disagree M Disagree Slightly agree Agree W Strongly agree

Regarding the use of VR/AR technologies as means to assess or provide timely feedback to
students tools, almost half of the Higher Education Leaders replied that this is not the case in

their institutions.
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Area H: Student Digital Competence

This area relates to the set of skills, knowledge and attitudes that enable the confident, creative and critical
use of digital technologies by students.

H1.In our university, students learn how to behave safely and 1
responsibly online.

H2.In our university, students learn to create digital content. 5 14

H3.In our university, students learn to communicate using digital
technologies.

H4.We ensure that students develop their digital skills across
subjects.

13

H5.In our university, students learn how to solve technical
problems when using digital technologies.

0 5 10 15 20 25 30

EN/A EStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Lastly, all Higher Education Leaders agree that their institutions focus on developing their
students’ digital competences so to be able behave safely online, create digital content, and

solve technical problem when using digital technologies.
VR/AR readiness assessment of Higher Education Faculty members.

We received 62 answers from HE Faculty members (i.e., teaching assistants, instructors, lab
assistants, research assistants, lecturers, assistant professors, associate professors, and full
professors) from the partner countries. Thirty-two of them (~51%) were male. The results
showed that their educational experience covered a wide spectrum as 16 (~26%) had 6-10, 16
(~26%) more than 20, 12 (~20%) 11-15, 8 (~13%) 3-5 and 7 (~11%) 16-20 years of experience
in education. Almost 60% of them were between 30 - 50 years old.

Area A: Leadership

This area relates to the role of leadership in the university-wide integration of VR/AR technologies and their
effective use for the university’s core work: teaching and learning.

Al.In our university, we have a digital strategy regarding VR/AR _ 10 17 o
technologies.
A2.0ur university leaders involve faculty members in the _

development of the university’s digital strategy. L 28 s

A3. Our university leaders support me in trying out new ways of
teaching such as VR/AR technologies. _ 1 2 _

A4. In our university, | have time to explore how to improve their _

teaching with VR/AR technologies. : e L
AS5. In our university, we apply ethics, and licensing rules when _ 8 17 19

using VR/AR technologies for teaching and learning.

0 10 20 30 40 50 60

EN/A W Strongly disagree M Disagree Slightly agree Agree M Strongly agree
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Higher Education faculty members in partner countries find the role of their HE leadership quite
supportive to integrating VR/AR in their institutions. More than half of them agree that there is
a digital strategy regarding these technologies, which was developed in coordination with
them. More than half of them also agree that they are supported by their HE leaders to try new
ways of teaching as well as there are rules and ethics when using VR/AR in their institutions.
They do however identify the lack of time to explore the affordances of VR/AR as a challenge.

Area B: Collaboration and Networking
This area relates to measures that Higher Education institutions may consider to support a culture of
collaboration and communication for sharing experiences and learn effectively within and beyond the
organisational bo

B1.In our university, we review our progress in teaching and _ 14 17 7
learning with VR/AR technologies.
B2.In our university, we discuss the advantages and
disadvantages of teaching and learning with VR/AR technologies. -- Lo EE L
B3.In our university, we use VR/AR technologies in our

partnerships with other organisations. -- L L/ Lo

B4.In our university, we collaborate with other Higher Education -_

10 20 12

Institutions to support the use of VR/AR technologies.
0 10 20 30 40 50 60

mN/A ®Strongly disagree W Disagree Slightly agree Agree Strongly agree

Regarding collaboration and networking, the majority of faculty members replied that they
review their progress in teaching with VR/AR technologies and discuss their potentials for
teaching and learning. More than the half of them use VR/AR in their partnerships with other

organisations and collaborate with other HEI to support the use of these technologies.

Despite the fact that the majority Higher Education Institutions have technical support available
and are equipped with digital infrastructure, devices, and internet connection, they do not
provide their students with the opportunity to try, to borrow VR/AR devices when they need
them, to bring their own if they have one, neither have a plan to help faculty member identify
and deal with challenges that arise with VR/AR learning, related to students' learning needs
and socio-economic background. One third of the respondents consider that their institutions
lack physical spaces that may support VR/AR integration as well as online libraries/repositories

with VR/AR learning or training material.
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Area C: Infrastructure and Equipment

This area is about having adequate, reliable and secure infrastructure (such as equipment, software,
information resources, internet connection, technical support or physical space). This can enable and facilitate
innov

C1.In our university, the digital infrastructure supports teaching and
learning with VR/AR technologies.

C2. In our university, there are VR/AR devices to use for teaching. _ 14

C3.In our university, there is access to the Internet for teaching and IZ_
learning.
C4.In our university, technical support is available in case of _ 14 _
problems with VR/AR technologies.
C5.In our university, there are data protection systems in place. - 7 _
C6.In our university, there are university-owned/managed VR/AR _ 14 _
devices for students to use when they need them.
C7.In our university, there are university-owned/managed VR/AR — 7 -
devices for students can take home when they need them.

C8.In our university, we have a plan in place to help facullty

members identify and deal with challenges that arise with VR/AR _ 10 _
learning, related to students' learning needs and socio-economic...
C9. In our university, students bring and use their own VR/AR _ 8 _
devices during lessons.

C10.In our university, physical spaces support teaching and learning
with VR/AR technologies

C11. In our university, there are online libraries or repositories with _

teaching and learning VR/AR materials.

o
N
o
B
o

60

EN/A ®Strongly disagree W Disagree Slightly agree  m Agree M Strongly agree

Area D: Continuing Professional Development

This area looks at whether or not the university facilitates and invests in the continuing professional
development (CPD) of its staff at all levels. CPD can support the development and integration of new modes o

D1.We discuss with us our leaders our CPD needs for _ - _
teaching with digital technologies such as VR/AR.
D2. | have opportunities to participate in CPD for teaching _ - _
and learning with VR/AR technologies.

D3. We support us to share experiences within the

university community about teaching with VR/AR _ 14 _

technologies.

0 10 20 30 40 50 60

EN/A ®Strongly disagree M Disagree Slightly agree 1 Agree M Strongly agree
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Regarding the opportunities for continuing professional development (CPD), half of the Higher
Education faculty members replied that they do not discuss with HE leaders their CPD needs
for teaching with digital technologies such as VR/AR, while almost half of them consider that
they are supported to participate in CPD for teaching and learning with VR/AR technologies.

Area E: Pedagogy: Supports and Resources

This area relates to the preparation of using digital technologies for learning by updating and innovating
teaching and learning practices.

E1. Our faculty members create VR/AR educational _ 0 E

material to support their teaching.

E2.0ur faculty members utilize AR technology to support
Y O R s

their teaching.

E3. Our faculty members use virtual environments to _ m T

support their teaching.

E4. Our faculty members use VR/AR technologies for _ 10 m

university-related communication.

ES. Our faculty members use VR/AR open educational
v AR op EEE o s e

resources.

0 10 20 30 40 50 60

mN/A EStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding the preparation of using digital technologies for learning by updating and innovating
teaching and learning practices, half of the Higher Education faculty members does not create
VR/AR material to support their teaching, neither utilize these technologies to support their

teaching and communication practices.

Area F: Pedagogy: Implementation in teaching

This area relates to the implementation in university teaching of VR/AR technologies for learning, by updating
and innovating teaching and learning practices.

F1. 1 use VR/AR technologiesto tailor their teaching to
students’ individual needs.

F2. 1 use VR/AR technologies that foster students'
creativity.

F3. | set learning activities with VR/AR that engage
students.

F4 .l use VR/AR technologies to facilitate students'

collaboration.
F5. | engage students in using VR/AR technologies for
cross-curicullar projects.

17 8

10 14

10 14

13 14

13 14

o

10 20 30 40 50 60

EN/A MW Strongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding the implementation in university teaching of VR/AR technologies for learning, the
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majority of the Higher Education faculty members do not use VR/AR technologies in an

engaging way, that is tailored to students’ needs and fosters creativity and collaboration.

Area G: Assessment Practices

This area relates to measures that universities may consider in order to gradually shift the balance from
traditional assessment towards a more comprehensive repertoire of practices. This repertoire could include
technology-ena

G1. | use VR/AR technologies to assess students’ skills. _ 10 10 7T
G2. | use VR/AR technologies to provide timely feedback to _

students. 0 i -

G3. | use VR/AR technologies to enable students to reflect
/ s : I s 13 10 (&

on their own learning.

G4. 1 use VR/AR technologies to enable students to provide

/ 8 P Iz 10 6 50

feedback on other students’ work.

0 10 20 30 40 50 60

EN/A HEStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding the use of VR/AR technologies as means to assess or provide timely feedback to
students tools, the majority of the Higher Education Faculty members replied that this is not

the case in their institutions.

Area H: Student Digital Competence

This area relates to the set of skills, knowledge and attitudes that enable the confident, creative and critical
use of digital technologies by students.

H1.In our university, students learn how to behave safely and
responsibly online. M4 18 22
H2.In our university, students learn to create digital content. [JIJiSI 15 19 [
H3.In our university, students learn to communicate using digital
, |
technologies. W o 28
H4.We ensure that students develop their digital skills across Y
subjects. ‘w5 L =
H5.In our university, students learn how to solve technical _ 16 17 _
problems when using digital technologies.
0 10 20 30 40 50 60

EN/A MW Strongly disagree M Disagree Slightly agree Agree M Strongly agree

Lastly, the majority Higher Education Faculty members agree that their institutions focus on
developing their students’ digital competences so to be able behave safely online, create digital

content, and solve technical problem when using digital technologies. A small percentage

however disagrees with the latter.
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VR/AR readiness assessment of Higher Education students.

We received 48 answers from HE Faculty students (i.e., undergraduate, postgraduate, PhD)
from the partner countries. Thirty-four of them (~70%) were female. Students were asked only
specific sections and questions from the VR/AR assessment tool as presented below:

Area B: Collaboration and Networking

This area relates to measures that Higher Education institutions may consider to support a culture of
collaboration and communication for sharing experiences and learn effectively within and beyond the
organisational bo

B2.In our university, we talk with faculty members about
the advantages and disadvantages of teaching and - 5 16 -
learning with VR/AR technologies.
0 5 10 15 20 25 30 35 40 45 50

HN/A HEStrongly disagree M Disagree Slightly agree Agree M Strongly agree

Regarding collaboration and networking, students’ responses reveal that in universities in
partner countries students and faculty members have the opportunity to discuss the

affordances and limitations of teaching and learning with VR/AR technologies.

Area C: Infrastructure and Equipment

This area is about having adequate, reliable and secure infrastructure (such as equipment, software, information
resources, internet connection, technical support or physical space). This can enable and facilitate innov

C3. In our university, | have access to the Internet for learning. . 10 _

C4. In our university, technical support is available when | face
problems with VR/AR technologies.

C6. In our university, there are university-owned/managed _

VR/AR devices for me to use when they need them.
C7. In our university, there are university-owned/managed _ s I
VR/AR devices for me to take home when they need them.
C11. In our university, there are online libraries or repositories 9 13 -
with teaching and learning VR/AR materials.

EN/A  EStrongly disagree M Disagree Slightly agree Agree B Strongly agree
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As for infrastructure and necessary equipment, almost all students have internet access for
learning and the majority have technical support in case they face problems with VR/AR
technologies. On the other hand, most students reply that there are not university-
owned/managed VR/AR devices for them to take home when they need them.

Area F: Pedagogy: Implementation in teaching

This area relates to the implementation in university teaching of VR/AR technologies for learning, by updating
and innovating teaching and learning practices.

F1. In our university, our faculty members give us different _ . n -
activities with VR/AR technologies that suit our needs.
F4. In our university, | participate more when we use _ - = -
VR/AR technologies.
F5. In our university, we use VR/AR technology for group — . - -
work.

0 5 10 15 20 25 30 35 40 45 50

EN/A MW Strongly disagree M Disagree Slightly agree Agree M Strongly agree

Half of the students have participated in learning activities with VR/AR content tailored to their
needs. However, these technologies are rarely used for promoting collaborative work.

Area H: Student Digital Competence

This area relates to the set of skills, knowledge and attitudes that enable the confident, creative and critical
use of digital technologies by students.

H1. In our university, | learn how to behave safely and _
responsibly online. - L 16
H2 .In our university, | learn to create digital content. -) 5 10 _
H3.In our university, | learn to communicate using dlgltal _
technologies. - 2 L
H4. In our university, | use technology in different subjects. -) 3 8 _
H5. In our university, | learn how to solve technical problems
ing digi : ENEn s 16 oz
when using digital technologies.
0 5 10 15 20 25 30 35 40 45 50

EN/A ®Strongly disagree M Disagree Slightly agree Agree M Strongly agree

Lastly, the majority Higher Education students agree that their institutions help them develop
their digital competences so to be able behave safely online, create digital content, and solve
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technical problem when using digital technologies. A small percentage however disagrees with
the latter.

VR/AR readiness for Learning technologists & Instructional

designers.

Twenty-three Learning technologists or Instructional designers that work in HEI in partner
countries responded to the VR/AR readiness tool. 55 % of them are female, while 65% were
between 30-50-years old. Regarding their familiarity with VR/AR technologies, we received the

following replies.

Indicate your familiarity with the above terms.

AR technologies r 6

VR technologies F 9

Mixed Realiy ﬁ 11

Virtual Reality F 10

. 5
) 10
0 2 4 6 8 10 12
M Expert Above average M Average M Below Average M Novice
Do you have prior experience with If yes, this experience was..
digital simulation technologies?
m Personal
mYes ®No 33% Professional
57%
Both
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The most frequently used technology-based activities in regards with VR/AR were virtual field
trips and AR textbooks, while one third of the respondents incorporated virtual classrooms with
avatar teachers.

Which of the following technology-based activities do you
incorporate in your courses?

Immersion in challenging situations, anti-fear training Il 1
3D Game Development R 1
Language learning immersion I 4
Virtual classroom with avatar teacher IEEEEEEEEEEEEGEGNNGNENENNNNNN— ©
Experiments that are dangerous in real-life  IEEEEEEE—G—G—— G
Enhancing textbook topics with immersive learning I 13
Virtual field trips I 13
Human/animal 3D anatomy visualisation INEEEEEEEG—G—— 4

0 2 4 6 8 10 12 14

VR/AR technology-based practices were implemented mainly through instructional technology
categories such as Learning Management Systems, Web-based conferencing and Video
Studios.

Which instructional technology categories do you use for
implementing VR/AR technology-based practices?

Classroom response systems (such as i>clicker, Top Hat,
and Turning Point)

I 4

Video captioning (such as Cielo24 and ATS) [ 2

Proctored testing (such as Examity, Proctortrack, and
ProctorU)

LMS (such as Blackboard, Canvas, D2L, and Moodle) NG 16
Web-based conferencing (such as Zoom, Adobe Connect,
and WebEx)

Video studios (such as one-button studios and lightboard
studios)

L !

A 13
A—— 8

Video creation and provision (such as Kaltura and
Camtasia)

I 6

Lecture capture (such as Echo360 and Kaltura Classroom) [ S
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Regarding the existence of VR/AR devices in respondents’ organisations, VR Head Mounted
Displays (HMD) such as Oculus and HTC are the most prominent ones. Regarding AR, mobile
devices-compatible with the technology- are available in almost half of their institutions.

Which of the following VR/AR devices are currently available in
your institution/organisation?

Varjo, VALVE Index nEmaaammmmmmms 4
None of the above mmm 1
AR development software IEEEEEEEEEEEEEEEE———— 7
Mobile devices that support AR IS 1]
AR glasses IEEEEEEEE——— 4
Other mmm 1
Pico 0
Google Cardboard HIEEEEEEEEEEEESSS———— 6
Lenovo Mirage mmm 1
Windows Mixed Reality mmm 1
HTC Vive I 1?2
Oculus Go NS 4
Oculus Rift T 7
Oculus Quest I 17

0 2 4 6 8 10 12 14 16 18

The respondents were also asked about the administrative readiness of their institutions.
Despite the fact that the majority of their leaders are aware of the potential of VR/AR
technologies, and some institutions are already using them (VR more than AR), the majority
of the learning technologist/ instructional designers are not sure whether their organisations
have a digital strategy for integrating VR/AR in programme curricula. Furthermore, most of the
respondents identify that their faculty staff are not given the necessary support and guidance
to change to the new way of working with VR/AR technologies by the institution/organisation.
Lastly, one out of three respondents believe that faculty staff does not understand the value of

these technologies.
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Please indicate your level of agreement with the
administrative readiness of your institution

Our institution/organisation has the necessary resources
to integrate VR or AR into the programme curricula

©

Our institution/organisation has a team of VR/AR experts.

Our institution/organisation/faculty applies VR or AR in
programme curricula.

[uny
[

Our institution/organisation has a digital strategy for
integrating VR/AR at programme curricula.

~

Our faculty staff are given the necessary support and
assistance to change to the new way of working with this
VR technology by the institution/organisation.

Our institution/organisation can guide our staff in
integrating VR/AR in their teaching practices.

©o

©o

Our faculty staff understand the value of this technology.

Our institution/organisation is making use of AR.

I : I

o)}

Our institution/organisation is well-aware of the potential
of AR.

[y
[

[y
[

Our institution/organisation is making use of VR.

Our institution/organisation is well-aware of the potential
of VR.

[uny
N

o

5 10 15 20 25

B Strongly disagree M Disagree B Neither agree nor disagree Agree M Strongly agree

They identify than faculty members do not have the necessary skills to support the integration
of VR or AR in curricula, neither know when or how to use these technologies. The majority of
the respondents however believe that their organisations could make that swift by providing
training opportunities to their faculty members or external guidance in terms of selecting the
most appropriate VR/AR software and hardware equipment.
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Please indicate your level of agreement with the technological
and faculty readiness of your institution

In our institution/organisation there are available _ 5

physical spaces that support teaching and learning with...

In our institution/organisation provide access to a VR _
Headset 14 -

Our institution/organisation possesses XR hardware (e.g.,
VR headsets, AR glasses).

Our faculty have the necessary skills to support the
integration of VR or AR in curricula.

Our faculty staff know little about how to use this _ -
technology.

Our faculty staff do not know when to use this
technology.

0 5 10 15 20 25

B Strongly disagree M Disagree M Neither agree nor disagree Agree M Strongly agree

Please indicate the following statements apply to your
institution/organisation:

Before deciding on whether or not to adopt this technology, our

organisation could do it on a trial basis (e.g., with trial versions of _—

the technology).

External guidance is available to our institution/organisation in
the selection of hardware, software, and other equipment
institution/organisation this technology.

External training is available regarding these technologies is
available to our institution/organisation.

External guidance is available regarding these technologies to
our institution/organisation.

External assistance is ensured in case of software difficulties with
this technology.

External assistance is ensured in case of hardware difficulties __
with VR/AR technologies applied in your institution

20 25

o
(6]
=
o
[any
(%]

B No MYes
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EQPAPMOIEZ EIKONIKHZ/ENMAY=HMENHZ
NMPATMATIKOTHTAZ 2TO EKIMNAIAEYTIKO
NAAIZIO THZ TPITOBAOMIAZ EKIAIAEYZH2
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3. MeBodoAoyia ocuoTnuaTIKNG PIBAIOYPAPIKAG
OVOOKOTINONG OTIC EUPWTTAIKEG TTPWTOROUVAIEG

VR/AR otnv TpITofaduIa ektTaidsuon

H avalAtnon eupwTraikwyv TTPWTOBOUAIWV OXETIKA PE TIG EQAPHUOYES TWV TEXVOAOYIWV
VR/AR otnv TpIitoBdBuia ekmaideuon Paciotnke otn peBodoAoyia ouoTNUATIKAG
BiBAIoypa@ikn¢ avaokoTnong (ZBA). O1 epeuvnTEC aTTO TIG XWPEG-ETAIPOUS £WPagav o€
€BvIKG atroBeTthpia “ykpiag BIBAIOYPA®IOS” YIO OXETIKEG ETATTTUXIOKES 1 OIOAKTOPIKES
dIaTPIREG, O€ TTPAKTIKA £BVIKWY oUVEDPIWY, OAAG Kal o€ KaBIEpWHEVES BIBAIOYPOPIKES
Baoeig dedopévwy, Ommwg ol SCOPUS, Semantic Scholar, Google Scholar. Kabe
€TAIPOG ATAV UTTEUBUVOC yia Tn dieEaywyn TNG avaoKOTINONG O0TO €BVIKG Tou TTAAICIO,

KaBw¢ Kal o€ AANEG TPEIG EUPWTTATKEG XWPEG.

O1 yeAéteg TOU €mIAéXONKav yia avaAuon TTAnpoucav Ta akdAouBa Kpithpia évraéng:
= 'Hrav gutreIpikég.
=  E@apudoTtnkav oTo TTAQiCI0 TNG TPITORABUIAG EKTTAIOEUONC.
= Xpnolyotroinoav Texvoloyieg VR ri/kal AR.

= [lapeixav €TApKeic TTANPOQPOPIEG OXETIKA HE TIG OIOAKTIKEG PUBUICEIC Kal Tn

MEBODO £peuvag TTOU XPNOIKOTTOINBNKAV.

= 270xEUQV OTNV avdamTugn NAmmwv OegloTATWY (TT.X. ETTIKOIVWVIa, €TTIAUCN
TTPORBANUATWY, KPITIKI OKEWN).

= [pa@tnkav ota ayyAikd rj o€ OoTToIadATTIOTE YAWOOA TWV ETAIPWV.

* AnpooietBnkav peTagl Twv eTwyv 2018-2022.

H eCaywyn Twv dedopévwy BacioTnke o€ cUOTAPO TTOU TTapEiXe To MAVETTIOTAUIO
Aiyaiou. Ta ©&edopéva T1oU AAPONKav atmd Toug €TAiPOUC KaTaypdgnkav o€
KolvoxpnoTo apxeio Google Sheet, avaAlBnkav TTEpAITEPW KAl CUVOWIOTNKAY, Yia va

OWOOUV ATTAVTHOEIG OTA EPEUVNTIKA EpWTAMATA TNG ZBA.
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4. AtroteAéoparta

2apavta €¢1 (46) peAéteg emAéXONKav yia avaluon pe Baon tnv Trpoavagepbeioa

peBodoAoyia.

Augmented Reality

Virtual Reality
48%

Aigypapua 1. Abyos VRIAR Ot emAeyuéves UeAéTeg
2Xe00V Ol MIoEG Ao autéG Xpnoluyotroincav VR, yeyovog Trou HTTOpEi va
urodnAwvel 611 auti n TeXvoAoyia gival o diadedopévn oTO0 TTAGICIO TNG
TPITORAOMIOG eKTTAiIdEUONG aTTd TNV AR, n oTT0ia €VTOTTIOTNKE O0TO 37% (N=17) Twv
ETTAEYPEVWV PEAETWV. YTIRpXaV €TTiIONG eTITA PEAETEG (15%) TTOU XpPNnOIPOTTOIoUCAV

Tautoxpova 1600 VR 600 kai AR (Aidypaupa 1).

O1 TexvoAoyieg €IKOVIKNG Kal ETTAUENPEVNG TTPAYMOTIKOTNTAG £XOUV XPNOIKOTIOINBEI O€
O1d@popoug TopEic Kal BéuaTa. Evrotrioaue €€ onuavTikoug TOUEIC TNG TPITORABUIOG

eKTTai®EUONG KAl APKETA BEuaTa oTa oTroia £xouv epappooTei VR/AR.

O1 Topgig STEM, dnAadr, Mnxavikr), Madnuartikd, TMNE, BioAhoyia, Xnueia givai ol 1o
ouvnBiopévol, TrepIAapBavovtag oxedov 10 40% Tou cuvoAou Twy otroudwv 2BA. Ol
avOpWTTIOTIKEG €MIOTAMEG, OnAadn n Nwaooa, n Maidaywyikr, n Eidikh Aywyn
akoAouBouv pe 10 18% Twv otroudwy, padi ue TiI oTToudéG oTnv Yyeia kai Tnv laTtpikn,
onAadn Tnv AvBpwTrivn Avatopia kai T NoonAeuTtikr. ETrTd omroudég (15%) agopouv
TN d10iKNON ETTIXEIPAOEWV Kal TOV BIOPNXAVIKO OXeBIAoUO, evw OUO OTTOUdES (4%) TN
YEWYPAQia Kal TN YEWTTANPOPOPIKN avTioToixa. Evrotricape pia peAETN OTIC TEXVEG, N
oTToia Tav oTov Topéa TNG MouoIKNAG, Kal U0 HEAETEG OTOV YEVIKO TOMEQ TNG AVATITUENG

Oe€IOTATWY Kal TG ATTOKTNONG YVWOEWV.
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AAAO

Mewypaia/l EWTTANPOPOPIKA 4% AvBPWTTIOTIKEG

EmoTtAueg
18%

Emyeipnoeig kai
Biounxavia
15%

KaAég Téxveg —
2%

STEM

Yyeia kai latpikn 20
0

18%

Aidypaupua 2. Toueic epapuoywv VRIAR artnv 1pitofd6uia ekraideuan

4.1 lMoiror Tumror VR/AR xpnoigoroiouvrail ornv tpitoabuia
ekmaidsuon;

Evromicape TpeIig  TUTTOUG  TEXVOAOYIOG  €IKOVIKNAG  TTPAYMATIKOTATAG  TTOU

XPNOIMOTTOIoUVTAI OTO TTAQICIO TNG TPITORABUIAG eKTTAIdEUONG.

Mn €pBuUBIOTIK €IKOVIK TrpaydaTtikétnTa (on-
immersive VR): o0€¢ autév Tov TUTTO EIKOVIKAG
TTPAYMATIKOTNTAG O XPNOTEG AAANAETTIOpPOUV ME €va
EIKOVIKO TTEPIBAAAOV OUVABWG PEOW €VOG UTTOAOYIOTH,

OTTOU UTTOPOUV va €AEYXOUV OPIOUEVOUG XOPAKTHPES N

OpaoTNPIOTNTEG EVTOG TNG EMTTEIPIOG, OAAA TO EIKOVIKO

mepIBAANOV dev aAANAemIdPA dueaa padi Toug (EIK. 4).  rusva 4. Mapaseyua un
EUPBUBIOTIKNAG EIKOVIKNG

Hui- IOTIK] EIKOVIKA TT TIKOTNTA: AUTO mpayuarikornrag. [nyn: Virtual

H £|.IBU9 oTIKn £lko n paypatikoTnTd. AuUTOS © Medical Training: Don’t Call It
TUTTOG EIKOVIKAG TIPAYMATIKOTATAS TTOPEXEI OTOUG XproTeg  Virtual Reality

€va PEPIKWG €IKOVIKO TTEPIBGANOV yia aAAnAeTTidpacn. XpnoIUoTToIEiTal KUpiwg yia
EKTTAIOEUTIKOUG KAl ETTINOPPWTIKOUG OKOTTOUG Kal N EUTTEIPIO aUTA KaBioTaTal duvarr)

ME TN XPRon YPo@Iikwy uttoAoyioTwy (EIK. 5) kal peydAwv cucTnUATwyY TTPOROAEWV.

NMARPpWG €pPUBIOTIKA EIKOVIKA TIPAYHATIKOTNTA: QUTOG O TUTTOG E€IKOVIKNAG
TIPAYHATIKOTNTAG TTAPEXEI OTOUG XPrOTES TNV TTIO PEANIOTIKN EUTTEIPIA TTIPOCOUOIWONG,
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ME TTANPN €IkOva kal Axo. MNa va Biwoel Kal va aAAnAemidpdoel e TNV TTANPWS
KABNAWTIKI €IKOVIKI TTPAYUATIKOTATA, O XPHOTNG XPEIAZeTal Ta KATAAANAa yuoAid VR
(Eix. 6) i piag ouokeung Tuttou head mount display (HMD). Ta akouoTikd VR
TTAPEXOUV TTEPIEXOUEVO UWNAAG avaAuong pe eupl oTrmikO TTedio. H 0B6vn ouviABwg
Xwpietal PETAtU Twv MPATIWV TOU XPAOTN, ONMIOUPYWVTAG €va OTEPEOCKOTIIKO
TPIOBIACTATO €QE, KAl OUVOUACeTal MPE TnV TTapakoAouBnon €106dou yia va
onuioupynoel pia KaBnAwTIKA, aAnBogavr) eutreipia. AUuTOG O TUTTOG EIKOVIKNG
TIPAYMATIKOTNTAG €XEI OUVNOWG TTPOCOPMOCTEI yia TTalxVidla Kal GAAOUG OKOTTOUG
Yuxoywyiag, aAAd n xprion o€ AGANOUG TOMEIG, OUYKEKPIMEVA OTNV eKTTAIdEUON,

QUEAVETAI TWPA ETTIONG.

Eikéva 5. MNapdderyua nui-eBUBICTIKAS 2xnua 6. MNapddeiyua mARPWS KABNAWTIKAS EIKOVIKAS
EIKOVIKNS Tpayuarnikotnrag. [nyn: Ti ivar n mpayuankorntag. Fnyn: Eikovikn MNpayuarikornra
EIKOVIKN TTPAYLATIKOTNTA; (VR): Ti givar kai Tws aAAader T {wn pag;

Ta atroteAéopata €6eiav 0TI oI TTARPWG EPPUBICTIKEG EUTTEIPIEG Eival O TIIO CUXVOG
(~70%) TUOTTOG E€IKOVIKAG TIPAYHATIKOTNTAG TIOU  XPNOIUYOTIOIEiTAlI OF
mwepIBaAAovTa TpiITORAOMIOG ekTTaideuong (Ypapnua 7) O1 nuieNBUBIOTIKOI Kal un
€EMPBUBIOTIKOI TUTTOI EIKOVIKAG TTPAYHMOTIKOTATAG XPNOIUOTTOIOUVTAl ETTIONG, AAAG uE

TETOIQ OUXVOTNTA.
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Mn euBuBIoTIKNA
14%

Hpui-epBubioTIKA
18%

MARpwWG
EUBUBIOTIKA
68%

Sxnpa 7. TUTToI EIKOVIKAS TTPAYUATIKOTNTAS TTOU XPNaIUoTToIoUvVTal aTnV TPITOBGOuIa eKTTQidEUTN.
Ooov agopd TNV AR, eVTOTTiIOANE TPEIG TUTTOUG TNG TEXVOAOYIAG TTOU XPNOILOTTOIOUVTAl

oT1o TTAdiclo TnG TpIToRBABIag ekTTaideuong.

AR T1rou Baociletal o€ deikTeg (Marker-based AR): Ta cuOTAUATA QUTA ATTAITOUV TN
OAPWON CUYKEKPIMEVWYV ETIKETWV (TT.X. KWOIKOi QR, EIKOVEG), WOTE va KATaAypapouv Ta

TPIOOIACTATA AVTIKEIMEVA 1] TO WNPIOKO TTEPIEXOPEVO OTOV TTPAYHATIKO KOGHO.

AR xwpig d¢eikteg (Marker-less AR): autd Ta cuoTrPaTA SEV ATTAITOUV BEIKTEG YIQ TNV
avayvwpIion TIPOTUTTWV  €IKOVOG. AUTG T  OUCTAUATAO  TOTTOBETOUV  EIKOVIKA
TPIOOIACTATA AVTIKEIMEVA OTO TTPAYHATIKO TTEPIBAAAOV £EETACOVTAG TA XAPAKTNPIOTIKA
TTOU UTTApXouv oTa Oedopéva  TTpaypaTtikou  xpovou. Baoifovial 010  UAIKO
otroloudATToTE smartphone, cuptrepiAauBavouévng TnG kKauepag (EIK. 7).

Eik. 8. MNapadeiyuara AR e Baon
OcikTeS (apiotepd) kai AR xwpic
ocikteg (6eéia). MNnyn: H diapopd
peraéo tng emauvénuévng
TpayuankoTnTag e Baon rov o€iktn
Kal NS emauénuévng TpayuaTikotnTag
XWpic O€ikTn

AR pe Bdon Ttnv Tomoleoia (Location-based AR): ta ouoTAuata autd

Xpnoiuyotrolouv dedopéva Béong (GPS | acUpuaTto dikTuo) atmd TNV KIVNTH CUOKEUR
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TOU XPNOTN VIO TOV EVTOTIIONO MIAG
TOTTO0ETIag Kal ™Tnv ETTIKAAUYWN

mepiexouévou AR (Eik. 9).

Ta amoteAéopara  €0ciEav OTI N
TMAEIOVOTNTA  TWV  MEAETWV  OF

mePIBAAAOVTA TpITORABUIOG

£K1TGI6£UO'I‘]§ XpnoipoTroinoe AR HE Eikova 9. lMNapadeyua AR e Baon tnv tomobeaia.

Bdon deikteg (~80%) (Aidypappa 8) Ol lnyn: Cachetown.

uttéAoitrol TUTTo1 AP avTitTpoowTrelovTal £€iI00U OTIC UTTOAOITTEG MEAETEG.

Marker-less AR
10%

Marker-based AR

0,
80% Location-based AR

10%

Aiaypapuua 8. Tumol AR O¢€ ETTIAEYUEVES UEAETEG.

4.2 lMoia rexvoAoyika uéoa xpnoiugormroiouvrai yid Tnv
spapuoyn tn¢ VR/IAR ornv tpitoabuia ekmaidsuon;

AvatropeukTa, o TUTToG VR/AR TTOU XpNOIUOTTOIEITAI O€ KABE TTEPITITWON UTTOOEIKVUEI
Ta TEXVOAOYIKA PECA TTOU TTPOKEITAI va XpnolgoTtroinBouv. Aaudvovtag uttéywn Ta
TTPOAVAPEPOEVTA ATTOTEAECUATA, OI TTIO OCUXVOIi TUTTOI CUCKEUWY YIa TNV £QAPHOYA
TNG EIKOVIKNG TTPAYHATIKOTNTAG TNV TPITORAOMIO EKTTAIOEUON Eival Ol CUOKEUEG
TUtTOoU head mount display (HMD). EvToTricau€e pia TTOIKIAIQ EUTTOPIKWY CNUATWY Kal

TEXVIKWYV XAPAKTNPIOTIKWY TTOU JTTOPOUV VO CUVOWIOTOUV 0€ dUO KUPIEG KATNYOPIEG:

HMD Eikovikng [Mpayparikétnrag pe Desktop: 2ta HMD  EikovikAg
MpayuaTikétnTag pe Desktop, To HMD egival éva TTepIQePEIOKO O€ £vav 1I0XUPOTEPO
uTTOAOYIOTH TTOU £TTEEEPYadeTal Ta Papid ypa@ikd. O uTToOAOYIOTAG UTTOPEI va gival
Windows PC, Mac, Linux r} kovaooAa Traixvidiwyv. MBavotara, To 0T KEQAARG cuvoEeTal

OTOV UTTOAOYIOTH JE KOAWDIA. To TTaIxVidl EKTEAEITAI OTO ATTOMAKPUOUEVO PNXAvNUaA
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kal To HMD e€ival pia Trepipepeiok ouokeun TTPOROANG PE €i00do TTOU aviXveUEl TV
Kivnon. O1 1m0 KoIvVEG OUOKEUEG TTou evToTTioTnkav otn 2BA Atav 1a Oculus Rift kai
T0 HTC Vive.

Eikéva 10. Ta HMD VR HTC Vive kai Oculus Rift

AuTtévoua
VR HMD: Xe aut Tnv kartnyopia, 1o HMD

0108£Tel OAa Ta e€apTrpATa UAIKOU O€ pia uovo

OUOKEUN, TIpAyua  ToU  onpaivel Ot dgv

amauTeiTal ouvdeon ME UTTOAOYIOTH yia Tnv

Eikoéva 11. lvahid Google AR

eutreipia VR. To Oculus Quest Atav yia atrd Tig
MO KOIVEG OUOKEUEG TTOU EVTOTTIOTNKAV OTN 2BA Kal XpnolgoTroioucav autd To €idog
UAIKOU. TéAoG, evtomricaue €1miong NAEKTPOVIKOUG utroAoyioTég PC kal €181KA
oxedlaouévoug TPoRoAeig TTou xpnoihoTToINBNKav KUpiwg o€ un 1 NMIEUPUBIOTIKES
epappoyéc VR avriotoixa. Ocov agopd TIGC g@appoyés AR, n OUuvIpITITIKA
TTAEIOVOTNTA TWV HEAETWV XPNOIPOTTOINCE POPNTEG CUOKEUEG, OTTWG tablets kai
smartphones (Eik. 11). O1 ouokeuég autég eival e€oTTAiIopéveg pe kduepa, GPS,
ETTITAXUVOIOUETPO, YUPOOKOTTIO KOl IKAVOTNTEG OUvdeong OTo  OIadikTuo, TTOU
emTpEéTTOUV TNV TPpdoBacn ot Trepiexdpevo AR TTraviol. Mévo Aiyeg HeAéTeg
Xpnoipgotroinocav yuaAid AR, m.X. Google Glass, Ta omroia poidlouv pe VR HDR, pe
TN d1apopd 6T 0 XpAOTNG eival o€ B€on va BAETTEI TO TTEPIBAAAOV TOU KAl TO TTEPIEXOUEVO

AR TaUTOXPOVA PECW QUTWV.
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4.3 lNMoioi givai o1 oroxol yia tnv svowudrwon tn¢ VR/AR ornv
TpIToBa6uIa skraidsuon;

Ooov apopd Toug oTd)0UG TNG evowudTtwong TNG VR/AR oTta TTpoypduuaTa oTroudwyv
TNG TPITOPABUIOG eKTTAIdEUONG, TO €PEUVNTIKA gupruaTta TnG ZBA Ba ptropoucav va

OUVOWIOTOUV O€ TECOEPIG KUPIEG KATNYOPIEG, OTTWG QaiveTal OTO ZXNua 12.

Mapoxn
TpLodLdotatng
QTELKOVLONG OE Mpooopoiwon
adpnpnUEVEC Kal
OUVOETEC €VvolEC.

2xnhua 12. 21éxor evowudrwons VR/AR

H mAgioyngia tTwv peAeTwv Xpnoiyotroinoe éva ouotnua VR/AR pe OKOTTO va
agloAoynoel Tn XPNOTIKOTNTA TOU KOl va €AEy§el TIG EKTTAIOEUTIKEG TOU
duvardTtnTeg yia Toug padntég. ‘Eva onuavtikd TT0000TO TwV PEAETWV E£QAPPOCE
VR/AR yia ™mv UTTOO TN PIEN ™mg paénong, €iTe TTAPEXOVTOAG
avaTpo@odoTNOoN/KaBodriynon o€  TIPAYUATIKO XPOVO (OTIC TTEPITITWOEIC  TWV
epapuoywv AR) eite divovtag oToug pabntég Tn duvatdtnTa va eEEPEUVAOOUV
paBnolakd tepiBaAlovTa TTApous. O1 VR/AR Xpnoigotroinénkav €1miong yia tnv
OTITIKOTTOiNoN TPIOSIAOTATWY HOVTEAWV a@NPNMUEVWY gVvVOoIWV, OTTWG €vag
XNMIKOG ECUOG 1] pia avaTopikr) dopr. TEAOG, ol epapuoyés VR/AR xpnoiyotroilénkav
YIO TRV TTPOCOHOIWOoN KATAOTACEWY O€ TIPAYUATIKO XPOVO Kal yId TNV TTAPOXT OTOUG
MOONTEC MIOG eAEyXOMEVNG METAdOONG ATTO T BewpnTIKA OTNV TTPOKTIKI YyvwWon.
Opiopéva evdeIKTIKA TTapadeiyyata atmmd TIG PEAETEG 2BA TTepIAauBAvouv €IKOVIKA
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EPYOAOTHPIO KAl EIKOVIKOUG XWPOUG epyaaiag (TT.X. £va VOOOKOWEIO, HIa TAEN €I0IKNAG
AYWYnAg).

O1 pio€g atrd TIG HEAETEG TNG ZBA, dev TTapeixav ocageic TTANPOPOPIEG OXETIKA PE TOV
TPOTTO e TOV OTToi0 dopEiTal N diIdaoKaAia pe Texvoloyieg VR/AR. ATTo Tnv avaAuon

TWV UTTOAOITTWV PEAETWYV, EVTOTTIOOUE Ta akOAouBa povTéAa dIGaoKaAIaG.

4.4 lNoia povréAa didaokaliag spapuolovrail yia tnv
svowpuarwon tn¢ VR/IAR ornv tpitoBabuia ekmraidsuon;

MpakTikRy €§doknon: 2¢
Qutd TO MOVTEAO, O paBNTEG
ekTEAOUOQV TTPOKTIKEG
opaotnpidtnTeg pe AR 13 o¢
mepIBAAAOVTA VR UE 1) XWpig TNV
TTapoucdia Tou Kalnyntr Toug,
OUXVA PETA aTTO Pia BewpnTIKA

ouvedpia.

Eikovikég d1aAégelg: >e auto 10
MovTéAo BidackaAiag, n didacKaAia ATav dounuévn KE TN HOP®N MIAS TUTTIKAG BIGAEENS
OTTOU 0 KABNYNTNAG TTapouaiale TTANPOPOpPIES Kal TTapadeiyuaTa, HEPIKESC POPES Madli uE
Mia OTTTIKA TTapouaiaon. To TepIBAAAOV TNG TAENGS NTAV EVTEAWG €IKOVIKO. O dAoKAAOG

Kal Ol JaONTEG CUMPETEIXAV WS aBaTap.

AcuUyxpovn padnon: Ze autd 1o povtého, éva TrepIBdAAov VR/IAR 666Onke oTOUG
MaBNTEC WG UTTOOTNPIKTIKO UAIKO yia €€doknon PETA Tnv aiBouca O1dackaAiag. Ze
opIouEVEG TTEPITITWOEIC, TO VR/AR TTapEiXE avaTpopodoTnon Kal kaBodriynaon GToug

MaBnTéG, KATA TN SIGPKEIA TNG £6A0KNONG.

OmTikd BondARpaTta Katd Tn didpkeia TG SIAAEENG: 210 povtého autd, ol VR/AR
XPNOIMOTTOINBNKAV WG CUPTTANPWATIKA OTITIKA BonBrpaTta Katd Tn OIAPKEIA HIOG
OIGAEENG TTPOCWTTO HE TTPOOWTIO, £T01 WOTE va PonBAocouv Toug @OITNTEG VA

OTITIKOTTOIN|OOUV a@NPNUEVEG ) CUVOETEG EVVOIEG.
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4.5 lNoieg Oswpisc pabnong xpnoiPeuouv wgs Baon yia tnv
evowuarwon tn¢ VR/AR ornv tpirofaluia ekrraidsuon;

21NV TTAEI0VOTNTA TWV PEAETWYV ZBA dev uTIpxE avagpopd o€ pnTéC Bewpieg pabnong.
Oa Tpétel va onuEIwBEel OTI, KATA TNV KWOIKOTToINoN, atmo@uyaue va "diaaloupe
AvAPECQ OTIG YPAMMPEGS" Kal eEAYOUNE POVO TIG Bewpieg JABNONG TTOU avagEépovTav

pPNT& aTTd TOUG OUYYPAPEIC TWV PEAETWV WG BEWPNTIKO TOUG BEEAIO.

Me Bdon Ta ATTOTEAEOMATA, Ol EQAPMOYEG EIKOVIKAG TTPAYMATIKOTNTAG BacifovTal
KUpPiwg oTn Bewpia TnG €TOIKOSOUNTIKAG HAONONG. 270 TTAQICI0 QUTAG TNG Bwpiag,
EVTOTTIOAME €vav ApPIOUO DIAPOPETIKWY TTPOCEYYIOEWVY TTOU XPNOIKMOTToINBnKav yia va
BonBrocouv Toug PaBNTEC va OIKODOMNOOUV TN YVWON € £va EIKOVIKO TTEPIBAAAOY,
OTTWG N E€VEPYNTIKA MABNnonN, n BiIwPATIKA pABNon, n digpguvnTikn padnon, n
paénon pe Bdaon TO TraIXvidl, N pABnon TTpooopoiwoNnNg. ZUPPWVA HE TOUG
Jonassen et al (2000), n €IKOVIKA TTPAYMATIKOTNTA TTAPEXEI EVA EAEYXOUEVO TTEPIBAAAOV
OTO OTI0I0 Ol PaBnTéC PTTopoUv va TrEPINYnBoUv Kal va XEIPIOTOUV Ta EIKOVIKA
QVTIKEiNEVO TTOU PBpiokovTal péoca o€ auTd, Kal TO TTIO ONUAvTIKG E€ival OTI Ta
aTroTeEAEOUATA AUTHG TNG AAANAETTIOpACNG UTTOPOUV Va TTapaTnENBoUV o€ TTPAYHATIKO

XPOVO.

EmmAéov, €va eikoviko TTepIBAANOV TTaPEXEl Eva XWPO XEIPIOKOU TTPORANUATWY TTOU
ETMTPETTEI OTOV PABNTA va €€EpeUVA Kal va XeIpiZeTal EAEUBEPQ TA EIKOVIKA QVTIKEIMEVO
Méoa oTO TTEPIBAANOV. Z€ avTiBeon ye TTOAAG GAAa eKTTAIOEUTIKA EpyaAEia, Eva €IKOVIKO
TTEPIBAANOV OXeDIAleTaI XWPIiG KaBoplopévn akoAouBia. H eoTiaor Tou peTartoTTideTal
amé TO Oxedlaoud TTpodiayeypapuEVWY  AAANAETIOpdoEwyY HE TO HOBNOIOKO
TEPIBAAAOV OTO OXEOIOOUO TTEPIBAANOVTWY TTOU ETMITPETTOUV OTO MABNTA va BIwoEl
KGBe €idoug aAAnAemidpaon yia Tnv omoia €ival IKavd TO oUoTnua. AuTto
OUNMOPQWVETAI JE TN JOBNTOKEVTPIKN TTPOCEYYION OTTOU 0 HaBNTAG YTToPEi va dlaTnpeEi
TOV €Aeyxo o€ O,TI BéAeI va e€epeuvioel 1 va XeIpioTei. Me GAAa Adyia, 0 pabnTig YTTopeEi
va eTTIAECEl va TTAonynBei oTo TTpocouoIwuévo TTEPIBAAAOV i va aAAnAeTTIOpdoEl e Ta
QVTIKEIMEVA TTOU TOV EVOIAQEPOUV VIO TTEPAITEPW TTapATAPNON. Me Tov TPOTTO QUTO, O
MaONTAG PTTOPEl va KAvel AdONn kail AavBaopéveg TTPOPRAEWEIS KAl QUTEG OI EPTTEIPIES
atroTeAOUV TIG TTPOUTTOBECEIC yia TNV TPOTTOTIOINON TnNg UTTAPYXOUCOS yvwong Kal

OUVETTWG TNV KaTaokeur véag yvwong (Dijkstra, 1990).
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2Uh@wva Pe Toug Dunleavy kai Dede (2014), n AR euBuypaupietal KOAG HE TIG
Bewpieg TNG TOTTOBETNUEVNG PABNONG Kal TNG €TTOIKOOOUNTIKAG pABNOoNG, Kabwg
TOTTO0ETEI TOV MOONT O€ €va TTPAYMATIKO QUOIKO Kal KOIVWVIKG TTAQiCIo, &vw
kaBodnyei, utTtooTnPiCel Kal OIEUKOAUVEI CUPUETOXIKEG KAl PETAYVWOTIKES BIadIKATiES
MABnonNg, 6TTWG N auBevTIKN £€pEuva, n evepyOg TTapaTAPNon, N KaBodnynon amrd
opoTIHoug, N apolfaia d1IBACKAAIA KAl N VOMIUN TTEPIPEPEIOKT) CUMHETOXN ME

TTOAAQTTAOUG TPOTTOUG AVATTAPACTACNG.

4.6. loio1 epeuvnTikoi oxediaouoi kai uééodor ouAAoyng
osdouévwy spapuolovrai yia tnv eEETaon TNS XpHong Twv
VR/AR ornv rpiroBabuia ekmaidsuon;

O1 epeuvnTiKEG PEAETEGC OTOV TOMEQ Twv e@appoywv VR/AR oTtnv TpitoBaduia
eKTTAi®EUON XPNOIUOTTOIOUV WG ETTI TO TTAEIOTOV OXESIAOTIKEG, EMTTEIPIKEG TTOOOTIKEG
KOl EUTTEIPIKEG TTOIOTIKEG HEBODOUG £peuvag (ZxNua 9). Ta epwTnuaATOAdYIa Kal TA
TEOT TIPO/UETA ATAV TA TTI0O OUXVA XPENOILOTTOIOUPEVA EPEUVNTIKA PECQ OTIG MEAETEG
2BA. O1 doKINéEG guxXpnoTiag, OI OUVEVTEUEEIS Kal Ol oulnTNOEIS Ot OMAdEG

eoTiaong xpnoipotroinOnkav amd Alyotepeg peAéteg ZBA.

Desing-oriented Empiriacal qualitative

22% 30%
Mixed Empirical quantitative
33% 15%

Aigypauua 9. Epeuvntika oxédia oTIS HEAETEGC 2BA
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4.7 MNMoia gival ta amoreAéopara (TTAEoOVEKTHHATA/TTPOKANOEIS)
mmou oxerifovral ue tn xprion tn¢ VR/AR ornv rpirofabuia

EKTTaidsuon:

O1 VR/AR ouvdéBnkav kai ol U0 e pia oelpd atrd TTAEOVEKTHAMATA Kal 1 G

ava@épinkav oTig HeAETEG 2BA

VR enables creating complex
test scenarios and experiments
difficult to implement in a real-
world setting.

It enables one to gain
confidence in implementing
technical procedures and
activities.

It allows for multiple repetitions
of experiences, experiments, or
situations.

VR saves money and time
associated with setting up
actual test stations.

Allows performing exercises at
any place and at any time.
Ensures scalability of
educational activities.

Reduces consumption of real
resources.

Ensures safety of operations.

VR can adapt and apply to
various fields and areas of
education.

VR increases the ability to
communicate and collaborate
with people in remote locations.

Co-funded by the
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High costs are often associated
with creating an appropriate
educational station using VR
technology based on
professional hardware and
software.

VR requires a lot of work to
create a virtual environment
with many test scenarios and
details.

VR often has a limited scope or
lack of ready-made teaching
scenarios.

VR limits interpersonal contacts
and experiences.

It has a high probability of
acquiring routine in the actions
taken.

There is a potential for health
problems for users.

The possibility of ignoring the
basic laws of physics.
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AR has the potential to replace

paper textbooks, physical

models, posters, printed

manuals, etc. It offers portable

and less expensive learning

materials. As a result, education -
becomes more accessible and

mobile.

Unlike VR, AR doesn't require ~ Designing AR experiences
any expensive hardware. The  requires training for higher
majority of applications need  education teachers.

just a mobile device. Some students may find difficult
Interactive, gamified AR to use AR applications.

learning can have a significant | pesigning AR applications for a

positive impact on students. It | specific subject may be quite
keeps them engaged costly.

throughout the lesson and
makes learning fun and
effortless.

Interactive lessons, where all
students are involved in the
learning process at the same
time, help improve teamwork
skills.

AR in education helps students
achieve better results through
visualization in the subject
matter.

Professional training can also
benefit greatly from the use of
AR. For example, accurate
reproduction of in-field &
conditions can help master the
practical skills required for a
certain job.

Safe and efficient workplace
training.
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5. BEATIOTEG TTPOKTIKEG YIa TNV epappoyn VR/AR
oTnVv TPITORABUIO eKTTOiIdEUON

Téoo n VR 600 kal N AR €xouv Tn duvatdtnTa va JETAPOPPWOOUV TOV TPOTIO UE TOV
oTT0i0 paBaivoupe kal dIOACKOUUE, ATTO TNV TTApPOoX YVWOewv ot PABOG Kal Tnv
Katavonon TTOAUTTAOKWY BEPATWY PEXPI TN BIEUKOAUVON TNG YAWOOIKAG EURATITIONG
Kal Twv €eIkovikwv Tagidiwyv. O1 akdAouBol Trivakeg aTtreikovifouv U0 BEATIOTEG
TIPOKTIKEG yia TNV epapupoyn VR/AR atrod TiI¢ xwpeg-Taipoug Tou £€pyou VRINHE Kai Tnv

EE.
5.1 Auorpia

TitAog Tng

TPWTOROUAIAG:

EPAR  (AlagwTtion  aoBevwv  Pe  €TTAUENUEVN

TTPAYMATIKOTNTA)

15pupa TpiITORAOUIOG

EKTTaidEuoNG:

Fachhochschule St. Pdlten (MavemmoTAuIo

E@apuoouévwy EToTnuwv)

Topéag epapuoyng: laTpiknA

TexvoAoyia: Emauénuévn rpaypaTikéTnTa

Mepiypa@n Tng To EPAR aoxOA&iTal e TNV ETTEKTAON TNG EKTTAIOEUONG
mPpwWTOoROoUAiag TWV A0OEVWV OXETIKA PE TIC ETTEPXOUEVEG BEPATTEIES KAl
(TTEPIYPAYTE TOUG TN PeATIoTOTTIOINON KOl agloAdynon Tng METAPOPAS

OTOXOUG, TO JOVTEAO
pNaBnong, Tn Bewpia
MAaBnong -av uttdpxel-,
TOV TPOTTO YE TOV OTT0IO
epyaoTnkav ol
EKTTAIOEUTIKOI KalI Ol
MaOnTég, TUXOV
TTPOKANOEIG
TTAEOVEKTAUATA TTOU
EVTOTTIOTNKAV)

TTANPOPOPIWV PE TN XPrion AR OTOV TOUED TNG IATPIKAG UE
Baon Tnv wno@iakn aeriynon. AtreuBuvetal o€ eviAika
droua pe Baoikp pOvo Karavonon Twv E€VVOIWV TTou
oxetiCovtal e TNV uyeia. AgIoAoyAbnke BeTIKA aTTd 22
TEXVOAOYOUG OKTIVOAOYIAG KAl YIOTPOUG.

H tpwtofoulic auTj ammookotmouoe OTnv €¢nynon
TTOAUTTAOKWV 10TPIKWYV OIadIKACIWY OTOUG aoBeveic ue
TTIPOOCITO TPOTTO XPNOIUOTTOIWVTAG ThV TEXVOAoyia AR: TO
TTPWTOTUTTO EUQPAVICE PIO AKTIVOBEPATTEIO OAOYPAPIKA KAl
OKOUOTIKA, ME €évav OJIANTA va €Enyei TNV 1ATPIKNA
dladikaoia.

To olUoTnua TOU avatrTuxbnke uAoTToIRBnke ME TO
Microsoft HoloLens.

Co-funded by the
Erasmus+ Programme
of the European Union

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

54



VRinHE b

VIRTUAL REALITY IN
HIGHER EDUCATION

XpPNOoIYOTToIoUPEVES HEBODOI:

e Kabopiopodg oevapiwv ekTTaideuong acBevwv (TT.X.
0opBOOTITIKA, AKTIVOBEPATTEIQ, AEITOUPYIKA HAYVNTIKA
TOHOYpaQia).

® JUVEVTEUEEIG EUTTEIPOYVWHOVWV WE EIBIKOUG OTOV
TOMEQ VIO TN dnUIoUpYia TTEPIEXONEVOU

e 2 evApIa yIO KABNAWTIKK OTITIKOTTOINGN TWV CEVAPIWV
pe AR

e TpiodIA0TATN YOVTEAOTTOINON KAl NXOYPAPAOEIS YIa
TN dnMIoUpYia TTEPIEXONEVOU

e TexVIKr UAOTTOINON TNG ATTEIKOVIONG KE IDIAITEPN
£U@aon oTn XPNoTIKOTNTA

Url: https://research.fhstp.ac.at/projekte/immersive-media-
lab

dwroypayieg:

e

Schielen

=
Operation

N

N

Nac
hhehandll Ing

=

-

Die Bewegung der Augen erfolgt durch

4 gerade und 2 schrage Augenmuskeln,

die am Augapfel und in der Augenhdhle
befestigt sind.
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O1 pwTtoypagieg TTpoépyxovTal ammod 1o hitps://research.fthstp.ac.at/projekte/immersive-

media-lab

TiTAog TnG

TTPWTOROUAIAG:

VRVis - KEVIPO €PEUVOG OTNV EIKOVIKN TTPAYMATIKOTNTA

KQl TNV OTITIKOTTOINON

15pupa TpiITORABUIOG

EKTTaidEUONG:

MavemmoTtruio TG BiEvvng, oXoA TTANPOQPOPIKNAG

Topéag epapuoyng: ‘Epeuva

TexvoAoyia: Eikovikn TTpaydaTikOTNTA KAl GAAEG TEXVOAOYIES Kal
MEBODOI OTTTIKOTTOINONG

Mepiypa@n Tng To VRVis gival éva gpeuvnTikd idpupa oTov TouEa TNG

TPpWTOROUAIag OTITIKAG TTANPOYOPIKAG, TO oTroio 16pubnke 10 2000.

(TTEPIYPAYTE TOUG AtraoxoAei TTepIocdTEpOUG atrd 70 utTaAARAOUG  Kal

OTOXOUG, TO JOVTEAO
pNaBnong, Tn Bewpia
MaBnong -av uttdpxel-,
TOV TPOTIO UE TOV OTTOIO
epyaoTnkav ol
EKTTAIDEUTIKOI KAl Ol
MaOnTEG, TUXOV
TTPOKANOEIG i
TTAEOVEKT | UOTA TTOU
EVTOTTIOTNKAV)

die¢dyel kaivoTopa €pya €peuvag Kal avamrtuéng o€
OUVEPYOOia PE BIOPNXAVIKEG ETAIPEIEG KAI TTAVETTIOTAMIA-
ME Tn AeiIToupyia auth, ouvdéel Tn Bloynxavia Kal Tnv
épeuva/ektraideuon. To VRVis mapoucialel onuepIva
Oedopéva, OUVOEDEIC KAl EPWTAMOTA O€ OTITIKA KAl
O100PACTIKA HOPPr), METAPEPOVTAG TEXVOYVWOIA ATTO TNV
ETTIOTAN O€ BIOPNXAVIKES EQAPUOYEG.

AoxOAgiTal pe TNV €peuva OTOV TOPED TNG OTITIKAG
TTANPOPOPIKNG Kal, OE Ouvepyaoia ME TO TexVIKO
MavemmoTtAiuio TG Biévvng, 10 Texvikd MNavetmoTpIo TOU
kpatg kai 1o MavemmoTtApio TNG Biévvng. Q¢ ek TOUTOU,
gival To Kopu@aio idpupa TNG AuCTPIag OTOV TOPEA AUTO
KAl £va aTTO T JEYAAUTEPA EPEUVNTIKA CUUTTAEYUATA OTNV
Eupwtmn.

Url:

WWW.Vrvis.at/en

dwrtoypagisg:
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dwTtoypagia atTd www.vrvis.at - oTIyHIOTUTTO 086vng atmd 1o Bivieo oto YouTube

(https://lyoutu.be/yJJ-ZIBWCNw )

5.2 BouAyapia

TiTAog TnG

TPWTOROUAIAG:

EkudBnon tng 1atpikAg pe VR

I5pupa TpITORABMIGG

Mavemotiuio Ruse "Angel Kanchev", latpiké MavemoThAuio

Bdpvag (kai Ta TTapapTAMOTd TOU OTn Xwpa), latpikd

eKTTaideuong: MavemoTtAuia oTmig ToAeig Plovdiv, Zo@ia, Pleven, Stara
Zagora kal Blagoevgrad.

Topéag epapuoyng: laTpikn

TexvoAoyia: Eikovikn TTpayuatikétTnTa

Meprypaen Tng
TPpWTOROUAIag
(TTEPIYPAYTE TOUG
OTOXOUG, TO UOVTEAO
Mabnong, Tn Bewpia
MaBnong -av uttdpxel-,
TOV TPOTTIO UE TOV OTTOIO
gEpyaoTnKav ol
EKTTAIOEUTIKOI Kal Ol
MaOnNTEG, TUXOV
TTPOKANOEIG i
TTAEOVEKTAUATA TTOU
EVTOTTIOTNKAV)

O1 péBodol Bivieo, Ta cofapd TTaIXVidla KAl Ol EIKOVIKEG
TIPOCOMOIWOEIG  €l0AyOVTAl OAO  Kal  TTEPIOOOTEPO  OTN
dladikaoia TnG 1aTpIKAG KaTépTiIong oTn BouAyapia.

Ta amoTteAéopaTa TTOU TTPOEKUYWAV aTTo TNV €TTEEEPYaTia TNG
épeuvag TTou BIEEAXON PETOEU KaBNyNTWV Kal gabntwv oTn
BouAyapia deixvouv OTI n Xprion €IKOVIKWY EPYOAEiWY yia Tn
BeATiwon TwV EKTTAIBEUTIKWY TTPOCOVTWY TWV PadNTwV Egivai
eioou OeTikr) 1600 QMO TOUg PABNTEG GO0 Kal ATrd TOUG
Kabnyntég toug. QoTd00, TOOO O eKTTAUOEUTIKOI GO0 Kal Ol
poBNTEG avayvwpiCouv TN onUacia TwV KAACIKWY OTPATNYIKWY
O16aoKaAiag. TNV 10TPIKA eKkTTaideuon Tou KaBnynTA, ol
YVWOEIG, 01 OEIOTNTEG, N EUTTEIPIA KAl O TPOTTOG ETTIPPONG TOU
OTOUG QOITNTEG £XOUV 1BIAITEPN ONPOCTIa yia Toug goItnTéG. a
T0 AOyo autd, n E€IKOVIKN eKTTaideuon Kal T EKTTAIOEUTIKA
TTaixvidia umopouv va Bpouv TNV oucIacTIKr) Toug Béon oTnv
IATPIKN EKTTAIOEUCN WG CUPTTANPWHATIKEG KOl TTAPAAANAES
MéEBoDOI TTOU evioyUOUV TIG YVWOEIG Kal TIG 0eg16TNTEG TOUG. H
aTTOKTNON BACIKWY YVWOEWV Kal OEEIOTATWY OTOV TOMED TNG
IATPIKNAG EKTTAI®EUONG Eival ONUAVTIKO va KATAKTNOEI TTapouaia
Kal uttd Tnv KaBodriynon &vog daokaAou. H Trponyuévn
KATAPTION TWV ATTOPOITWV OTNV TTEPAITEPW EKTTAIDEUTT] TOUG
MTTOPEI AON VO YiVEl JE TN CUPMETOXN O HEYAAUTEPO TTOGOOTO
EIKOVIKWYV  MEBOOWYV,  EIKOVIKWYV  TTPOCOMOIWCEWY  Kal
EKTTAIOEUTIKWY TTaIXVIOIWY. H XpAon oUyXpovwy KAIVOTOPWY
MEOGOWV TTPETTEI VO EEETAOTEI TTPOCEKTIKA, WOTE N EKTTAIOEUON
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va eKTTANPWOEl Ta KABAKOVIA TG o€ OAa Ta oTAdIA TNG
EKTTAIOEUONG TWV MEANOVTIKWYV ETTAYYEAUATILOV TOU IATPIKOU
KAGdou.
[NAgovekTAUOTA:
v Kaivotéuog ektraideuon
v E@apudletal oTnv €€ amTo0TACEWGS EKTTAIOEUON
v EVvlIa@épov yia Tnv €IKOVIKN TTPAYUATIKOTATA -
EKTTAIOEUTIKOI KOl HOBNTEG
e EfomAiopdg
e AUOCKOAO VO £QAPUOOCTEI
e ExTmTaideuon Twv eKTTAIOEUTWV
Url: https://www.researchgate.net/publication/340122781 IN
VESTIGATION OF THE IMPACT OF VIDEO METH
ODS AND SERIOUS GAMES IN THE PROCESS O
F MEDICAL TRAINING IN BULGARIA/link/5f2131632
99bf1720d6dbf04/download
https://www.learntechlib.org/p/217921/
¢wT°qu(pi£g: Training components pos;}?rrec::?ug:;‘;‘;ven
Video Materials 78.30
Web based resources, file libraries, databases and more 49.00
Communication channels — discussions, chats, forums, online groups, trends 35.70
Podcasts 5.60
Vliurtéjal ﬁnvimn:um?l.lfer:?us educational games and other innovations that put the 46.20
Mobile training applications on phones, tablets, and other electronic devices 42.70
Videoconferences 21.00
Presentations, surveys, online training 39.90
TiTAog Tng Smart Classroom - éva epyaAcio yia tnv avamruén
pwToRouliag: Habnoiakou UAIKou ue AR
‘1I5pupa TpiToBaduIag | ZxoAcia otn BouAyapia - Bapva, Ruse, Veliko Tarnovo,
eKTraideuong: Shumen, Pazardjik
Topéag epapuoyng: ExTraideuon
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TexvoAoyia:

Emauénuévn TrpaypaTikéTnTa

Mepiypaen Tng
TPpWTOROUAIag
(TTEPIYPAWTE TOUG
OTOXOUG, TO UOVTEAO
MaBnong, Tn Bewpia
MaBnong -av uttapxel-,
TOV TPOTTO YE TOV OTTOIO
gEpyaoTnKav ol
EKTTAIOEUTIKOI Kal Ol
MaONTEG, TUXOV
TIPOKAACEIC
TTAEOVEKTIUATA TTOU
EVTOTTIOTNKAV)

H epapuoyp Smart Classroom AR dnuioupyndnke To
2017 oto TAaiolo Tou TTpoypdupaTog Smart Classroom
TNG Samsung Bulgaria, To otmroio atroteAei PEPOC TNG
TTONITIKNAG ETAIPIKAG KOIVWVIKAG €UBUVNG TNG €TaIPEIQG.
2TOX0G TNG TTAATEOPAG eival va TTapéXEl Eva TTEPIBAAAOV
OTTOU Ol EKTTAIBEUTIKOI UTTOPOUV va dnuIoupyouv Kal va
MoIpddovTal TTEPIEXOUEVO. TO TTEPIEXOUEVO AUTO EKTEAEITAI
oTnv €papuoyn yia kivnta Smart Classroom AR (ue Bdon
10 Android).

Ta KUpla OTOIXEId TOU TIEPIEXOMEVOU E€ival: OKnvA,

QAVTIKEIYEVA, OEIKTES, YKAAEPI KAl DOXEIQ.

[MAcovekTAUATA:

v To Tpoypapua uropei va BAETTEI TNV TTPO0B0 TWV
MaBNTWV Kal VA ETTIKOIVWVEI Jadi TOUG.

v H epappoyn gival KaBoAIKR - TO TTEPIEXOUEVO
MTTOPEI va TTpoépxeTal atrd diId@popa ETTIOTNUOVIKA
TTedia

MpokANOEIC:

e To TrePIEXOUEVO TTOU AVATITUXONKE €ival yia TOUG
padnTéC NG TaEng 101 | To TrepiTTAOKO
TTPOYPAUUO OTTOUBWY YIa Ta dUO TEAEUTAIO £TN
(111 kan 121 14€N) kaBIOTA dBUTKOAO TOV
TTPOCOIOPICUO TOU TTEPIEXOPEVOU VIO TO
QVTIKEINEVO KABE TTPOPIA

Url:
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https://ar.smartclassroom.bg/#/#howltWorks

https://platform.solvefortomorrow.bg/auth/login
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dwrtoypayieg:

TiTAog Tng

TpwToRouliag:

Epyaaornplio gIKoVIKNG TTPAYLATIKOTNTAS

‘1I5pupa TpITOBAOMIOG
EKTTaideuong:

Texviko MNavemmoTiuio TNG 20¢Iag

Topéag epapuoyng: Exmraidsuon kail épguva

Texvoloyia: Eikovikn) TrpaypaTikéTnTa

Mepiypa@n Tng I6pUBnke 1O €10¢ 2008 OTO TeXVIKG TAVETTIOTAMIO TNG
TPWTOROUAIag 206106, Ye xpnuatodotnon atrd 1o Ytoupyeio MNaideiag
(TreprypdyTe TOUG Kal EToTNuwy, PE TIG KOIVEG TTPOOTTABEIEG TNG ZXOANG

OTOXOUG, TO JOVTEAO
MaBnong, Tn Bewpia
MAaBnong -av uttdpxel-,
TOV TPOTTO YE TOV OTT0IO
epydoTtnkav ol
EKTTAIOEUTIKOI Kall Ol
MaBNTEG, TUXOV
TTPOKANOEIG

Co-funded by the

Erasmus+ Programme
of the European Union

Meppavikhg Mnxavikig Ekraideuong kar Biouynxaviknig
Aoiknong (FDIBA), twv [leppavwv eTaipwv amd T0
epeuvnTikd KEvTpo LESC (Lifecycle Engineering Solutions
Centre oto KIT (Karlsruhe Institute of Technology) kai To
TUAPA AuTopaTiopou AlIakpITIKAG MNMapaywyAg TNG ZX0ANG
Mnxavikwv kai pe Tnv uttooThpign Tng DAAD. Eivai
TTPAKTIKA pia povada e To KABeoTWS HIaG OXOANG OTO
FDIBA (ZxAua 1.) kai éxel Ndn empBefaiwdei wg pia
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TTAEOVEKTIUATA TTOU onuavTiki d10pOpwTIKA povada PEPOS TNG KaBiEpwPEVO
EVTOTTIOTNKAV) oto TU-Sofia Integrated University Centre for Virtual
Engineering ka1 Centre of Excellence. To EpyaoTripio
Eikovikn¢ MpayuaTtikdTnTag €ival 0 JOVadIKOG XWPOoS 0TN
BouAyapia oTov otroio  diedyovTial  CUCTNUATIKEG
EPEUVNTIKEG OPAOTNPIOTNTEG KAl O OTI0IOG TTPOCPEPEI
EKTTAIOEUON OTOV TOUEA TNG EIKOVIKAG TTPAYMATIKOTNTAG
KAl TNG €QAPUOYNG TNG yia TNV €TTIAUCH TTPAYHATIKWYV
OIETIOTNMOVIKWY  KABNKOVTWY pnxavikou. ‘Exel  oTn
01060y TOU  QVETTTUYMEVO  OUVAMIKO  avBpuwTTivou
OuvauikoUu a1rd Vvéoug €I0IKOUG ME  TTpoocdvVTIa  ATTo
O1GQOopPOUG TOUEIG (ETTIOTAPN TG MNXAVIKAG, TEXVOAOYIES
TNG TTANPOYOPIKAG, WPuxoAoyia) Kal ovadikd yia Tn Xwpa
TEXVIKO €EOTTAIOUO KAl €QPAPUOYEG TTPOYPANUATIOUOU,
olgewva HPeE  TO  KABIEPWMEVO — TEXVOAOYIKO  Kal
ETTAYYEAPATIKO TTPOTUTIO OTOV TOUEQ.

[MAcovekTAUATA:

v ETmi Tou TTapovTog £Xouv xpnoiuoTroindei Katd Tn
O1GpKeIa OIOAECEWV KAl EPYACTNPIAKWY QOKNOEWV
oTn ZxoAn leppavikng Ekmaideuong Mnxavikwy
Kal  Bilouynxavikig  Aioiknong, otTn  ZXOAR
2UoTNUATWY YTTOAOYIOTWY Kal TexvoAoyiwv Kail
oTnv AyYAIKA FAwooa TG MOAUTEXVIKNG ZXO0ANG.

v 'Exouv TpocapuooTei hepIKA KUpia épya oTo VR
Lab 6Trwg:

o Evioxupévn €upuBioTiki avarrapdoTtoon
QVTIKEINEVWY  0€  TTEPIBAAANOV  €IKOVIKNAG
TPAyuaTikOTNTAG  ME TNV €QApPoyn
OIWTTNPWVY XAPOKTNPIOTIKWY

o Biounxavikn BeATioTOTTOINON OoNWV
MEYAANG  KAIJOKOG  yIa  TTPONYMEVES
£QAPUOYEG

o [lavemoTtnuiakd Kévipo EmoTtnuovikig
‘Epeuvag

o Eikovik kai emaugnuévn TTpayuaTikoTnTa
O0TO oXeOIOONO VIO TNV KATAOKEUN

o TloAImoTIK) KANPOVOouId, €BVIKA PvAun Kai
KOIVWVIKI aQVATITUEN

[MpokAAOEIC:

Co-funded by the
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v YTdpyxouv povo Aiya Béuarta ota oTToia
XPNOIMOTIOIEITAI TO EPYACTAPIO

Url: http://vrlab.tu-sofia.bg/?hl=en_US
dwroypayieg:
5.3 Kummpog
VAM*Rs:  Emauénuévn ko Mikti  lNpayuparnkétnra:
TiTAog Tng MavemmoTnuiakr  €TIXEIPNUATIK  guvepyacia yia v

TTPpWTOROUVAICG:

TTPOWONON E€PAPUOYWYV EIKOVIKNG, €TTAUENUEVNG KAl MIKTAG

TTPAYUATIKOTNTOG O€ MIKPOUECAIEG JETATTOINTIKEG ETTIXEIPNOEIG

18pupa TpiToBaOUIOG

eKTTaideuong:

CARDET?*, ravemoTtiuia 1ng EE kot MME

O Topéag eQapHOYAS: Biounxavia/Metatroinon
TexvoAoyia: Kai o1 duo
Mepiypaen TNg O1 TEXVOAOYiEG EIKOVIKNG, ETTAUENUEVNG KAl JIKTAG

TTpwTOROUAiag

TTPAYHOTIKOTNTAG dIadpapaTiCouv OAOEVA KAl TNPAVTIKOTEPO
POAO o€ TTOANOUG TOEIG TNG CWNG KAl TNG OIKOVOWIAG, 18iwg
oTn peTatoInTikh Brounxavia. Me Tnv Tax0TnTa TWV
TEXVOAOYIKWV €EEAIEEWV Kal TN pada Twv d10BE0IuwWYV
TTANPOPOPIWY, TTPOIGVTWY KAl UTTNPECIWYV, Ol MIKPES Kal
HECAiEG ETTIXEIPNOEIG CUXVA dUOKOAsUOVTAIl VA

Co-funded by the
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TTAPAKOAOUBRoOUV TNV TEXVOAOYIQ Kal va KATAVOROOUV TIG
EUKQIPIEG TTOU TTPOCPEPEL.

Mpog auth TNV KateuBuvaon, 1o épyo VAM Realities @épvel o€
ETTA@N 15pUuaTa TPITORABUING EKTTAIOEUONG KAl ETAIPEIEG ATTO
6An v EupwTrn yia va eviooouv TIG OUVAEIS TOUG Kal va
dWOOUV OTTAVTACEIG OE QUTA TA EPWTANATA. ZTOXOG TOU
épyou gival va TTapéxel oTa 1I0pUupaTta TPIToRAduIag
eKTTaiIdEUONG BEEIBTNTEG YIa va KaBodnyAoouv TiI¢c MME oTtnv
uI08£Tnon TeXvoAoyiwy VR Kal AR Kal TNV EVOWPATWON
AUTWYV TWV TEXVOAOYIWYV OTIG ETTIXEIPNMATIKEG TOUG
dpaoTNPIOTNTEG.

Mpog auTtr) TnNv KatelBuvaon, To £pyo £xel avaTTUEEl pia oeipd
TOpwWV yia Ta 1dpuuata TpIToRaduIag ekTTaideuang, ol oTroiol

TTEPIANAUBAvOUV:

e H ékBson VAM Realities State of the Art XR
Technology Report: VR/AR/MR: H ékBeon State the
Art Report TTapéxel Jia eMOoKOTINGN Twy o BACIKWYV
Kal atroTeAeopaTikwy Texvoloyiwv VR/AR/MR 10U
gival onpepa dIABECIUEG OTIC €TAIPEIEG KAl TI €idOUG
UAIKO KOl AOYIOUIKO XPNOIYOTTOIEITAI YE ETTITUXIA OTOUG
d1GpopouG KAGDOUG.

e H ékBeon Tng eupwtraikng épeuvag VAM Realities:
216X0G TNG €KBEONG €ival va KaTaypawel TIG YVWOEIG KAl
TIG QVAYKEG TWV ETAIPEIWV OXETIKA PE TNV TEXVOAOYia
XR Kol TW¢G emmw@eAouvTal Ndn amd auTéG TIG
TEXVOAOYIEG.

e H mAar@dpua VAM Realities: uia  S1adIKTUOKN
TAATQOPPA  TTOU  TTPOCQPEPEI  POVODIKEG  EUKAIPIEG
OIKTUWONG OTov Topéa Twv TeEXvoloyiwv XR. H
TTAATQOpPa PIAogevei TO dikTuo VAM Realities Network,
éva O100IKTUOKO aTToBeTApIo TTEPIOaOTEPWY atTd 350
EYVEYPOAUMEVWV EUTTEIPOYVWHOVWV XR Kal
evBouoiwdwv XR ard tnv Eupwtrn Kal oAGKAnpo Tov
Koopo. H mAatr@épua @iAogevei etriong tn PBirpiva
¢pywv XR TG EE, 610U ptropeite va éxete Trpoofacn
oe TrepiocoTepa ammd 40 xpnuartodoTouueva armd Tnv
EE épya mmou oxetiCovtal ye XR a1ré 60An Tnv Eupwtrn.

e O J1a8IKTUOKOG OVIXVEUTAG XAouaTog Be§loTATWY
Twv MME: éva diadikTuakod epyaAcio autoagioAdynong
TTOU ETITPETTEI OTIG ETAIPEIEG/UIKPOPETQIES ETTIXEIPNTEIG
Va dIATTIOTWOOUV TTOCO KOAA TTPOETOINAOUEVEG gival -1
OxI- yia Tnv au¢avouevn onuacia Twv VR/AR/MR oToug
KAGdOoUG TOUG.

e The VAM Realities University Business
Cooperation Handbook: éva TTpakTIKG eyxeipidio TTou
agopd Tov TPOTTO HE TOV OToi0 Ta 1dpUMATA
TPITORAOUIAC EKTTAIOEUONC UTTOPOUV VO UTTOOTNPIEOUV
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Tig perarmoinTikég MME  va uiobetioouv  Kai  va

EVOWMATWOOUV HE ETMTUXIa TIG TexVOAoyieg XR oOTIg

ETTIXEIPNMATIKEG TOUG SPaCTNPIOTNTEG.
EkTéc ammd 1a mapamdvw, TO £pY0 TPEXEl €va TTPOYPAMUa
kabodnynong MME, oTto TrAaicio Tou oTToiou 16pUMaTa
TPITORA&OMIaG ekTTaiIdEUONG KAl GAAO eKTTAIOEUTIKG 18pUPaTA
utrootnpiCouv T MME o©OTIC Xwpeg TOoug wWOTE va
EVOWUATWOOUV TIG TEXVOAOyie¢ XR OTIGC €pyacieg Toug. 2TO
TTAQicIO Tou TTPOYPANMATOG kabodAynong,
TTpaydatotroiménkav  dU0  ETTIOKEWEIC OE  XWPOUG OTO

MmmiApTtTdo Tng lotraviag kai oto MiIAdvo tng ITaAiag.

Url:

https://vam-realities.eu/

dwToypapitg:

TitAog Tng

TPWTOROUVAIAG:

Evioxuon Tng pABNONG €IKOVIKAG TTPAYUATIKOTATAG OTNnV

avwTarn ektraideuon oTtn dloiknan €TTIXEIPHOEWV

15pupa TpiITORAOMIOG

eKTTaideuong:

MavemoThpio Asukwaoiag, TravemoTiuia Tng EE kat MME

O Topéag epapHOYAGS: Yneiokog peTaoxnuaTiopog
TexvoAoyia: EikoviKA TTpaypaTikoTnTa
Meprypaen Tng 216x0¢ Tou VRINSight Atav va ekmaideloel Toug KabnynTég

TPWTOROUAING

Co-funded by the

of the European Union

TPITORA&BMIAG eKTTAIdEUONG OXETIKA WE TNV EIKovIKA
MpaypaTikdTNTa (VR) 0€ KOIVWVIKK EIKOVIKI TTPAYHATIKOTATA
TTOAQTTAWY XPNOTWYV. AUTO TO £py0 0ag Aéel OAQ OOQ TTPETTEI
VO YVWPICETE yIA TNV EQOAPUOYH TNG EIKOVIKNG
TIPAYHOTIKOTNTAG OTNV EKTTAIOEUOT).

To épyo €B8e0e Toug akdAouBoug OTOXOUG:

e EVTOTTIONOG TWV TTPOKAACEWY TTOU QVTIUETWTTICOUV Ol
MME 1n¢ Eupwrng Kal Twv onuePIVWV EAAEIPEWY TNG
TPITORABUIAG eKTTAIdEUONG OO0V APOopPd TNV
TEXVOAOYIQ EIKOVIKAG TTPAYUATIKOTNTAG

Erasmus+ F’rogramme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
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e [lpwTooTaTei o€ éva TTPOYPANKA KATAPTIONG VIO
EKTTAIDEUTIKOUG Kal MME oXeTIKA Pe TNV Qapuoyr NG
TexvoAoyiag VR aTn di0iknon €MIXEIPACEWV.

e Augnon Tng suaioBnToTroinong yia Tnv TexvoAoyia VR
oTnv TPITORABUIa eKTTAIdEUON KaI TIG ETTIXEIPHOEIG TNV
Eupwtrn Kal avatrTugn HeBodwy evowpudTtwong Tng
paBnong VR o1o TTpdypaupa OTToudwyY TNG
TpITOB&BUIag ekTTAIdEUONG.

TPWTOROUAIAG:

Url: https://www.vrinsight.org/
PwToypapitg:
5.4 EAAada
Emiteuén ekmaideuTIKwWV OTOXWV OTNV EKTTAIOEUTN OTN
TiTAog Tng

UIKOOOKOTTIA €

UI0BETNON EPYACTNPIWY EIKOVIKAS TTPAYLATIKOTNTAS

15pupa TpiITORAOUIOG

eKTTaideuong:

EBviké ka1 Kammodiotpiaké [MavemoTtiuio  ABnvwy,

Maidaywyikd TuApa AnuoTikig Exmaidsuong

Topéag epapuoyng: EmoTtnuovikn ektraideuon
TexvoAoyia: Eikovikn TTpaypaTikéTnTa
Mepiypa®n Tng ‘Evag auéavouevog aplOuoG eKTTAIBEUTIKWY IOPUUATWY
mTPpwWTOROUAiag EVOWMNOTWVElI  EQAPHOYEC  EIKOVIKIG  TTPAYUATIKOTNTOG
(TreprypdyTe TOUG (VR) otn peBodoroyia didackaAiag Twv epyacTnpIOKWV

OTOXOUG, TO HOVTEAO
pNaBnong, Tn Bewpia
MAaBnong -av uttdpxel-,
TOV TPOTTO YE TOV OTTOIO
gEpyaoTnKav ol
EKTTAIDEUTIKOI KAl Ol
MaOnTéC, TUXOV
TTPOKANOEIG
TTAEOVEKTAUATA TTOU
EVTOTTIOTNKAV)

MaBnudaTwyv Toug. QoTé00, UTTAPXEl oulTNON OXETIKA ME
TN XProN TOU QUOIKOU £vavTI TOU EIKOVIKOU £pyacTnpiou,
KABWwG oUPQWVA PE EPEUVEG TO TTPWTO TTPOCPEPEI Eva
BeTIKO TTEPIBAAAOV £pEuvag-eKTTAIOEUONG, EVW TO OEUTEPO
TTPOCPEPEI AOPAAN Kal ETTavVAAapBavopevn e¢aoknon o€
OuVOUAO MO PE PIa EAKUCTIKEA EPTTEIPIQ.

2KOTTOG TNG TTapoucag YEAETNG ATAV VA DIEPEUVIOEI KATA
TTOOOV N EIKOVIKOTTOINON TTOU €PAPUOLETAI OTNV TTPAKTIKA
TTpooavaTtoAiopévn ektraideuon Ba pTTopouce: a) va
EKTTANPWOEI OUYKEKPIPUEVOUG  EKTTAIDEUTIKOUG OTOXOUG
TTOU QVTIOTOIXOUV oTa £€1 eTTiTreda Tng Tagivopiag Tou

Co-funded by the
Erasmus+ Programme
of the European Union
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Bloom, B) va augnoel Tnv autoTreTToiOnon Twv hJadnTwyv
OXETIKA WE TIG YVWOEIS TOUG Kal Yy) va Bonbnoel Toug
MOBNTEG va pAGBouV TTWG va XPNOIYOTIOIoUV €va OTITIKO
MIKPOOKOTTIO O€ €va EPYACTAPIO PUOIKNG BloAoyiag.

2TN MEAETN OUPMETEIXQV OEKATTEVTE  ATTOQPOITOI TOU
Maidaywyikou TuApatog Anuotikig Ektraideuong Tou
MavemoTtnuiou  ABnvwy  TToU  TTapakoAouBouoav
METATTTUXIOKEG OTTOUDEG TNV EKTTaideuon oTig PuoikEg
EmotApes. To Ociypa xwpioTnke o€ OUO YVWOTIKA
ICOPPOTINUEVEG OMADEG YIO VO  EKTTAIDEUTOUV  OTN
MIKPOOKOTTIO PE OUO EKTTAIDEUTIKEG HEBOOOUG: ) Tnv
TTapadooiak HEBodO didackaAiag kal €TidEIENG Kal B)
TV TIPOTEIVOPEVN aTTO €PAG HEBOOO O1daoKaAiag Kal
TIPOCOMNOIWONG ME €va epyacThApIo PIOAOYIOG EIKOVIKAG
TTpaydaTikéTNTag, T0 Onlabs. O  oupueTEXOVTEG
OUUTTANpWOQV €va TEOT TIPIV KAl €va TEOT META TNV
e€étaon yia TNV afloAdynon TwV YVWOEWV TIOU
améktnoav, Kabwg kal éva @QUANO epyaciag yia Tnv
agloAdynon TG IKavotnNTag TOug va Xelpidovtal €va
TTPAYMOTIKO OTITIKO MIKPOOKOTTIO.

Ta amoteAéopata £0€1Eav OTI Ol CUMPMPETEXOVTEG OTNV
TTEIPAMATIKA oudda TETUXaV uywnAoTeEPEG PaBuoAoyieg
META TO TEOT KaI ATAV KAAUTEPA EKTTAIOEUPEVOI OTO Va
aTravrolv owoTd o€ dIAPOPOUG TUTTOUG EPWTIOEWYV TTOU
avTioToixoUv oTnVv Tagivouia Tou Bloom og oxéon e Ta
MEAN TNG ouddag eAéyxou. EmmTAéov, otav gpydlovrav
OTO QUOIKO €PYaOTAPIO aPOU Eixav XPNOIUOTIOINCEl TO
Onlabs, n Teipapartikr) opada €ixe TEPICOOTEPES YVWOEIG
OXETIKA PE TIG ATTAITOUMEVEG OEEIOTNTEG TTEIPANATIONOU O€
OUyKpION JE TNV OJAda eAEYXOU.

Url: Research paper:
https://www.tandfonline.com/doi/full/10.1080/02635143.
2020.1790513
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dwroypa@ieg:

TiTAog Tng

TTPWTOROUAIAG:

ZTIYMIOTUTTO aTTO TO £pyacTrpIo BIOAOYIOG EIKOVIKAG
TTPAYHATIKOTNTAG, Onlabs.

Anuioupyia BiBAiwv AR arnv tpitod6uia ekmraidsuon

15pupa TpiITORABUIOG

eKTTaideuong:

AlgBvég MavemoTAuio NG EAAGDOG, TuARua

MAnpo@opikng kai NMAnpoopIkng

Topéag epapuoyng:

Oewpieg pabnong kai dIdacKaAiag

TexvoAoyia:

Emauénuévn rpayuatikdtnTa

Mepiypaen Tng
TPpWTOROUAIag
(TTEPIYPAYTE TOUG
OTOXO0UG, TO JOVTEAO
MaBnong, Tn Bewpia
MaBnong -av uttdpxeEl-,
TOV TPOTIO YE TOV OTI0IO
epyaoTnkav ol
EKTTAIBEUTIKOI Kal Ol
MaOnNTEG, TUXOV
TTPOKANOEIG i
TTAEOVEKTI|UOTA TTOU
EVTOTTIOTNKAV)

Co-funded by the
Erasmus+ Programme
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O1 ot1dx01 aUTAG TNG TTPwTOROUAIaG ATavV N agloAdynon
MIaG TTAATQOPUAG ETTAUENUEVNG TTPAYHATIKOTNTAG PE TNV
ovopaoia ARTutor, wg €pyaAgio yia Tn HETATPOTINA
UQIOTAPEVWYV gyXEIpIdiwy o€ AR.

ZUpMeTEIXav SIOKOTIOI POITNTEC TTOU TTapakoAouBoucav
TIC €vOTNTEG "Octwpieg pddnong kai didackaAiag" Kai
"EKTTaIDEUTIKEG TEXVOAOYiEG". To ARTutor £yive HEPOG TWV
MOaONuUATWY TOU £Caurvou.

O1 yaBNTESG XwpIoTNKAV O€ OPADES TWV TTEVTE ATOUWV Kal
o¢ KGBe opdda avatédnke éva PEPOG evog atmmod Ta 15
BiIBAia TTOU dIdGoKOVTAl OTa €AANVIKA OXOAgia Tng
deuTepoPABuIOG exkTTaideUONng, O€ paABAPATa OTTWG N
TEXVOAOYIO TNG TTANPOYOPIKAG, N I0TOPIA, TA JOBNUATIKA
Kal N yewypagia. H atrooToAr 10U 60nKe 0TOUG HaBNTEG
ATav va PeAETAOOUV TO TUAMA Tou BIBAiou TTOU TOUG
QvOTEONKE, VO EVTOTTIOOUV EIKOVEG TTOU MTTOPOUV VA
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XpnoigotoinBolv  w¢g  evauopata  Kal  va  Bpouv
TTEPIEXOUEVO TTOAUPEOWV (EIKOVEG, BiVTED, NXNTIKA KAITT
Kal TpiodidoTata  poviéAa) TTou Ba xpnoigguav  wg
eTTAUEAOEIC KAl Ba BeATiwvav TO TTEPIEXOPEVO TOU BIAiou.
KaAouvTtav 1Tiong va XpNOIUOTIOINOOUV OTN CUVEXEIQ TV
EQAPUOYN YIa KIVATA yIa va douv Kal va aAANAETTIOpAacouv
ME TIG eTTAUEAOEIC TOUG. Me auTdv TOV TPOTTO, Ol HOBNTEG
gixav Tn duvartdTnTa va Biiooouv TV TTAAT@OPPa TOO0 WG
EKTTAIOEUTIKOI 000 Kal w¢ HadnTéG. OAeg o1 ouddeg
MaBNTwV KAABNKav oTn Ouvéxela va TTPoocBEécouv TO
TTOAUMEDIKO TTEPIEXOUEVO TOUuG OTa PBIBAia TTOU €ixav
TIPOETOINAOTEI 0TO ARTUtOr €K TWV TTPOTEPWV. Oa TTPETTEI
va onuelwBei 611 GAo1 o1 paBnTéG XpNoIYoTToIoUcav TOV
idlo Aoyapiaoud oto ARTutor, TTpAypa TTOU onuaivel ot
0l ouadeg TTou gixav avaAdapel dIAPOPETIKA TUAUOTA TOU
idlou BiIBAiou epyalovrav TTapdAANAa Kal OucIaoTIKA
avETTTUCOOQV KABe eTTauénuévo BIAIo ouvepyaTika.

Ta atmroteAéoparta TNG HEAETNG agloAdynong £d<iEav OTI TO
ARTutor nTav eUKOAO 0Tn Xpron, Kabwg dev aTmraiTouoe
0e€I0TNTEG TTPOYpPaPuaTIopoU. EmimmAéov, TO epyaAeio Ba
MTTOpOUCE VO XPNOoIYoTToINdEi yia TNV UTTOOTAPIEN TNG
KAatavonong a@npnuévVwy EvvolWV HE TNV ETTIKAAUWN
Bivreo r} TpI0SIACTATWY MOVTEAWV WG TTEPIEXOUEVO AR.
TENOG, oI TTEPIOOOTEPOI QOITNTEG CUuPPwvnoav OTl Ogv
UTTAPXaV opyavwTika ¢nTApaTa TTou Ba eutrddifav Tnv
EMAOYN QUTAG TNG EKTTAIBEUTIKAG TEXVOAOYIag, KaBwg
ATav oxedlaopévn yia autodidaokaAia kal €101 dev Ba
ammaITouvTaVv  €EEIBIKEUPEVOG  €COTTAIONOG, 1 TEXVIKO
TIPOCWTTIKO OTO IVOTITOUTO TTou Ba Tnv uloBetouoe. Ol
KabnynTég Ba xpeidfovrav POvo évav UTTOAOYIOTH Kal did
ouvdeon oTo OIadiKTUO yIia va avamTuouv Kal va
aveRAcouv To eKTTAIOEUTIKO TOUG UAIKO, Kail Ol QoITNTEC Ba
ETTPETTE HOVO VA KATERBATOUV TNV AVTIOTOIXN EQAPHOYA VIO
KIvnTd.

Url: Epeuvnrikn epyaoia:
https://slejournal.springeropen.com/articles/10.1186/s40
561-018-0058-x#Sec7
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lNMapadeiyuara BiBAiwv AR tTou dnuioupynénkav Le thv
mAarpopua ARTutor.
5.5 Asrovia
TitAog Tng
i Exonicus - Npooopoiwtig TpaupaTog VR
mpwToRouliag:
i i MavemoTtiuio Riga Stradins, American College of
I5pupa TpITORABMING . ] )
] Surgeons Committee on Trauma, eyKaTtaoTACEIG IOTPIKAG
extraideuong: )
ektTaideuong Tou NATO

Topéag epapuoyng: 2TPATIWTIKN 1ATPIKN, TPAUUA
Texvoloyia: EikovikA TTpayuatikotnTa
Mepiypaen s To épyo TNG Exonicus yia ToV TTpoCopoIWTH TPAUHATOC OF
TpwroBouAiag EIKOVIKA TTPAYMOTIKOTNTA €VIOXUEl TNV €KTIAISEUCN TOU
(TrepIypdyTe TOUG

OTOXO0UG, TO JOVTEAO

OTPATIWTIKOU IATPIKOU TTPOCWTTIKOU.
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pMaenong, Tn Bewpia
pMAaenong -av uttadpxel-,
TOV TPOTTO YE TOV OTT0IO
epyaoTnkav ol
EKTTAIOEUTIKOI Kal Ol
MaONTEG, TUXOV
TIPOKAACEIG
TTAEOVEKTIUATA TTOU
EVTOTTIOTNKAV)

H Exonicus €ival pia TTaykOoIa €TaIpEia TEXVOAOYIWV
IATPIKNAG eKTTAiIdEUONG. O TTPOCONOIWTAG TPAUPATOG Eival
AOYIOUIKO  EIKOVIKAG TTPAYUATIKOTNTOG WG  UTINPETIa
EKTTAIOEUONG KAl ETOINOTNTAG OIAXEIPIONG TPAUPATOGS YIA
TA VOOOKOWEIQ.

O TTPOCOUOIWTAG TPAUMATOG E€ival MIA  EKTTAIBEUTIKNA
TTAATQOPUA  €IKOVIKAG  TTPAYUATIKOTNTAS  €EAEUBEpPOU
TTaIXVIOIOU, KAV va EKTTAIOEUCEl OTPATIWTIKO 10TPIKO
TTPOOWTTIKO MEOW  OUVAMIKWY  TTPOCOMOIWCEWYV
QUOIOAOYIKAG  aTTOKPIONG  TTOU  E€TMITPETTOUV TNV
ektraideuon AAyng atmmopdoswv Xwpi¢ ekmaideut. H
TPWTAPXIK €0Tiaon Atav n  ekmmaideuon  ARWng
ammo@doewyv (dnA. n TTapoxn ocuvlnudTtwy) yia To TTOTE
TPETTEl va  EEKIVIOEl  MIa  PETAYYION  aigaTtog, va
TOoTTOBEeTNOEl  évag  OBwpPaKIKOG OCwARvag 1 va
oAokANpwBoUv dAAeg dladikaaieg didowang (WNAG, OTTWG
0 KOBAPIoPOG ToU agpaywyou evog acBevouc.

Url:

https://www.exonicus.com/

dwroypayieg:
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TitAog Tng

mpwToRouliag:

Eiodyete 1-2 putoypagieg atrd TNV TTEPIYPAPOUEVN
BEATIOTN TTPOKTIKN)

MAaT@OpUa TEXVNG ETTAUENMEVNG TTPAYMATIKOTNTAG ART+

15pupa TpiITORABUIOG
eKTraideuong:

MavetmoTAuio TNG AIETTIOG

Topéag epappoyng:

Téxvn

Texvoloyia:

Co-funded by the
Erasmus+ Programme
of the European Union

Emaugnuévn rpaypatikéTnTa

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

70


https://www.exonicus.com/

_:» VRinHE

§:> VIRTUAL REALITY IN
HIGHER EDUCATION

Meprypaen Tng
TPpWTOROUAIag
(TreprypdyTe TOUG
OTOXOUG, TO JOVTEAO
pMaenong, Tn Bewpia
MaBnong -av uttdpxel-,
TOV TPOTTO YE TOV OTT0IO
epyaoTnkav ol
EKTTAIDEUTIKOI KAl Ol
MaBnTég, TUXOV
TTPOKANOEIG i
TTAEOVEKTIUATA TTOU

MAaT@opua eTTaugnuévng TTPAYHaTIKOTNTAG ART+. Ol
XPAOTEG TNG £XOUV TTPOCBACT O¢ TTEPICOOTEPA ATTO 15
OTITIKA KOl NXNTIKA €pya TEXVNG, T OTTOI0 JTTOPOUV va
BpeBouv ot didgopa onueia Tng AiEag. Ta épya
TTOAUPECWYV Kal AXOU TTou TTEPIAaUBAvovTal OThV
epapupoyni ART+ ptropouv va ta douv, va Ta akouoouV,
va Ta douv atrd améoTacn Kal va Ta EEEPEUVIICOUV ATTO
KOVTd, va Ta TTEPINYNOoUV Kal va Ta TTEPTTATACOUV OKOMN
KAl 0TO EOWTEPIKO TOUG. ['la 6GOOUG deV ITTOPOUV va
KAvouv "trepitraTo TéXvng" otn Liepaja, €xel
dnuIoupynBei £vag €10IKOG IOTOTOTTOG OTTOU UTTOPOUV VA

EVTOTTIOTNKAY) TTPoBANBoUV 6Aa Ta £€pya, oav o€ PIA TTPOCOUOIWHEVN
gUTTEIpia ETTAUENUEVNG TTPAYHATIKOTNTAG.
H epapuoyn gival diaBéaiun 1600 yia xprioteg Android
600 Kail yia XxpAoTeg i0S.

Url: https://artplus.app/

dwToypa@ieg:
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5.6 YrroAoimn Eupwrn

TiTAog Tng

TPWTOROUAIAG:

ElectARmanual: AR vyia

NAEKTPIKWV KINXAVWV

EYKOTAOTACEIG KAl TTPAKTIKK

15pupa TpiITORABUIOG

eKTTaideuong:

MavemmoTtruio TnG Aa Aaykouva, loTtravia

Topéag epapuoyng:

HAEKTPOAOYOG uNXaVIKOG

TexvoAoyia:

Emauénuévn rpaypaTikéTnTa

Mepiypaen Tng
TPpWTOROUAIag
(TTEPIYPAWTE TOUG
OTOXOUG, TO UOVTEAO
Mabnong, Tn Bewpia
MaBnong -av uttdpxel-,
TOV TPOTTO YE TOV OTT0IO
gEpyaoTnKav ol
EKTTAIOEUTIKOI Kal Ol
MaOnTEG, TUXOV
TIPOKAACEIC
TTAEOVEKTIUATA TTOU
EVTOTTIOTNKAV)

O1 ouyypageic €xouv avaTiTUEEl MIA  EKTTAIOEUTIKN
eQapPoyn  eTaugnuévng  TTPAYUATIKOTNTOG ME TNV
ovopacia ElectARmanual (n otoia utroTtiBetan  OTI
UTTOOTNPICEI TOUG QOITNTEG O€ £Eva EPYACTIPIO TTPOKTIKAG
AoKNONG KAl OTn OUVEXEIQ OTNV EKTTAIOEUON YIA TN XPron
NAEKTPIKWYV pnxavwyv). H epapuoyn gival évag fonbag, o
OTT0i0Gg KaBodnyei Tov pabnt PrAua TTPOg Briua OTIg
EPYACiEC TTOU JTTOPEl va eKTEAEOEl TTPOKEINEVOU va
KATAVONOEI TIG 00NYiES Kal TIG ETTECNYNOEIG TOU £yXEIPIdIOU
TTPOKTIKIG TTOU TTAPEXEI 0 KABNYNTAG oTo epyacThpio. Mia
KIVOUMEVN EIKOVA TPICOIAOTATWY HMOVTEAWV ETTIKAAUTITEI
TOUG  KUpPIOUG  TIiVOKEG  OTO  XWPO  Epyaciag
UTTOOEIKVUOVTAG TOV TPOTTO OUVOEONG TWV KAAWdIwV Kal
TNV T1OTT00BETNON  dI1a@opwyv  e€apTnudtwy  (TTnvia,
MayVATEG, POTOPAG, EUPEia KOPMATIA TTOAWY, K.ATT.) yIO TN
onuioupyia EYKATOOTACEWV 10pépwV eIdwyv,
ONUIOUPYWVTAG BIANOPPWOEIG NAEKTPIKWY UNXAVWYV HE
OIOQOPETIKOUG OKOTTOUG. [a Tnv OTITIKOTTOINON KABe
akoAoubiag, o xpHoTtng Ba TTathoel éva TTARKTPO atrd Tov
@opnT6 uttoAoyioTr A Ba TTaToel TO KOUuTTi "next" oTnv
086vn Tou tablet A Tou smartphone.

Url:

https://www.sciencedirect.com/science/article/pii/S074756321
4007110
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TiTAog Tng

TpwToRouliag:

‘Epyo VR FCA

‘1I5pupa TpiITOBAOMIOG
EKTTaideuong:

MavemmoTruio Babes-Bolyai, Poupavia

Topéag epappoyng:

MaBnuatika

Texvoloyia:

Eikovikn TTpayuatikétnTa

Mepiypaen Tng
TPpWTOROUAIag
(TreprypdyTe TOUG
OTOXOUG, TO JOVTEAO
MaBnong, Tn Bewpia
MaBnong -av uTTapxel-,
TOV TPOTTO YE TOV OTT0IO
epydoTtnkav ol
EKTTAIOEUTIKOI Kal Ol
MaOnNTEG, TUXOV
TTPOKANOEIG
TTAEOVEKTIUATA TTOU
EVTOTTIOTNKAV)

To épyo VR FCA c¢ivai pia T1pootdBela  va
OUPTTEPIANPBOUV 01 CUYXPOVES YPAPIKEG DUVATOTNTEG, Ol
VEEG TEXVOAOYIEG KAl O uNXAVEG TTAIXVIDIWY OTA EPYAAEia
Aoyiopikou Tng TumkAg AvdAuong Evvoiwv (FCA). O
oTOX0G €ival n Traixvidotroinon g etreipiag FCA
TIPOKEIJEVOU  va  gvepyoTToinBoUv Ta  XOPAKTNPIOTIKA
eTTeCEpPyaoiag  €vvolOAOYIKAG  yvwong Tou  gival
ATTOPAITATA YIa Y1 KOAR pabnaolakr epTrelpia. H Tapouoa
épeuva TrpoTeivel  piIa  101aiTEPN  TTPOCEYYIon  OThV
e€epelvnon Twv SOPWYV YVWONG UETAPEPOVTAG TNV OAn
eutTeIpia oe €va  TpiodidoTato TrEPIBAGAAovV VR Kai
TTAIXVIOOTTOIWVTAG TNV EPTTEIPIA QUTA PE TN XPron Twv
QUVATOTATWY TWV OUyxpovwyv TeEXVOAoyiwv VR. MOAIG
€I0éNBeTe 0¢ €éva Owudtio VR, éva T1piodidoTaro
EVVOIOAOYIKO TTAEypa  EedITTAWVETAI  PTTPOOTA  Odg,
EMTPETTOVIAC 0ag va AAANAemOpAceTe padi Tou, va
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TETALETE  yUpw  TOU, VO  TIEPIOTPAQYEITE,  vd
TNAEUETAPEPDBEITE I VA TTEPIOPICETE TNV TTPOOTITIKI) OE HIA
OUYKEKPIMEVN OPAda KOUBwvY. H eutreipia TTOAAQTTAWV
XPNOTWYV EMTPETTEl OTOUG  XPNOTEG VA  EICEPXOVTAI
TauTéxpova oTo idI0 dwpdaTio VR kai va oulnTtouv Kai va
AaAANAeTTIOPOUV OAOI padi.

Url:

https://www.mdpi.com/2227-7390/10/5/709
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5.7 YmoéAoimmog kK6ouog

TiTAog Tng

TTPWTOROUAIAG:

iLabs
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15pupa TpiITORABUIOG

EKTTaidEUONG:

MavemoTApio Z1dvepopvT, HIMA

Topéag epapuoyng: EmoTtAun

TexvoAoyia: EikovikA TrpayuatikotnTa- Mn KabnAwTikA

Mepiypa@n Tng H mAatedppa iLabs civar évag xaunAou koéoTOUG,
TPpWTOROUAIag eCAIPETIKA  ETTEKTACIYOG  TPOTTOG  yIa TNV TTAPOXN
(TTEPIYPAWYTE TOUG OIadIKTUAKNG HABNONG yIa ATTOUAKPUOUEVA KOl EIKOVIKA

OTOXOUG, TO JOVTEAO
pNaenong, Tn Bewpia
MaBnong -av uttdpxel-,
TOV TPOTTO UE TOV OTTOIO
epyaoTnkav ol
EKTTAIDEUTIKOI KAl Ol
MaOnNTEG, TUXOV
TTPOKANOEIG
TTAEOVEKTAUATA TTOU
EVTOTTIOTNKAV)

eEpyacTnplakd TrelpdPaTa o pia aiBouca d1daoKaAiag.
Kabwg n Ttavdénuia COVID-19 €xer diatapdéel
oupBartikry didackaAia TTou PacileTal o€ €pyaoTNPIAKA
TTeIpdpaTa, n TAaT@Opua iLabs utropei va ammoteAéoel pia
moavr) AUon yia TV €vriagn OTTOUMAKPUOMPEVWY  Kal
EIKOVIKWV TTEIPANATWY OTA TTpoypAuuaTa otroudwy. H
O10dIKaTia TTOU TTEPIYPAPETAI TTEPIAAUPBAVEI TN HETATPOTTNA
€VOG QUOIKOU TTEIPANATOG O€ Treipaua iLabs kai Tn xprion
TOU WG OIBAKTIKO €gpyaAcio o€ éva pddnua oTo
MavetmoTAuIo TOU 2TAVQOPVT. 2ulnteital n
avaTpo@odOTNOoN TTOU CUAAEXONKE aTTO TOUG POITNTEG. AV
Kal n MEAETN TTEPITITWONG TTPAYUATOTTIOINBNKE O€ MIKPN
KAiJoKa, utTtodnNAwVEl OTI N TTAATQOPUA £XEI TN dSUVATOTNTA
VO atToTEAECEl €va XPAOIUO OIDAKTIKO €PYOAEIo yia Ta
MOBAuUATa QUOIKWY ETTIOTAPWY Kal TeXVoAoyiag. EKTOG
TOU OTI n  TIAATQOPHO  MPTTOPEI  va  ATTOTEAEOEI
UTTOKOTAOTOTO €VOG QUOIKOU €pyacTnpiou Katd Tn
OldpKeEIa TNG TTavONUIag, PTTOPEl va CUPTTEPIANQOEI wWg
CUUTTANPWHATIKO BIOAKTIKO €PYAAEIO TTOU CUPTTANPWVEI
T TTEIPAPOTA TOU QUOIKOU €PYOOTNPIOU Kal PETA TNV
mavonuia kar Ba PBonBricelr TNV € amMOOTACEWS
eKTTaidEUOT.

Url:
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TiTAog Tng

TPWTOROUAING:

LADUVR: EKPGONON OPXITEKTOVIKWY AETTTOMEPEIY ME TN

XPAON TEXVOAOYIOG EIKOVIKNG TTPAYUATIKOTATAG

15pupa TpiITORAOUIOG

EKTTaidEUONG:

Mavemmotruio Shahid Beheshti, Ipdav

Topéag epapuoyng: APXITEKTOVIKA

TexvoAoyia: Eikovikr TTpaypaTikéTnTA

Mepiypa@n Tng To LADUVR oxedidoTtnke atrd TOUG OUYYPAYPEIC yia va
mPpWTOROUAiag O¢ciCel TTWGS N €IKOVIKA TTPayMaTIKOTNTA Ba puTTOpoUCE va
(TTEPIYPAWYTE TOUG QVTIMETWTTIOEI TIG TPEXOUOEG EAAEIYEIG TV OUCTNUATWYV

OTOXOUG, TO JOVTEAO
MaBnong, Tn Bewpia
pNAaBnong -av uttdpxel-,
TOV TPOTIO UE TOV OTTOIO
epyaoTnkav ol
EKTTAIDEUTIKOI KAl Ol
MaOnTég, TUXOV
TTPOKANOEIG
TTAEOVEKTAUATA TTOU
EVTOTTIOTNKAV)

QPXITEKTOVIKAG NABNOoNG. H PEAETN ouldnTd Ta OQEAN Kal
TIG TTPOKAACEIG TNG AVATITUENG TETOIOU €IDOUG EQAPUOYWV
Kal Ogixvel TTwg Pe TN Xprion tou LADUVR o1 XproTeg
MTTOPOUV va BILCOUV TNV EUTTEIpiIa OTI BpiokovTal o€ éva
gpyotagio, va OIEPEUVACOUV  TTPOOEKTIKA TIG
QPXITEKTOVIKEG AETTTOMEPEIEG KAl VA OOKINAOOUV O0a
EXouv MGBel oe éva OIadpacTIKO Kal  KABNAWTIKO
TePIBAANAOV.  Zuvexidovtag, n  PeEAETN  e€eTdder  Tnv
avaTpo@odoTnon ato Tnv e@apuoyr Tou LADUVR- ye Ta
atmmoteAéopara va deixvouv o011 To LADUVR Ba evioxue
TTPAYMATI TNV EKPAOBNON TNG OPXITEKTOVIKNG AETTTOUEPEING
OTIG TTEPIOCOTEPEG TITUXEG.

Url:

https://www.archnet.org/publications/13134
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6. ZUMNTTEPAOHOTA

ZUMTTEPACHATIKA, N Xprion Twv TexvoAoyiwv VR kal AR otnv TpitoBdaduia Exmraideuon
EXel TN duvatoTnTa va QEPEl eTTavdoTacn OTov TPOTIO PE TOV OTTOIO Ol HadnTég
MaBaivouv kal aAAnAeTTIOpoUV pe TIG TTANpogopicc. H AR evioxuel Tnv euTTEIpia
EKMABNONG ETTIKAAUTITOVTOG WNQIAKES TTANPOPOPIEG OTOV QUOIKO KOOUOo, v n VR
onuioupyei eVTEAWS KABNAWTIKEG Kal O1adPaCTIKEG TTpooouolwoelS. Kal ol duo
TEXVOAOYIEG €xel aTTOOEIXOEI OTI AuEAvouV TNV EUTTAOKNA, divouv KivnTpa Kal cuvdpduouv
oTn d1IaTAPNON TWV TTANPOPOPIWY, KABWGS TTAPEXOUV HIA TTIO dIAdPACTIKA KOl TTPAKTIKN
TTPOCEYYIon 0Tn NABNon. QoTO00, €ival ONUAVTIKO va ONUEIWBEI OTI N EQapuoy auTwyv
TWV TEXVOAOYIWV OTNV EKTTAIDEUON BPIOKETAI AKOUN OTA APXIKA TNG OTAdIA KAl UTTAPXEI
avAykn yla TTEPICOOTEPN £PEUVA VIO VO KATAVONBEi TTANPWG 0 AVTIKTUTTOG TOUG KAl TTWG
MTTOPOUV VA €VOWMOTWOOUV aTToTEAECUATIKA oTnv TAgn. EmmmAéov, ummdpxouv
QAVNOUXiEG OXETIKA PE TO KOOTOG Kal TNV TTPOCRACINOTNTA QUTWVY TWV TEXVOAOYIWY,
KaBwg Kal TNV EAAEIYN TUTTOTTOINUEVNG KATAPTIONG VIO TOUG EKTTAIBEUTIKOUG WWOTE VA TIG
XPNOIMOTIOIOUV ATTOTEAEOUATIKA 0T OIOAOKAAIQ TOUG.

Mapd 1ig TTPoKANCEIG, N XpHon Twv AR kal VR otnv TpitoBdBuia EkTraideuon augdvetal
TaXEWG Kal €xel Tn OuvartdtnTa va wEEANoel o€ PeydAo PaBud @oitnTéG Kal
eKTTAIOEUTIKOUG.  Eival onuavtikG yia  ekTTaIdOEUTIKOUG, 1I0pUMATA KAl  ETAIPEIEG

TEXVOAOYIOG va ouveXioouv va €EepeuvolV Kal va €TTEVOUOUV O€ AQUTOV TOV TOMEQ yia
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vVa TTPOWONCOoUV TV AVATITUEN TOU Kal TIG SUVATOTNTEG TOU yId EupEia uloBETnon oTnv
TpitoBabuia Ektraideuon. H mrapoxny kat@AAnAng ektraidsuong ota pEAn AETMM,
ETTOPEVWG WG TTPOG TNV KATAVONOT TWV dUVATOTATWY TWV TEXVOAOYIWY KABWG Kal TV
KaBodriynon oTtnv €mAOyn Kal TN XPron Tou CwoTou AoyIoUIKOU Kal UAIKOU VR/AR givai

ATTAPAITNTEG YIA PIA ETTITUXNMEVN EVOWPATWON OTA TTPOYPAUMATA OTTOUDWV.
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MapdapTnua

The following VR/AR readiness questions were based and adapted to the project needs from

SELFIE: https://education.ec.europa.eu/selfie

Evérnta A: Aioiknon

AIEYOYNTIKA ZTEAEXH AEI

MEAH AEN

®OITHTEZ

2TO TTAVETTIOTAMIO PAG, £XOUUE

2TO TTAVETTIOTAMIO PAG, £XOUUE

Al. MIO WNQIOKN OTPATNYIKA OXETIKG | MIO WN@IAGKA OTPATNYIKA OXETIKA
ue TIg TEXVOAoyieg VR/AR. ME TIG TExvoAoyieg VR/AR.
H nyeoia Twv mTavemoTnuiwyv
AvaTrTUO00UNE TNV WYNQIOKN HOG EUTTAEKOUV EUAG Ta PEAN
A2. OTPATNYIKA TOU TTAVETTIOTNHIOU AEM otnv avamrtuén g
Mog padi pe Ta péAn AET. WYNPIaKNG OTPATNYIKAG TOU
OXOAciou.
YTmooTtnpifoupe Ta péAn AET va Or nyéreg Tou TTaverrioTniiou
OOKINAOOUV VEOUG TPOTTOU HOG LE urroqmp@ogv oro va
AS. HaAooL -ous TP S OoKIudow véoug TPOTTOU
d10aokaAiag, 6TTwG TeEXVOAOyieg ) Veous S
d1daokaAiag, 61Twg ol
VR/AR s, oTTwe
Texvohoyieg VR/AR.
270 TTAVETTIOTAMIO PAG, T MEAN 2710 TTAVETTIOTAMIO PAG, EXOUUE
AE éxouv xpoévo va TOV XPOVO VO £EEPEUVIIOOUNE
Ad. | e€epeuvnoouv TTWG va TTWG vVa BEATILOOOUNE TN
BeATiwoouv Tn diIdackaAia Toug O1daoKaAia pag pe TeXvoAoyieg
pe TexvoAoyieg VR/AR. VR/AR.
2TO TTAVETTIOTHMIO PAG, 2TO TTAVETTIOTHMIO PAG,
£PAPUOLOUNE KAVOVEG £PAPPOLOUPE KAVOVEG
AB deovToAoyiag Kal adeI0doTNONG deovToAoyiag Kal adeI0doTNONG

OTav XPNOIKOTTOIOUME
Texvohoyieg VR/AR yia
di1daokaAia kal paénon.

OTav XPNOIKOTTOIOUHE
Texvohoyieg VR/AR yia
di1daokaAia kal pdénon.

Evértnra B: Zuvepyaoia kal SiIKTUwon

2TO TTAVETTICTAMIO PAG,
eeTadoupe TNV TTPG0dS Yag oTn

2TO TTAVETTICTANIO PAG,
eeTadoupe TNV TTPG0dS Pag oTn

B1. d10aokaAia Kail Tn yadnon e o10aokaAia Kal TN yadnon e
Texvoloyieg VR/AR. Texvoloyieg VR/AR.
2TO TTAVETTIOTHMIO PAG, 2TO TTAVETTIOTHMIO PAG, 210 ?AGVEAE%THHIO Mag, piAdue
OuUCNTAYE TA TTAEOVEKTAHOTA KAl OuCNTAYE TA TTAEOVEKTAUOTA KAl 1Hr§\£v2mr'] C(TYZ:CI(((;(IJTG

B2. TA MEIOVEKTAMATA TNG TA MEIOVEKTAMATA TNG pslovemr’]pl:ﬂa Tne SIBaoKaNiaC
d1daokaAiag kal TG padnong pe | didaokaAiag kal TnG uédbnong pe KO TNC HABNONC LIE TEXVOAOYTES
TIG Texvohoyieg VR/AR. TIG TeExvohoyieg VR/AR. VR/AR
2TO TTAVETTIOTHMIO PAG, 2TO TTAVETTIOTHMIO PAG,

B3 XPNOIMOTTOIOUHE TEXVOAOYiEG XPNOIMOTTOIOUHE TEXVOAOYIEG

' VR/AR oTig ouvepyaoieg yag pe | VR/AR OTIG OUvVEPYOTiEG PHAG UE

GAAoug opyaviououg. GAAoug opyaviopoug.
2T0 TTAVETTIOTANIO PaG, 2T0 TTQVETIOTAYIO hag,
ouvepyalouaoTe Je AAAa ouvepyalouaoTe Pe AAAa

B4. Avwrtata Ekmmaideutikd [dpupata | AvwTtarta EkTTaideuTikd 18pUpaTa

yia TNV UTTOOTAPIEN TNG XProng
Texvoloyiwv VR/AR.

yia TNV UTTOOTAPIGN TNG XPong
Texvoloyiwv VR/AR.

Evornrta I': Ymodopun kai e§ommAIouog

C1.

2TO TTAVETTICTAMIO JAG, N
WYN@IaKr UTTOB0WN UTTOaTNPICE!
Tn d1dackaAia Kal TN uaénon ue
Texvoloyieg VR/AR.
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2TO TTAVETTICTAMIO JAG, N
WYNQIaKr UTTOd0WN UTTOaTNPICEl
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2T0 TTAVETTIOTAMIO PaG,

2TO TTAVETTIOTAMIO hAG,

Cc2. uTTdpxouv ouokeuég VR/AR yia uTTdpXouv ouokeuég VR/AR yia
Xpron yia didackaAia. Xpron yia didackaAia.
2TO TTAVETTIOTAMIO PAG UTTAPXEI 2TO TTAVETTIOTHMIO PAG UTTAPXEI 2710 TTAVETTICTAMIO PAG £XW
C3. | mpocBacn oto AladikTuo yia TpooBacn ato AladikTuo yia TpooBacn ato AladikTuo yia
d106aokaAia kal uaenon. O10aokaAia kal yaénon. padnon.
>T0 TTAVETTIOTANIO pag diaTiBeTal | XTo TTAVETTIOTAMIO YOG dIaTIBETON | ZTO TTAVETTIOTAYIO PAG, UTTAPXEI
ca TEXVIKN UTTOOTAPIEN O€ TEXVIKN UTTOOTAPIEN O€ S1aB£€a1un TEXVIKA UTTOGTAPIEN
" | TTepiTITWON TTPORANUATWY PE TIG | TTEPITITWON TTPORANUATWY PE TIG | OTaV QVTINETWTTICW TTPoRARuaTa
Texvohoyieg VR/AR. Texvohoyieg VR/AR. pe TIG TEXVOAoyieg VR/AR.
2TO TTAVETTIOTHMIO PAG, 2TO TTAVETTIOTAMIO hAG,
C5. | uttdpyouv CUCTAPOTA uTTdpYOUV oUCTAPATA
TTPOOTACIOG BESOUEVWV. TTPOOTACIOG BESOUEVWV.
ZTO’ TTAVEMOTAUIO Uag, ZTO’ TTAvVEMOTAMIO YOG, $10 TTQVEMOTALIO pag,
uttdpyouv ] ] uttdpyouv ] ] UTTEpXOUY
Cé. 'ITGVETTIGT!]pIGK£§/5IGX£IpIC’O}J£V£ ‘IT(XVE'ITIO’T!]UIGK€§/5IGXSIpI<’OUEV£ TTAVETTIOTIGKECSIOXEIDIZOMEVE
G ouokeuég VR/AR yia xprion G ouokeuég VR/AR yia xprion cc VR/AR VIQ YORG
atrd Toug QoITNTEG OTAV TIG atrd Toug QoITNTEG OTAV TIG S OUOKEUES v yiaxenan
) . oéTav TIg XpeIadoyal.
Xpeidlovrai. Xpeldlovral.
2TO TTAVETTICTAMIO PAG, 2TO TTAVETTIOTAMIO PAG, 2710 TTQVETTICTAMIO PaAG,
UTTApYOoUV UTTapYOoUuV UTTApYOUV
c7 TTAVETTIOTNMIOKEG/DIOXEIPICOPEVE | TTAVETTIOTNUIAKEG/DIOXEIPICOUEVE | TTAVETTIOTNUIOKEG/DIAXEIPICOPEVE
" | ¢ouokeuég VR/AR 10U OI G ouokeuég VR/AR TToU 01 G ouokeuég VR/AR TToU UTTOopw
@OITNTEG YTTOPOUV Va TIG TTAPOUV | @OITNTEG HTTOPOUV va TIG TTAPOUV | Va TIG TTAPW OTTITI OTAV TIG
OTTiTI 6TAV TIG XPEIAOVTAl. OTTiTI 6TAV TIG XPEIGlovTal. XPEIOOTW.
2TO TTAVETTIOTAMIO PAG, £XOUE 2TO TTAVETTIOTAMIO PAG, £XOUUE
£€va ox€dio yia va Bonbriooupe €va oxéd1o TTou pag Bonba va
Ta péAn AET va evrottioouv Kai EVTOTTIOOUME KaI VO
VO QVTIMETWTTIOOUV TIG QAVTIUETWTTIOOUUE TIG TTPOKANOEIG
C8. TIPOKAACEIG TTOU TTIPOKUTITOUV PE | TTOU TTPOKUTITOUV WE TN pdenon
TN uéonon VR/AR, TTou VR/AR, 1TOU OXETICOVTAI YE TIG
OXETICOVTQI YE TIG ABNOIaKES HaBnoIakEG avAayKeg TwvV
avAYKEG TwV PHabnTwv Kai To paBnTwv Kal To
KOIVWVIKOOIKOVOUIKO UTTOB0BPO. | KOIVWVIKOOIKOVOUIKO UTTORabpo.
270 TTAVETTIOTAMIO PAG, Ol >T0 TTAVETTIOTAMIO PaAg, Ol
POITNTEG PEPVOUV Kal POITNTEG PEPVOUV Kal
Co. XPNOIHOTTOIOUV TIG BIKEG TOUG XPNOIMOTTOIOUV TIG BIKEG TOUG
ouokeuég VR/AR katd T ouokeuég VR/AR katd T
OIGPKEID TWV PHABNUATWY. OIGPKEIT TWV PaBNUATWYV.
270 TTAVETTIOTAMIO PAG, Ol >T0 TTAVETTIOTAMIO PaAg, Ol
C10 | QuOIKOi XWpPoI UTTOCTNPICOUV TN | QUOIKOI XWPOoI UTTooTNPIouV TN
di1daokaAia kal TN padnon pe di1daokaAia kal Tn padnon pe
Texvohoyieg VR/AR Texvohoyieg VR/AR
2TO TTAVETTIOTHMIO PAG, 2TO TTAVETTIOTHMIO PAG, 2710 TTAVETTIOTAMIO pag,
c11 UTTAPXOUV BIadIKTUOKEG UTTAPXOUV BIadIKTUOKEG UTTAPXOUV BIaBIKTUAKEG
BiIBAI0BrKEG R aTTOBETHPIO PE BIBAI0BrKEG i aTTOBETHPIO PE BiBAI0BAKEG i} aTTOBETHPIO PE
UAIKS B1da0KaAiag Kai UAIKS B1daakaAiag Kai UAIKG d1daoKaAiag Kai
ekuaonong VR/AR. ekuaonong VR/AR. ekuaodnong VR/AR.
Evornra A: Zuvexi{opevn emayyeApaTikn €§EAISN
ZudnTape Pe Ta PEAN TOu O1 Ny£TEG TWV TTAVETTIOTNMIWY
B16aKTIKOU TTPOCWTTIKOU PAG TIG pag oudnTtouv padi pog TIg
avAYKEG ETTAYYEAUATIKAG avAYKEG ETTAYYEAUATIKAG
D1. 3 . - .
avamTuéng Toug yia d1dackaAia avamTuéng pag yia didaockaia
HE Wn@IaKkEG TEXVOAOYiEG OTTWG ME WNOIOKEG TEXVOAOYiEG OTTWG
10 VR/AR. 10 VR/AR.
Ta péAn AEM pag éxouv ‘Exw €UKQIPIEG VO CUPUETATKW
EUKAIPIEG VO CUPPETATXOUV O€ o€ TTpoypappaTa
D2. | TpoypduuaTta eTTayyeAUOTIKAG ETTAYYEAMATIKAG QVATTITUENG YIa
avamTuéng yia didackaAia Kai d1daokaAia kal pabnon pe
padnon pe texvoloyieg VR/AR. Texvoloyieg VR/AR.
YTmrooTtnpifoupe Ta péAn Tou OI1 NY£TEG TWV TTAVETTIOTNHIWY
D3. | 816aKTIKOU TTPOCWTTIKOU PaG Va Mag pag utrooTtnpifouv va

MoIpadovTal EPTTEIPIEG EVTOG TNG
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TTAVETTIOTNMIOKAG KOIVOTATAG
OXETIKA pE Tn dIdaoKaAia pe
Texvohoyieg VR/AR.

TTAVETTIOTNUIAKA KOIVOTNTA
OXETIKA PE Tn dIdaoKaAia pe
Texvoloyieg VR/AR.

Maidaywyikn: Méoa uTrooTHPIENG Kal TTOPO

Ta péAn TNG oXoANng pag
OnuIoUpyoUV EKTTAIBEUTIKO UAIKO

Anpioupyw eKTTAIBEUTIKO UAIKO

EL. VR/AR yia va uttooTtnpi¢ouv 1n g/lgé%i&()i?a\gl?ﬂocmpl&w ™m
d1daoKkaAia Toug. S
Ta péAn TNG OXOAAG pag , .
Xpnoiyotroiolv Texvoloyia AR XpnaipoToiw mv TEXvoAoyia AR
E2. . YIQ VO UTTOOTNPIEW TN
YIO va uTtoaTnpigouv Tn SIB0CKaAia Hou
d16aoKaAia Toug. )
Ta yéAn Tou dIBAKTIKOU
TTPOCWTTIKOU LaG . XPNOIUOTTOIW EIKOVIKA
XPNOIUOTTOIOUV EIKOVIKA :
E3. TepIBGAAOVTA YIa Va TepPIBAAAOVTA yIa va
UTIOGTNPIEOUV TN SIBACKAAC uttoaTnpi§w Tn S1000KaAia pou.
TOUG.
TapeAn mg qonng Has XpPNoIPOTToIW TEXVOAOYIEG
XpnaoiyoTrololv TexvoAoyieg .
E4. VR/AR VId ETTIKOIVVia TI0U VR/AR yia TTIKOIVWVia TTOU
Y ! OXETICETAI UE TO TTAVETTIOTHHIO.
OXETICETAI UE TO TTAVETTIOTAMIO.
Ta yéAn TNG OXOANG pag . .
ES5. XPNOIMOTTOI0UV avoIXToug Xpnaiuotoiw avoxroug

EKTTAIOEUTIKOUG TTOpoug VR/AR.

eKTTaIBEUTIKOUG TTOpoug VR/AR.

Maidaywyikni: EQapuoyn oTnv aibouca

di1daokaliag

Ta péAN Tou SIBOKTIKOU
TIPOCWTTIKOU Pag
XPNOIMOTTOIOUV TEXVOAOYIES

XpPNoIPOTToIW TEXVOAOYIEG
VR/AR yia va TTpogapuéow Tn

270 TTAVETTICTAMIO PaG, TA PEAN
AE pag divouv dIaQopETIKEG

F1. : . i dpaoTNPIOTNTEG PE TEXVOAOYIEG
VR/AR yIa Vo TIpocappéoouy T 6|690K0()\|0( HOU OTIG aTOHIKEG VR/AR TI0U TQIPIGOUV OTIC
0100a0KaAia TOUG OTIG OTOUIKEG AVAYKEG TWV PaBNTWV. .

. ; QVAYKEG MAG.
QVAYKEG TWV HaBNTWV.
Ta péAn Tou dIGAKTIKOU S
. , . 2T0 TTQVETTICTAMIO PaAG,
TIPOCWTTIKOU Jag XpnoIPoTToIw TEXVOAOYiEG . . .
. . . OUMPETEXW TTEPITOOTEPO OTAV

F2. XPNOIUOTTOIOUV TEXVOAOYiEG VR/AR TTOU gvioXUOUV TN . ;

4 . . XPNOIUOTTOIOUNE TEXVOAOYIEG
VR/AR TTOU €vioXUOUV TN ONMIOUPYIKOTNTA TWV HABNTWV. VR/AR
ONUIoUPYIKOTNTA TWV JOaBNTWV. )
Ta peAn ms OXOAG Has opicouv OpiCw pabnaolakég 270 TTOVETTIOTAMIO HAG,
pabnoiakég dpaocTnPIGTNTEG PE . . .

F3. . OpaoTtnpioTnTeg e VR/AR 110U XPNOILOTTOIOUUE TEXVOAOYia
VR/AR 170U TTpOCGEAKUOUV TOUG AKD onTé VRI/AR SIKT .
LN TEC, TTPOCTEAKUOUV TOUG POBNTEG. yla opadikn epyaaia.

. . 2710 TTAVETTICTAMIO PAG, TA PEAN
Tarpen me (:fonng HaG XpPNOIPOTToIW TEXVOAOYIEG AETT pag divouv dIaQOPETIKEG
XpnolydoTrololv TexvoAoyieg ) . ]

F4. ., VR/AR yia va SIEUKOAUVW TN dpaOCTNPIOTNTEG UE TEXVOAOYiEG

VR/AR yia va dieukoAUvouv Tn . . .
3 , OuVvEQPYAOia TWV JadnTwv. VR/AR TT0U TOIPIGJOUV OTIG
OUVEPYOCTIa TWV QOITNTWV. .
QVAYKEG MAG.
Toue gomég o yoron | Evepvorod roug paenréc om | oI IEECARCRE o

F5. . xpnon Texvoloyiwv VR/AR yia . .
Texvohoyiwv VR/AR yia BIGBELOTIKG £0VT XPNOIUOTTOIOUNE TEXVOAOYiEG
d1aBepaTikd £pya. H pya. VR/AR.

MpakTikég agioAoynong
Ta yéAn Tou SIOAKTIKOU
TIPOCWTTIKOU Pag XpNOIUOTTOIW TEXVOAOYIEG

G1. | xpnoiygotroioUv TeXVOAoyieg VR/AR yia va agioAoyAow Tig
VR/AR yia va agloAoyfcouv TIg 0e€10TNTEG TWV PaBNTWV.

Be€10TNTEG TWV PHaBNTWV.
Ta péAn Tou dISaAKTIKOU . .
. XpnOoIYOTTOIW TEXVOAOYiEG
TTPOGuTTIKOU Lag VR/AR yia va Trapéxw €ykaipn
G2. | xpnoiyotroioUv TeXVOAoyieg

VRI/AR yia va Trapéxouv éykaipa
oXOAIa OTOUG POITNTEG.
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Ta péEAN Tou SIBOKTIKOU
TIPOCWTTIKOU Pag
XPNOIMOTTOIoUV TEXVOAOYIES

XpPNoIPOTToIW TEXVOAOYIEG
VR/AR yia va emTpEPw 0TOUG

G3. VR/AR yia va emTpéWouv Toug | JabnTtég va avaloyioTolv Tn
HaBnTéG va avaloyioTouv TN OIKA Toug padnon.
OIKN TOUG Padnaon.
Ta péEAN Tou SIBOKTIKOU
TIPOCWTTIKOU pag XpnOoIYOTTOIW TEXVOAOYIEG
XPNOIMOTTOIOUV TEXVOAOYIES VR/AR yia va divw Tn

G4. | VR/AR yia va emTpéWouv oToug | duvaTtdTnTa OTOUG HabnTég va

paBnTEG va TTapéxouv axOAIa
OXETIKA PE TNV epyacia AAAwvV
POITNTWV.

TTapéxouv oxOAia yia TV
epyacia GAwv padnTwv.

YHOIAKEZ AEZIOTHTEZ MAGHTQN

2710 TTAVETTIOTAMIO pag, ol
@oITNTEG Yabaivouv TTWG va

2TO TTAVETTIOTAMIO pag, ol
@OITNTEG YaBaivouv TTWG va

370 TTOVETTIOTAMIO Pag, Jabaivw
TTWG VO CUPTTEPIPEPOUAI PE

HL. CUUTTEPIPEPOVTAI UE AOPAAEIQ OUUTTEPIPEPOVTAI IE ATPAAEIT ag@dAgia kal uTTeEuBuvoeTNTA GTO
Kal utreuBuvoTnTa 010 81adiKTUO. | Kal UTTEUBuvOTNTA OTO BIAdIKTUO. | BIAdIKTUO.
2TO TTAVETTICTAMIO Pag, Ol 2TO TTAVETTICTAMIO Pag, Ol A .
. ; ] ; 270 TTOVETTIOTANIO Pag pabaivw
H2 @oITNTEG Jabaivouv va @oITNTEG Yabaivouv va VO SNUIOUOVED (K6
dnuIoupyolv YnPiako dnuioupyolv wneiakd MHIOUPYW Yne
: : TTEPIEXOMEVO.
TTEPIEXOUEVO. TTEPIEXOUEVO.
2710 TTAVETTIOTAMIO pag, ol 2TO TTAVETTIOTAMIO pag, Ol 270 TTOVETTIOTANIO pag pabaivw
H3 @oITNTEG Habaivouv va @oITNTEG pabaivouv va Va ETTIKOIVWVW
' ETTIKOIVWVOUV XPNOIUOTIOIWVTAG | ETTIKOIVWVOUV XPNOCIKJOTIOIWVTAS | XPNOIUOTIOIWVTAG WNPIOKES
WNQIOKEG TEXVOAOYIEG. WNQIOKEG TEXVOAOYIEG. TEXVOAOYiEG.
Alao@alioupe 611 o1 padnTEG Alac@alioupe 611 o1 padnTEG 210 TTQVETTICTAMIO Pag
H4. avatmTuooouV TIG WNQPIOKES TOUG | avaTTTUGO0UV TIG WNPIAKEG TOUG | XPNOIYOTTOIW TRV TEXVOAOYia o€
0e€10TNTEG 0€ OAa Ta poBAuaTa. | de€I0TNTEG O OAa Ta pabrjyata. | Sidgopa padruaTa.
2710 TTAVETIOTAMIO pag, ol 2TO TTAVETTIOTAMIO pag, Ol s J .
. : 4 . : i’ TO TTAVETTIOTAMIO hAG, pabaivw
QOITNTEG YaBaivouv TTWG va @OITNTEG YaBaivouv TTWG va . A X
H5 ETIAGOUY TE . I AG . Y TTWG va AUVW TEXVIKA
. XVIKG TTPORAROTO €TMAUOUV TEXVIKG TTPORARpaTa

ATV XPNOIYOTTOIOUV YNQIAKEG
TEXVOAOYiEG.

ATV XPNOIYOTTOIOUV WNQIAKEG
TEXVOAOYiEG.

TTPoBAAMATa dTAV XPNOIUOTTOIW
WNOIAKEG TEXVOAOYIEG.
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