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Evyaprotisg

®a NOeha va evyapiotiom tov Ap. Kovotavtivo Tlattiyn mov pe eméleée yU' avt ™
OUAOUOTIKNY gpyacio Kot Yo TV enifAeyn tov ko’ 6An T ddpkela Tov £tove. Oa 1-
Bela emiong va guyoaplotno® Tov Ap. ABm AVTOViddn Yo TV TOADTIUN TOV GLVEIGPO-
pa Kot kaBodnynon, ywpig v omoia avty N epyacia dev Ba Mrav dvvatd va yivel. O
Ap. ABwg Avtwviadng elxe mpoteivel v avantoén evog XoPapot Tloyvidiov to omoio
Ba eivan Baciopévo o Eva cvotnuo ThAsiatpikng. To cvoTra avTd avarTOYONKE VIO
mv enifreyn tov Ap. EvBoBoviov Kvpidkov, tov omoio Ba Beha emiong va gvyopt-
omo®. AkoAovBmg, Ba NBela va guyapiomom v Ap. 16An Nikoraidov, n omoia pe
ocuveloQopd ¢ Peitiooe v ekmoudevtikn atio Tov dAov €pyov kol Ponbnoe v
mpo®Onon tov. Térog, Ba NBera va evyapioticw v Ap. EAévn Adoin kot tov Ap Ia-
vayuwtn Mmapion, ot omoiot pag Bondnoav wiaitepa pe v ophBOTTA TOL 10TPLKOD

KOULUOTION TOL £PYOV KOL TNV AVATTLUEN TOV SEIYUOTIKMOV GEVAPI®V.



Hepiinyn

H sumhopotikn) epyacio avt avaivel v évvola tov Zofoapadv [Toyvididv kot eneén-
vel TOG To O vioa avTd propohv va ¥pNoILoTonBobv Yo Somatdaymyikohs GKOTovg
o€ 01POPOVE TOUEIC Kol GUYKEKPIUEVA OGOV 0pOopd ToV 1TPkd Topén. Akolovbel n
availvon Tov anotthoemv tov ZoBapov Iayvidiod Virtual Telemedicine kon eneényei-
Tot g ovtod gtvor XoPapod [ayviol. Apydtepa avaeépetol g Pmopel va yivel n xpn-

o1 TOL oY VIS0V amd Evav amhd XPNoT.

Axolovbel o Aemtopepng avalvon g yAdooog ocevapiov Scribulance, n onoio pmo-
pet va ypnotpomombel yia tn cvyypagn véwv cevapiov. Opiletar TANP®S N YPOUUOTIKY|
™G kot 1 uEBodog pe v omoio Eva GEVAPLO HETAPEPETAL OO ELAVAYVMOCTO KMIKO GE
EKTEAEGILO GEVAPLO OV gpeaviletar otnv 000vn cav to TpéYEL 0 xprotng. Ileptypapo-
vTol OMAaon OAa T EVOLIUESH GTASIN TOV AKOAOLOOVVTAL Y10 TN LETATPOT TOV KMOOLKOL
o€ KoBopEG EVIOAEG TOV EKTEAOVVTIOL GE TPAYHOTIKO ¥pOVO, KaODS KoL 01 KPLQEG TPOG
TOV YPNOT EVEPYELEG TOV TPEYOLY GTO TAPUCKNVIO MGTE VO KATAGTNGOVY TNV EKTEAECT
oV cevapiov dvvaty. H avdivon avtr| tedeidvel ENYOVTOS TOG 1 YAOCSH QVTH, To-
poAo mov ypagtnke ywo to Virtual Telemedicine, umopei va mpocappoctel aviloya,
YOPIic va yivel odhayn 6° auThv, 6€ 0TO00NToTE £pY0 TTOL O PTOPOVGE VO TN YPT|CLLO-

TOW|GEL.

Téhog, yivetar por AELOAGYNON TOL TTOLVISOL ALTOV GTNV omoia cuumePAapPdveTan
Kol TO EpOTNUOTOAGYI0 OV oTtdAOnKe o€ mepimov 20 yiatpovg mov Ppickovion o€ did-
oopa. uépn g EALGdac. Katairyovue ota cvunepdopata mov ¢Odoape |’ oot v
epyacia, ETEENYOVTOG TMOG IKAVOTOCULE TIG ATATHOEL TNG AVAALGNG TOV GUGTNLOTOG
LLOG KOl TEAELOVOVUE LE U0 TPOEMGKOTNGOT GTOVG EMOUEVOVG GTOYOVS KOl T LEAAOVTL-

K1 epyacio mov axolovdel.
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Kepararwo 1

Ewsayoyn

1.1 T'evikd 1
1.2 216y0¢ ko [Tapaxivnon 2
1.3 Zovtoun [eprypaoen 2
1.1 I'evika

Ta cvotuata TAgiatpikng lvar amapoitnTa 6 TEPMTOGELS OOV O YTpOg PpiokeTan
o€ amOGTOoT Omd ToV asbevn, d10TL Yoo TOAAOVS AOYoVg Evag aoBevig umopel va xpeLd-
Cetar Gueomn @povtida ywpig va eival EQIKTO va Yivel 11 LETAPOPA TOV GE VOCOKOWUEO.
Tétowo cvotpa glvar kot avTd oL avartHynke vd v enifreyn tov Ap EvBvfoviov
Kvptdkov kat dGArovg [1], To omoio pmopei va ypnoyonomdei yio. v mepifaiym vog

actev| kabhg BpiokeTon 6TO dPOUO TPOS TO VOGOKOUETD.

Ta ZoBapd [Moryvidw eivor po €101kn Katnyopia moyvidldv, 1 onoio ocyoAEiTal e TN
onuovpyio oy violdV To ool £(0VV EKTALOELTIKN 1 evnuepmTikn afia. Tétolo ma-
xvior eivon ko to Virtual Telemedicine, o omoio 6toyevEL £101KA TV EKTAIdEVOT TOV
0TPOV TOV E0IKEVOVTOL GE Kapdlayyelokés mabnoelg ko BEAovy va aoyoAnBovv pe v

TNAETOTPIKT).

To mayvidr avtd €xel NOM dpootevtel 6 dVO cLVESPLAL AlOAdYNONG AT OUOTILOVG
(peer review conference), [2] xau [3], ka1 éxel mpookAnOei va copmepiinedei wg dnpo-
oievon oto Journal of Medical Internet Research. Ot 600 dnpoctedoelg aTég cvumept-

Aappavovron kot g mapaptipoto B ko I



1.2 Z16y0g ko opaxivyon

Apykdg pog otdyoc NTav 1 avamtuén evog coPapov Tayvidloh TO 0TOi0 TPOGOUOIMVEL
TN YPNOM EVOG GLYKEKPIUEVOL GLOTNUOTOG TNAETOTPIKNG. To cvoTua ovTd givorl Ko-
TdAAA0 Yo T BerTioon g emkovaviog peta&h Tov vosokoov, o omoiog Ppioketal
padi pe tov acbevi kaBoddv yio T0 VOGOKOEID, Kot TOV 1Tpov, 0 otoiog Ppioketal 6To
voookoueio [4]. O yatpdg pumopei va PAénel péow Pivieo tov acbevi kot va Aoufavet
O1apopec TANPOPOPIES Yia TOV acBEVI] OTMOC T KOPSLOYPAPTLOTO TOV 1) TNV TECT TOV.
Tavtdypova umopei vo divel 0d1yiec 6TOV VOGOKONO Kot Vo AapPBAveL GxOAMa om’ ovTOV.
H avaykaidtnto 1610100 GUOTAUATOG €ivar dedOpEVT, S10TL I amdotacy evog achevi
and T0 voookoueio umopet va givar peydAn [1] kot €6t 0 ¥pdvog HETAPOPAG TOV TPOG

10 vocokopeio pmopel va amofet porpaiog av dev ToyEL TG SOGTNG TEPIBaAyNG.

To mayvidl Tpémel eMions Vo OVTOTOKPIVETAL TAPWE OTIC EKTOIOEVTIKES OVAYKES TTOL
Béoape mo mave. Meydin avaykn ivar n wrpkn opBOTTA TOV TOUYVIOLOV, AOY® TOL
OTL AVTOTOKPIVETOL GE TPAYLATIKOVS Y1OTPOLG Kot 68 GoPapés Kataotdoels. Onotndn-
nmote AovOacpévn TAnpogopio wpdkeltol vo oTotyicel, ooy umopel vo. 0dNyncel Tov
Ytpd 610 va mapel AavBoacsuEvn amrdeacn 1 omoio Vo £XEL APVNTIKES EMTTMOGELS GTNV

vyeio Tov acbevn.

Téhog, onuavtikd givor to moryviolr va pmopetl va emektobel kol vo dexbel cuvelspopd
amd emoyyEALOTIEG Y1OTPOVG O1 OTTO{0l UITOPOVV Vo TPOGHEGOVY Skl TOVG GEVAPLO TTOV
Bo kaAvTToVY VEa TEpLoTATIKE. AVTOG 0 6TOYOG amantel va lvan €0KOAOG Ko KOTOVOT-

16 and dropa Yopig mpoympnuévn yvaon otov topéa g [TAnpogopikmg.

1.3 Zovropun Ieprypagr)

Avi 1 SImAOUATIKY epyacia apyikd TePypAeel TNV avaykn yuo dnpovpyio Tov cofa-
po¥ maryvidov Virtual Telemedicine, to omoio eivan Paciopévo 6to GuGTHH TNAETOTPL-
KNG mov avaeépape [1]. EEnyel to g 1 xpnomn Tov UTopel Vo GUVEICQEPEL GTNV EKTTOL-
OELOT TOL UTPIKOV TPOGMTIKOV OV EWOIKEVETAL GE KAPOLOUYYEINKES TAONOELS, KaODG

Kot T0 TG propel vo enektabel amd d1dpopovg YTtpovg mov BEAOVY Vo GUVELGPEPOLY,



Bonbmvtag ™ petapopd yvoong. Avtd yivetar HE CLYYPOON GEVOPIOV GTN YADOOW

Scribulance, n omoio avamtoyONKE E101KA Y10l TIC OVAYKES TOV ALY VIS100.

[Teprypagpovtotl eniong AemTopéPELEG VAOTOINGNC TOL Ot VISo0 avToD Kot T pebodo-
Aoyia Tov akoAovONONke, divovtag Wiaitepn ERPacN 6T0 TOG OKPPADS EKTEAOVVTOL TOL
OEVAPLOL GTO TOPACKNVIO. Afvovtal AETTOUEPELES Yo TO TOG YAdooo cevapiov Scribu-
lance givon emektdoun Ko Exel TV KOVOTITA VO, XPNOILOTOMOEL Ko Yoo GAAEC EQap-
HOYEG. AvagépovTal ETioNG Kot SVGKOAIEG TOV AVTILETMOTIGON KAV 5T ONpiovpyia pog
BBAoONKNg oL TTEPLEYXEL KOPIIOYPAPNHATO, TO. OTOL0L UTOPOVV VO PN CILoTot0ovv
Ao TOVG GEVOPLOYPAPOVS Y10, TAL GEVAPLO TOVGS, KOl TMG TO. TPOPANATA oVTH ETAVO-

KOV,



Kepalaro 2

Ewsayoyn oto Xopfapa Movyvidw

2.1 Ewcaywyn ota Bvteomayvidwa 4
2.2 H évvoia tov ZoPapov [oayvidiov 7
2.3 Ta ZoPapd [Moryviora oty latpikn 9

2.1 Eweaymyn ota Bivteomayviown

"Eva mouyviol elvat éva 6ot pa 6to onoio:
1) Taiytec tpocmafolv va Eemepdoovy Eva Texvyntd umdo10
2) Opileton amd éva 6HVOrO ammd KovOveg

3) Katainyet o€ évo HETPIGIUO AMOTELEG AL

O mo mave opiopdc [5] sivar apketdc 6to va Kabopicel Ti akpB®dg amotehel v mot-
xvidt. 'Eva cvotnua dev elvon moryviol v tov Aginetl éva cLGTATIKO QO TO TO TAVO.

AxorovBel pa €16 BdBog avaivon yia kdbe £va amd ta Tpio avtd cToryeio:

1) "Eva teqvnto epmodro
To Eenépaopa Tov TEXYNTOL EUmodiov AdyeTaon Kol 6TOXOGC TOL Tayvioov. Etvan
TEYVNTO O10TL 0 kNG B pmopovoe, av NBeke, va TO AyVONGEL — TOL GTNV

TPOKEWEVT TEPITTMON TO Ty VIOl OLOKOTTETAL.

To eundd10 avtd Bo propovoe va eivar Kot pia Stopdyn HETOED TOV TOUKTOV O-
Tav o1 aikTeg glvan meptocoTEPOl and Evag. Mia dtapdyn vrdpyel 6tav ot 6To-
YOl TOV TOKTAOV OVTIKPOVOVTOL, ETOUEVOG O TOIKTEG TPOSTafoVV Vo EKTANPO-
GOLV TO GTOYO TOVG EVA TOPAAANAL TPOoTafohV v ATOTPEYOLV TOVG AAAOLG

TOIKTEG — AVTUTOAOVG OTO TNV OAOKANPMGT] TOL O1KOV TOLG GTOYOV.

4



2)

3)

Mo dwopdym, 1 ovykpovon, Ba pmopovoe va gival évag 6TOX0c 0 0moiog eivat
KOG HeTalh TV TUKT®V 0AAG 0ev umopovv vo. popactovv. [Ma mapddetyua,
o€ pol kKovpoa 6Aot ot maikteg BELovV va Tepuaticovy TpmTol. Agv givor ava-

YKo OH®G VO VITAPYEL KATO0 «UNA0 TNG £PLO0G» EPOGOV Ol GTOYOL TOV TOIKTMV

"Eva 60voA0 01T0 KOVOVES

Ot kavoveg xkabopilovv g axpiPac mailetor Eva moryviol. Ot kovoveg givor
oNUAVTIKOL S10TL T EUIOdIaL eivart TexvNTd. Xmpig Kovoveg dev VIaPYEL KATOLN
dvvaun 1 omoia umopel va TEPLOPICEL TOVG TAIKTEG [LE TO EUTOIIO TOV TOVG ETL-
Barretor. T moapdaderypo, o 6tdX0G 6T0 GKAKL €lvan Yo kKGBe maikTn va KoTo-
KTNoetl Tov factid Tov avtimdAiov. Eumdoto givar o dAhog maiktng kot n 6Tpotid
Tov amd movie. 'H ddvaun mov mepropilet éva maiktng amd to vo TEVIDOEL TO
¥EPL TOL KOt vo, apmdEel Tov PacIAd TOL OVTITAAOL Kot £TGL VO, TEAEIOGEL TO

Ty Viol o€ deLTEPOLETTAL, EIVAL O KAVOVEG.

Ot kavoveg cuvNB®G VITAPYOVY Kol Yo VO, KPOTOVV KATO0 100ppoTiot GTO TTot-
yvidl. Me tov 6po 160ppomnpévo Touyvidt Evvoovpe €va matyvidl 6To omoio Ko-

VEVOIG TOUKTNG 0EV £XEL KATO0 AOIKO TAEOVEKTNLLOL.

"Eva petpnoipo anotéiecpa

"Eva oy vidt dev givar oAokAnpopévo eav dev vtdpyetl kdmoto €idog Paduoroyi-
ag. To amotéleopa gvog maryvidod eivar avtd mov divel To kivnTpo GTOLG Tai-
KTEC va KOTABAAOVV o TPOGTADEL GTNV EKTANP®GN TOL GTOXOL TOLG. ZTNV
L0 YEVIKN LOPOT TO amoTéAEGHA TASIVOEL TOVG TOTKTEG A0 TOV KOADTEPO GTOV

YEPOTEPO.

Kémoeg popég sivar apketd va Eeywpioovpe petald viknty kot nTtmuévov, o-
TG 6To TAPAL 1 T vavpayio. AAAEG POPES, OTMG GTO GKAKL KOt TO TOdOGPALPO,
VILAPYEL KOl TO EVOEYOUEVO TNG 100MOANG. AAAa Tayvidw pmopodv va €xovv

TOALOVG VIKNTEG KOl TOAAOVG YOUEVOLG,.



e Kamota mayviole OTwe to EAimep dev VIAPYEL M €vvola Tov viknt. OAot ot
naikteg mailovv péypt va ydoovv. 'Etot, 0 6tdyog tou kdbe maiktn eivor va Tapet
000 t0 dLvaTd Mo YNAN Pabuoroyia. Ot maikteg TOTE TAEIVOLOVVTOL OVAAOYOL LE

™ Babporoyia Tovg, ympig vo vIAPYEL OUW®G 1) OIEKPIGT TOV VIKNTY.

To mai&po evog mayvidov £xel cuvnBmg MG 6TdHYO Eva N TEPLOTOTEPO OO TO, AKOAOV-
Ba:

e Tnvyvyoymyia

o Tnv exnaidevon

e Tnv KOAAEPYELD KOWVMVIKOV GYECEDV

e Trnv amoktnon kamolov Bpapeiov 1 emdOA0L

e Tnv kavomoinon Tov avTay®VIGTIKOD TVEDUATOS Kot THG TPOPOANG IKAVOTHTOV,

ta omoia gfvan Epeuta otov dvBpwmo

"Eva Hiextpoviko oyvidr elvan €va maryvidt to onoio maileton pe t Ponbeia pog nie-
KTPOVIKNG GUOKELNG 1 0ol AE1TOVPYEL KOl G SOMPOCHOMIKA LETOED TOL TOKTY KOt
tov mayvidwoL. [Hapadetypota Hiektpovikov Toyvididv etvar to oAmepdxt, ta moyvi-

dto. oG ota kalivo Kot TapOUotes unyavég oe dAlo KEvTpa avayvuyng [6].

Ta Bwvteomouyvida eivonr Hiektpovikd [Moryvidwo oto omoia ot maikteg Aappdvovv a-
vtamokpion and po 006vn. Eivon pia mo €0tk katnyopio tov Hiektpovikav [Moryvi-
OOV Kot ot 0v0 €vvoleg dev elval TaVTOGNUES, TOPOAO TOL TOAAEG Popég AavBaouéva

Bewpovvrorl Tmg sivat.

2V mopadoctokn Tovg Lopen|, o Bivteomayvidia mailovion pe kdmolov gidovg yept-
GTNP1o, TO 0Moi0 OTEAVEL EVTIOAEG oTo Ttayvidl. Ot maiktec cuvnBmg eAéyyouv TV kivn-
oM €vOG 10MA0L TOVG TTOL PBpiokeTon HEGH GTOV KOGHO TOV TTaYVIO0L Kol EKTEAOVV E€1-
Owég evépyeleg pe T xpnom Koovpmmv. O €reyyog evog moyvidov umopet va mpdrteton
HEG® €VOG 1 TEPLGGOTEPMV amO Tl akOAOLOQL:

e Moylog Kivnong 1 Kovpumid Kotevbuvong

e  E1d1kd Kovpumd evepyeumv

e [IAnktporoylo

e [lovrikt



e  0006vec emapnc

e YVOKEVEC avayvmdplong Kivnong

e  Mikpopwva

o  Tnleyepompa

e Emutayvvoopetpa

¢  E101kd KOTAOKEVAGUEVEG UNYAVIKEG CLOKEVEG OTIMG TIULOVIN

e AlAot tpdmot

Yrdpyovv morrég katnyopieg kot katnyoptromooelg Bivteomayvididv. M kotnyopt-
omoinon, N omoia umopel vo cvumeptdafet 6Aa ta Prvreomaryviola, 0o pmopovoe va gi-
voum e&ne:

e Apdong

o [leputéterog

o  Xtpamnykng / Awyeipiong [Topwv

e Porov

o  XrnalokePoAldg

e Ilpocopoimwong

e  Ab\npdrov

e Exmodevtikd / Lofapa [Hayyviowe

A&iler va onuewmbel mmg omoadnTote Katnyoplomoinon Bvteomoyvididv, 6mwg Ko 1
o mavo, givor vrokeevikn. Télog, £éva Bivteomaryviol evoéyetan vor ovikel og me-

pPLocoTEPES OO pia KT yopies.

2.2 H'Evvow tov Xofapov Iayvidoiov

‘Eva ZoBoapd Toyvior eivor pia €181kn Katnyopio moryvidlidv 1 onoio acyoAsital pe mot-
yvidla TOov £YoVV MG GTOXO TNV EKTAIOELON Kot Oyl TN Wouyoywyio, xopic Opmg va v
amokAgiovpe. Opilovrar wg "moyvidla pe EKTOOELTIKO GKOTO... TOL EUTAEKOLV TO YP1)-
oTN... £oVV TodaywyKo vORabdpo 6mov N pabnon pmopel va etvan dueon M Eupeon”

[7].



Ta onuepvd ynolakd moryviol eivor YopaKTnploTiKa e PeYEAn didpketo, OVGKOAL
Kot ToAVTAOKA. [0 vau «viknoovvy pe emtuyio £vo oy vidl Kot OAOKANPDOGOVV TOV [Lo-
KPOTPHOEGO GTOYO TOL TOLYVIO0V, 01 TOUKTEG GLVNOME TPEMEL VO avarTHEOVY Lol TTOt-
KMo VEOV oTpatnyikdv Kot 0elot)tmv. Avto €xel 00NYNoEL LEPIKOVS OKOOTILATKOVG

OTNV AVOYVOPLoT TOV BvTeomatyvidiov g «optofetnuévo tpdypappa ekpadnonoy. [8]

Ot g@appoyég Tov cofapdv moryvidldv ivor ToAAEG Kot aoyoA0VVTAL LE SLAUPOPOVS TO-
ueic, 6mmg ™ oyolkn moudeio [9], v wTpiky kot ToOvV vysovopkd touéa [3], Tov

otpatd [10][11], tig emyepnoeic [12], T dwaeruon [13].

Ta ZoBoapd Horyvidw dev eivan mpodceatn Wéa. To tpdto coPapd maryviol Bewpeitor to
Army Battlezone to 1980, pua 1d1kn £ékdoon Tov Battlezone (Zynpa 2.1) mov wpoopilo-

VIOV Y10 TOV apEPIKaviKo otpatd [14].

Yyfpa 2.1: To mayvide Battlezone [15]

‘Eva and ta o yvooTtd Kol sUmopikd emttvyny coPoapd moryvidwa givar to Microsoft
Simulator [16], to omoio givat i 0o TIG TO HAKPOYPOVEG GEPEC TALYVIOIDV, LLE GVVO-
Ao 12 tithovg amd 10 1982 péypt 10 2006. £’ avtd T0 T vidL 0 ¥poTS AapPdavetl Tov
POLO £VOC TAOTOL (ZyMua 2.2) Kot £XEL MG ATOGTOAN TOV TNV EMTVYNG OMOYEIWOT, TTH-
omn Kot Tpocyeimon evog aepomhdvov. Yrootnpilel d1dpopa HOVTEAL OEPOTAAVOV Kot

1 SVVATOTNTO TPOSHNKNG EMTAEOV LOVTEAL ald TPITOVG.
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Tympe 2.2 To mhotiipro evég agpomravov péca oto mavyvidr Microsoft Flight Simulator X [17]

To moyvidt avtd ¥pNooTotEitol yio TNy ekmaidgvon pabntevdpevov madtov [18] oi-
A Ko amd EUTELPOVES TAOTOVE TTOL EMBVUOVY VO AVOVEDGOLV 1 VO AVENCOVV TIG YVO-
oelg Toug. Xopemva pe tov Stefano Oss[19], uropei axdpo va ypnotponombel kot yio

AL OV GKOTOVG, OTTMG TN LEAETN TNG PLGIKNG IMTAUEVOV AVTIKELLEVOV.

2.3 Ta XoPapa Maryviowe oty latpikn

H a&ionoinon tov cofapdv moaryvidudv yio TNV 10Tpikn eknaidevon elvar po. cuvexms
avantvooopevn meployn. oryvidin mov otoyevovv tovg emayyelpnatieg vyeiag, Ommg
YL TOPASELY O YIOTPOL KOl VOGNAEVTEG, TElVOUV va glval 6Tn BAGT TOVG TPOGOUOUMTEG
Kot gpnotpomotodvrol yio v eknaidevon [7]. To [20] avagépetor oto Toapddsrypa g
YEPOLPYIKNG EKTOLOEVONG MG LU0 EPAPLOYT TMOV TPOGOUOIDCEDY GTOV 1TPIKO TOUEN
YL TNV LTOCTNPIEN TG KATAPTIONG Kol TG Ldbnong. Mo dAAN epoppoyn TV Tpoco-
HOIDGE®MV GTNV WTPIKT EKTOIOEVOT OVOPEPETAL GTY) YPNOT TOV avatar Yo, GKOTOVG €K-
ToidEVONG, LE GTOYO VO TOPUKIVIGEL TOVG PETEPAVOVG TOL TOPOVGIALOVY GUUTTAOLATOL
oV 0TpeG 670 Vo, {ntricovy Pondela [21]. EmmAdéov, Tponyuéves 1TPIKEG TPOCOUOLD-
GEIS £YOVV YPNOOTOmOEl Yo VoL S1ELKOAVVOVV TNV EVOOGKOTIKT XEWPOVLPYIKY| KO-

devoM Kal ¢ €K TOVTOV BeATimoov Kot TV ao@dlela Tov aobevav [22].

2OyYPOVEG TAGELS GTNV £PELVA KO OVATTLEN TV GORUPOV TOLYVIOIDV Y10, TV VYELOVO-

UIKY| TEPIBOAYN EMKEVIPOVETAL GTNV EMAYYEALOTIKT KATAPTION, TN PEATimON NG 0to-
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TEAEGLOTIKOTNTOG TOV BEPUTELOV Y10 TOVG acBeveic, KaBDS Kot TNV TpodOnon Kot gv-
atenromoinon tov oxetik®v Oepdtmv vyeiog oe Eva evpvtepo kKoo [23]. To mepPdaa-
AOV TETOL®V TTOLYVIOIDV TOPEYEL EVO OCPAAES KO EAEYYOUEVO TTEPIPAALOV HEGO GTO O-
moio ot moikteg umopovv va eumiakodv pobaivovtog, eite mpokettan yio eEgpevvnon vé-
OV KAMVIKOV TEYVIKAOV, TOL VTOPAALOVTOL 68 pacTNPLOTNTEG AMOKATAGTOONG, 1| VO &-

ktifevtan o€ Bépata vyeiag.

‘Eva mopdderypo amd pio epoappoyn cofapod matyvidolod Tov YpnCLUoTotEl Eva EIKOVL-
KNG TPAYHOTIKOTNTOS YDPO eKUEONOMG, TO 0moio avamtiyOnke Yo TNV EKTOIdEVOT TOV
emayyeMLOTIOV vYyelog o KAMvikég de&lotnteg, eivor to Pulse!! — The Virtual Clinical
Learning Lab (Zynuo 2.3). e owtd 10 monyvidl ta ypaeikd ovadnuiovpyodv éve {ovta-
V0, 0100paoTIKO, EIKOVIKO TEPPAALOV EKTOIOELONG GTO OMOI0 TOMTIKOL KOl GTPOTUDTL-
Kot emayyelpatiec vyeiog e£0okovV KAMVIKEG deEIOTNTEG, DOTE VO UTOPEGOLY VO OVTO-
TOKPLOOVV KAAVTEPO GTOVG TPOVUATICUOVS KOTA TN OAPKELN KOATAGTPOPIKMOV GUUPA-
VIV, OTmG £V d1dpKeln TOAEUKNG dtapdyng N 1 Protpopokpatioc. To moryvidt £xel oye-
dwootel Yo va vrootnpiget o GEPA aVayKOV OV OOLTOVVTOL Yol TV KATAPTIOoN TOV

VOOTAELTOV Ko emaryyelpatidv vyeiag [20].

Blood Tests

Radiology

Crash Cart

=)

Zympe 2.3: 'Evag a60gviig déyxeTan mepiBaiyn amoé tov ypioty [24]

‘Eva apketd evolagépov matyviot eivor 1o R.O.G.E.R [25], to omoio gival To TpdTo 10-

TPIKO cofapo mayviol mov ypnotponotel To Kinect tng Microsoft yio tov yeipioud tov.

10



To moyvidl ovtd aPlep®VETAL 6TOVG AcBeVEIS TOV TAGYOLY OO  ATOSOPYAVOGCT Kot
EMhenym ovykévipmong, Omwg acbeveig mov maoyovv and AAtoydiuep 1| acbevelg mov
€Yovv ePAGEL OO €YKEPUAIKO €MEIGOO10. To cevdplo avtod Tov TOLYVIOD AapPavel
uépoc peta&d Tplov dwuatiov (vrvodmpdtio (Zyqua 2.4), urdvio kot Kopapivt (Zyfuo
2.5)), 0 omoia mePEYOLY dtapopa avtikeipeva. 'Evag acbevig, 0 omoiog mpémet va goyet
oo TO OTITL TOV Y10 SLAPOPOVS TPOOPIGLOVG, £iTe eivarl oe Taidt eite o€ TOA, TPEMEL
va QTIAEEL TIG amookeLEC Tov Oa ypelaotel. O ypnotnc-Oepamevtig T0TE TOPATNPEL TOV
acBevi) Kot mola avTikeipeva GLAAEYEL Yia TO Ta&iol Tov. ATd €d® pmopel va dOgl KaTd
1660 0 aoBevig eivol amodlopyavmpéEVOS Kot o0 SVGKOAEVETAL VO, OTOPOAGIGEL AOYIKAL,

£101 dote 1 Bepomeio TOL VO UTOPEGEL VO ECTIOGTEL GTOL COGTE GNUETX.

Tyipa 2.4 To vavedopdrio[25] Zyqpna 2.5 To K(_Il,l(lpi\’l [25]

“Eva dAAo mapaderypa wotpikov cofapot moryvioov givor to The Blood Typing Game.
Av16 10 Ty vidol yopnyndnke amd 1o Topvpa Noumed ko eivon Bacicpévo oto BpaPeio
Noumel mov d60nKe yio TNV avakdivyn tov avlporiveov opddwv aipatog [26]. To mot-
yvidl givar aoyoleitar pe v tvmomoinon (Exnua 2.7) kot petdyyon (Zyxuo 2.8) aipo-
t0G. H dovield tov ypnot sivar vo ano@acicel e Tt TOTO aipatog avinkel o achevic,
TPOKELUEVOD 01 PeTaYYioES aipatog va eival aoc@areis. 1o téAog a&toloyeiton pe faon
v enidoon tov: Av dev kavel AdBog maipvel 5 otayoveg aipatog (Zynpa 2.6), dtapope-
TIKA Todpverl po otayova Atydtepn yuo ka0e AdBog tov. To manyvidl pumopel va moytel
ooV GEPE OmOGTOA®MY, OOV Ol TOHKTES TPOoTAHOVV VAL GLYKEVTIPMCOLV TNV VYNAOTEP
Babporoyia kot va cuykptBobv pe ot dAhov moktov [27]. To motyvidtl diatifeton dm-
pedv GTOV GOVOECLLO:

http://www.nobelprize.org/educational/medicine/bloodtypinggame/game/index.html
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73[% | o s | @ somo |
M‘ Nlission compleled O | @ e |

Youn nesull: | Did you know?

Rare blood types can cause supply problems for
‘ ‘ ‘ ‘ ‘ H blood banks and hospitals. The frequency of
blood types vary in different populations in

different parts of the world.

¢ If you want new patients go to the main
{ menuand select "Start playing"!

| =» Replay | | = Main menu

Tympo 2.6 BoOpoloyio pe aprota[28]

PATIENTS \ &w SOUND
4\ BLOODTYPE -
| |

| Q MAIN MENU |

¢ Note the patient's blood type by first
clicking on A, B, AB or 0. Then click
: on Rh+ or Rh- as welll

Health-o-meter

PATIENTS | (# SOUND !
| BLOOD TYPE .
A Rh+ o

| 0 mamnmenu |

|\
Required .
sooteos || Sl pmd
| z " F ARh+ ARh-

m AB Rh+ AB Rh

Tynpna 2.8 Metayyion Aipartog [28]
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Kepararo 3

Amortyoeig LueTHoTog

3.1 Zuykpdton Ouddag Zvlhoyng Amotnoemv 13
3.2 Antouthoelg 13

3.1 Xvykpotnon Opdoag Xviroyng ATULTICE®V

Q¢ mpdTo Pripa TOV TPONYNONKE NS LAOTOINGNG TOV T VISIOD NTOV 1 GVYKPOTNON
LL0G OUAd0G ETLOTUOVOV Ol OTTOT0L [LE TNV TOAVTIUN CLUVEIGQOPE TOVG 00N YNOAY GTOV

KaBopIopd TOV ATUITCE®V TOV EXPENE VO, IKOVOTONB0HV atd TO oy viot.

O Ap. ABoc Avtoviadng pali pe tov Ap. EvBvpovro Kupidikov ftav ot teyvoroyucol
oVUPovAol 66OV aPoPE TO KOUUATL TNG TNAEITPIKNG, KOL ] GUVEIGPOPE TOLG NTOV KV-
plmg Yo TN AEITOVPYIKOTNTA TOV YPAPIKOL TEPPAAAOVTOC KOl TN YEVIKY] 1060 TOL TToil-
AVI3100.

H Ap. 16An NikoAaoidov ftav 0 ekmodeuTikog cOUPOLVAOG TG TEPLOYNG TV ZoBapdv
[Moyviowwv. H cvvelspopd g 0dnynoe dueco otn PEATIOoN TG EKTOUOEVTIKNG TAEL-

pAG TOv TOLYVISL0D.

Ot Ap. EAévn AdoAn kou Ap. Tavayidtmg Mropiong ntav ot yiatpoi ot owoiot pog fon)-

Onoav pe v opBOTNTA KOl ETEKTOGT] TOVL OTPIKOV KOWUOTIOV.

3.2 Arotiogig

To mouyvidl mpémet va IKavomolel TIC €ENG YEVIKEG OMOLTOELS:
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[Ipéner va Paciletor oe pnyoavicpd cevapiov, To omoio Vo UTopodv Vo TPOoTE-
Bovv axoun Kol HETA TNV €YKATAoTOON TOL Totyviolov. To kabe cevdplo elval
Eexwprotd kar 1 vapén Tov dev emnpedletl GAla cevapla.

[Ipénel va mapéyxetor unyovicog cLYYPOPNS GEVOPI®MY, O OTOI0G Vo Elvol apKe-
16 amAOC OOTE VO UTOPEL OTOIOGONTOTE VAL YPAWYEL £Va GEVAPLO YMPIg va. €xel

TPOYMPNUEVES YVDOELG TAT|POPOPIKTG.

To oy vidtl Eémpene va wavomotel T1g €€1¢g amot ol 6cov apopd to I'papiko TeptPd-

AoV

To ypaewd mepiPdrilov mpénetl va Paciletor otn d1dtaln Tov Ypapkoh mept-
Bariovtog evog cvotiuoatog thigiotpikng [1] (Eymua 3.1).

O ypnomng mpémel vo pmopel va AapPavel xpoyleg mAnpoopieg yio tov achevn:
TO KOPOOYPAPM L, TN Oeppokpacia, TNV TeoN OHLOTOG KoL TV OVATVOT).

O ypnog Tpénet vo, Uopel va dMGEL EVIOAEG GTO VOGOKOUO Kot Vo AdPet ma-
paTNPNGELS OO AVTOV.

O ypnotg mpémetl va pmopel va dgl Tov 0ohevi HEG® KATO0L GLGTHATOG Pi-
VTEO.

O yprotng pémet va €xel T dvvatotnTa vo PAETEL OAa ta 12 onpata evog Kop-
Ol0YpOENLOTOC.

O ypnog mpémel va umopel va d€L TOV YPOVO IOV EXEL TEPAGEL OO TNV OPYN

TOL GEVAPIOL.

To moyviot Expene va kavomotel T1g €€1G AmMoUTGES OGOV QPOPA TO LOITPIKO KOUUATL:

To maryvidt mpémet va ivor wotpikd cmotd Kot va unv Bucialeton n wTpikn op-
Botnra yio xapn g yoyxoymyiog.

Ta ofpata wov eivan Thovo va eLPovIceToOV TPETEL Vo, EIVOIL OPKETA Y10l VOL KO-
AOyouv éva TOAD VPV PAGHO KAPOLOAOYIK®V TOONCEWV.

O ypnomg Ba Tpémet va pmopel va d€l T0 16TOPIKO Tov acevr).

To mouyvidl énpene va wcovomotel T1g €€Ng amantoelg OGOV aPopd T0  EKTOLOEVTIKO

KoppdTL:

[Tpénetr va vdpyet n dSvvatdtnta Pabporoyiog tng enidoong Tov YpNoTH.
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o  Kdé&Be mpdén tov ypnot mpémel va pmopel vo, 00NyNOEL GE KATO10 OMOTEAEC L,
glte o€ HopET UMVOLOITOG KEWEVOD, €1TE o€ avTidpaon Tov achevn.
e O ekmondevTIKOG 6TOYOC, 0 OKOTOC Kol 01 00NYieg EVOG oevapiov TPETEL VoL Gai-

vovtou Egkdboapa.

Monitor status Lead change commands Alzms indication (type, color, scund)

U JEMERGENGY-112 - Hospral Propaq 24X monton A

Flo ECO Comenwds View comiol  Alarm  Abou
838 @@ @] 1o momvigs v| B S R e oy

—P Heart rate

Numneric data

17 56

Non-Invasive
Blood Pressure

Oxygen Saturation

Respiration

8po2

Temperature

When in pause
mode ECG
keeps aming
m this window

Invasive blood

Pressure

010 TiavesonCONTNIOUS Compawsion NONE Cursor Pocter 16,1 %0001 58wy

Connection details

Tympo 3.1: To ypa@uo weptpdilov Tov Aoyiopikod evog cuotipatog TnAsiaoTpikn [1]
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Kepararo 4

Yyeoraopog kar MeBoodoroyia,

4.1 Awpoipaon Tov KOUUATIOV TOV amoTeA0DV TO Totyvidt
4.2 H yhdooa Zevapiov «Scribulance»

4.3 O Exkteheotc Zevapionv

4.4 TTAnpo@dpMnoN TPOG TOV TOIKTY

4.5 Kapdoypoaprpota

16
17
28
40
48

4.1 Awopoipacn TOV KOPPOTIOV TOV ATOTELOVV TO ALY VIOl

To «Virtual Telemedicine» kataokgvdotnke £oviog v’ OYnN TN SLVVATOHTNTO ETEKTO-

oNG OGOV APOPA TOL GEVAPLL TOV, OGTE Vo Umopel 0 kKabévag vo tpocHitetl Ta O1KA TOV

YOPIC va £yel TNV avaykn vo £XEL TOV TNYOI0 KOJKA TOL Tayvidlov. ' to okomd avtd

10 OM0 £pyo givar ywpiopévo o tpio pLép.

1) MetoyhoTTIoTIG

O Metayrottiotg Aappavetl Eva oevdplo mov givat ypappévo 6tn YAOGGO Ge-

vapiov Scribulance kot ) petatpénel og o evoidueon yldwooa (Assembu-

lance) mov pmopei ToAD gdkola petd va emegepyaotel ypopukd. ‘Etol, o cvy-

ypapéos cevapiov oev ivar amapaitnto va yvopilel v evoldpeon yAocoa, n

omoia efvor ToAH dVGKOAO va Ypagtel amd Kdmolov AvOpmmo oAl eivar €OKOAO

va dwPactel and ToV LTOAOYISTY.

To xoppdtt avtd ypaetnke oe Yhwosa C pe T yp1ion Tov avayvopioty cupuPo-

Lov Flex kot cuvtaxtikod avaivti Bison. Metaylotriotnke 6€ eKTEAEGIHO Op-

xeio yio Windows ypnoipomoidvrag tov MinGNU.
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2) Exteheotiig Levapiov
O ExteAeotng Zevopiov £xel T duvaToOTNTo Vo ETEEEPYOOTEL KOl VO EKTEAEGEL

£va oevapLo TO 01010 givor ypappuévo otny evdtdueon yaowooa Assembulance.

['paotnre oe Yhwoca C# ko pmopet va Aertovpynoet og Piiodnkm yuo .NET

3) Hayyvion
To moyviotl etvan awtd mov PAEmeL 0 TaiktNnG. Agttovpyel wg dompocmmeion TG
emkowmviag tov pe tov Exteleot) Zevapinv, o omoiog d€xetar evIolég amd To

oLy ViotL.

I'paetke og yYAdooo C# ko ypnoiponotei to framework tov XNA yio angiko-

VIOT) TO®V YPOPIKOV LEPDV.

KoaBéva amod ta tpia avtd pépn etvar avtdovopo kot propet va avrikatactodel. Yrdpyet
Oum¢ o cvoyétion petald tov Metaylmttiot) kot tov Extedeot) Zevapiov, 6101t o
MetoaylmtTiot)g Topayetl €icodo yia Tov Exteleot. AALG, dedopévou OTL 1 evoldpeon
YAOOOO TOPAUEVEL OVOAAOI®TT, KOOEVO O’ aVTA ToL OVO KOUUATIO WITOPEL Vo Eavarypo-

otel N va BertiotomonBel aveEdptnro.

Mdaiiota, o Metaylottiotig ko Extedeotnc cevapiov sivar ypappévor pe t€tolo tpomo
MOTE VOl EIVOL ETAVOYPT|CILOTOGLUOL Y10 EPAPOYES Aoyetes e to Virtual Telemedi-
cine. Avto Ba 1o dodue KOAOLTEPO GTI GLVEYELQL.

4.2 H yhdooo Zevapiov «Scribulance»

4.2.1 X16y0¢ ™G YADOOOG

H yAdooa €yl wg o10)0 ™ cvyypaer| oevapiov yio to moryvidtl. [apéyel unyovicpode

OV EMTPETOVY VO YIVETOL AVTO EVKOAN, EVM ATOPEVYEL VO ODCEL TEPIGGOTEPES OLVATO-

™mTeC o’ OGEC YPEBleTal O GEVOPLOYPAPOC.
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‘Eva cevdplo mpoypopoTioTikd Kot o€ YeVIKEG Ypoaupeg yopiletan oe Kataotdoelg
(States), mov &ivar to Pacikd ororyeio evoc cevapiov. Katd ) didpkeia extéleons evog
oevapiov, N ektédeon Ppioketon mavta oe pio akpiPoc Katdotaon. M Katdotaon

éxel o cvAhoyn omd Emloyéc (Options) kot I'eyovota (Events).

Ot Emdoyég kot ta I'eyovota cuvodevovtal pe po oelpd omd eVIOAEG Ol OTOIEC EKTE-
AovvTon 0TV 0 YPNOTNG EMAEEEL Lo TETOLOL EVIOAN 1 OTOV €va TETO0 YeYOVOG GLUPEL.
Ot eVTOoAEG OVTEC UTOPOVV VO OALAEOLY TNV TPEYOLGA KATAGTOON, Vo 0ei&ovv Kdmo10

pvope oty 006vn, vo eKTEAEGOVV KATOoleg TPAEELS, VO TEPUOTICOVV TO GEVAPLO Kot
GALOL TOAAGL.

H yAdooa eivor mAnpog enektdoyn and v epapuoyn mov ) ypnoponotei. Evod n
YPOLUOTIKY TNG YADGGOG Topapével otabepn), KAOe epapuoyr] mov tn ypnoiponotet (0-
g ko to Virtual Telemedicine) pmopel vo opicetl eviodég e101kég pnovo yU' avty v

EPAPUOYT.

4.2.2 Tpappotiki

Onwg dleg o1 YAwooeg, £tat ko 1 Scribulance akoAovbel KGmol0 YPOUUATIKO SEVTPO
Yo vo. popet va avoyvepilet e0KoA Kol amodoTikd GV £vo GeEVAPLO elval YPOUUOTIKA

op06 pe Pdoel Tovg VOLOLG TG YADGOOG.

Ta oyquota and to Zymua 4.1 péypt to Zynua 4.10 meprypdeovv to 66VIpo avtd ce
amAovoTeLUEVT LopT). Ot cupPacelg mov akoAovBodvtan givar:
o  YyuPoia M AATVIKOL YOPAKTNPES YO TEPUOTIKG aOufoia — dNAAOT, QLTA OVOL-
YPAPOVTAL KUPLOAEKTIKA OTIMG OMALTEL 1] YADOOCOO.
e  EAAnvikol yopakmpeg yio Tovg kavoves — OAOL Ol KAVOVEG TPEMEL VO, KOTOAN-
YOULV GE TEPUOTIKE GVUBOAOL.
o [Ipoaipetikoi Kavoves V| TPOPETIKG TEPUOTIKG. ovufolo meptBaiiovton pe [ |
e Yrtoyeia mov Bpiokovtal oe opllovTia GePd pavep®@vovy adlevdn, ONAad Tpé-

nel vo, Tapovotdlovrol 6Aa ta otoryeio pog cvlevéng otn cwot Gepd Yo va

1GYVEL £VOG KOVOVOG
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e Ytoyeia mov Ppiokovtal oe KAOETN GEPd Pavep®VOLV didlevln, OnAadn yio vo
woyveL évag kavovag apkel va 1oyvet €va am’ avTd.

e Evvoeitor mwg n 60levén etvan peyaddtepng mpotepatdTNTS omd 1 Sdlevén.

e Kdanow tepuatikd oopfora mapovcstdlovior Ue KavoVikéS ekppaoels. AvTég

cupuPoArifovtar Le regex: <ék@pacn™.

ZEVAPLO ‘

..

__
|

Opiopog Zevapiou MNinpogopieg Mpoypappa

| scenario ||T£I| Kei;:s\m || ‘Cvopa |E | [Enpewnoelc] | | Mok Mal'mmn'rwv |
|'Ovcp.a | f |K£i|.t£vo ||ﬂ

[Opopac]

Oplopoe Zuvéptnang |

Xpowvikd Meyovde

—I Oplopdg Kataotoang |

Xypa 4.1: To Zevapro opilel T pile TOV YPORLATIKOD dEVTPOV

MmtAok MetafBAnTtwv ‘

.

— [AfAwaon]

Anhwan

] [@5hsan

— 2
|[EmTli\¢ov AnAwoelg] || Movada dniwaong |

Yympa 4.2: To Makok Metafintdv opilel pro weproy 6mov propovv va dniwbovv petafintig
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Oplopdg Zuvaptnong l

function | | Ovopa m [Aloto Ovopdtwy] Mrhok Kidika

I |
| ‘Ovopa || [Emmhéov Mapduetpol] |

I Alota Ovopdtwy

Typa 4.3: Opiopog Xovaptnong

Xpoviko lMNeyovog

.\

e

when | | Aképaiog Aképaiog | [ do | | Mok Kwéka

Xyfqna 4.4: Xpoviké I'eyovog

Oplopo6¢ Kataotaong

L

J

state | | Ovopot | | Apxr | | MmAok MetaAntwy | | Méhog Téhoc

, 0]
Ao
i
n z
m i| enter |i| Mok Kwdika |

o]t o s K]
tl
end |

leyovog TuvBrkng

| |
| TuvBrikn || Mmhok Kuwsika |

[ | [ |
[option |[Keiyevo |  [IMpounéBeon) | |Mmo.< KioSueor

fon][2ovren o

Tympa 4.5: Opopog Karaotaong
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MmtAok KwSika

Apxn | | Mmhok MetofAntwy | | [AkolouBio Evtohwv] | | Téhog

L

.

I
| EvtoAq || AxohouBia Evtoiwy |

Zympa 4.6: Mrhok Kddwka

-

EvtoAn 1

. J

EvtoAn ZuvBnkng

EH Euuelr']m || ﬂ-||er| ” Eoerplxlé Mrhok |

™
| else || Eowtepixo Mmhok |
EowTtepikr AxohouBio |

| Aplm || [AKolouBlcl: Evtohuww] || Té;.cc, |

— EvToAn Apdang

Adhayn Katdotaonc

oto [Ovopa [

Adhayr) Bveu MeyovoTwy |

umpto [ Ovopa] [+

— Ematpopn

Emwotpopn Xwpig T |

Emotpopr Me Tipn

retun]Exgpan] -

KARon Zuvaptnong

| 'Ovcljp.o: Htl | [AlaTa I'Ic:.l_-a:pé‘[pmv] | Iillﬂ

—
| Exppoaon || [EmumAéov Mapduetpol |

l Aloto Napapétpuwy

Avvopikn Khnon emi Xpovou

| KAnon EU\IJc’(qucr]r, || whlerl || Axéplt:(lcll: ||j| AKE'pIC(lDI: ||j

Xyqpa 4.7: Evroin
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‘Ekppaon

h.

AvaBeon

| 'Ov-:lap.rx || Iuppoho Ludﬂ:dnq || Tl:.ll‘] |

L ZuvOnkn

TuvBnkn Ko
ZuvBetn TuvBhkn

|I1,w8rl’]xr| H | |qu'8r']||cr'| Kau |

o] ]

i Supsar Exgpaan

8t

and |
[

EowBetn Doykpion

I I I
| Zuykpltkn Exgpaaon || Iuykplon looSuvaplog | | Aoywr) Exgpoon

looSuvapla

il

Avigoduvopla

Tynpa 4.8: Mo £k@paon aroTipsitonl 6€ Kamwolo Tipn



Noywkn Ekppaon

.,

TuvBetn Aoywkn

[ I 1
| Moyur Exkgppoon || Eoykplon Twng || Erppaon MNpbéabzong

— 'Ekppoan MpooBeong

Iiﬁvﬁerq MpogBeon |

Ekppaan I'llpé-chaunq || Mpdatn I'Ir:lzél:rﬁiar]l: ||I'Iﬂpﬁn,ltov‘ra.q |

—{ IuvBetog Napayovtag |

|I'Iapérylo\.l‘mq || MpdEn I'Iohhelmhumunpoﬁ |

]

—| Awaipean Akepaiwy |

div |

Ymohomo

TOvBeTn Avvapn

| Atvepn |i| Mpé&én |

Zyfqpna 4.9: Aoyuny 'Exgpaocn

23



MpéEn \

L

— Noyiwkn Apvnan TeAsotn

 I—
| Moykn Apvnan || Teheatrg |

— ApBunTkn Apvnon

ApBunTtikog Teheatg

H Teheatrg
MapévBean

| regex: [0-9]\.[0-9]+ | [0-9]+\.[0-9]*

Kelpevo

L{ regex: \"[*\"I*\" V[TV |
‘Ovopal

HlLa-zA-Z)+[ a-2A-Z0-9]" |

Moy Tipr

Kevr) Tiun

T

Xympe 4.10: To mo yopunAo eninEdo TOL SEVIPOV YPAPPATIKNG.

‘Eva cevdpro yuo va petaylotticel mpénet KaBe KOPUATL TOL v pmopel va Toanpli&et pe
TOVG KOVOVEG TNG YPOUUOTIKNG KOl TN GEPA TOVG OTMG OvOypAPovToL 6TO OEVTPO. Av
avTO deV 10YVEL TOTE 0 LETAYAWMTTIOTG Ba emoTpéyetl unvopa AaBove. Avtod Opmg dev

elvar apkeTo, S10TL va 0eVAPLO TPEMEL VAL VITOKOVEL Kol 6€ AAAOVG Kovoves. [a mapd-
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OEY O, OTOLONTTOTE AVPOPE Yivel o PeTAPANTN oL dev £xel ONAwBOel Bewpeitor Ad-

fog.

Ta teppatikd copPora yopilovion pe yopaKTnpeg Kevov. Mmopovv va, vdpyovy Evag M
TEPLOCOTEPOL YOPUKTIPEG KEVOD UETOED TOV TEPUATIKOV GLUPBOA®V, 0AAG GTO TEAOG

ayvooOVToL 0md TOV HETAYAMTTIOTY.

['a tepiocoTEPEG TANPOPOPIEC OGOV QPOPA TOVS KAVOVES TNG YAMGOAG GUUPOVAEVTEITE

to Hapaptnpa A.

O petayrottiomg yopiletar o tpio puépm, amd ta omoio TEPVE TO GEVAPLO LE QLTI TN
cepd:
1) IposemeiepyasTic
Aopaipel ta oo, To omoia eivar otdNToTE akolovbel ToVG YapaKTHPES // oF
pio ypopun, 1 otdnmote mepPaiietal amo /* kot */ axoun Kot 6€ TOAAES YpoLpL-
HEG.
2) Acgvtepog Ilpoenetepyaotiig
Aviyvedel Tov k®diko Tov cevapiov kot Bpiokel Tig Xvvaptioels kot Kataotd-
6€1G IOV dNADOVOVTAL G° aVTO, £TGL MGTE VoL UTOPEL VoL YIVETOL avapopd 6 VTES
yopic va xpetdletar va SnAwBovv mpv and v kAnon tovs. Eniong, oto frjpa
avtd dnAdvovion avtopato ot MetafAntég, Xvvaptmoelg kot [TAnpoeopieg emé-
KTOoNG, Onwg o dovE O KATO.
3) Ag&kog / TovTtaKTIKOG AVOAVTIG
Bpiokel katd 1660 t0 GEVAPLO 0KkOAOVOEL TN YPAUUATIKT KOl TOVG KOVOVES TNG

YAOOCOG KOt TOPAYEL TO TEMKO OMOTEAEGLLA TNG EVOLAUESTG YADGGOG.
To TeEMKO amOTELEGHO TOV UETAYAWMTTIOTH, €AV 0V LIPSV AdON TOL GEVOPLOYPAPOV

KATO TN PLETAYADTTION, Umopel apydtepa va dafactel kot va extedectel and tov Exte-

Aeot Zevapiov.
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4.2.3 Enéxtaon

"o vo ypdyel kdmotog oevdpia ya to Virtual Telemedicine to omoia va £xovv kdmolo
vonua, ¥PECTNKE Vo Yivel kAmolo TposHnKkn oTig duvatotnTeg NG YA®ooos. ' ma-
PAdELY O, ETPETE VO, VILAPYEL KATOLOG TPOTOG VO TAPOLSLALETal KATO0 WVOUD GTNV

006vn péow Tov Xevapiov.

Ag B Tov KBOAOL GOPO Ol dSLVUTOTNTES AVTEG VO NTOV UEPOG TNG YPOUUOTIKNG TNG
YAOOOoAG Yoo TOALOVG AOYOVS, HE TOLG KLPLOTEPOVS VO EIVOL 1 EMEKTAGIUOTNTA KOL 1)
KOAT opyéveon tov €pyov. Av BeAncovpe va tpocbécovpe pia véa duvatdmra de Oa
npénel va aALALOVE TOV KMOIKO TOV UETAYAMTTIGT CAAL TOL TTaLYVIS0V, AoV Kot Ot

dUVOTOTNTES EIVOIL GLYKEKPLIEVES Y10l TNV EQAPUOYN TTOL Ypnoionolel to Scribulance.

ZVYKEKPIUEVQ, Ol EMEKTAGELS EIVOL TPLOV E0DV:

o  MetaPAntéc o1 omoieg dnAmvovtor avtopata. O Exeepyactng Zevapiov £xet
duVATOHTNTO VO, TTAPEL TNV T OTOLUGONTOTE UETAPANTNAG KATE TNV EKTEAEDT).

e  KaBopiopdg tov mAnpo@opidv mov £xovv TN Hopen KEWEVOL Ol omoieg eivan
yvootég otov Emefepyaotn Zevopiov [MPIN v ektédeon tov oevapiov. H
YAOooo amd povn TG 0V vTosTNPilel TANPOPOpPIES.

e Yyvaptioelg tov onoiwv 1o copo AEN egivor ypauuévo oe Scribulance oild
oV O ™MV epappoyn mov ypnoponotel tov Extedeot Zevapiov. Otav 610
oevaplo yiveTonl KAON GE TETOLN GLVAPTNON, EKTEAEITAL KATOL0G KMOIKAG GTNV
EQOPUOYT KOl EMOTPEPETOL TEMKE pio. T oto cevaplo. Edd Ppioketar ko n
npaypatiky dvvaun g Scribulance, 516t W’ avtd TOV TPOTO PIOPEL o GLVEP-

non va £yl BewpnTiKd ameplOPIoTEG SLVATOTNTEC.

[Ma mepiocdTepeg mAnpopopieg 6cov apopd tig Metapintés, Xvvaptoelg ko [TAnpo-
eopieg eméktoomng ot onoieg eivon e1dwkég yroo to Virtual Telemedicine, cuppovievteite

o Hapaptnpa A.

O petaylottiomg yperaletor va EEPEL TOLEC EMEKTACELS Eival OplopéveS. AVTd Oev TO
opilel 0 GeVOPLOYPAPOS, OALGL O KOTAGKEVAGTNG TNG EQPAPLOYNG TOV YPNCLOTOLEL T

yYAdoco. Avto yivetar odhalovtog Eva apyeio mov ovoudletan extern.dat (
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[Mivaxag 4.1) kot Ppioketar oy 0100 Tomobecio pe To eKTEAEGIHLO apyEio. TOL UETO-
yhottiot). To apyeio avtd €xel v akdrovdn popon:
1. Anlooceig Metafintdv
AnAdvVovVTOL OTTOC aKPIPAOS Kot LECH GTO GEVAPLO
2. AnAooeglg Zuvaptioemy
Kabe dniwon givar p” awt ) popen: <Ovopo>$<ApiBuog Mapapétpov>~
3. Anhooeic [TAnpopopiodv
Kdabe omiwon eivon p” avt ™ popen: $<Ovopo>

Kdabe pia and tig mo ndve SNAmoelS eivatl TPoapeTIKES, TPEMEL VO, YIVOUV OU®G [LE anTn

T oEpdL.

var Message; wvar Temperature;
var SpO2; wvar Respiration;

var NIBP1l; wvar NIBP2; var NIBP3;
var IPla; wvar IPlb; wvar IPlc;

var I1P2a; wvar IP2b; wvar IP2c;

SetAnimation$1~
SetColor$l~
SetColorValS$3~
SetECGS$1~
SetECGto$2~
SetSignals$l~
Random$0~
RandomInt$2~
Round$1~
Floor$l~
Ceiling$1l~
Trunc$l~
ToTextS$S1~
ToNumber$1~
WinGame$1~

LoseGameS$S1l~
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EndGame$2~
GetScore$0~
SetScore$l~
AddScores$l~
Grade$2~

Sinstructions
Shistory

Sobjectives

IMivaxkog 4.1 To apyeio extern.dat yva Tnv spappoyn Tov Scribulance ywa to Virtual Telemedicine

4.3 O Extereotic Xevapiov

O Exteleotg Zevapiov gival 10 o Pacikd Kopupdtt Tov moryvidod. Aappdvel eVIOAES
amd Tov oKkt 0 HECM TOL oy VIdoL (Ywpic o maiktng va to yvopilel) kou ektelel

TOV KOJKA TOV GEVOPION 0TS 0VTO HETAYAMTTIOTNKE.

4.3.1 Evowapeon yAd oo

H Evduapeon I'hdooa givar o mapoadioypévn Loper| tov apytkod kmotka. Eivor modd
dvokoAo va ypoetel ancvbeiog and dvBpwmo, opmg propel vo dtoPdletanr edkora amd
KATOLoV VTOAOY1oTH. ALTO V10Tl KAOE EVIOAN TOL YPAPEL VOGS GEVOPLOYPAPOS AVTIGTOL-

yel o ToAAEG evtoAés. [ mapaderypa, 1 eVvTorn:

Number = 5 * 6 + 3;

elvar oV KaAOTEPN TEPINTMOT 6 ATOMKEG EVTOAEG:
1) To 5 umaivel ot uvhAun
2) To 6 umaivel 6T uvhAun
3) Tiveton moAhomAacloopuog
4) To 3 pmaivel 6T pviun
5) Tiveton mpocheon

6) Tiveton avabeon ot petapinty Number
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Extég amd evtorég, otnv evOldpecn YADCOO TEPLYPAPOVTAL KOl TANPOPOPIES TOV OPO-

povV TN pon eKTELEONC TOV GEVAPIOn, OTWE Y10, TapGdeLy o, ot TpoTdoel if.

Emopévmg, o extedeotng polig AdPet Eva apyeio to mepvd amd éva Avayvootn. O Ava-
Yvootng vdyetat otov Exteleotn kot mepvd amd 500 dtakpitd otdota:
1) H Awpoipaon Tov oevapiov

2) MEeTa@pucT) UTOUIK®OV EVTOLDOV

4.3.2 Awopoipacn tov Xevapiov

To ocevapilo daporpdletar apyikd ce vrompoypaupota. Eva vronpodypoappo eivon pio
aképato, aKkoAovbio EvIoAmV mov exteAeital kKuprolektikd. Eival, dniadn, ot dnidoelg
HETOPANTAOV Kot 01 OPIGHOL TOV GLUVOPTHGEMY Kol YEYOVOT®V. O eKTEAECTNG TPEYEL VAl
VTOTPOYPOLLLLO LEXPL VO TEPUATIGEL, EKTOG OV O GEVOPLOYPAPOG TO TEPUATIGEL TPOWPU

LE TNV EVIOA return;

H 6¢on t0v vromtpoypappdtov onueidveTal amd Tov AvayvaoTn YpNCUYLOTOIOVTAS Tti-
VOKEG KOTAKEPLOATIGHOV Kot AAAEG BonONTIKES SOUEC aVALOYO LLE TOV TUTTO TOL VITOTPO-
ypdupatog. o mapddetypa, dtav apydtepa Ba yivel KANon og pio cuVAPTNGT OV OPtL-
og 0 oevaploypdeog, o Extedeotng Oa EEpel mov akpiPag Ppioketor avty N cuvaptnon

pe Baon Tov TivoKo KOTOKEPUATIGLOV.

Mia pon) meptypaeeTanl ®G Lo, GUYKEKPILEVT] EKTEAEST TV EVTOADV. Eva vtompoypap-
po 0V TpEYEL amapaitnTo He Tov 1o Tpdmo. Avto yati M pon SuKAUIMVETAL UE TN
ypNon tov mpotdoewy if [..] then [..] else [..] (toelse [..] &ivou mpo-
apetikd). Otav vdpyetl T€1010¢ EAEYYOG GLVONKNG, O AVUYVMOGTNG GNUELDVEL TOL TPE-

TEL VO cLVEYIOEL 1] POT] OTOAV IGYVEL 1] OEV LGYVEL 1] GLVOTKT OVAAOYOL.

INa vo propéoel 0 AvayvdeTNg Vo O10NEPIGEL TO 6EVAPLO, KGOE TPpoOYpappa Ypappévo otnv Evoiapeon I'ocoa
TEPLEYEL OVUYKAGTIKG ETLONUAVEELS (
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[Tivaxog 4.2). Kabe emonuavon exva e ToV yopaktpa @ yo va Eexopilel pe Tig

TPAYUOTIKEG EVTOAEC. Oyt OAEg 01 EMONUAVOELS Eval YPNOYLES Yio TOV AVayvADoTN, [E-

PIKEC VILAPYOLV Y10 GKOTOVG OMOGPUALATOONG,

Emonpavon

Ieprypagn

INFO <Name>

AxoiovBel keipevo to omoio opilet Tic mAnpopopieg evog
oevopiov. To Name ywo to Virtual Telemedicine pmopsi
va givar éva and to. Objectives, Instructions r History,
OLMG Lot GAAT EQAPLOYT LTOPOVGE VO OEYETOL dLoPOpPE-
TIKEG TANPOPOPIEC.

FNOTE <Name> <Args>

Emonuaivel 611 610 6EVAp1o vITAPYEL O OPIOUOC GLVAP-

ong pe d6vopa Name kot aptBpd mapapétpov Args

FEXTERN <Name>

<Args>

Emonpaivel mog 1o oevaplo mapéyel vmrootpién yio v
ocuvéptnon emnéktaong pe 6vopo Name ko apOud ma-

popétpaov Args.

FUNC <Name>

Emonuaivel v apyn tov Kddka TG GLVAPTNONG UE

ovopo Name.

STATE <Name>

Emonpaiver v apyn wog Katdotoaonc.

ENDSTATE

Emonuaivet to téhog pog Katdotaong.

SCENARIO $<Desc>

[eprypapet to Description tov cevapiov.

STARTWITH <Name>

H apyum katdotao.

ENTER / ENDENTER

Opilovv v apyn Kol TEAOS AVTIGTOLYO TOV KAOJIKO Yo

10 YEYOVOG €16000V U0G KATAGTACTG.

EXIT / ENDEXIT

Opilouv v apyn kol TEAOG OVTIGTOTYO TOV KOOWKO Yo

10 YEYOVOG €000V L10G KATAGTAOTG.

OPTION $<Text>

Opiler o EmAoyn pe keipevo Text.

OPIF / CHECKOPIF

Opiler v apyn kot o T€A0G avtictoryo g mTpoimdOe-

ong Emhoyng, av vrdpyet.

NOOPIF Emonpaiver nog n Enthoyn dev £yl mpoiindbeon.
ENDOPTION Emonpaivetl to 1€hog Tov kdoKa pog EmA0YNIG.
COND Emonpaivel v apyn evog I'eyovdtog ZuvOnkng.
CHECKCOND Emonpaivetl to téhog g Xuvonkng.

ENDCOND Emonpaivetl to téAhoc tov 'eyovotog ZuvOnkng.
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TIME <mins> <secs> Emonpaiver v apyr evog I'eyovotog Xpdvoo.

ENDTIME Emonpaivetl to t€hog tov I'eyovdtog Xpdvov.

Mivakag 4.2: Emenpavesig g evordpeong yhdooag

4.3.3 Me1a@poo1] UTOUIKAOV EVTOAMV

["a vo umopohv vo EKTEAEGTOVV Ol EVTOAEG, UTOULVOVV LE TN GMOTN CGEPA € Lo Mota
and avtikeipeva tonov StoredCommand. Kabe StoredCommand mepiéyet o AMota
oo MOPAUETPOVS Kot OEIKTN o€ o cuvdptnon viomomuévny oe C#, n omoia extelel

™V evtoAn pe PAGEL TIG TaPAUETPOVG.

["a vo pmropovv va ekteAovvTon ot HoBNUaTiKeég TPAEelg e T 6MoTN TPOTEPALOTNTA, O
LETAYA®TTIGTAG £XEL NON HeTaTPEWYEL TNV KAOE PN o€ o akolovdia atopk®y gvto-
Aov (TTivaxag 4.3) mov akolovBovv Postfix Notation, Loym ¢ cwotig xpnong Tov Ko-

VOVOV YPOUUOTIKNG TTOV akOAOLOEL.

‘Etot, 0 Exteleotnc opiletl 000 otoifec. X pia otoifa pmaivovv péca ot TIHég Kot 6TV
dAAN o1 dtaeopot terectés. Otav mpémel va popproctel pia SvadkY| TP, 0 TEAEGTNG
nov PBpioketon otV kePaAn g Ztoifag Tekeotdv apaipeitol, OTmMG emiong Kot ot dVO
telecTEC OV Ppiokovion oty ke@aArn g Xtoifag Twwav. O Extedeotg E€pel mowa
TPAEN va eKTEAECEL avaLoya Pe ToV TeheoTr]. To amotélespa g mpdéng avtg pmaivet

teAkd ot Ztoifa Tdv.
Ot povoadiaiol TEAEoTEG AEITOVPYOVV UE SOPOPETIKO TPOTO. Agv pmoaivouv ot Ztoifa
TeheoTdV KO OTOV TPEMEL VO EPOPLOGTOVV, EPAPUOLOVTOL TNV KEPAAT TG XToifog

Taov.

210 1€h0g KAOE TPAENG, ipacte PEParot Tt AapPdvovpe T0 COOTO ATOTEAEGA, TO O-

noio tomoBeteitan ot Lroifa TiHdV ¢ T HOVASIKO OTOTELECHLA.

H Ztoifa Tyov ypnotpomoteiton kot yioo KANOT cuvoptioemy pe Topapétpovs. Otav

Ho. cuVAPTNOT KOAEITOL, Ol TOPAUETPOL TTOL TEPVOVV pUmaivovv otn Xtoifa Tydv. A-
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KohoVBwg, N cuvaptnon opilel peTafANTEG e TOL OVOLOTO TOV TAPOUETPOV LE TETOLO

oElPd OoTE 01 KABE TOPAUETPOG Vo AAPEL T COOTN TIUN.

AV por cuvAPTNON EMGTPEPEL KATOLN TN, TOTE TomobeTelTO 0T oTOfOl TIHMOV 1 TN

aLTH TTOL EMOTPEQPEL. AV 01, TOTE TomoBeTelTON O TOMOTA 1] oTABEPA T null.

Evtoin Hoapdapetpor Ieprypaon

Declare <Name> Name Anhoon petafintig pe 6vopo <Name>.

EnterScope Ewcaywyn o véa Euféreia ( { ).

ExitScope 'E€odoc Eppéretog (} M return).

Assign <Name> Name AvdBeon and v kepar g Ztoifo Ti-
pov ot petafantn pe 6vopo <Name>

Apply <Op> Op Epappoyn povadwaiov tereotn pe ovopa
Op otV kepain ¢ Ztoifog Tymv.

PopOp - Extéleon g mpd&ng tov TEAEGTH TOL
Bpioketar otv Kepan g Ztoifag Te-
AECTOV.

PopVval - Ao@aipeon g kepaing g Xtoifog Ti-
L@V

PushVar <Name> Name Amotiunon g petafintig pe oOvopo
Name kot torofétnomn g Tiung g otV
KePoAn g Xtoifoag Tiuwmv.

PushOp <Op> Op TomoBétnon tov tereotn pe 6voua Op
ot Xtoifa Teheotdv.

PushLit <Type> $<Val-|Value TomoBétnon otv xepain g Ztoifog

ue> Twaov otabepdg pe Tun Value.

Return - Emotpoeny o10 mpomyovuevo vmompod-
ypoppo. Av dgv vmdpyel 1€to10, TOTE O
Extedeotng Zevapiov tepuatilel v mo-
PoOVGH EKTEAECT] KO TEPIUEVEL TEPALTEPM
odnyieg amd To Toryviot.

GOTO <State> State Metakwvel ™ pon g eKTEAEONC OTNV

Kotdotaon pe ovopa State, agov tpéet
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T0. YyeYOovOTO ££000V KOl €1GOJ0L TNG To-
povoag / emduevng Katdotaong. Ot otoi-

Beg Tywov kou Tedeotdv Kol OAEG O TAN-

poopieg pong unoeviCovrai.

JUMPTO <State>

State

Onwg mo mdve, pe 1 dapopd OtL dev
EKTEAOVVTOL TOL YEYOVOTO €000V KO E1-

cOd0v.

CALL <Function>

Function

Kion ovvdpmong opiopévng and tov
Xevaproypdeo. Metaxwvel ) pon g &-
Ktéheong ot Béom tng ocuvvdptnong pe

6vopa Function.

EXTERNAL <Function>

Function

KAnon ocvvdptnong enéktaong opiopévng
amd 1o oy vidl. Extedel kddwka opiopé-
VO OO TOV KOTAGKELOOTY TNG EPOPLOYNG
nov ypnotponotel tov Extedeot Levopi-

wv.

DYNBIND <Mins> <Secs>

StoredCommand

Minutes

Seconds

Extéheon eviolng StoredCommand 1
omoio gfvor 1M TponyoOUEVN EVTOAY|, GE
xpovo Minutes + Seconds . H mponyoo-

LLEVT] EVTOAT] CMUELDVETOL MG KEVT).

CHECKIF

False Index

EAéyxer v kepain g Ztoifag Tipudv
Yo TO OMOTEAEGHA TNG GLVONKNG TTOL &-
Aéyyetar. Av n ovvOnkn sivor aAnO1g,
TOTE M PON TOL KMIKO LETOKIVEITOL KO-
VOVIKGL oTNV €NOUEVN EVTOAN. AV Oy, T6-
1€ UETOKWVEITOL OTNV KOTAAANAN O€om

o6mwg opileton and to False Index,

IFFALSE

Skip Index

Bpioketar apéomng npwv and to False In-
dex evog CHECKIF kot petaxivet T pon
oto Skip Index étol dote vo punv extele-
OTEL 0 KMOKAG YELONG GLVONKNG TTOV O-

KoAOVOEl éva el se.
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Mivoxag 4.3: O atopikég evroréc Tng Evowapeong Mdooog

4.3.4 Ponj ektéleong €vOog Levapiov

Kotd v avdyvoon evog cevapiov, dnpovpyeiton Eva odumheyua dopmv (Zynua 4.11)

OV TTEPLEYEL OAEG TIG TANPOPOPIES TOL amALTOVVTAL Y10 VO TPEEEL Eval GEVAPLO. Y TevOv-

piletonl TS 01 GLVOPTNGELS, O1 KOTAGTAGELS, Ol TANPOPOPIES Kot To YEYovoTa Elval Tpo-

apetikd. ‘Eva oeviplo petaylmttilel axoun kot ympig GuvapTnoels i yeyovota. Amat-

teitan vo vdpyel TovAdyioto pio Katdotaon, éotom Kot ddela.

ZuvapTnoEg

X

TuvapTnan A

ZuvapTnon B

Zuvaptron I

levikd Xpovikd MeyoveTa
(o= alEouoa oeipd)

Teyovig Xpovou A

leyavdg Xpdvou B

Zeipd EKTEAEOIHWY EVTOAMY
(StoredCommand)

] "Emihoyr A"

|—— "Emihoyr) B"

KataoTaon A

Enthoyeg

Ieyovag Eigddou

Meyovig EEodou

Meyovac Zuvlnkng A

L eyoveTa Zuvlneng

reyovag Zuvirkng B

/£
///////

reyovag Xpavou A

Feyovag Xpdvou B

History

Objectives

Instructions

rd

Kpovikd MeyoveTa
| Karaoraong (o=
alEouoa osipd)

Apyikr KatdoTaon

NAnpowpopisg Zevapiouw

Auvapikd FeyovaTa Xpovou

(Apyika Adzia)

(Apxika Bdeia)

Xypa 4.11: Aopn mov ancrteiton o6 Tov Exteleot) TOV ogvapimv
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Ta yeyovota ypoévov givarl tavounuéva oe avovca oelpd 010TL KaBe devtepOLETTO
e éyyetar av éva am’ ovtd tpénetl va ektedeotel. H ta&ivopnon tovg kabiotd avtdv tov

€ELeyyo mo e0K0A0, O10TL ATTAMDG EAEYYETOL TO ETOUEVO YEYOVOG.

Ta dvvapkd yeyovota givar emiong po toSvopmuévn Aloto pe yeyovota to omoia mwo-
poaméumovy og eviodéc ot omoieg AEN vrapyovv péca ot Xepd Extedéoipwv Eviolmv.
Ot evtoAég aTéC KAVOLY KANOTM o€ cuvdptnon (eite optopévn gite eméktaong). Anut-
ovpYoHVTOL SVVOUIKE KOTE TNV EKTEAEGTN TOL GEVOPIOV, Kol KATOCTPEPOVTAL UETA TNV

0AOKANP®OGT) TOVG.

Katd v apyn evdg ocevapiov Eekvé 0 KOdKAG amd v apyn, Omov givar dnhopéveg
OAeG 01 YeviKéG HeTaPANTég Tov cevapiov. MOMG TEleldOEL 1| SNAMOT, EKTEAEITOL O KO-
dkag Tov PplokeTon otV apyn TG OPYIKNG KATAGTAONS, OTOL yiveTon 1 SNAMOT TV
petafAntav g katdotaons. Akolovbwmg, extedeitatl To ['eyovog Eioddov g apyikng

KOTAGTOOMC.

Epocov dev ektedeitar KOSIKAG TOL GEVAPIOV, 1| POT| EKTEAECNG EMOTPEPEL GTO TTOLYVIOL,
T0 omoio elvar €ktOg TG dwkaodociog tov Extedestr. To cevdplo ovveyilel v ekté-
Aeon tov Otav ypetdleTon va ekTEAEOTEL KATO10 YEYOVAC, OTaV dNAdon POdcel | dpa va.
eKTEAEDTEL KATO10 YEYOVOG YpdVOoL, 1 €xEl IKovoronBel por uvONKn, 1 0 ¥pPNoTNG £xEL

TOTNGEL G€ KATO10, EMAOYN.

Katd v ektéleon cuvaptioemy enéKTaonS, 1 pon Uraivel Kot TdAl 6To mouyvidt, OTov
glvat opiopévn n GuVAPTNOT, 0KOAOVBMG OPMG EMOTPEPEL Apécms otov Exteleot ka-

VOVIKG.

Koatd ™ extédeomn evioddv, vapyel vag Ogiktng o omoiog Kiveiton celplokd mpog o
Kkdto. O deiktng dpmg umopet va petaxivnOel dtov:
e  Mia cvvOnkn og mpdtaon if elvar yevdng, omdTAY TPETEL VO OYVONGEL TO UTAOK
7oV ekTeEAgiTOL OTOV Efvar oAnONC.
e  Mia cuvOnkn o€ mpotao if eivor aAndng kot vdpyel prhok else, ondtav mpénet
V0L TO 0lYVOT|GEL.

o T'ivel kKAnomn og cuVAPTNON OPICUEVT OO TOV GEVOPLOYPAPO, OTOTOV:
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1. Bpioketor n cuvaptnon amd to Ae&ikd GUVAPTHGE®V.

2. Metakiveital o deiktng 010 onueio 6to 0moio EEKVA 1) EKTEAEST) TG,
Tepuaticer por cuvapton, omOTAV O OeiKING UETOKIVEITOL GTNV EVIOAN TOL
Bprokdtav apécms HETA amd TV KANGT TS GLVEAPTNONG
[ver ahdayn ¢ Katdotoong pe tnv eviodn goto. £’ autn) v mepintmon, o
deiktng petakveiton oto I'eyovog EE600v (av vdipyel) g Tpé€yovcag KaTdoTo-
onc. Aeov avtd yivel 10te 0 delkTNg HETAKIVEITAL TNV apYN TNG VENSG KOTAGTO-
ong, 6mov dnAdvovrtol ot petafintég tg. Metd o deiktng petaxveitor oto [e-
yovég E160d0v g vEag Katdotaomng, av avTtd VIapyEL, Kot TEAOG 1) pOT| EMCTPE-
eel oto mayviol. Omolwadnmote pon tov Extedeotn vanpye nom dwypagetat.
(Kb xotdotaon éxet OAeC TIc TANPOQOPieS Yia T BEon TV PEADY OV TNV O-
TOTELOVV).

[ivel aAlayn g Katdotoong e v evioAr] jumpto. Ta Pripata mov akolov-
Bovvtar elvar 6TwG o AV, PE TN dtopopd OTL ayvoovvtal Ta yeyovota Eico-

dov kat EE600V yia v Tp€yovoa Kot ETOUEVT] KOTAGTACT OVTIGTOLYA.

4.3.5 Metafintég

H dniwon petafintodv yivetor povo:

[Ipwv 10 ocevdpro (MetafAntég Enéktaonc)
2mv apyn tov Xevapiov, petd tig [TIAnpogopieg
2mv apyn wog Katdotaong, mpv tic Emoyéc kot I'eyovota

v apyn wog Zuvaptnong, Emioyng 1 F'eyovotog

Enopévmg vtapyovv moAréc opddec petafAntov. Mo opddo ovopdletor Ko gppéreia

peTafAnT@V, 010TL TEPLEYXEL UETAPANTES Ol Omoieg 1oYLOLY UOVO Yo TEPLOPIGUEVES

YPOUUES KoK, [ mapaderypa, KoTd TNV aAloyn HOG KATAGTAONS, OAES O LETAPAN-

TéC TOL aVNKAV G aVTH dtypapovtat yoti 1 pon Pploketon kTG TG eUPELERG TG

kataotaons. Oleg ot opdoeg mepi€yovrol oe o otoifa mov Adyetor toifa Metapin-

oV (Zymua 4.12).
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Axoun kol ov vapEel avadpopkn KANon cuvaptnong, dnuovpyeital véo Aeikd yio
v tp€yovoa KANon. Emiong, ot petafAntég ocevapiov kot enéktaong dev Pyaivovy moté

€KTOG epPéretag mapd Lovo hv TEPUATIOTEL TO GEVAPLO.

Otav yiveton amotipnon pog petafAntg, eréyyxetor n eupélea mov PpiokeTon péca
oV guPéirela mov Ppioketar oy kePaAn g otoifac. Av avtr dev Ppebet, tote pmo-
pet va vapyet otig petaPfantég Kardotoaong, av Kot Lovo ov 1 avopopd 6T LETAPANTY
Bpioketon amevbeiog oe 'eyovog 1 Emloyn ¢ katdotaong. Av oy, tote vdpyel gite
oT1G HeTaPANTEG oevapiov, gite otic petafAntég eméktaons. Adym Tov OTL O PETAYAMT-
TIGTNG OTTOYOPEVEL YPNON UETOPANTOV YOPIg Vo €YoV OPIOTEL, AV YIVETOL OVOPOPH GE

petafAntn tote ciyovpa £xet ONAwOEeL.

ZToifa Eppehaiag

AsEIKG MeTafAnTon

. y ’
MeTafhnTeEg ZuvapTnong 2 AcEIXS MeTaBATOV

MeTafhnTeg Zuvaptnong 1 [

AsEid MeTafhnTonw
MeTaphnTeg MeyovoTo [

AsEid MeTafhnTonw

MeTafhnTeg KataoTaorng

MeTafinTec Zevapiou n
PATTEG P AsEid MeTafhnTonw

MeTafhnTeEg Enskracng |

IERRNN

Mebikd MeTafAnTow

— | —

MeTafinTr A MeTafinTi I

MezTafinTr B

Xyfqpa 4.12: H Xtoifa Metafintav

4.3.6 Awumpoconeio petaéd Tov Extedesti) kot Tov Iayyvidrov

H ecwtepucn Aertovpyia tov Extedeotn eivar kpoppévn amd to [oyvidt, 1§ omoladnmote

A epappoyn mov Ba puropovoe va Tov xpnoiponotel. 'Etot vtdpyet pa damposmmeio
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(Zymua 4.13) mov gvivel ta dVo péPN, amotpémovtag ™ AavBacuévn yprion tov Exte-

Aeotn.

['a va pmopéoel o Extedleotng va TpEEEL TIG CUVAPTNOELS EMEKTAONG, TPEMEL TPDOTO, VO
eyypagpovv oto Apyeio Kataypapng Zvvaptioewv. Avtd yivetonw katd tnv ekkivinon
tov [Toyvidov kat Oyt Kotd v eKTéLecT 1| avdyvoor evog cevapiov.

Mo va kataypaeel por cuvaptnon mpénet va ypnotponombei n kKidon Function-
Registry, m omoia mapéyel T otatikn uébodo Register, n onoio Aapupdavel cov ma-
POUETPOVG TO VOO, TOV 0plOUd TapaUETpmV Kot OElkT o€ Kamolo uéBodo mov eival
NnoN vAomomuévn. H pébodog ya va yivetan dektr| mpémet va umopel va AdPetl ameptopt-
610 aplfud mapapétpov (aoxETms TOg 1 0o 1| cLVAPTNON TalpVEL TETEPAGUEVO ap1O-

ué mopopétpmv) tomov Value, kot vo emotpépet o tTiur tomov Value.
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ExteheoThg

"ECodoc
< ‘COwvopa
< NAnpotpopieg Zevapiou
(my Objectives)

AioTa Enthoyow
-« Tpeyouoag KaTaoTaang
(H npolnoBzon npenel va 1oyUer)

- Tipr MetafAnTicg

Nargvid

Eicofog

P Exxivnan

| Exteheon Emhoyrig

EvnuEpwan
» (Npoofnkn Xpovou
ze AeuTepohenTa)

P Ahkayn TipRg MeTafhinmig

Typa 4.13: Avempoconeio Tov Exteleoti pe o Moayvior

Value givau pio Tiun 6mog opietar amd ™ YAOGG, 1| 0Toio 0VGLooTIKG ivar pio KAGoT
N omoio eVOLAAKAOVEL Lo SUVOUIKT] TIUT TOV PUTopel va givar:
e Kev) (null fjnone)
H myn dev éxetr oprotel. Mmopel yia mapdodetypo va eivar | amotipnon pog pe-
TafANTNAG TTOL deV aPYIKOTOMONKE, 1| TO ATOTEAEGHO OGS GLVAPTNONG TTOV OEV
EMOTPEPEL TIUN.

e Ampocdoplo (illegal)
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Amotéhecpa Tpaéng n omoia dgv opiletal, OT®G Yo TAPASEYLO GVYKPIOT KEL-
HEVOL e aplOuo.

o ApBudc
Eite axéparog, eite mpaypotikoc.

e Keipevo

e  Aoyun Twn

TruenFalse

4.4 TIAnpo@o6pMnoN TPOS TOV TUIKTN

AOY® TOV EKTOUOEVTIKOV TEPLEYOUEVOL TOV TTALYVIOOV, ivol oNUAVTIKO 0 ¥pNoTNG Vo
naipvel TG mAnpopopieg mov yperaletar amd to moryviol. [Ipémel emiong dumg o xébe
GEVAPLOYPAPOG VO EYEL TN SLVATOTNTO VAL TOAPOVGLAGEL TI TANPOPOPIES AVTES EVKOA,
ypnoonotwvtag povo ™ Idoca Zevapiov, yopic va ypetaletar va etéupet oty v-

Aomoinom Tov oy Vid1ov.

Av10¢ 0 oKomdg MTa Kot To KivTpo iocw and To VGO ENEKTACTG, ONAAON TIG TAN-

poeopiec cevapiov Kot LETAPANTES / GUVAPTNGELS EMEKTOCTG.

H mpdtn mAnpogopia mov PAénel o maiktng sivar 1 [eprypaen (description) tov Teva-
piov. AkoArovBel n oNiwon [TAnpopoprdv enéktaonc. Mo [TAnpogopia propet va etvor
péxpt kan ta tpio oo ta: History, Objectives ko Instructions. To kaBéva an’ owtd ep-

eovileton otnv 006vn emhoyng oevapiov (Zynua 4.15, Tynuo 4.16 xor Zyfuo 4.17,)

scenario "Demonstration" first state;

History "This represents the patient's history.
This text can span across multiple lines";
Objectives

"This represents the objectives of this scenario:
~ Objective 1

~ Objective 2";
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Instructions
~ Step 1
~ Step 2

~ Step 3";

// AxoAouBe {

n ONAWON TV PETARANTOV cevoaplou

"This represents the instructions for this scenario:

MMivakoeg 4.4: Afhoon IIAnpogoprdv Tov Xevapiov 611 YAdoco cevapiov Scribulance

scenario "Demonstration"

Select your scenario

Goal

Objectives

Yyfqpae 4.14: Emloyn Tov eevapiov Demonstration
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mnual Telemedicine

Menu
Objectives

"This represents the objectives of this scenario:
~ Objective 1

~ Objective 2";

Tyipa 4.15: Emdoyn Tov Objectives

Instructions Menu
"This represents the instructions for this scenario:
~ Step 1

~ Step 2

~ Step 3";

Xympa 4.16: Emdoyn tov Instructions
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Menu

History "This represents the patient's history.
This text can span across multiple lines";

Select your scenario

Instructions

Yyfpa 4.17: Emloyn tov History

A@o¥ tpéet To 6eVAPLO, Ol HETAPANTEG EMEKTAON G TOV VITOGTNPILEL TO TOLY VIOl EPPOVi-
Covtar onv 006vn. O cevaploypdeog £yl otn didbeon tov 11 akdiovbeg petafintéc,

ot onoieg gpupaviCovrar dpeoa oty 006vn (Zynuo 4.18):

e Message
e NIBP1

o NIBP2

e NIBP3

e Sp02

e Respiration
e |[Pla

e IP1b

e |Plc

e |P2a

e [P2b

o [|P2c

e Temperature
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48 Virtual Telemedicine l

Timeat 00:07 | V2 w5 VB, ay ay avR Zoom henu

e,

Patient Score SpOZ

Tyqpa 4.18: Metofintéc Enéktoons kot o ydpog Epeavieng toug

XPNGUYLOTOUDVTIOG GUVAPTICELS EMEKTACNG, O GEVAPLOYPAPOS UTOPEL VO TOPOLGLAGEL
TEPICCOTEPES TANPOPOPIECS.
e SetAnimation(«ovopo»)
®¢tel v Kivnon tov acBev) e to ovopa mov didetor. To dvoua pmopet va gi-
vat éva omd o akoAovOa:
o "BreatheHard"
o "BreatheNormal"
o "BreatheSlow"
o "Dead"
o "Default"
o "Headache"
o "Stomachache"

e SetColor(«6vopa»)
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®¢tel 10 ypopa Tov acbevi| pe to dvoua mov didetat. To dvopa pmopet va givon

£va, oo to. akOAovOo:

o "Normal"
o "Pale"
o "Blue"

SetColorVal(«kdxkivoy, «tpaoivoy, «UTAE»)

®étel 10 ypopo Tov acbevny oe poper Red Green Blue, 6mov 1 tyun o kébe
éva amd to tpio gpopato ivar po Tipn omd to 0 péypt to 1. INa mopdaderypo to
pavpo givon (0, 0, 0), o donpo (1, 1, 1), To xkékKwvo (1, 0, 0), To Tpdowvo (0, 1,
0) ko o pmie (0, 0, 1). OmoladTOTE AAAN TN CLVOLALEL TO YPDOLATO, AVTE V1oL
va wopdyel 0vto Tov emBupel o ypNoTNG.

SetECG(«bvopay)

®¢tel to kapdoypaenua (Zynua 4.19) og éva and ta akdiovda:

o "120"

o "150"

o "180"

o "30"

o "45"

o "60"

o "75"

o "90"

o "AFIB"

o "A.FLUTTER"
o "A.PAUSE"

o "ARRHYTHMIA"
o "ARTEFACT"
o "AUTO"

o "AV-BL.I"

o "AV-BL.II"

o "BIGEM"

o "COUPLET"

o "DEM.PACER"
o "INTERF"
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o "NONE"

o "PACER"

o "PACER.MAL"
o "R-ON-T"

o "RBBB"

o "RUN"

o "SIN.ARRHY"
o "ST.DEPR"

o "ST.ELEV"

o "SVPB.S"

o "V-FIB"

o "V-RHYTHM"
o "VBP.MULT"
o "VBP.UNI"

o "VTACH"

SetECGto(«bvopay, «Ttpocaproyn»)

®¢tel 1o Kapooyphonua (Zynua 4.19) ce éva and to mo Téve, oAl epapprolet
TPOCAPLOYY| GE KATOW GUYKEKPUEVT TIun. [a mapdderypa, 10 kapdloypdaenua
St.Elev givar o€ 75 xtdmovg kot 1’ avth ) cvvaptmon Oa epeovictel 6to puoud
mov Oa divetan amd TV TPOGAPLOYT.

WinGame(«uivopo»)

Telewwvel To moyviol pe vikn yu tov maixken, epeoviCovrog (nali pe dAieg mAn-
POPOPIEC) KOL TO «UNVOLLO

LoseGame(«unvopa»)

Onwg mo mave, pe ) dapopd 6Tt TaikTng avet To Ty viol

EndGame(«6pto», «pivopo»)

Onwg mo whvo, pe ™ deopd 61t 0 maiktng Kepdilel To moryvidl povo edv M
Babporoyia tov givor peyadvtepn 1 ion amd to 6p10.

Grade(«Bafuoc», «punvopo»)

[TpocBétet, M aaipel av o Pabudc sivar apvntikdg, kKamolo Padud amd ™ Pabd-
poroyio (Zynue 4.19) tov maik. To «pivopoy epeavifetor dv o moikTng mo-

o€l 610 Kovumi Score, aArd speaviletarl Kot 6to T€Aog Tov Toyvidov. To un-
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vopa epgavifetor kOkKvo, av o Babpdg etvar apyntikdc, Tpdcvo, av givor Oett-
KOG, | dompo av o Pabudg sivar undév.

o SetScore(«Baduocy)
®¢tel T Paduporoyia xwpig va 10 peavicel 6To ¥pNoTr. XPNOUO Yo TV opyL-

kN Babuoroyia Tov cevapiov.

Yrdpyovv Kot GAAEG GUVOPTNHGELS EMEKTOONC, OUMG deV eUPaviovv Kamolo Guecn oA~
Aayn mpog tov xpnom. o mepiocdTepeg mAnpogopieg, avapepbeite oto TMapdptnua
A’.

4 Virtual Telemedici

Zoom Menu

Patient Score Ktonot (aAralovv avto-

(1
Koapdoypaenua o poto, avaioyo. pue To
Kap310YpaPNHL)
BoBpoioyio :

Tyqpa 4.19: X®pog epeavieng Tov Kopdoypaeipatos Kot s padporoyiog
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4.5 Kaporwypopnpato

Ta KapdloypaenLaTe. TOv YPNOUOTOIEL TO oty vidt eivan puiayuévo o apyeia .ecqg. Ta
apyeion aVTA K®OKOTO0UV aplBIoVE KIvNnTNG LVTOOICTOAG GE YNOLOKNY HOPQY| TOL
Bpiokovtat og oepd. Kabe yphonua vapyel 6e Lopen GAKELOL TOL TTEPLEYEL .ECY ap-
yelo (Zynua 4.20). e kabe parxelo vVIAPYEL VO 0pYEl0 Yo TOVG KTOHTOVG KO VAL Yol

KkéOe Eva amod to 12 onpota.

| | vdecg

|| vhecg

|| vib.ecg
4 | AFIB
aVF.ecg

| | aVLecg
aVR.ecg

base
heartRate.ecg
Lecg

M.ecg

m

M.ecg
vl.ecg
v2.ecg
v3.ecg
vl ecg

vh.ecg

|| vib.ecg
[ AFLUTTER
[d APAUSE

[ ARRHYTHMIA
1 ARTFFACT

Xypa 4.20: Opydavoon Tov ypapnpdtav ECG

Ka0e apBuodg PBpioketon o amdctoon 10 y1MOGTOV OELTEPOAENTOV OO TOV EMOUEVO.
v mepintmon Tov KTHmwv, o aptBpdg avtodg sivar o apBpdg mov eppaviletar otov
ToiKT ©G 0 PLOUAC KTOT®V NG KAPIUG. ZTNV TEPIMTOOT TOV GNUATOV, Ol TIUES Elvarl

og uVolts.

Mo v kataypaen tov onudtov ypnolworomdnke pio teyvnT YEVVATPLA TOAUGV, N
omoia giye N duvatdHTNTA VO TOPdyeEl d1dpopa opato. AKOAOVO®S EVAOGOLE TN YEVVNI-

TPLOL PE VO UNYGVILLOL KATOY POPTG CTULATOV KOt THPALE TIG TYHES TOV KAOE GNLOTOC.
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Kémow onpata 6pme, 6mog 1o RBBB (Right Bundle Branch Block) dev vmootpilo-
vov omd 1 yevvhrpla. Emiong, oto moryvidol ta onuota mpénel va emovolapufavovot.
Adym tov 611 OA0 TOL CHOTO KATOYpAQTNKOY 6To. 10 dgvTEPOAETTA, TOL CUATA OEV &-
TOVOAAUPAVOVTOY KUKAIKA 0woTd. [ avtd 10 6KOTO YpAeTnKe Vo TPOYPOUO TO O-
noio emétpene v aAlayn koi eneepyocio Tov onuitov (Zymuo 4.22, Tyfuo 4.23).
Mol Eextvnoel 1o TpoOypappa, peaviCetor éva Tapabvpo To 0010 GOV EMTPEMEL VO,
AVTILYPAWYELG N TPOTOTOCELG £VOL VITAPYOV KOPILOYPAPN LA, 1) VO, SNUOVPYNCELS VO VEO
(Zyuo 4.21).

N Select an ECG

Path:  C:\Users"Foodinger\Dropbox'Serous Telemedicine'.Serous Tele [:]

Select a signal: These folders do not contain any signal data:
(No items to display)

AFIB
AFLUTTER
APAUSE
ARRHYTHMIA
ARTEFACT
AUTO

[ Delete l [Dg:licate l[ Mew l

Xyfqpa 4.21: Emioyéag ypagipatog
To npoypappo dev eivan pépog tov «Virtual Telemedicine», aAld ypnoonomdnke yio

va g€adetyel Ta dvo mpoPAnuata mov avaeépdnkav o wdve. I'paetnke oe C# pe to

framework g .NET «ot propei va emovaypnoporombei kot yio dAleg epyaocies.
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File View Actions Help

Zoom X Zoom Y
[J x1

Lock | Seconds
Grid Show Line

4 1

[LPaint J [ Stat | [ End | [ Marker |

Average HR: |75 HR: |75  Time: |Oms Signal Value: |857.5 Point Value: |-1025.6

Xyqpna 4.22: To npoypoppa eneepyaciog ypoonuatov

oo N =~

File View Actions Help

Lol J[m | fad[v2][ v ][ va][vs][v6][av][avF][avR]
Zoom X Zoom Y
|_J x8 |_J x3

Lock V| Paints  [¥| Seconds
Stretch  [V] Gnd Show Line

4 I

[ Point | [ stat || End | | Marker |

Average HR: |75 : Time: | 1340ms Signal Value: |265.0 Poirt Value: |-566.9

Zyfqpa 4.23: Mey£é0uvon Tov Ypo@potog A6TE vo. givar o €0koin 1) eneepyasio Tov
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Kepararo 5

To «Virtual Telemedicine» mg Xopoapé Maryvidn

5.1 Ewsoywyn 6Toug unyovicovg Tov oty vidton ol
5.2 H évvola tov Zevapiov 51
5.3 ¢ to Virtual Telemedicine givatl cofoapo moryviol 52
5.4 Odnyieg ypnong 53

5.1 Ewcaymyn 6Toug pnyovicpovg ToV ToLviolov

To oy vidl avTamokpiveTal 6TV avAayKn va EKTUOEVGEL TOVS YTPOVS Yo TNV EMIAVOT)
TPOPANUATOV GE TPOYUATIKES KOTAGTAGELS 1 TPIKNG TePiBaAyng pécm evoc cuoTiia-
t0g TNAgloTpknG. O ypNoNg 6€ £va TPOTOTLTO GEVAPLO, £vOg €V evepyeia yatpdg, Ka-
Aettan va avtamokpifel oTig 1aTpikég avaykes £vOog e1KovikoD acBevn mov PpiokeTon €€
AMOGTACEMG LLE TN YPNOT VO cvothuatog tnAeiatpikig. O xpnotg Aapupdvel Kamoteg
evépYELes AoV HEAETNOEL TPOCEKTIKA TIG TANPOPOPIES TOV TOL divovTal Ao TO GVGTN-
po, ot ooieg eivor PACIOUEVEG OTIC TPAYUATIKEG TANPOPOpPie TIC omoieg Ba pmopovoe

vo Adfel o€ évo Tpayuatikd oevapto. [3]

5.2 H évvoro. Tov Xevapiov

‘Eva Xevapro opiletl o koatdotaon oty omoia o pmopovoe Evag ypnotg vo Ppebet
cav 1atpdc. [leprypdopet v 10Topic TOL AGOEVY KOl TV KATAGTOGT) TOV, TOLEG EVEPYELES
pénel vo, AaPeL 0 xpnong, kabmg Kot Kamoteg AavBacuéves evépyeleg mov Ba pmopovoe
va mapel. Kabe evépyela odnyel oe kdmolo amotéleoua, To omoio pumopel va eivon gite

BeTco eite apvnTiko.

To moyviol oty beta popon mepiéyet tpia oevapa [2]:
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e Procardial Pain, oto onoio o acbevig avtipetomilel éva 0&H ote@oviaio ohv-
dpopo.

e Palpitations, oto omoio 0 acbevig Pudvel kKapdlokég appuOpiss.

e Syncope, oto omoio 0 acBevig £xel dYVMOOTEL e U0 KOATTOKOIALKO OTOKAEL-

GuO.

O yprotng pmopet e0KOA Vo TPOoHETEL VEL GeEVAPLa, T 0ol UITopEl vo. Ypayel glte 0

i010¢ &ite évag Tpitoc.

5.3 II®g 7o Virtual Telemedicine givar coPapd woryvior

INo va dei&ovpe mog to Virtual Telemedicine eivar coPapd mayvidt, mpénel TpdTO VO
deiEovpe 0Tt elvan oy vidl kot Oyl anAn tpocopoimotn. Avto Ba 1o deiEovpe ypnoipo-
TOLOVTAG TOV OPIGUO TOV TALVISION OV AVOQEPANE TPONYOLUEVRS [5], avayvwpilo-

VTOG T, TPio. GTOLYELD TTOV TPETEL VOL TO ATOTEAOVV:

1. "Eva teyvnto gnmooro
Zmv 006vn vrdpyetl évog ewovikdg acBevig, o omoiog €xel v dpeon ovaykn
aTpikng Pondetag. O acbevig dev eival TPayUaTIKOS Kot ETOUEVOC OTOL0ONTOTE
mai&o dgv duvator va BAdyet kavéva tpocwmo. To eundoto ivor dSnAadn n Ka-

tdotaot tov achevn, TNV omoia 0 TOIKTNG-YITPOS TPEMEL VOL AVTILETMMIGEL

2. "Eva 6Vhvolo amé Kavoveg
2N YeEVIKN TEPIMTOON, 01 KOvOoveg eivan amAoi: O ypnotng TpEMEL ATAMG VoL EML-
AéEel T oot gvépyela mov appolel oty kotdotacn. Ot vrdAomol KovOveg
kaBopilovtar amd 10 cevapro. ' mapaderypa, Eva cevaplo pumopel va £xel OpLo

xpOVoL, 1 0p1o AdOog emMAOYDV.

3. 'Eva petpnioypo amotéreopa
‘Eva cevépro pmopel va teleidoet gite oe emtvyia, gite oe amotvyio. [Iépa and
aVTO TO OMOTEAECUO OLLMC, O GEVOPLOYPAPOS Hmopel va, opioetl £101kn Paduoro-

yia Tov e€aptdton amd T1g emAoyEC Tov xpnotn. H Babuoroyio avt mapovoid-
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Cetat oToV TEPUATIOUO TOL GeEVapiov, OPMG eival Kol TPOSPAGIUN KATd TN dtdp-

KELOL TOL Ty VIS0V,

To mouyvior etvon ko ZoPapd IToyviol, d10tt o maiktng viobetel TOV POAO £VOC Y1aTPOV.
Ot d1popeg KATOOTAGELS OTIG 0Toleg pumopel va fplokeTat 0 acBevng eivotl TporypoTiKES.
Kot enéktaomn, ot opBég amopacelg mov pmopet va AdPet elvar watpucd opOéc kot de Bv-
owaletor n peaiotikdTnTA Yoo Xdpn ™G youyaywyias. Tailovtag 1o mouyvior évag Ba
Umopovoe va Label TG Vo GLUTEPLPEPDEL GE KOTAGTAGEIS TAPOUOLEG LE OVTEC TOV GE-

vapiov, 1] Vo avaVEDGEL TIG YVOGELG TOV.

5.4 Odnyieg xprong

Axolovbovrtag kamoteg odnyieg, o xpnotg Oa Ppet v gumepio Tov Tan&ipaTog mo gv-

KOAN.

MoMg tpé€el 10 Ty vidl, avtipetonilel Ty 000vn mAnpoopidv (Zynua 5.1). IMatod-
vtag to kovumi Continue, o ypriotg Oa Bper umpootd tov to Kupimwg Mevov (Main
Menu)

ures LTD and eHealth Lab of the Un

Caontinle

Xyfpa 5.1: O06vn Tinpopoprdv
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5.4.1 Kvpimg Mevod

To Kvpimg Mevov €xet dvo popeéc. H mpodtn popen (Exmua 5.2) epeavifetor poig o

¥PNOTNG ThEL Yio TPpdT Popd oto Kupiwg Mevod, 1 apéowg poAg emotpéyet oto Ku-

pimg Mevod agov teleidost Eva mayvidl. H dedtepn popen (Zynua 5.3) eppaviCeto

otav 0 ypnotng emAécet va mael oto Kvupimg Mevod katd ) d1dpkela evog moryvidlov.

Ot emAoyég mov avTipeTOmilel 0 ¥pnoTng tvat:

Resume

O ypnong pmopel va emAéEel To Resume dtav mrye oto Kupimg Mevod kotd ™
duapkelar evOg Touyvidlon. X’ ouTH TNV TEPIMTOOT TO TOLYVIOL TUYDVEL, Kol WE
TNV €mAoyn Tov Resume o ypnotng cvveyilel Kavovika To moryviot.

New Game

O ypnotg pumopet amd €3 va Eexvnoet véo mouyvidl, apyilovtag éva cevdplo
amo TV apyn.

Restart

O ypnotg pmopet va emAaéEetl to Restart dtav nrye oto Kvpiwg Mevod katd ™
duapketa evog maryvidwov. Iatdvtag to Restart o ypnomg exwva to tpéyov oe-
vaplo amd v opyn.

Scenario Manager

Av 1 emloyn| maipvel Tov ypn ot otov Alayeplot Zevapiov, an’ 6mov pmro-
pel va mpocHécel | apaipécsl véa cevdpia.

About

Avt 1 emAoyn| maipveL TOV ¥PNOTY TNV apy K 000vVT TANPOPOPLDOV TOV EUPO-
viCeton poMg EeKvioeL To oy viot.

Exit

Avtr 1 emAoyn teppatiletl To moryviot.
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Main Menu

Typa 5.2: To Kvpimg Mevod otny apykij Tov popo

Main Menu

Resume:

About

Exit

Xypa 5.3: To Kvpimg Mevod otn dgvtepn popon|

5.4.2 Emoyn Zevapiov

Otav o ypnotng tatost oy emhoyn New Game oto Kvpimg Mevov, mapovoidletot

o’ autov 1 000vn emhoyng cevapiov (Zynua 5.4), n onoia mepi€yet T AioTo cevapimy.
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H Xiota avt mepiéyet 6la ta cevdplo ta omoia givan dueca dwabéotpa. Avtd To oeva-
pla givor:
e Ta tpia oEVAPLO TTOV VTAPYOLV WE TNV EYKOTACTOOT TOL Totyvidlov: Palpita-
tions, Precordial Pain ka1 Syncope
e To oevipio Electrocardiograms, to onoio eniong vmdpyel pe v €yKoTaoToo
TOV T VIooL Kot BpioKetal Yo, oKomovg emidelEng Stapopmv NAEKTPOKAPOL0-
YPOPNUATOV TOL UITOPEL £VOG YPNOTNG VO GLVOVTINGEL KATA T OIUPKELD TOV TToLl-
VIS0V
e  Onowdnmote dAAo cevéipila mpooteBobv amd v 000vn Awayeipiong Zevapiov.
>’ ot TNV TEPIMTOON TO EXTAEOV GEVAPLO €ivan povo éva, to Demonstration,
TO OTO10 YPNOLOTOLEITOL ATOKAEIGTIKA Y10 OKOTTOVG EMIOEENG Y0 QLT TNV €p-

yooia.

[Motdvtag mhve og éva amd avtd Ta oevdpla, ELEavilovtal 6To YPNoTN Ol TANPOPOPiEg
Yo, T0 EMAEYOUEVO 6evaptlo (Zynua 5.5). Otav éva oevdpio givar emieyuévo, epeoviCo-
vton ko emmAéov emioyéc: Goal, Objectives, Instructions kot History. H gmidoyn Goal
gtva M 1610 yuor Oha ta oevapa. Ot emhoyég Objectives, Instructions kou History pmo-

POLV Vo SLaPEPOLY Kat 0pilovTol amd ToV GEVAPLOYPAPO.
AoV éva cevdplo glvar emAeypévo, Totdvtog To kovuni Start o ypnomg Bo Eekvnoet

va mailel 1o oevaplo avto. Av o ypriotng BeAnocet va petakivnBei tico oto Kupiong Me-

VoV, umopet vo mathoet To kovuri Main Menu.
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%# Virtual Telemedicine

Tyfqpa 5.4: O06vn emhoyng oevapiov

ur scenario

e goal of the
learn how to

Xyfqpa 5.5: 'Eva ogvapuo givor emieypévo kot ep@avifovror emmiéov emioyég
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5.4.3 Ereéfiynon Awmpoconeiog Taryvioron

Me 10 Eekivnua evog oevapiov, TapovcstdleTonl 6To ¥pNnotn pia 006vn n omoia £xel ™

popen Onwg paiveton 6to Zynua 5.6.
W il Telemedicing

i 2 U0:05 d w2 V3 5 VB Vvl ay avR enuy

m'atierlt

@ e N 1
S Goa

atructions Objec

Clicked @ptioni

Tympe 5.6: To ypagwo meprpairov Tov Virtual Telemedicine

AxolovBel emeEnNynon yio v KaOe meproyn:

A. O ypbvog deEaywyns Tov Tatyvidlon, € OEVTEPOAETTOL.

B. EmAoyn onpatog yio 10 nAEKTPOKAPIIOYPAPTLLOL.

C. Ortav owtd 10 xovuni eivon ToTNUEVO, TO NAEKTPOKAPIOYPAPN O HeyeBUuvETAL
QVTOUNTO MOTE VO YOPEGEL TNV TEPLOYN oV eppaviletar (Zynua 5.8). O ypn-
oG Ba XPEGTEL VO EVEPYOTOGEL OWTY TNV EVTOAN Otav BeAncel va eEgTdoel
TO NAEKTPOKAPIOYPAPN L0 TTLO TPOGEKTIKA. AlOpeTIKE, TO onua epeoviletan
oe KAipaka omd -6000uV péypt +6000uV (EZyxnpa 5.7).

D. TMotovrag avtd To Kovuni o ypriomg Oa petaxivnBel micw oto Kvpiwg Mevov.

E. 2’ avt v meproyn epoaviletol 1o nNAEKTPOKAPIOYPAPN O TOV acOeVT).
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Ed® vrdpyovv dAeg o1 emAoyég oL €yl ot d1dBeon TOV 0 YLOTPOG Yol Lo O€-
dopévn otypn. Otav pa emaoyn epeoviCetan pe ykpila ypappatao, TOTE 1 EVTO-
A ovTn €lval TPOCOPIVA U1 EPIKTN.

Edd mapovoidlovtal Oheg o1 mAnpopopieg Tov acbevn, Ommg Ko oty 006V &-
TAoYNG oevapiov. Avtég divovtal péca amd 10 GEVAPIO.

. Otav ovtd to kovumi givar emdeypévo, ot eikova tov achevr) eaivetar kabopd
OTMG TO TAVE.

Otav avtd 10 Kovumi elvarl emheypévo, gppavifeton Tdve amd Tov acheviy 1M
Babuoroyia (Zynua 5.9). O acbevic o’ avty v mepintwon eupavifetal wo
OKOVPOG, £I61 MOTE TO Kelpevo va givarl mo gpeavég. Ot Betikéc Pabpoioyieg
eppaviCoviot mpdoves, evd ot apvnTikes eppaviCovror kokkwvec. Otav o fabd-
poAoyia gtvar ovdétepn, 10TE Aettovpyel cav onpeimon kot epeaviletar dompn.
H meproyn omov eppavileton o acBevig kot o1 emumhéov TAnpopopieg, 6tav givar
EMAEYUEVEG.

Epopavifer miveo and tov acBev tic minpogopieg cevapiov, 0Tmg akppog eivat
Kot oty 000vn emAoyng cevapiov.

Ed® mapovcidleton Kamoto unvopa mpog tov ¥pNnotn, to omoio e€aptdrol movta

oo T0 GEVAPLO.

ympa 5.7: To kovpsi Zoom dev givon emreypévo

Xympea 5.8: To kovpsi Zoom givan emieypévo
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Patient

Neutral Score

Instructions Obj e: History,

Zympe 5.9: H pabporoyia Tov ypioty

5.4.4 Té€hog TOV ALY VIOL0D

Ortav éva oevapro teppatiost (Zynua 5.10), éxel dvo dvvatd amoterécpoto: Avtd g
emtvyiog Kot avtd g amotvyiog. AvTEG o1 TANpoeopieg epeavifovtar kot oty mepi-
TTOON NG OmoTVYiaG, He TN doeopd 0Tt o uRvoua ypaest «Failure» avti tov

«Success».

hlenu

Success

ge

Final Score:

Yynpa 5.10: To cevapro Teppdtice pe amotéreopa Ty EmTLY)ic
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Me to matmua tov kovumov Replay to cevdplo emovekkivel and v apyn, VO LE TO

natnpo Tov kovumod Main Menu o ypfiotng petokwveitol oto Kvpiong Mevov.

5.4.5 Ewcoyoyn kot enelepyacio vEov Xevapiov

Ortav o yprionc emié€er Scenario Manager and to Kvpiog Mevov, petaxiveitar oty
006vn Awayeipiong Zevapiov (Zynuo 5.11). Matodvtag to kovuni Add, {nteitor amd Tov

xpNo va eEakpipmaoetl Tov Ppioketar To0 oevaplo to omoio BEAeL va TpocshEicet (Zynua

5.12).

Menu

Scenario Manager

Delete REMEE

Xyfqpa 5.11: Awyeipion cevapiov
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Open

B Deskiop »

¢ Favorites

P Desktop

18 Downloads
Dropbox

& My Cubby

(® Google Drive

=| Recent Places

Organize = New folder

o
|

|

T Delete
File folder

VS Projects
File folder

VT Publish
File folder

demonstration.acf

Mo preview available

e IRIE | ACF File
& Libraries RN =56 bytes
&) Cubbies

b eksetaseis.bd

Text Document
=l Kleene 168 bytes

| Documents

@' Music —~—  Google Drive
=] Pictures - & shortcut -

~  |scenario (*acf, *.5) -

File name:  demonstration.acf

Tympa 5.12: Emloyr cevapiov amwd Tov vroroyieti

2V TEPINTOOTN TOV TO GEVAPLO TEPLEYEL GLVTAKTIKG AGON, T0TE awTd Ba epPavicTodV
o€ véo mapdabupo (Zynua 5.13). Av S10popeTikd TO GEVAPLO LETAYAMTTIOTEL [IE EMTLYICL,

Ba eppaviotel oty AMota tev cevapiov (Zyfua 5.14).

Error at line 24: 'aa’ is used but not defined.
Error at line: 24, Token 'end’

Typa 5.13: H petayl®dTTiom Topov6inecs GOVTOKTIKA LaOn

XyMpa 5.14: To oevapro mpootédnke pe emroyia

To 6vopa mov mapovctdleTon eivar To Gvopa Tov apyeiov kal Oyl tov cevapiov. Otav o

YPNOTNG UETAYAMTTIOEL HE emTLYIN v GEVAPLO TTOL £xEL OVOUO apyeiov To 1010 pE TO
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ovopa apyeiov kdmolov VLapyov cevapiov, Ba epmTNOel av BEAEL VO TO OVTIKOTAGTNOEL

(ZyAuo 5.15).

A scenario with the filename 'demonstration’ already exists. Do you want to
replace it?

Zyqpa 5.15: 'Eva ocgvdpio pe to idro évopa apysiov vrapyel 16n otn hicta

Téhog, pe to kovumd Delete ko Rename o ypiotng éxet ) dvvatdmmra vo. dtoypayet
Koo cevdplo mov vdpyel ot Alota 1| va aAAdEeL To dvopa apyeiov tov.

Ta apyeia avtd Bpiockovrar kot oto x®po Documents\Virtual Telemedicine\Scripts o
neplEyovv kdika otnv Evdidueon IMNoooca kot Oyt oty yA®cca oevapiov Scribulance.
‘Etot, av o ypnomg Beinoet, pmopel va dayepiotel Ta sevipio Tov Kot £E@ omd To moit-
yvidL.
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Kepalaro 6

A&rorhéynon

6.1 Amoitnoelg 64
6.2 MeBoodoroyia A&ordynong Evypnotiag [Motyvidion 64
6.3 ZOUUETEYOVTES 65
6.4 Opyavo A&oAdynong 65
6.5 Amoteléopata 67

6.1 Arortiogig

Ot aroutfoelg mov avagépoviot 6to Kepdiao 3 éxovv wavomomBel mAnpwg and v
vAonoinom tov Virtual Telemedicine 66ov a@opd Tig YEVIKES QmAITHOELS KoL TIG OTOLTN -
GEIS TOL YPaPkoV TePPAAAOVTOG. Ot YEVIKEG AMOLTIGELS IKAVOTTOONKaY e TNV OVA-
ntvén g YAdooog oevapiov Scribulance, pe v omoio pmopodv va ypaptovv OAmv
TOV €OV oevdpla Tov Ba propodoav va cupovv. Ot ypagikés omottioELg ENioNG Ko

MeOnKav amod 1o Ypaeikd mepBailov.

Ocov apopd TiG WTPIKES KOl EKTALOEVTIKEG OTOLTHOELS, EYOVV EMIONG WKOvVOTOINOel pe
™ Seopd OTL £0PTATAL PUOIKA Ad TO GEVAPLO. AV €va GEVAPLO deV gival Ypappévo
oMOTA, TOTE UTOPEL, Yia mopddetypa, vo unv Paduoioyel tov xpnotn 1 va unv mopExet
TO 10TOPIKO TOV 060V, OE®POVLE TMOS OTOLAONTOTE VEN GEVAPLO. KUKAOPOPT|GOLV ATt
endg oto péEAAOV Ba KOVOTOOUV TS OMOLTNGELS MHOC, OUMG OgV UTOPOVUE Vi

gyyonBobpe v opBoTTO TOV GEVOPi®MV TTOL Bal Ypdyouv TpiTot.

6.2 MeBoodoroyia A&oréynong Evypnotiog Mavyviorod
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To mpotewvopevo povtéro aloroynong yia to Virtual Telemedicine eivou n A&odldynon
Evypnotiog (Usability Testing). H A&woAdynon Evypnotiog mephapufaver ) pétpnon
TOV EMOOGEMV TUTIKMV YPNOTOV OTAV EKTEAOVV E0KEC TPOKAHOPIGUEVES O1OOIKAGIES,
ot omoiec ovpPadiCovv K’ avTég yia TIG 0moieg éva choTNUa gival KaTaokevaouévo [29].
Ot doKIHEG TPAYUATOTOLOVVTOL GLYVA GE EAEYYOUEVES cuvOnKeS epyaotnpiov. Otav ot
SOKIHEC PBACOVY GTO TEAOG TOVG, T OMOTEAEGUOTO KOTOYPAPOVTOL KOl 0VOADOVTOL.
Epotmuatoloyla divovior 6Tovg ¥pnoTeg Kot Ol OMOVINGELS TOVS KOTIYOPLOTO0VVTIOL
kot vroroyiletar n péon Pabuoroyio. To Usability Testing pmopei va cvvdvoaotel pe
TOPOTNPNOELS, PIVIEOCKOTMOVTOS TOVS YPNOTEG KO KATOYPAPOVTAS TIG EVEPYEIEG TOVG UE

TO AOYIOUIKO.

6.3 Zoppetéyovreg

O1 yproteg ot omoiot oToyevovtal yio Ty a&toAdynon tov Virtual Telemedicine Oa &i-
vat yurpol. H derypatoAnyia g peléng avtg Ba nepiéyet mepinov 20 katoikovg amd
Swpopa pépn g EALGSaG. AOY® TV EI0IKAOV YPOVIKAOV TEPLOPICUDV, TV TEPLOPIGLLE-
VN S10BEGIOTNTA TOV YIOTPAV KoL T1 YEOYPOUPIKT TOLS d1apopd, Kabmg ot yiatpoi {ovv
Kot epydlovtol og dlapopeTikég TOAEIS oty EALGSa, To Usability Testing dev givon ept-
K10 vo paypatonomBel oe epyastplo. Aentopepeis Ppa-mpoc-Prpa odnyieg Oa ota-
AOVV GTOVG YOTPOVS, £TGL MOTE VO UTOPECOVV VO EYKATAGTIICOVY TO TOLYVIOlL GTOVG
TPOCMOTIKOVS TOVS VITOAOYIGTEG KOl VO TO SOKLUACOLV HE TNV novyio Tovg. Ot GuppeTé-
YOvTEG 0T SLuvEXEL {nmOnKav va cuoumAnpdcovy £va online pOTNUATOAIYIO Kol VO
oteihovy 6TOVG £peLVNTEG €val apyelo KaTaypapg, TO OmOl0 KATAYPAPEL OVTOUOTA TO
oLy viol Ko eptypdoet Tig evépyeleg toug. To apyeio avtd Ppioketon kdT® amd Tov OA-

kelo tov My Documents/Virtual Telemedicine g Log.txt.

6.4 Opyavo A&loréynong

To O6pyavo a&oddynong Ba eivar Eva epOTNUATOAOYI0 TOL €yl avamtuyOel €101KA Yo
avtd 10 O VidL, To omoio amotedeitan amd téocepa uEpn. To mpdto HEPOC avapEpeTal
OT0 ONUOYPOPIKE GTOLYEIN TMV GLUUETEYOVIMOV €K T®V OTOl®V givol To VA0, N NAkia,
TaL €T EUTEPIOG OTNV WITPIKY| EKTOUOEVOT), TEPLOYN TNG WTPIKNG TOVG YVAOTG Kol €101~

KELONG Kot 1 Tponyovuev gumepia e moryvidwa, cofapd moryviow kot cofapd mot-
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yvidia otov 1atpd topéa. To devtepo HéEPOC INTA amd TOVG GUUUETEXOVTES VAL EYKOTO-
GTNOOLV TO TOLYVIdL, VO TPOCTOONGOLY Vo ADGOLV TO TPOPANLATE TV TPLOV GEVAPI®mV
Kol 0T ovvExeld va fabpoAoycouy 1o emimedo dvoKoAlag Yo kdOe pio amd TG oKo-

AovBec evépyetec:

Install the game

Select one of the proposed medication/treatments for the patient
Keep track of their score while playing the game

Access the game objectives

Access the game instructions

Access the patient history

N o o a &~ w Db oe

Solve the problem

Mo kAipoka teccdpov onueiov Likert ypnowonoteitor yio mv a&loAdynon amd Tig
AvVOTEP® EVEPYELEG, HE TIC akOAovbeg emhoyéc: a) Easy, B) Ok, y) Difficult, 8) Needed
help.

To tpito puépog tov eptnuatoroyiov meprrapPdvel 21 onueio mov eotidlovv otV ot-
oAOYNoN Tov oy vidlov. Ot cuppetéyoviec Kahovvtot vo fablorloyncouvy Tig Kataotd-
GELG TTOL TTAPOVGIALOVTOL TOPAKATM YPNCLLOTOLDVTOS LU0 KAMUOKA TEGGAPOV oTueimv
Likert mov meplappavet i akdAovbeg emoyég: o) Strongly Disagree, ) Disagree, v)
Agree, 0) Strongly Agree ko €) I don’t know.

Ta otoyeia eivor To axdlovOa:
1. The game will be interesting for medical students.
The game is useful for medical student training.
The game is user-friendly.
The game provides ways to recover after making a mistake.
I like the interface of the game.
The game graphics are adequate.
The terminology used is correct.

The terminology used is consistent.

© o N o g bk~ DN

The response time of the game is as expected.

10. The feedback I receive when | make a choice is adequate.
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11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

The feedback I receive when | make a choice is confusing.

I can learn from my mistakes when | play the game.

The game is not challenging for me.

I feel “in control” when I play the game.

The time allowed by the game for the doctor to save the patient is sufficient.

I needed more time to be able to solve the problem in Scenario Precordial Pain.
I needed more time to be able to solve the problem in Scenario Syncope.

I needed more time to be able to solve the problem in Scenario Palpitations.

If 1 were an instructor | would like to use the game in a classroom setting with
my students.

I would recommend the game to my colleagues.

The game is complicated.

To tétapto PHEPOG TOV EPOTNUATOAOYIOV OmoTEAEITOL OO TEVTE AVOLYTEG EPWOTNOELS, Ol

omoieg etvon ot €ENg:

o B~ w0 D

What did you like about the Virtual Telemedicine serious game?

What did you not like about the Virtual Telemedicine serious game?

What did you find confusing or difficult to use in Virtual Telemedicine?

How would you suggest improving Virtual Telemedicine?

If you were training medical students, would you be interested in using this

game in your class?

6.5 Amoteiéopara

‘Exovpe nom AdPer 4 oroxAnpopéva epotnuatordyla kot avapévooue o vrdioura. H

nixio tov epotBéviov Kopaivetar amd 31 wg 36 pe péco dpo to 33. Ilpoépyovtar and

2 dpopeTikd WTPKaE movemota g EALGdac kot epydlovtar o 3 dtapopeTikd vo-

cokopeta. H meproyn evaoydinong tovg eivar Kapdroroyia, Opbaiporoyia, [TaBoroyio

ko ['evikn, evd 0 1Tpikodg Tovg poAog olapépet. Movo €vog amd tovg epmtnOEvTeg Exet

wponyovuevn eunelpio oe coPfoapd moryvioto.
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Ot amavtioglg Tov devTEPOL PéEPOVG avaypdpovtol otov mivaka [livaxkog 6.1, ot ama-
vtnoelg mov AdPope 66ov agopd TV aSloAdyNoTn TOV T VISIOD OvVaYPAPOVIOL GTOV

nivoxka [Tivaxog 6.2 Kot o1 amavToELS 0TI OVOIKTEG EPOTNOELS AVAYPAPOVTOL GTOV Ti-

vako [Tivakag 6.3.

1. Install the Game:

Xpromg A Xpnomgs B Xpnomg I Xpnomg A
Easy Easy Ok Easy
2. Select one of the proposed medication/treatments for the patient:
Xpromg A Xpnoms B Xpnomg I Xpnomg A
Easy Ok Ok Ok
3. Keep track of their score while playing the game:
Xpromg A Xpriomg B Xpomg I Xpfiomng A
Easy Ok Ok Ok
4. Access the game objectives:
Xpnomg A Xpriomg B Xpomg I Xpfiomng A
Easy Easy Easy Ok
5. Access the game instructions:
Xpromg A Xpnome B Xpnomg I Xpnomg A
Easy Easy Easy Ok
6. Access the patient history:
Xpnomg A Xpnoms B Xpnomg I' Xpnomg A
Easy Easy Easy Ok
7. Solve the problem:
Xpnomg A Xpnome B Xpnomg I' Xpnomg A
Easy Ok Ok Ok

IMivakag 6.1 Eninedo dvokoriog

Evaluation of the Game:
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1.The game will be interesting for medical students.

Xpnomg A Xpnomgs B Xpnomg I Xpnomg A
Agree Strongly Agree Strongly Agree I don’t know
. The game is useful for medical student training.
Xpriomg A Xpriomg B Xpomg I Xpfiomng A
Agree Strongly Agree Strongly Agree Strongly Agree
. The game is user-friendly.
Xpriomg A Xpriomg B Xpomg I Xpfiomng A
Agree Strongly Agree Strongly Agree Agree
. The game provides ways to recover after making a mistake.
Xpromg A Xpriomg B Xpomg I Xpfiomng A
Agree Agree Disagree Agree
. | like the interface of the game.
Xpnomg A Xpnoms B Xpnomg I' Xpnomg A
Agree Agree Strongly Agree Agree
. The game graphics are adequate.
Xpromg A Xpnoms B Xpnomg I Xpnomg A
Agree Agree Agree Agree
. The terminology used is correct.
Xpromg A Xpnome B Xpnomg I Xpnomg A
Agree Strongly Agree Strongly Agree Agree
. The terminology used is consistent.
Xpromg A Xpnome B Xpnomg I Xpnomg A
Agree Strongly Agree Agree Agree
. The response time of the game is as expected.
Xpromg A Xprome B Xpnomg I’ Xpnomg A
Agree Agree Disagree Agree




10. The feedback I receive when | make a choice is adequate.
Xpnomg A Xpnotgs B Xpnomg I Xpnomg A
Agree Disagree Disagree Agree
11. I can learn from my mistakes when | play the game.
Xpnomg A Xpnomgs B Xpnomg I Xpnomg A
Agree Disagree Agree Strongly Agree
12. The game is not challenging for me.
Xpriomg A Xpriomg B Xpomg I Xpfiomng A
Disagree Strongly Disagree Strongly Disagree Disagree
13. The feedback I receive when | make a choice is confusing:
Xpromg A Xpriomg B Xpomg I Xpfiomng A
Agree Disagree Disagree Agree
14. 1 feel “in control” when I play the game.
Xpromg A Xpriomg B Xpomg I Xpfiomng A
Agree Agree Strongly Agree Agree
15. The time allowed by the game for the doctor to save the patient is sufficient.
Xpnomg A Xpriomg B Xpomg I Xpfiomng A
Disagree I don’t know Strongly Agree Agree

16. I needed more time to be able to solve the problem in Scenario Precordial Pain.
Xpnomg A Xpnome B Xpnomg I' Xpnomg A
Agree Disagree Agree Agree
17. 1 needed more time to be able to solve the problem in Scenario Syncope.
Xpromg A Xpnome B Xpnomg I Xpnomg A
Agree Disagree Agree Disagree
18. I needed more time to be able to solve the problem in Scenario Palpitations.
Xpromg A Xprome B Xpnomg I’ Xpnomg A
Agree Agree Strongly Agree Disagree
19. If I were an instructor | would like to use the game in a classroom setting with my students.

70




Xpnomg A Xpnoms B Xpnomg I' Xpnomg A
Agree Strongly Agree Agree Strongly Agree
20. I would recommend the game to my colleagues.
Xpnomg A Xpnomgs B Xpnomg I Xpnomg A
Agree Strongly Agree Strongly Agree Strongly Agree
21. The game is complicated.
Xpriomg A Xpriomg B Xpomg I Xpfiomng A
Disagree Disagree Strongly Agree Strongly Disagree
MMivaxkag 6.2 A&oroynen tov Mayvidov
Questions

1. What did you like about the Virtual Telemedicine serious game?

Xpnomg A | It was interesting...

Xpriotng B | Itis simple, not many things on the screen to confuse the user.

Xpnotme I’ It was ok

Xpfhiotng A | Is a meaningful game on the cardiology even for those who are not to direct the object.

2. What did you not like about the Virtual Telemedicine serious game?

Xpnotng A | Everything was very good... Congratulations

Xpnotng B | | believe there is a space for more feedback on the wrong answers, either during the
game or after it ends (because the patient comes first, you have to save gun and then
study...)

XpnomgI' | Nothing

Xpriotng A | Few scenarios. History with the same potential alternative — different responses

3. What did you find confusing or difficult to use in Virtual Telemedicine?

Xpnomg A | Everything was easy...

Xprotng B | 1did not find anything confusing in the game.

Xpromg I' | Nothing

Xprotng A | Nothing

4. How would you suggest improving Virtual Telemedicine?

Xpnomg A | I cannot suggest something...
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Xpnomg B | | think it is a little bit more concise than it should; after all it is an educational game, so

I think a little bit more information/ feedback should be given on the answers.

XpriomgI” | No

Xpnotg A | Better Graphics
More scenarios

History with the same potential alternative — different responses

5. If you were training medical students, would you be interested in using this game in your class?

Xprotng A | Yes | would be interested in using this game in my class...

Xprotg B | Yes, | think it would be interesting for the students.

Xpnome ' | Yes

Xpriomg A | Yes

MMivakag 6.3 Avorytés Epomiosig

To oy vidt eyypaeel ovTOUATA TIG EVEPYELES TOV XPNOTN Kot TG TomobeTel og Eva ap-
yeio mov Ppioketarl oty tomobecia (user)\My Documents\Virtual Telemedicine\Log.txt.
AVO amd TOVG YPNOTEG TOV SOKILAGAV TO TToy VIOl pag £xovv oTeidel Ta apyeio avTA Yo
okomovg aloAdynons. Ta mepieyopeva tov apyeiov avtadv Bpickoviot otovg [ivakag
6.4 won [Tivaxag 6.5.

Time: 29/10/2012 7:05 pu
Scenario: Syncope

Result: Failure

Score: 35

-10: You have wrongfully chosen 'First degree atrioventricular block’
+15: You have correctly chosen 'Complete atrioventricular block’

+15: You have correctly chosen 'Ensure venous line and provide fluids'.
-10: You have wrongfully provided 'Verapamil'

Time: 29/10/2012 7:06 uu
Scenario: Syncope

Result: Success

Score: 85

+15: You have correctly chosen 'Complete atrioventricular block’

+15: You have correctly chosen 'Ensure venous line and provide fluids'.
+15: You have correctly provided 'Atropine’

+15: You have correctly provided 'Pacing'!

Time: 29/10/2012 7:12 pu
Scenario: Palpitations
Result: Success
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Score: 75

+15: 'Atrial fibrillation with rapid ventricular response’ was the correct action given the circumstances.
+15: You have correctly provided ‘Amiodarone".
+10: You have correctly provided 'Heparin LMWH".

Time: 29/10/2012 7:16 up
Scenario: Precordial Pain
Result: Success: 20
Score: 91

+10: You have provided Nitroglycerin sublingual

+5: You have provided 4mg of Morphine (Total: 4mg)
+5: You have provided 100mg of Aspirine

+5: You have provided 4It of Oxygen (Total: 4lt)

+10: You have provided 5mg of Metoprolol (Total: 5mg)
-1: Not enough power

+1: 360J Defibrillation

-5: Too much power

+1: 360J Defibrillation

+10: The patient is restored!

+10: You have correctly provided Clopidogrel

+15: The patient is saved!

MMivakog 6.4 Tlepieyopeva apyciov eyypopig amd tov Xpijotn B

Time: 31/10/2012 8:48 pp
Scenario: Syncope

Result: Failure

Score: 45

-10: You have wrongfully chosen 'Gulf-ventricular block Mobitz type 1 (Weckenbach)'
-10: You have wrongfully chosen 'First degree atrioventricular block’

+15: You have correctly chosen '‘Complete atrioventricular block'

-10: You have wrongfully chosen 'Pacemaker’

-10: You have wrongfully chosen ‘Lidocaine’

+15: You have correctly chosen 'Ensure venous line and provide fluids'.

+15: You have correctly provided 'Atropine’

+15: You have correctly provided 'Pacing’!

Time: 31/10/2012 8:48 uu
Scenario: Syncope

Result: Success

Score: 85

+15: You have correctly chosen '‘Complete atrioventricular block'

+15: You have correctly chosen 'Ensure venous line and provide fluids'.
+15: You have correctly provided 'Atropine’

+15: You have correctly provided 'Pacing'!

Time: 31/10/2012 8:53 up
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Scenario: Palpitations
Result: Success
Score: 65

-10: 'Atrial fibrillation with ventricular response good' was an incorrect action given the circumstances.
+15: 'Atrial fibrillation with rapid ventricular response’ was the correct action given the circumstances.
+15: You have correctly provided '‘Amiodarone".

+10: You have correctly provided 'Heparin LMWH'.

Time: 31/10/2012 8:56 up
Scenario: Precordial Pain
Result: Failure: 22

Score: 12

+5: You have provided 4It of Oxygen (Total: 4lt)

+10: You have provided Nitroglycerin sublingual

+5: You have provided 4mg of Morphine (Total: 4mg)
+5: You have provided 100mg of Aspirine

-20: You have wrongfully provided Codeine

+10: You have provided 5mg of Metoprolol (Total: 5mg)
+1: 360J Defibrillation

-5: Too much power

+2: 200J Defibrillation

-1: Not enough power

+10: The patient is restored!

-15: Alterplase was a bad decision

-20: The patient is dead!

Time: 31/10/2012 8:57 pp
Scenario: Precordial Pain
Result: Success: 20
Score: 97

+5: You have provided 4It of Oxygen (Total: 4It)

+10: You have provided 5mg of Metoprolol (Total: 5mg)
+10: You have provided Nitroglycerin sublingual

+5: You have provided 4mg of Morphine (Total: 4mg)
+5: You have provided 100mg of Aspirine

+1: 360J Defibrillation

-1: Not enough power

+2: 200J Defibrillation

+10: The patient is restored!

+10: You have correctly provided Clopidogrel

+15: The patient is saved!

Mivaxkag 6.5 Mepreydpeva apysiov eyypoens omd tov Xpnotn A
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Kepalaro 7

Younepdopora kor Melhovrtikn Epyacia

7.1 Zoumepaopoto 75
7.2 Zoumepdopoto ATOTEAEGUATOV 76
7.3 MeMovtikn Epyocio 76

7.1 Zvpnepaocpato

Avti N SMAOUOTIKY epyacia mEPLYpdPeL TNV VAOTOINGN €vOg cofapov ot vidlov, To
Virtual Telemedicine, to omoio otoyevel va ypnoomomel mg onuavtikd epyareio yio

TNV EKTOIOEVLON YILTPAOV GE YPNON TEYVOLOYLDOV TNAEIATPIKNG.

To mayvidt dnpooctedTnke o 600 cuvédpla petd amd kpion ([2] ko [3]). Andonace Kka-
AEC KPITIKEG KOl TO EVOLOPEPOV ATtO O1APOPOVS YITPOVG TTOL EMBLUOVV TN GLVEPYATTL
poli pac. ‘Exel mpookAnbei vo copmepiinebei g dnpocicvon oto Journal of Medical
Internet Research. H a&loloynon tov mayvidiod Ppicketon vwd eEEMEN Kal avopévovTal

0l QITOVTIOELG GTO EPMTNLATOAOYIO TTOV OVOPEPOLE TLO TAVE.

["a tovg 6KoTovE TOL TOLYVIdD AVaTTUYXONKE Kot 1) TPATN £KO00T TNG YADGGOS GEVA-
piov Scribulance, n omoia givatl katdAANAN yioo cvyypagn cevapiov Bacicuéva o Ka-
taotdoelg (State-based scenarios). Eivol emavoypnoiuomomotun Kot ELeKTaotur, ypnot-
LLOTOLOVTOS TO GUGTNLO. GLVOPTHCEMY EMEKTOONG, KO UIopel va xpnoiomoinfel Ko
Yo GAAG €pya. TNV TapoHoo KOO0 O EKTEAEGTNG TV GEVAPI®V UTOPEL Va, YPT1GLLO-

momOel ¢ PPprodnin g .NET.

Mo v KovomoinoT TV amalTiGE®Y TOL ToyVIdL avartiynke kot £vag eneEepyoa-

om¢ TV onuatov ECG, o omolog £xet tn duvatdTnTa vo SNUOVPYNGEL 1] TPOTOTOWCEL
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onupata ECG kot va mapdyel ¢ omotéAESOL CUATO EOIKA Y10, KATOLEG TAONOELS Yo

T1G omoigg givart SVGKOAO Vo avaKkTNOOVV amd TPy HoTIKOVS aeOeVELC.

7.2 Zopmepaocnota ATOTELECUATOV

OnoldNTOTE OMOTEAEGHOTA EYOVUE Yo TO ToyVidl gival, dVGTLYMC, TPOKATAPKTIKA
AMOY® ™G HKpng PAong amavINoe®V Kot Gpo To TEMKO GUUTEPUGO UTOPEL VO SLopE-
pet. [Tapatnpodpe OU®G poL YeVIKMOG TOAD BETIKT 0odoy ToL ToLyVidlo0, Kupimwg 6GoV
aQPOPd TOV EKTOALOELTIKO TOUEN O OTOI0g MG EVOOQEPEL TEPLGTOTEPO. OMO100NTOTE

KPUTIKY €Ivot ETOIKOSOUNTIKY] Kot Oyl amofappuvTiKn.

O ypfioteg elvar evyaptoTNUEVOL He TV WEA KOl TOVG UNYavVIcods Tov maryvidtov. H
dwmpoconeio elval amin Kot TaVTOYpova TANpoPoptlakt. H yxpnomn tov matyvidon eivar
amAn Kot €0KOATN, yopig va todommpel Tovg yprotec. Onolesdnmote TANpoPopiec ot
omoieg tvan draBéotpeg amd to mayviot etvor e0koAa TPOSPAGILES 0l TOVG XPNOTES Kot
Og yperaletal va GTOTOANGOVY ¥povo va yaEovv yi' avtég. OAot ot ypnoteg HEXPL TP
GLUEAOVNCOY TMOG TO TTaLViol umopel va ypnotporom el og éva amoTeEAEGHATIKO Epya-

Aelo ylo eKTAIOELON GTOV 1ATPIKO TOUEN.

Ta apyntikd oyoio LEYPL TOPO APOPOVGAV TEPIGGOTEPO TAL GEVAPLL TOV TOLYVIOLOD Kot
Oy1 10 1010 10 TaLvidL, TOL omoiov M emTVYio POiVETAL VO EIVOL OHOPMVO OTTOOEKTY] .
Avtd onpaivel Tog iomg ypelaotel va mpootedodv meplocdTePeC AEMTOUEPELEG G OVTA
OmMG Yot TOPASELYLO TEPIGGOTEPA EVOEYOUEVA, EOIKA OTOV O YPNoTNG Khvel AdOog.
Ed® dpmg pavepdvetar Kot 1 xpnopotnta e YAocoog cevapiov Scribulance: propei
0 OTOLOGONTOTE YIATPOG VAL ONLLLOVPYNGEL VEO GEVAPLO, 1) aKOUT VO PEATIOCEL / GLUTAN-

POCEL VO VITAPYOV GEVAPLO TOV 0oiov 0 TTyaiog KOdkag ivorl dtafEécpog.

7.3 Mehrovtikn Epyocia

7.3.1 Exrowdevtiké Mépog ko A&roroynon

‘Eva and ta emduevo Prpato ovtod tov oxediov apopd v gpappoyn tov Virtual

Telemedicine ot ypnomn g Tpocopoimong 6To TAAIGL0 Yo T0 0moio TpoopiloTay. Av-
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16 Ba empéyel TV €EETAOT TOV KOTA TOGO Ol pabNTéG pabaivouy mpayHatiKd Tig £v-
VOLEG TTOV OTOTEAOVV HEPOG TNG TPOGOUOIMONG Kot av givol Tpdypatt e 0éon va Av-
GOLV Ta TPOPANUATA OGOV APOPA TIG WTPIKEG KOTACTAGELS EKTOKTNG OVAYKNG. AVTO
glvol ocoppova pe Tic kotevbouvimpleg ypouuée mov mapéyovron amd Graafland et al.
(2012) o omoiog tOVIGE OTL TO TOYVidLK TPETEL VO £ivail GYESIACUEVA DOOTE VO cuUPadi-
Couv pe mpoypauptoTo S10a6KOAMOG oV TPOKELTOL VO, XpNCIHoToInBovV w¢ évag TpOmog

Yo TV TPOANYM TOV 1Tpikdv opaiudtov [30].

Xopic mpaypotiky eumepia, eivar Suvotd Yo TOLG HaONTEG Vo eltval EMTLYES oTNV
TPOGOUOIMON, YMPIg KAT OVAYKT) VO ATOKTHGOLV TNV IKOVOTNTO VO EPOPULOGOVY GCOGTA
T1G 101eG apyég oe dAleg meputtdoels. H copmeprpopd toug evtdg tng mpocsopoimong
umopet va gtvar dokipactikn 1 vo faciletor og AavOacpévn, av Kot emttuynuévn, Aoyi-
kn. Kotd ™ dudpketa pog cvvedpiog amoroyiopod mov Oa oyediootel 6tav to Virtual
Telemedicine ypnoyomomndel o€ £va EKTAOELTIKO TANIG1I0, MG HEPOC TOV GYESIOV &-
(QOPUOYNS TOV, Ol EKTALOELONEVOL Ba TPEMEL VL EENYNGOVY TNV KATAVONGOT TOVG Y10 TNV
TPEYOVOO. KATAGTOON, TNV EMBLUNTY KOTAGTAGN, TO GUVOAD TV OPYDV OV EQUPUO-
oTNKAVY Y10 TNV ETIAVGT TOV TPOPANUATOG KOl TOG AKPIPMG 0L EVEPYELES TOVG UETETPE-

Yoy TV TpEYOVCa KATACTACT 6TV emtfounty).

Oocov agopd v teMkr| a&lohdynon n endpevn petafintn mov Ba petpndel elvon n pe-
TAPOPA, 1N EQAPLOYN TNG VENG LAOMNOMG KOl G€ AALES KATAOTAGELS, 1| OTOi0l 6TO TANIGLO
NG TOPOVCOG EPELVNTIKNG LEAETNG Bl LETPNGEL TN «OYETIKY| LETOPOPEY, OTWS TNV K-

vOTNTa Yo TNV EMIAVOT TOPOLOIOV TPOPANUATOV GE TAPOUOIEG KATAGTACELS.

Oocov agopd ) perroviikn épgvva, 0nmg o Graafland et al. (2012) eneonuave, ta mot-
YVIOlL TOV AVOTTOCCOVTOL 1] YPTNCLOTOLOVVTOL Y10 TNV EKTOIOEVOT TOV UTPIKOD TTPO-
conkol Oa mpénetl vo emiBewpnBovv pv amd v Eviaén tovg otic pebdoovg ddacKo-
Moagc. Qg ek TovTOL pa TepoTEPm £peuva Ba mpémet vo kaBopicel TIG TOPAUETPOVS Kot
va emPePordoet emionpa yio to av éva coPapd moryvior propel va Bewpnbel wg mApeg

UEGO S1BUCKAMOC Y10 LTPIKOVE Kot YEPovpytkovs enayyehpotieg [30].

7.3.2 Teyviko Mépog
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Oocov a@opd 10 TeEXVIKO KOUUATL, LEPOS TOL KMIKA O NTav KaAd vo Eovaypatel 101
®ote o Tayvidl kat 1 YAdooa Scribulance va pmopovv va ypnoiporombovv ce mepio-
cOTEPA UNYOVILATO OOPOP®V AEITOVPYIK®V GCLCTNUAT®V. TO KOUUATL TOL EKTEAECTN
Ba PeAdtiotomromBei ko Bo evoopatmOel gv uépel pe 10 KOUUATL TOL UETOYAMTTIOTY,
€101 ®OTE VoL amoKpOPETOL EVIEADG TO EVOLIUEGO HEPOC KOl YWPIG Vo ypetaletatl TANPNG
petayAmtTion yio v avaktnon tov [Iinpoeopidv Tevapiov. H Scribulance eriong Oa

enekTobEl, EMTPENTOVTAG KAAVTEPT] OPYAVOGT TOAVTAOK®V GEVAPI®V.

Oocov apopd ™ dwyeipton tov cevapiov, Ba avarntuybel cvotnpa To onoio Ba kotePd-
Cet avtopata véa oevdplo To omoia eivar eyKeKpUEVA amd YoTpovE Kot TANPOLV TIG EK-
TOOEVTIKEG KO 1ATPIKEG OMOTNOELS TOL Ty vidlov. To mayvidl Ba mpogdonotel Tov
yxpNotn Otav dokiudost va maiel oevéplo amd Tpitovg, T0 Onoio deV MEPAGEL AmO TOV
ELEYYO TOV APUOII®V ATOU®Y, OVTOG DOTE VO EEPEL TMOG TO GEVAPLO EVOEYETOL VO TEPLE-

YELAAOM.
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Introduction

Scribulance is a simple scripting language developed for Virtual Telemedicine, a Serious Game
created by the University of Cyprus. The purpose of this scripting language is to create Scenar-
ios for this game, which can be used for simulating real-life cardiological incidents, for educa-
tional purposes.

In order to understand what Scribulance is about, one needs to understand how the game is
played.

Every scenario in the game involves some kind of incident that has befallen the patient. The
person who plays the game acts as a doctor and he is called to treat the patient so that his
condition is stabilized. The game is won when the patient is restored to a healthy condition,
and it is lost when the patient dies.

At any given time, the doctor has to make a choice from those shown on the screen. The
patient is also displayed, changing his animation or color to depict pain or any effect the
scenario deems necessary. The doctor is also allowed to view the patient’s medical history, in
case he needs extra information. The patient’'s ECG is displayed above, and additional
information is shown on the right, like his heart rate or temperature.

Clicking one of those choices may have an impact. For example, the patient’s ECG may change,
or a message can be displayed to the doctor. Some choices involve some kind of risk; they can
be fatal, but also have a chance to succeed. Finally, something may happen after a given time,
and the patient might die if the doctor does not react fast enough!

This is where Scribulance comes in. It is a language that can describe a scenario in such a way
that the choices and their effects are well-defined by the author. The Scenario can then be
added into the game easily. If there are no errors in the scenario, it will be added successfully
and made available to play.

Requirements:

A simple text editor will be enough to write a scenario. Don’t use a word processor like
Microsoft Word! Word processors add extra unpredictable information which confuse the
game and make it unable to process the scenario. A suitable program for the job is Notepad,

which can be found on any Windows machine.

Having a background in basic programming is encouraged and will certainly help, but it is not
required.
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Basic structure of a Scenario

A Scenario is made up of States, Functions and Variables:

A State may have any of the following Events:
e A collection of Options that the player will see. An Option has a set of commands to be
followed whenever that Option is selected.

e An Enter event. This is a set of commands to be followed whenever that State is acti-
vated.

e An Exit event. This is a set of commands to be followed whenever that State is deac-
tivated.

e A collection of Time Events. For each Time Event you must specify a time in minutes
and seconds. A time event is a set of commands to be followed when the specified
time passes after the State has been activated.

Variables hold temporary values needed for a scenario. A variable can be, for example, the
amount of times a patient was given a certain medication.

A Function is a set of commands not associated to a State. It can have any number of Parame-
ters (also known as Arguments) and may return a single value. Functions are typically used for
code that is repeated multiple times in a Scenario. Rather than copying and pasting the same
code over and over and have it clutter up the scenario, you could use a function and write the
code only once.

An Annotation is information, in text form, for one of the following:
e History

e Objectives

e |nstructions

Moreover, for each Scenario you must specify a Description and a starting State. This is called
the Scenario Declaration. This means that a Scenario must have at least one State. However,
everything else is optional. A Scenario will be valid, albeit pointless, even with no Functions or
Variables and just one State that has no Events.

Note: A State, a Function and an Event may also have their own Variables. These Variables are
not visible anywhere else except where they were declared. Variables declared as Scenario
Variables can be used anywhere in the Scenario.

The syntax of a Scenario implementing all of the above is as follows:

scenario "Description" StartState; Scenario Declaration. Description is how it will appear in the sce-
nario selection menu.

History = "History"; Declare the history of the patient. ‘=’ is optional.
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Objectives "Objectives";

Instructions "Instructions™;

var SomeValue = 25;

var PI = 3.14;

var SomeOtherValue;

var SomeText = "Hello";
var LogicalValue = true;

var LogicalValue2 = false;

state StartState
begin

var StateVariablel = 123;

on enter do
begin
var eventVar;
//set of commands
end

when 0:10 do
begin

//set of commands
end

when 1:30 do
begin
/*
set of
commands
*/
end

option "Click me" do
begin

//set of commands
end

option "Click me instead" do

begin
/* set of
commands
&7/

end

on exit do
begin
//set of commands
end
end

function CallMe()
begin
var funcVariable;
//set of commands
end

function CallMe2(paraml, param2)

begin
//set of commands
end

function AnotherFunction(a, b, c)

begin
//set of commands
end

Declare the objectives of the scenario.
Declare the instructions of the scenario.

This Variable holds a number

This Variable holds a number with a decimal part
This Variable does not currently have a value
This Variable holds some text

This Variable holds the logical value true

This Variable holds the logical value false
State declaration

This Variable is only visible to this State

State Enter Event

Declare a Variable visible only to this event.

Time Event to be executed after 10 seconds

Time Event to be executed after 1 minute and 30 seconds

Option Event

Another Option Event

Exit event

State Declaration ends here

Function without parameters

Declare a Variable only visible to this Function

Function with two parameters

Function with three parameters

First, note the bolded words. These are called Reserved Words. They cannot be used to name
States, Functions or Variables. The reserved words are the following:



and, begin, call, div, do, else, end, function, goto, if, jumpto, mod, not, null, on, or, return,
scenario, state, then, var, when.

The keywords begin and end simply denote the beginning and ending of something. You may
alternatively use the curly brackets { and } respectively to achieve the exact same result.

The words History, Instruction and Objectives are Annotations. Annotations can have their val-
ue set only before declaring Variables. These three annotations are optional, and can be given
in any order. The ‘=’ sign is optional, but only for Annotations; it is not optional for setting a
value to a Variable.

States, Functions or Variables must be named following these guidelines:
e |t must begin with a letter of the Latin alphabet or the underscore character (_)

e Itis optionally followed by any series of letters or numbers, or the underscore
character ( _)

e |t must not be a Reserved Word

Examples:

92name invalid — starts with a number
n@me invalid — non-latin character

name_ valid

_name valid

name92 valid

name#2 invalid — non-latin character
long_name valid

Note: You may not have two Functions, two States or two Variables that share the same name.

Note: Keep in mind that there exist a number of built-in Functions and Variables already de-
fined to provide for additional functionality. These may not be overridden by the author of a
Scenario. We will visit them later.

Note: Names are case-insensitive. This means that a Function called DoSomething is the same
as a Function called dosomething.

The order of elements in a Scenario is as follows:
1. Scenario Declaration

2. Variable Declaration

3. State and Function declarations, in an unspecified order.

The order of events in a State is as follows:
1. Variable Declaration

2. Event Declarations, in an unspecified order. Keep in mind that the options will appear
to the user in the same order that appear in the scenario.
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Now note the semicolons (;) after some lines. Those lines specify a command. The Scenario
Declaration and Variable Declarations are commands and so they must be succeeded with the
semicolon.

Now note the lines beginning with //. These lines are comment lines and they are ignored by
the computer. They’re there to help other people reading your scenario to understand what it
is about, but also as notes to yourself.

Finally, note the text included between /* and */. These are also comments, but they have the
ability to span across multiple lines!

If you import and run this Scenario, you will be presented with the choices "Click me" and

"Click me instead". Clicking them won’t do anything, simply because we didn’t tell it to do any-
thing.
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Values and Operators

Values are useful to a Scenario. Without them the Scenario has no point. What variables do,
essentially, is that they hold a value that can be used by the Scenario.

A value can be:

A Text value, also called a String value. A Text value must always be between double
qguotation marks ("), as seen above. They may only contain Latin characters, cannot
contain more double quotes (e.g. "This "text"" is invalid, but "This text" is valid), and
may span across multiple lines.

An Integer value, which is a number without a decimal part.

A Real value, which is a number with a decimal part. The decimal part is denoted with
a dot (.), as seen above. A comma (,) is not valid. A Real value may not contain more

than one decimal part.

e A logical value, also called a Boolean value, which contains either true or false.

By using Operators, we combine Values and get a new Value. The Operators supported by
Scribulance are the following:

Binary Operators:

+

%

Add two Numbers, two Strings, or a Number and a String together. Warning: 2 + 2
is 4, but "2" + "2" (two strings which contain a number) is "22"!

The subtraction of two Numbers. 5.5 — 2 will return 3.5
Divide two numbers
Multiply two numbers

The modulus of a division. 5 % 2 is 1, 8 % 3 is 2. Alternatively, you may use the
word mod instead of %

The integer result of a division. 5\ 2is2, 8\ 3is 2 and 12\ 7 is 1. Alternatively,
you may use the word div instead of \

Raise a number to a power. 222 is 4, 523 is 125

Only applicable if you wish to assign a value to a Variable. For example, test = 2
assigns the number 2 to the Variable test.

Unary Operators:

not

Negates a number

Inverts a logical value. true becomes false and false becomes true. Alternately,
you may use the exclamation mark (!). For example, not true is false, and !false is
true.
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The Logical Operators combine logical values and return either true or false.
Logical Operators:
== Whether two values are equal. You may not use a single equals sign (=) for com-

parison.

2 == 2 s true.

2 == 3 is false.

"word" =="word" is true.

"WORD" == "word" is false. Text comparison is sensitive to capitalization!

"24" == 24 is false. "24" is Text but 24 is a number!

true == true is true.

true == false is false.

true == "true" is false. true is a logical value but "true" is a text value!

I= Does the opposite of ==. When ==is false, !=is true and vice-versa. You may also
use the symbols <> if you prefer.

>, >=, <, <= are used for comparing numbers with numbers or text with text.
> Greater than
2> 1istrue.
1> 2isfalse.
2 > 2is false.
"B" >"A"is true.
"A" >"B" is false.
< Less than
2 < 1is false.
1<2istrue.
2 < 2is false.
"B" <"A" is false.
"A" < "B" is true.
>=  Greater or equal than
2>=1is true.
1>=2isfalse.
2 >=2 s true.
"B" >="A"is true.
"A" >="B" is false.
<= Less or equal than
2 <=1is false.
1<=2istrue.
2 <=2is true.
"B" <="A"is false.
"A" <="B" is true.

and This returns true when both operands are true. Alternatively, you may use the

symbols &&.

true and true is true.

true and false is false.

false and true is false.

false and false is false!

1==1 && 4 > 2 is true.

1!=1 && 5>2 is false.

A-9



1!=1 and 2>5 is false.

or  This returns true when either one of the operands is true. Alternatively, you may

use the symbols | |.
true or true is true.
true or false is true.
false or true is true.
false or false is false.
1==1]|| 4 > 2 is true.
1!=1|] 5>2 s true.
1!=1 or 2>5 is false.

Since Variables hold values, they may be used in other expressions just like ordinary values
would be used. For example, consider the following:

var Number = 25;

var FirstTime = false;
var HelloText = "Hello";
var SomeValue;

SomeValue HelloText + Number;
SomeValue FirstTime or true;
SomeValue = not SomeValue;

This Variable
This Variable
This Variable
This Variable

The following
SomeValue now

SomeValue now
SomeValue now

contains a Number value
contains a Logical value
holds a Text value
currently holds no value

may be placed in an event or function
contains "Hello25"

contains true, because false or true is true
contains false, because not true is false

Note: Variables, as their name suggests, might change their value any time during running the

Scenario.

Note: You may not combine values to describe options or event times. Moreover, you may not
use real values to describe time events. For example, the following code is erroneous:

option "Hello" + "World" do

when 0:(2+4) do

when 0:4.2 do

In a State:

Not allowed!

In another State:

Not allowed!

In another State:

Not allowed!

Finally, there are four important details to keep in mind.
e Empty values (for example, Variables with no initial value) are equal to the special val-
ue null. Two empty values are equal to one another.
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var Variablel = ; This Variable currently holds no value
var Variable2 = null; This Variable currently holds no value
var Test; This Variable currently holds no value
The following may be placed in an event or function

Test = Variablel == Variable2; Test now contains true!

e Using operators incorrectly, the result is always null.

var Variablel = "Hello"; This Variable holds the text value "Hello"
var Variable2 = 25; This Variable holds the number 25
var Test = true; This Variable holds the logical value true

The following may be placed in an event or function

Test = Variablel * Variable2; Test now contains null, because multiplying text with a number is
a valid operation!

e When comparing incompatible values, the result is always false.

var Test; The Variable Test is declared
The following may be placed in an event or function

Test = 2 and true; Test now contains false, because 2 is not a logical value!

e When combining Logical values with Text or Number, Logical values become 1 for true
and O for false. However, 1 and 0 cannot be converted to Logical values automatically.

var Test; The Variable Test is declared
The following may be placed in an event or function

Test = 5 + true;

Test 1 and 1; Test now contains 6, because true was converted to 1!

Test (2-true==1); Test now contains false, because 1 cannot be converted to true!
Test is now true, because true was converted to 1, 2-1 equals 1,
comparing 1 with 1 (1==1) is true.
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Functions and Return Values

We mentioned functions earlier. Now we will see how to use them.

A function can be used as a single command, or as a command which returns a value. You call
a function by writing its name followed by parenthesis which includes values passed as Param-
eters (also known as Arguments).

var funcVar; Declare a variable, visible for the entire Scenario
function Add(vall, val2) Declare a function called Add
begin
funcvar = vall + val2; funcVar now contains the summation of vall and val2
return; Exit the function. This is optional!
end

Inside an Event or a different Function:

Add(20, 15); After this command, funcVar has the value 35

A Function may also have a result. The result is specified with the return keyword. When a
Function has a return value, calling it can be used as a value.

var testVar; Declare variables for testing purposes
var testVar2;
var testVar3;

function Add(vall, val2) Declare a function called Add

begin
var tempResult; Declare a temporary variable only usable in this Function
tempResult = vall + val2; Add vall and val2 together into tempResult
return tempResult; Return the value of tempResult as a result

end

testvVar = Add(20, 15); After this command, testVar has the value 35

testvVar2 = Add(2, 50); testVar2 now has the value 52

testvVar3 = 10 < Add(8, 7); testVar3 now has the value true, because 10 is less than 15

Because a large Scenario can have many Variables, this might become overwhelming. Thus,
unless there is a reason, it is preferred to return the result of a function rather than assigning it
to a Scenario Variable. Also, if a Variable is only usable in a Function (such as tempResult) or an
Event, it is preferable to declare it there so that in the end the Scenario can be understood
more easily.

Note: The return keyword is optional. You may use return; to simply exit a function.
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Note: When a Function does not specify a return value, the return value is automatically the
special value null.

Note: When a Variable in a Function or a State changes, its value is reset and it is not remem-
bered!
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If-Statements

In order for a Scenario to become more interactive, its author should use If-Statements. The If-
Statements alter the flow of the commands by checking whether a logical prerequisite is true
or false.

Consider the following example. A patient suffers from a condition which requires the doctor
to give him a special kind of medication (say, RedPill) to survive. However, he may be only giv-
en two 5mg doses of RedPill. Providing more than that will simply kill the patient. This is how
you would do this in Scribulance:

var redpill = ©0; Count how many redpill doses the patient was given
In some State

option "Provide 5mg of Foolazol" do

begin
if redpill < 2 then Check if the patient was given less than 2 doses
{
redpill = redpill + 1; Increase the counter of doses
}
else This happens if redpill is equal or greater than 2
{
//Kill the patient Whoops!
//Commands omitted
//More on this later
}
end

Note: Remember that using the curly brackets { and } are exactly the same way as using begin
and end, and vice-versa!

In the above example, when the user is in the State in which this Option Event belongs to, he
has the available option to Provide 5mg of Redpill. When the user clicks on this option every-
thing is fine, but if they click more than twice, the patient dies.

Note: else statements are optional, and they must always succeed an if <condition> then
statement!

Finally, If-Statements may be nested.

if variable == true then
{
// commands
if variable2 == true then
{
//commands
}

A-14




else

{
//commands
}
}
else
{
if variable3 == true then
{
//commands
}
}
end
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Conditional Options

Conditional Options are similar to If Statements. They are ordinary Options, except they come
with a condition. When that condition is false, they are disabled to the user. When an Option
is disabled, it appears grayed out and clicking it does not do anything.

Consider the following example: There is a machine with two on/off switches. In order to use
it, both switches must be on. This is how you would do this in Scribulance:

var switchl = false; Whether switchl is on (true) or off (false)
var switch2 = false; Whether switch2 is on (true) or off (false)

In some State

option "Activate Switch 1" do

begin
switchl = not switchi; Invert the logical value of switchl
end
option "Activate Switch 2" do This happens if foolazol is equal or greater than 2
begin
switch2 = not switch2; Invert the logical value of switch2
end
option "Use Machine" Another option
when switchl and switch2 do Option condition, check if both switches are on
begin

//Use the machine
//Commands omitted
end

The Use Machine Option is only available if both switches are activated. The above example
has a similar effect with the following:

option "Use Machine" do
begin
if switchl and switch2 then Check if both switches are on
begin
//Use the machine
//Commands omitted
end
end

The difference is how it appears to the user. In the first case the Option is grayed out until both
switches are on. In the second case the Option appears valid to the user, but clicking it still
does not do anything.
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State Control Commands

State Control Commands are used to change from a current State to another. There are two
available commands: The goto and the jumpto command. They achieve the same result, with
one important difference. Whenever the author of a Scenario uses the goto command, the Exit
Event of the current State and the Enter Event of the target State are executed in that order.
On the contrary, using the jumpto command does not execute those Events.

Note: The Enter Event of the first State, if it exists, is always called when the scenario begins!

Note: Even when using the goto command, any related Enter and Exit Events are still optional.

Here is an example utilizing the above:

scenario "State Controls" startState; Say that the first state will be startState

var testVarl; Declare testing Variables
var testVar2;

state startState Declare the State called startState
begin
on enter do Enter event for startState
begin
testVarl = "Enter Start"; Set testVarl to "Enter Start”
end
option "goto other" do Declare an Option
begin
goto otherState; Activate the State otherState, execute events
end
option "jumpto other" do Declare an Option
begin
jumpto otherState; Activate the State otherState, don’t execute events
end

on exit do

begin
testVarl = "Exit Start"; Set testVarl to "Exit Start"
end
end
state otherState Declare the State called otherState
begin
on enter do Enter Event for otherState
begin
testvar2 = "Enter Other"; Set testVar2 to "Enter Other"
end
option "Go back" do Declare an option
begin
goto start; Activate State start, execute events
end
on exit do Exit Event for otherState
begin
testvar2 = "Exit Other"; Set testVar2 to "Exit Other"
end
end
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When the user starts this Scenario, testvarl contains "Enter Start" and testvar2 is empty. As-
sume the following actions are taken in this order:
1. The user clicks "jumpto other". The active State is now otherState. Nothing else hap-
pened, because the author used jumpto instead of goto.

2. The user now clicks "Go Back". Because the author used goto, the Exit Event of other-
State is executed, and testVar2 now contains "Exit Other".

3. The user now clicks "goto other". Because the command here is goto instead of jump-
to, testVarl now contains the value "Exit Start" and testVar2 now contains the value
"Enter Other".

4. The user now clicks "Go Back", testVar2 now contains "Exit Other" and testVarl con-

tains "Enter Start".

Generally, you will only need the goto command.
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Time Events

There are two kinds of Time Events: State Time Events and Dynamic Time Events.

State Time Events are Events that are executed after a specified time a State is activated.

In a State

when 0:10 do Time event to be executed after 10 seconds
begin

//set of commands
end
when 1:30 do Time event to be executed after 1 minute and 3@ seconds
begin

//set of commands
end

This is quite straightforward. There is, however, one thing that you should keep in mind: State
Time Events are invalid after their State is deactivated. This means three things:

1. If, for example, a State Time Event is set to happen 10 seconds after it is activated,
but the State changes before this happens, this Time Event will not happen.

2. Assume a State Time Event is set to happenl0 seconds after its State is activated,
but the State changes 4 seconds after this happens. Returning to this State will not
let the Time Event continue and trigger in 6 seconds. It will be executed in 10 se-
conds, as its timer is reset to 0.

3. When a Time Event is executed, and then the State exits but it is activated later on,
the Time Event will be executed again (provided the State is still active).

None of that applies to Dynamic Time Events. Activating them is a command and they don’t
belong to a specific State. Also, the same Dynamic Time Event might be pending more than
once at the same time. They also require a Function in order to be used.

Dynamic Time Events are implemented like this:

function eventToBeCalled() Declare a Function
begin
//set of commands
end
option "Time Event in 2 seconds" do Declare an Option
begin
call eventToBeCalled() when 0:2 Dynamic Time Event in 2 seconds, execute eventToBeCalled()
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end

The Dynamic Time Event won’t happen until the user clicks on the option shown above. As-
sume the following actions are taken by the user.

1. The user clicks on "Time Event in 2 seconds" at 20 seconds after the Scenario had be-
gun.

2. The user clicks again at 21 seconds after the Scenario had begun.

Then what will happen is that the function eventToBeCalled() will be executed at the 22 se-
cond mark (because of step 1) and it will be executed again at the 23 second mark (because of
step 2).

Because of that, Dynamic Time Events are more versatile but overusing them might make your
Scenario more complicated.

The Functions called by Dynamic Time Events may also have Parameters.

var testVar; Declare a test Variable
function event(left, right) Declare a Function
begin
testVar = left + right;
end
option "Time Event in 2 seconds" do Declare an Option
begin
call event(2, 2) when 0:2; Dynamic Time Event in 2 seconds, execute event(2, 2)
end

There is one more thing you have to keep in mind, however. Consider this example:

var testVar; Declare a test Variable
function event(left, right) Declare a Function
begin

testVar = left + right;
end

state testState

begin
var stateVar = 2; Declare a State Variable
option "Time Event in 2 seconds" do Declare an Option
begin
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call event(stateVar, 2) when 0:2; Dynamic Time Event in 2 seconds, execute event(statevar, 2)
end

option "Change State Variable" do
begin
statevar = 4;
end
end

This is more complicated than the previous example. This time we use a Variable as a Parame-
ter. The value of that Variable might change any time after the Time Event starts counting, but
before it is executed. However, the value that will be called will be the one the Variable had

when the countdown begun, and not when the function is executed.

Assume the following actions are taken by the user:

1. The user clicks on "Time Event in 2 seconds" at 20 seconds after the Scenario had be-
gun. The Variable stateVar currently holds the value

2. The user clicks immediately after that, before the 21* second, the option on "Change
State Variable". Now stateVar currently holds the value 4.

3. The user clicks at the 21* second the option "Time Event in 2 seconds".

What will happen is that at the 22 second mark, testVar will have the value 4 despite the fact
that stateVar had changed its value before. At the 23" second, however, testVar will gain the
value 6.
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Annotations, Built-in Variables and Functions

In order to create Scenarios that are complete, one needs to be able to display some sort of
information to the user. The only way to do this is by using Annotations, Built-In Variables and
Functions. They are special in two ways:

1. You cannot declare them, as they are already declared.

2. They are connected with the Game itself; changing / calling them will produce a visible
effect.

The Annotations can any of the following: History, Instructions and Objectives. Setting a value
to them may look like setting a value to a Variable, but Annotations are NOT Variables. You
may only set a value to an Annotation immediately after the Scenario Declaration, or immedi-
ately another Annotation. You may declare the three Annotations at any order, and declaring
an Annotation is optional. The only restraint is that you may declare the same Annotation only

once.

Note: You may declare Variables named as one of the three possible annotations, but changing
their value will not actually change the annotations themselves.

Keep in mind that the text data of an Annotation can span across multiple lines. Using the spe-
cial character #, an Annotation will appear in the game as if the line breaks. Moreover, the
special character ~ will appear like a bullet. Thus, the following declaration:

Instructions = "Instructions for
this scenariot#tare as following:
~ Step 1

~ Step 2

~ Step 3";

Will appear as such:
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The Built-In Variables are shown here:

| %8 Virtual Telemedicine

Zoom Menu

x|
-
Patient Score SpO’ o

)

histructions Obyectives

Messagelappearsihers

Note: Remember that Variables, as with any other name, are case-insensitive. Thus, message

is the same as Message.

Assigning a value to any of the Variables noted in the figure, the corresponding value will ap-
pear to that position noted by the arrows.

For example, the following command will display the message "Hello World" on the bottom of

the game screen:

In a Function or Event

Message = "Hello World"; Assign "Hello World" to the built-in Variable Message

The Built-In Functions are:

e WinGame(message)
Win the game and display the message to the user.

e LoseGame(message)
Lose the game and display the message to the user.
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EndGame(message, minimum_score)
Finish the game and display the message to the user. The game is won if the score is
greater or equal to minimum_score, or otherwise lost.

GetScore()
Returns the current value of the score

SetScore(Score)
Sets the value of the game score to that of Score. This should typically only be used at
the beginning of a scenario and use Grade(...) for other cases instead.

AddScore(Score)
Add Score to the game score. This Function should generally be avoided, as it doesn’t
produce any visible results. The use of Grade(...) is encouraged instead.

Grade(Score, remark)

Add Score to the game score. This will appear in the Scoring information, along with
remark to explain the reasoning behind the updated score. Score can be negative or 0.
If it’s positive, it appears in green, if negative in red. If it’s zero the remark appears
white, but the number 0 is not shown.

SetColor(color_name)
Changes the color of the patient. Valid values for color _name are:

SetAnimation(animation_name)
Changes the animation of the patient. Valid values for animation_name are:

"BreatheHard"  "BreatheNormal" "BreatheSlow" "ChestPain"  "Dead"
"Default" "Headache" "Stomachache"

SetColor(color_name)
Changes the color of the patient. Valid values for color _name are:

"Normal" "Pale"  "Blue"

SetColorVal(red, green, blue)

Changes the red / green / blue values of the patient’s color. Each Parameter gains a
value between 0 and 255. For example, a value of (0, 0, 0) is completely black and a
value of (255, 255, 255) is completely white. (255, 0, 0) is red, (0, 255, 0) is green and
(0, 0, 255) is blue. Immediate values will produce immediate results.

SetECG(ecg_name)
This Function changes the ECG signal displayed by the ECG graph in the game. It also
automatically changes the Heart Rate value to correspond to the signal. Valid values

for ecg_name are:
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"60" "45" "30" "A.FIB" "A.FLUTTER"
"A.PAUSE" "ARTEFACT" "AUTO" "AV-BL.I" "AV-BL.II"
"BIGEM" "COUPLET" "DEM.PACER" "INTERF" "NONE"
"PACER" "PACER.MAL"  "R-ON-T" "RUN" "SIN.ARRHY"
"ST.DEPR" "ST.ELEV" "SVPB.S" "V-FIB" "V-RHYTHM"
"VBP.MULT"  "VBP.UNI" "VTACH" "RBBB"

SetECGTo(ecg_name, rate)

This Function changes the ECG signal displayed by the ECG graph in the game like in
SetECG. However, it also re-adjusts the signal so that the average heart rate of the ECG
matches that of rate.

SetSignal(sig_name)
Sets the signal type. It has the same result as clicking the signal type buttons on the
top of the Game screen. Valid values for sig_name are:

" " " "vitoo 2"
"v3" "v4" V5" V6 AVF
"AVF" "AVL" "AVR"

Random()

Returns a random value between 0.0 and 1.0. This can be used for actions that have a
chance to succeed.

Randomlint(start, end)
Returns a random value between start and end. Contrary to Random(), however, this
Function only returns Integer numbers.

Round(number)
Returns a rounded version of number.

Floor(number)
Returns the floor of the number, which is the largest integer that is less or equal to

number.

Ceiling(number)
Returns the ceiling of the number, which is the lowest integer that is greater or equal
to number.

Trunc(number)
Truncates the decimal part of the number and returns it.
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e ToText(number)
Converts and returns a number to Text.

e ToNumber(text)
Converts and returns a text to a number

Note: Despite the fact that Text values are case-sensitive, Built-In Functions have a special
mechanism which ignores capitalization. Therefore, SetColor("Pale") will produce the same
result as SetColor("PALE").

Built-in Functions are called like normal Functions. Here is a useful example:

In a State
option "50% chance to live or die" do
begin
if Random() >= 0.5 then This has a 50% chance to be true
begin
WinGame("Risk and win!"); Win the game
end
else
begin
LoseGame("Risk and lose!"); Lose the game
end
end

The above example is an Option which, when clicked, may save or kill the patient with a 50%
chance.
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Additional Useful Information

There are certain things that you might find useful in writing Scenarios.

1.

Whitespace does not matter

Whitespace is a word for spaces, enter, tab, etc. The way you use whitespace doesn’t
matter as long as you separate keywords with at least one whitespace character and
as long as you end each command with a semicolon (;).

For example, this code is perfectly fine and will work as intended.

In a State
option ".." do begin var test; Message
= "Hello";
test =
2 + 4; end

It is important, however, to maintain a good structure for your code! Case in point:
Compare this this example to any of the examples above. Which is more readable and
understandable?

Variables cannot be declared anywhere.
A Variable can only be declared in any of the following situations:

e Immediately after the declarations of all Annotations or Scenario declaration
(in the situation an Annotation is not declared)

e At the beginning of a Function
e At the beginning of a State

e At the beginning of an Event

With the exception of States, begin-end blocks are sometimes optional

States are required to have a begin-end block, even when they are empty. On the oth-
er hand we have Events, Functions, If-Statements and Else-Statements that don’t re-
quire a begin-end block. When a begin-end block is not used, however, it is assumed
that there is only ONE command belonging to those statements. Keep in mind that an
entire If-Then-Else statement counts as one single command in these cases.

Take a look in this example:

In a State
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option "1" do
begin
if true then This is valid!
Message = "Hello!";
else
Message =

noy

end

option "2" do Message = "Hello!"; This is valid!

option "3" do if true then This is valid!
Message = "Hello!";

else

if true then Message = "Hello!";

option "4" do

if true then Message = "Hello!";
else
Message = "Hello!";
if true then Message = "Hello!"; This is NOT valid. This statement belongs nowhere.

option "5" do

begin

var test = true;

if test == true then

Message = "Hello!"; The If-Statement ends here!

test = false; Not here
else This is NOT valid. It does not belong to an If-Statement.
begin

Message = "Hello!";
end

With the exception of options "4" and "5", the above code is correct and will work as
expected. Of course, the code is not very practical. For example, if true then will always
be executed and the else part will be ignored. It is, however, syntactically correct.

4. Be wary of assignment instead of comparison
When using a single equals sign (=) it is an assighment. When using a double equals
sign (==) it is a comparison. Do not use single equal signs in If-Statements, because it
will produce unexpected results.

Consider this example:

In a State

option "..." do

begin
var test = false;
if test = true then

Message = "True";
else
Message = "False";

end
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You would expect that clicking on "..." would always show "False" to the Game screen.
However, that won’t happen! It will always print "True" instead!

Why? Because when we used a single equals sign (=) in the condition of the If-
Statement, the value true was assigned to the Variable test, and after that the value of
test was checked by the If-Statement (which is, unquestionably, true).
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Extending Scribulance

This is an advanced topic and it is not required to write scenarios for Virtual Telemedi-

cine.

Scribulance may be adapted for use by other applications, by using it as a .NET library.
You may download the binaries at:

http://bytefreaks.net/wp-content/plugins/download-monitor/download.php?id=26

This is very straightforward and customizable. It is done by defining the three built-in as-
pects tailored for your application: Built-in Functions, Built-in Variables and Built-in Anno-

tations. There are three steps required:

1. Make the compiler recognize your built-in components
A text file called extern.dat is used to define these and must be placed in the

same directory as the binaries.

2. Implement built-in functions in your .NET application
If a function exists in extern.dat but is not implemented, a script using that func-
tion will compile, but running it will crush your application when that function is

called.

3. Run and update scenarios through your application

This task is also very simple, because the runner executes all code automatically.

The file extern.dat is divided in three sections and could be defined as such:

var Message; var Temperature;

var AnotherBuiltInVariable;

SetECGS1~
SetECGto$2~
AddThreeNumbers$3~

Sinstructions
Shistory
Sobjectives

SanotherAnnotation
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At first, variables are defined exactly like in an ordinary scenario. After that, functions are
defined by their name, followed by the symbol S, followed by the number of arguments,
followed by the symbol ~. And last, annotations are defined by the symbol S followed by

the annotation name.

Implementing functions is almost just as easy as implementing any method in your .NET
application, with a bit more verbose syntax. However, it is just as powerful, and you can

even reference application-specific components through your built-in functions.

Assuming you reference the library in your code:

using Runbulance;

You can then implement a function by implementing an ordinary method in your applica-

tion, as long as it has the following signature:

Value MethodName (IVariable[] args) {

return Value.Null;

You can then register a function like so:

FunctionRegistry.Register ("FunctionName", 1, MethodName) ;

Where "FunctionName" is the name of the function as defined in extern.dat and can be

used in a scenario, and the number 1 is the number of arguments.

In another example which uses arguments, the function AddThreeNumbers can be regis-

tered like so:

//Implementation

Value MethodNameIrrelevant (IVariable[] args) {

int? A = args[0].Evaluate().ToReal();
int? B = args[l].Evaluate().ToReal();
int? C = args[2].Evaluate () .ToReal();

if (A.HasValue && B.HasValue && C.HasValue) {

return new Value (A.Value + B.Value + C.Value);

else {
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/..
//Registration
FunctionRegistry.Register ("AddThreeNumbers", 3, MethodNameIrrelevant)

The Value class represents a wrapper of any value acceptable by Scribulance. You can
create a Value by using int, float, bool or string as a constructor parameter. Moreover,
you may also use the read-only values Value.Null, Value.lllegal, Value.True and Val-

ue.False.

Having customized Scribulance, you can now use it in your application by creating an in-

stance of the Runbulance.Runner class:

Runner runner = new Runner ("scenario filename");

Note: This assumes that the scenario is already compiled!

You can then access the description of the scenario with:

string desc = runner.Name;

Or access an annotation:

string info = runner.Info ("AnnotationName") ;

Or get/set the value of a variable, using the index operator:

runner ["VariableName"] = new Value (10);

Value val = runner|["VariableName"];

Note: Built-in variables are guaranteed to always work, but scenario-specific variables are not!

Or get a list of the options:

List<Runner.Option> list = runner.QueryOptions();

Note: Option is a struct which has the members Available and Description.
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And then execute an option by its index

runner.ExecuteOption (int index);

Last, but not least, the Update method is necessary for all time-based events to work:

runner.Update (int seconds) ;

Note: Typically, Update should only be called at one second intervals with a parameter of 1.

Finally, an independent application would typically need to be bundled with the compiler.
One needs three executables to compile: Prebulance.exe, Globulance.exe and Synbu-
lance.exe in that order. The scenario source filename must be the only argument to
Prebulance.exe and pipe the output to Globulance.exe and finally Synbulance.exe. The
final standard output is the intermediate language which can be executed by the runner

and the error output is any errors that might have been encountered.

For reasons of convenience, there is a fourth executable supplied which does exactly that.
It needs only to be provided with the filename as an argument and it outputs two files:
The compiled result (filename: output) and any errors (filename: error) that might have

been encountered. Whenever the error file is empty, the scenario compiled successfully.

Note: Output is always created, even in the case of an error. When an error occurs the
output must be discarded.
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Abstract

Serious games have the potential to be an important teaching tool for both formal and informal
education because of their affordances of interactivity and motivation, engaging users, providing
a platform for active learning, being customized to learners, providing immediate feedback and
including immersive activities. Serious games for medical education is a growing domain.
Across the healthcare sector, there is growing interest in improving and sustaining interaction
and engagement using game technologies. Game environments provide a safe and controlled
setting within which players can learn in an engaging way. Health games for practitioners, such
as doctors and nurses, tend to be simulation-based and used for training.

This paper is a report on the design and development of a serious game called “Virtual Tele-
medicine”. The game responds to the need to train doctors for problem-solving in real-life situa-
tions of medical care through a telemedicine system. In the prototype scenario, the user, a prac-
ticing doctor, responds to a medical emergency situation to treat a virtual patient who is located
remotely through the use of a telemedicine system by taking specific actions and examining
their results based on immediate feedback provided by both the system and the virtual patient.
Virtual Telemedicine was created by repurposing educational content as part of the meducator
Best Practice Network. mEducator enables specialized state-of-the-art medical educational con-
tent to be discovered, retrieved, shared and re-used across European higher academic institu-
tions.

The game makes use of data from an electrocardiogram (ECG), a transthoracic (across the
thorax or chest) interpretation of the electrical activity of the heart over a period of time, as de-
tected by electrodes attached to the outer surface of the skin and recorded by a device external
to the body. Furthermore, the patient’s blood pressure and oxygen saturation levels are report-
ed along with video of the patient and written communication. The game also supports the re-
quest of specific diagnostic tests a virtual nurse could be applying to the patient locally and re-
porting the results through the telemedicine system in written form.

The virtual telemedicine game implements a scripting language that enables the creation of cus-
tom scenarios for the game. These scenarios are currently text based using a user friendly high
level scripting language developed for the purposes of this game. The game was created using
the programming language C# with XNA for the game, C with Flex/Bison for the compiler and
C# for the Runner, that runs the scripts. The three pieces are separate and the user runs the
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first piece. For testing and evaluation purposes, several scripts that incorporated the features of
the scripting language were implemented. The educational game “Virtual Telemedicine” is cur-
rently working as a standalone application on PCs with the Windows operating system. The
game can be shared and repurposed (through changing its scenarios) through several instantia-
tions of mEducator.

As part of future research and development work focusing on the educational evaluation of this
serious game, usability testing sessions with practicing doctors will be scheduled to solicit the
learners’ feedback and input on the design of the game. Suggested changes will be incorpo-
rated in an updated version of the game. A direction for further research is to examine whether
learning will be transferred beyond the game context and how, and what is the retention rate of
the knowledge acquired by medical students who will use the game.

Keywords: serious games, medical education, e-learning, virtual patients, problem-solving.

2 INTRODUCTION

7.4 The importance of serious games in medical education

Serious games have the potential to be an important teaching tool for both formal and informal
education because of their affordances of interactivity and motivation, engaging the user,
providing a platform for active learning, being customized to the learner, providing immediate
feedback and including immersive activities. According to [1], serious games are defined as
“‘games with an educational intent... that are engaging...have an underlying pedagogy and
where learning can be implicit or explicit” (p.5). The learning outcome is dependent upon an
appropriate pedagogy and the underlying game mechanics and how the content is integrated
into the game so the learning is intrinsic to play [1]. Games are considered as increasingly ef-
fective learning tools, particularly when embedded effectively into practice [2].

Developed using computer game technologies more often associated with entertainment, seri-
ous games provide a platform for combining high-fidelity graphics and sound with engaging con-
tent, novel interfaces, and serious purposes. Meta-reviews on games and simulations have be-
gun to synthesize findings from the literature identifying games as particularly motivating and
engaging for learners of all ages [2]. A recent study focused on medical student respondents to
investigate their experiences and attitudes and examine whether they warrant the development
of new media teaching methods in medicine. The results of the study showed that medical stu-
dent respondents (n=271) including many who did not play video games, held highly favorable
views about the use of video games and related new media technology in medical education [3].

Research showed that among the advantages of serious games is a higher level of retention of
material (Magennis & Farrell, 2005, as cited in [1]). Serious games allow learners to experience
situations that are impossible in the real world for reasons of safety, cost or time [4]. Games can
also support the development of a number of different skills, such as analytical and spatial skills,
strategic skills, learning and recollection capabilities, psychomotor skills, and visual selective
attention [5].

Utilization of serious games for medical education is a growing domain. Health games for practi-
tioners, such as doctors and nurses for example, tend to be simulation-based and used for
training [1]. [2] refers to the example of surgical training as one application of simulations in the
medical domain to support training and learning. Another application of simulations in medical
education refers to the use of online avatar-based training simulations to motivate people who
exhibit signs of post-deployment stress to seek help [6]. Moreover, advanced medical simula-
tors have been used to facilitate surgical and endoscopic training and thereby improve patient
safety [7].

Current trends in serious game research and development for healthcare focus on professional
training, improving therapeutic outcomes for patients, and promoting awareness of health-
related issues to a broader public [8]. Game environments provide a safe and controlled setting
within which players can learn in an engaging way, whether they are exploring new clinical
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techniques, undergoing rehabilitative activities, or being exposed to health-related issues. An
example of a serious game implementing an immersive virtual learning space, which was de-
veloped for training health care professionals in clinical skills is Pulse!! - The Virtual Clinical
Learning Lab. In this game graphics recreate a lifelike, interactive, virtual training environment in
which civilian and military heath care professionals practice clinical skills in order to better re-
spond to injuries sustained during catastrophic incidents, such as combat or bioterrorism. The
game is designed to support a range of the training needs nurses and medical professionals
require [2].

Another example refers to the use of Second Life, a virtual three-dimensional immersive learn-
ing environment in medical education for the administration of mock oral examinations to emer-
gency medicine residents. In research involving this particular learning environment, the exami-
nee managed the case while acting as the physician avatar and communicated via headset and
microphone from a remote computer with a faculty examiner who acted as the patient avatar.
The results of the evaluation of this simulation-based environment by twenty seven residents
who participated in the virtual oral examination provided evidence that the application of Second
Life virtual simulation technology can be a potential alternative to traditional mock oral examina-
tions for emergency medicine residents [9].

Positive impacts have also been reported by [7], who implemented advanced medical simula-
tors to facilitate surgical and endoscopic training and found a positive correlation between expe-
rience in computer games and performance in endoscopic simulation by medical students. The
better performance of gamers was attributed to their three-dimensional perception experience
from computer gaming.

7.5 The meducator Best Practice Network

There is evidence to suggest that doctors who train medical students should consider incorpo-
rating games and simulations to their practice [9]. For this purpose, a serious game for medical
students called “Virtual Telemedicine” was developed by repurposing existing educational con-
tent (power point presentations, simulation software, virtual patients scenarios) in the context of
the meducator Best Practice Network to teach students how to respond to medical emergency
situations through the use of a telemedicine platform. The game responds to the need to train
medical students for problem-solving in real-life situations of medical care through a telemedi-
cine system. In the prototype scenario, the user, a practicing doctor, responds to a medical
emergency situation to treat a virtual patient who is located remotely through the use of a tele-
medicine system [10, 11] by taking specific actions and examining their results based on imme-
diate feedback provided by both the system and the virtual patient. Virtual Telemedicine was
created by repurposing educational content [12] as part of the meducator Best Practice Net-
work.

The mEducator Best Practice Network (BPN) is an EU-funded project, which implemented and
critically evaluated existing standards and reference models in the field of e-learning to enable
specialized state-of-the-art medical educational content to be discovered, retrieved, shared and
re-used across European institutions [13, 14]. mEducator includes both traditional and user-
generated content and addresses several learning contexts ranging from traditional instructional
teaching to active learning and experiential teaching/studying approaches. It furthermore in-
cludes many different content types, ranging from text to exam sheets, algorithms, teaching
files, computer programs (simulators, serious games) and interactive objects (like virtual pa-
tients and digital tracings of anatomies), while it covers a variety of tools.

Two contemporary ways of achieving content sharing have been developed: mEducator2.0, a
solution based on Web2.0 technologies and mEducator3.0, a solution based on Semantic Web
Services. Both mEducator solutions have been tested by the target user groups of the project,
i.e., students, educators, doctors, and health professionals [15]. To provide more context for the
sharing and repurposing of the Virtual Telemedicine game additional information on mEducator
3.0 is given.
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The mEducator 3.0 solution is designed around a federated architecture based on a service-
oriented application framework and the use of semantic technologies. The utilized framework is
fundamentally based on the Semantic Web Services-oriented e-learning architecture [16, 17]
and the emerging Linked Data and Linked Services paradigms [18]. This solution fundamentally
exploits semantic representations of data and services to provide interoperability between e-
learning repositories spread across the Web. This stems from descriptions of the content with
metadata, which also follow linked data principles, as well as classical vocabularies of metadata
[19, 20]. There are four instantiations of the mEducator 3.0 solution, which differ on the type of
content management technologies (CMT) they are integrated with; namely, one utilizes Moodle
[21, 22], one the Drupal CMS, one the Open Labyrinth platform for Virtual patients and one,
Metamorphosis+, is based on the social network Elgg. There is also Melina+, an extended ver-
sion of Drupal 7, which is offered as an installation profile and enables web site administrators
to install a learning management system, which is focused in medical education.

To give an illustrative example of the capabilities that these instantiations provide to users, the
mEducator 3.0 Drupal instantiation is described in more detail. As can be seen in Fig. 1, users
can explore a large collection of educational objects, create their own educational object includ-
ing a full metadata description or collaborate with other members of the community (Fig. 1). The
Virtual Telemedicine game can be shared and repurposed (through changing its scenarios)
through the several instantiations of mEducator.

mEducator /)~educato O
®
Drupal
HOME EXPLORE CREATE COLLABORATE CONTACT ABOUT
i mEducator
Username * . . . . . .
is a largely technical project which is developing ways to discover and share multi-type medical education content
iolie.nicolaidou@ N °
Password *
ssssee
ftogivudig Opelid Explore
o Create new € —
*iHequestnewin Either you are a doctor or 2 medical student explore a large collection of educational objects. Get rich
‘ related information via DBpecia spotlight annotation. Search across connected sites For other resources. All
Lagin cata are available through a SPARQL endpoint.
Ways to explore | DBpedia spotlight | External search
- = Creat
Create your own educational object including full metadata descriptions. Repurpose an educational object
Latest content a » into a different language or educational level.
Saracic s hranal Create educational objects | Add metadata descriptions | Repurpose
medications. Are they the
same?
9 f b kis on
Collaborate
Engln 3l
Keyw"'dsr: Create relationships with other members of the community anc give them permissions to view or update
your content. Allow or not other users to comment your content. Rate other users content and see how
they rate your content.
Create relationships | Allow content comments | Rate content
Read more Loginorn to
post comments

Fig. 1: The mEducator 3.0 Drupal interface, from where users can access and repurpose the
Virtual Telemedicine game (through changing its scenarios)
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3 THE DESIGN AND DEVELOPMENT OF THE VIRTUAL TELEMEDICINE
GAME

7.6 Design of Virtual Telemedicine game

Virtual Telemedicine was designed to support medical students (studying to become doctors,
nurses or paramedics) in developing problem-solving skills in different scenarios that can be
built into the game. The learning goal of the game is for students to learn how to respond to a
medical emergency situation to treat the symptoms of a virtual patient by taking specific actions
and examining their results based on immediate feedback provided by both the system and the
virtual patient. The Virtual Telemedicine serious game is simulation-based in the sense that it
implements “rigorously structured scenarios with a highly refined set of rules, challenges, and
strategies which are carefully designed to develop specific competencies that can be directly
transferred into the real world” ([1] p.17). Simulations are considered as “facilitators of virtual
experiences” ([2], p.11) and are associated with exploratory learning that in this case helps
learners rehearse skills for the real-world.

The added pedagogical value of the game relies on the fact that medical students can practice
and replay the game in a safe and controlled learning environment until they master the skills
without any risk to a real patient. Moreover, the capability is provided to any person with a med-
ical background to add scenarios to the game, whose level of complexity can vary. In this way,
increased learner control is provided for motivation purposes as the user can choose among
different difficulty levels to determine how challenging the game will be.

The objectives of the design of the Virtual Telemedicine game were to:

a) ensure a high level of fidelity, defined as close resemblance to actual events with the
goal of enabling transference

b) incorporate the ability to modify the scenario by doctors and/or add scenarios
c) have alow learning curve, in order for players to learn the game effortlessly
d) allow players to improve through repeated play

e) provide appropriate feedback

f) engage and motivate the learners

g) have a high retention rate

The game makes use of data from an electrocardiogram (ECG), a transthoracic (across the
thorax or chest) interpretation of the electrical activity of the heart over a period of time, as de-
tected by electrodes attached to the outer surface of the skin and recorded by a device external
to the body. Furthermore, the patient’s blood pressure, and oxygen saturation levels are report-
ed along with video of the patient and written communication. The game also supports the re-
quest of specific diagnostic tests a virtual nurse could be applying to the patient locally and re-
porting the results through the telemedicine system in written form.

In the prototype scenario, the user, a practicing doctor, responds to a medical emergency situa-
tion to treat the symptoms of a virtual patient by taking specific actions and examining their re-
sults based on immediate feedback provided by both the system and the virtual patient. More
specifically, the prototype scenario of the game is called “Precordial Pain”. As can be seen in
Fig. 2, the user is informed that the patient is facing a problem. To take action and save the pa-
tient the user can choose one of seven possible options: provide aspirine to the patient, or pro-
vide alternative drugs such as Atropine, Morphine, etc. In each case the system provides the
user with immediate feedback.
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Fig. 2: Screencapture showing the graphical user interface of the

Virtual Telemedicine game

Upon successful completion of the game, medical students learn that in this specific scenario
where a patient suffers from precordial pain, sensible choices are Aspirine, Morphine, Nitroglyc-
erin Sublingual, Metoprolol and Oxygen. Making the wrong choice may bring negative side-
effects. For example, providing Codeine will cause the patient to have increased heart rate and
chest pain. After giving the wrong medication, the patient might lose his conscience. In this
case, the user is provided with different options that correctly correspond to this new situation.
Namely, the user is asked to give a defibrillation treatment. Failure to do so will lead to the
death of the patient. The scenario is won after the patient stabilizes and the user gives him the
correct medication, which is Clopidogrel.

7.7 Development of Virtual Telemedicine game

The virtual telemedicine game implements a scripting language that enables the creation of cus-
tom scenarios for the game. These scenarios are currently text based using a user friendly high
level scripting language developed for the purposes of this game. The language is called
Scribulance and it is a blend of C and Pascal, but no prior knowledge of programming is re-
quired to successfully write a valid scenario.

The game was created using the programming language C# with XNA for the game. In order to
support a high level scripting language for developing the game’s scenarios a scenario compiler
was also created using C with Flex/Bison for the compiler and C# to import the scenarios into
the game. For testing and evaluation purposes, several scripts that used the features of the
scripting language were implemented to examine whether they worked properly and a detailed
command-by-command debugging was conducted to examine that the flow of the code worked
as intended.

The educational game “Virtual Telemedicine” is currently working as a standalone application
on PCs with the Windows operating system. The game can be shared and repurposed (through
changing its scenarios, or creating new ones and compiling them with the included Virtual Tel-
emedicine compiler). It is discoverable through different instantiations of mEducator, such as
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mEducator 2.0 and mEducator 3.0 (an instantiation that utilizes Moodle [21, 22], an instantiation
that utilizes the Drupal CMS, an instantiation that utilizes the Open Labyrinth platform for Virtual
patients, Metamorphosis+, an instantiation that is based on Elgg and Melina+, an extended ver-
sion of Drupal 7, which is offered as an installation profile and enables web site administrators
to install a learning management system, which is focused in medical education.

Research suggests that serious games “are being regarded as interactive technologies that can
be used interchangeably with other ICT tools and devices, e.g. social software, to support many
different activities and for supporting small and large communities of practitioners and learners”
([2], p.8). In accordance with this suggestion a collaborative component was designed to pro-
vide opportunities for reflection after the game, through user interaction. The “Virtual Telemedi-
cine” game will have its own social networking page (via Facebook), designed to invite users to
interact with and provide feedback to each other and to collaborate for problem solving, e.g. to
discuss different solutions of the scenarios of the game. In this accompanying site, a link to the
game as well as installing instructions will be provided to interested users.

4 IN PROGRESS WORK: IMPLEMENTATION AND EVALUATION OF THE
VIRTUAL TELEMEDICINE GAME

The evaluation of the Virtual Telemedicine game is part of the work in-progress of the University
of Cyprus Medical Informatics Lab. One of the major concerns with respect to using serious
games in education is the difficulty in evaluating their effectiveness at achieving their learning
goals. To explicitly ensure that learning goals have been reached testing is needed to ensure
that players have learned what is intended. Testing can either be internal to the game or exter-
nal through mediation from teachers who lead reflection based on the users’ experience. If test-
ing is internal to the game, there are explicit scoring mechanisms that can be used to assess a
game’s effectiveness, such as the number of correct answers or the time needed to complete a
scenario. In simulations, assessment can also be a comparison of the outcome and the deci-
sions made to reach the solution compared against the ideal, for example an expert’s solution
[1]. The possibility to build in testing mechanisms internal to the game is being explored with
some of the functionality already available.

Usability testing sessions with practicing doctors will also be scheduled to solicit the learners’
feedback and input on the design of the game. Their suggested changes will be incorporated in
an updated version of the game, which is expected to be used in an implementation scenario
involving medical students. The use of serious games needs to be embedded in practice effec-
tively and in accordance with sound pedagogic principles and design [2]. The implementation of
the Virtual Telemedicine game in a formal setting will be one of the next steps for this project to
evaluate its effectiveness in supporting medical students in learning skills for the “real world”.

5 FUTURE WORK

The serious game movement is a trend towards designing and analyzing the use of games and
simulations for supporting formal educational and training objectives and outcomes. The move-
ment aims to meet the significant challenge of bringing together game designers and educators
to ensure that games that are designed and developed are fun and motivational but also have
an educational value [2]. With regard to the development of the mEducator serious game and
more specifically its expansion, e.g. the addition of scenarios for problem solving in medical ed-
ucation, there is currently a need for the collaboration among the members of an interdiscipli-
nary group comprised of at least three members: a doctor, who provides the expertise in con-
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tent, an instructional designer, who provides the expertise in game design based on theory and
pedagogical principles and a programmer, who provides the technical expertise needed for the
implementation of the pedagogical requirements of the game. Future work refers to the use of
automated ways and the use of simple, structured tree-diagrams for game creators to be able to
create their own scenarios via a graphical user interface without the need to consult with pro-
grammers for the implementation of their ideas.

A direction for further research is to examine whether learning will be transferred beyond the
game context and how, and what is the retention rate of the game. This can be achieved by fol-
lowing up on the practicing doctors who participate in the study to evaluate the Virtual Telemed-
icine game to examine whether the skills they acquired as part of playing the game have actual-
ly been proven useful in real-life situations of patient treatment.

Research shows that serious games can automatically adapt to the player’s ability, collect data
about their choices over time, provide feedback on these inputs, and provide relevant infor-
mation as appropriate [1]. Assessment methods may be built into the Virtual Telemedicine
game, as part of future work in this area. In this case progress can be assessed through mech-
anisms such as winning and losing a scenario or completing specific levels.

Novel approaches to game development can potentially enhance learning outcomes and user
engagement. However, much research is needed, based on standards for providing valid re-
search evidence in the “games for health” domain to drive the current enthusiasm and activity in
this field [23] and to provide the methodologies, frameworks, and development approaches
necessary to ensure that this can happen.
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Abstract

This paper is a work-in-progress report on the instructional design of Virtual Telemedicine, a
simulation-based serious game in health-care. The problem that this game addresses is the
need to train practicing doctors and medical students for problem-solving in real-life clinical sce-
narios through a telemedicine system. In medical emergency situations a doctor is asked to
make important decisions for the treatment of a patient within minutes or even seconds. His ac-
tions may result in saving or losing a patient’s life. The importance of the development of this
game lies on the opportunities it provides to students for practicing their patient-treatment skills
in a safe and controlled e-learning environment that simulates real-life conditions but avoids the
risks associated with dealing with real patients. The game makes use of data from an electro-
cardiogram (ECG) and its overall learning goal is for practicing doctors or medical students to
learn how to respond to a medical emergency situation to treat the symptoms of a virtual patient
by taking specific actions and examining their results based on immediate feedback provided by
both the system and the virtual patient. Three scenarios are currently developed in the game: a)
Precordial pain, in which the patient faces an acute coronary syndrome, b) Palpitations, in which
the patient experiences cardiac arrhythmias and c) Syncope, in which the patient is diagnosed
with an atrioventricular block. The paper reports on the instructional design objectives of the
game, describes the prototype scenario and outlines the changes made as part of the game’s
redesign and development to increase its pedagogical value. Some of the changes that were
made to the beta-version of the game included the addition of the overall goal of the game, the
objectives and context for each scenario, the patient’s history, as well as specific instructions to
scaffold the user in making a choice among several treatment options. Moreover, instant feed-
back is now provided to the user as he receives a clearly visible positive or negative score for
every one of his actions. In addition, the user can track his score while playing the game. Final-
ly, a detailed report is provided at the end of the game outlining the user’s choices, clearly indi-
cating which of them were successful and including the total amount of time he required to solve
the problem and save the patient. The paper concludes with the description of the evaluation
methodology of the Virtual Telemedicine game.

Keywords: instructional design, serious games, simulations, medical education, e-learning, vir-
tual patients, problem-solving.

6 SERIOUS GAMES IN HEALTH-CARE

Serious games have the potential to be an important teaching tool for both formal and informal
education because of their affordances of interactivity and motivation, engaging users, providing
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a platform for active learning, being customized to learners, providing immediate feedback and
including immersive activities. Serious games are defined as “games with an educational in-
tent... that are engaging...have an underlying pedagogy and where learning can be implicit or
explicit” (p.5)[1].

Serious games development and implementation for medical education is a growing domain.
According to Graafland et al. (2012), who conducted a systematic review of serious games for
medical education and surgical skills training, which included 25 research studies and covered
30 serious games published between 1995 and 2012, serious games form an innovative ap-
proach towards the education of medical professionals [2]. Across the healthcare sector, there
is growing interest in improving and sustaining interaction and engagement using game tech-
nologies. Game environments provide a safe and controlled setting within which players can
learn in an engaging way. Another advantage of serious games is that they allow multiple pro-
fessionals to train simultaneously on one case and allow one professional to train multiple cases
simultaneously. These skills are recognized as critical in reducing medical errors in dynamic
high-risk environments, such as the operating room or emergency department [2]. Furthermore,
serious games can provide crisis resource training, with a large variety of cases, in a relatively
cheap, readily available environment that provides a viable alternative to expensive simulators.
Serious games also provide training environments for disaster situations and mass casualty
incidents [2].

Health games for practitioners, such as doctors and nurses, tend to be simulation-based and
used for training. Simulations and serious gaming represent ideal teaching methods to optimize
the knowledge and skill of residents before they are entrusted with procedures in real patients.
Educators and games designers should therefore develop serious games that train profession-
als in order to maximize patient safety [2]. Examples of applications of simulations in the medi-
cal domain to support training and learning refer to surgical training [3], the use of online avatar-
based training simulations to motivate people who exhibit signs of post-deployment stress to
seek help [4], and the facilitation of surgical and endoscopic training [5]. Many of the serious
games included in Graafland et al's (2012) systematic review of serious games in medical edu-
cation covered team training in acute and critical care and dealing with mass casualty incidents.
Other games covered more specific areas of healthcare, such as training for coronary artery
bypasses and knee joint surgery and assessing and resuscitating patients with burns.

This paper is a report on the instructional design of Virtual Telemedicine, a simulation-based
serious game in health-care, created by repurposing educational content [6]. The development
of the game was a small part of a larger research project, namely the mEducator Best Practice
Network (www.meducator.net), an EU-funded e-learning project that sought to enable special-
ized state-of-the-art medical educational content to be discovered, retrieved, shared and re-
used across European institutions [7,8]. The paper starts with the identification of the problem to
ensure that it is learning-related and therefore amenable to a solution through instructional in-
terventions. It then proceeds to a detailed description of the instructional design of a simulation-
based serious game, one of the possible solutions to the problem. The analysis of the learning
context, the learners and the learning task, and the identification of goals and objectives of the
proposed instructional intervention were the first steps of the instructional analysis. Following, is
the suggestion of a generative, low-scaffolding strategy for problem-solving instruction, based
on the assumption that the learners, in this particular case practicing doctors, have well-
organized and extensive content knowledge. The main part of the paper focuses on the design
and development of the prototype of the Virtual Telemedicine game and the justification of sev-
eral changes that were made as part of the game’s re-design (beta-version) to increase its ped-
agogical value. The paper concludes with the description of the evaluation methodology of the
Virtual Telemedicine game.

7 INSTRUCTIONAL ANALYSIS

7.8 Problem identification

The analysis of instructional context involves needs assessment and a description of the envi-
ronment in which instruction will take place. A problem-based needs assessment was followed

-3


http://www.meducator.net/

in this project, whose first step was the problem determination. The identification of the problem
was based on the literature strand that focused on research involving medical education and
ways to make it more effective for supporting problem solving. Part of the mission of medical
institutions, universities and hospitals is the training of medical students and practicing doctors
for problem-solving in real-life scenarios [9]. In medical emergency situations a doctor is asked
to make important decisions for the treatment of a patient within minutes or even seconds and
his/her actions result in saving or losing a patient’s life. Often times the doctor is not physically
next to a patient and has to make crucial decisions remotely. For example the doctor may work
at the emergency department of a hospital and may be asked to provide assistance to the par-
amedics of an ambulance that is transferring the patient. There is an identified need to train
medical students for problem-solving in real-life situations of medical care through a telemedi-
cine system. This problem is learning-related and therefore amenable to a solution through in-
structional interventions.

7.9 A simulation-based game as a solution

There is evidence to suggest that doctors who train medical students should consider incorpo-
rating games and simulations to their practice [10]. Therefore, a simulation-based serious game
in the domain of health-care was one of possible suggested solutions to the identified problem.
This solution was chosen because it can provide students with ample opportunities to practice
their patient-treatment skills in a safe and controlled e-learning environment that simulates real-
life conditions but avoids the risks associated with dealing with real patients. The game makes
use of data from an electrocardiogram (ECG) and its overall learning goal is for practicing doc-
tors or medical students to learn how to respond to a medical emergency situation to treat the
symptoms of a virtual patient by taking specific actions and examining their results based on
immediate feedback provided by both the system and the virtual patient.

7.10 Learning goal and objectives

After the learning goal of the game has been identified, the next step was to identify the type of
learning outcomes that the goal represents. The goal refers to intellectual skill outcomes, which
is the predominant objective of instruction in training settings, and more specifically, to domain-
specific problem solving. Problem solving refers to a learned capability involving selection and
application of multiple rules. Many times, learners must select from a number of possible rules,
whether relational or procedural, and apply those rules in a unique sequence and combination
to solve a previously unencountered problem [11]. Once learners have acquired the ability to
solve problems in a specific domain, they may apply that ability to similar types of problems. An
example that comes from the medical domain refers to nursing students who acquire problem
solving ability when they learn to write nursing-case plans for patients who have a unique set of
physical problems, medications and other treatments. Intellectual skills are hierarchical in na-
ture. Learners must be able to make discriminations among objects before they can identify
concrete concepts to use them in rules and they must have acquired the rules they will combine
in unique ways to create domain-specific problem solving. In this particular case, the learner is
given the history of the patient and the patient’s current symptoms, and is asked to proceed to a
diagnosis and treatment within a very limited period of time.

The specification of learning objectives constituted the next step of the instructional analysis.
These have been identified with the help of a doctor who was the subject matter expert of the
project. Examples of learning objectives are the following: “Your objective in this educational
scenario is to learn how to assess a typical medical history of palpitations, diagnose one of the
major causes of cardiac arrhythmias with the use of ECG monitoring and give the appropriate
assistance to your patient until he arrives to the hospital. You will learn how to treat this ar-
rhythmia with the use of appropriate drugs. You will also learn about possible complications of
malpractice that arise from common mistakes in treating such a condition” (Virtual Telemedicine
scenario “Palpitations”).
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8 A SIMULATION AS A STRATEGY FOR PROBLEM-SOLVING INSTRUC-
TION

An assumption made in this project is that the learners, more specifically practicing doctors,
have well-organized and extensive content knowledge, good cognitive knowledge strategies,
high aptitude, high motivation and a sufficient amount of time to interact with the game. There-
fore a more generative, low-scaffolding instructional strategy was considered as more appropri-
ate.

A simulation was used as a macrostrategy for problem-solving instruction. A simulation is de-
fined as “an activity that attempts to mimic the most essential features of reality but allows
learners to make decisions within this reality without actually suffering the consequences of their
decisions” (p.230) [11]. Simulations are considered as “facilitators of virtual experiences” (p.11)
[3] and are associated with exploratory learning that in this case helps learners rehearse skills
for the real-world. Instructional simulations generally provide a problem situation through depic-
tion of a system in operating form and then require the learner to interact with the problem. With
every action of the learner, there is a response within the simulation, which can be lifelike and
immediate.

Simulations have several advantages for learning, such as the following: they portray a mean-
ingful context, they can be quite complex, they expose learners to alternative solutions, they
require problem solving in situations in which there is no single correct answer, they allow
learners to see the consequences of their solutions and they require learners to predict the ef-
fects of their actions [11]. The Virtual Telemedicine serious game is simulation-based in the
sense that it implements “rigorously structured scenarios with a highly refined set of rules, chal-
lenges, and strategies which are carefully designed to develop specific competencies that can
be directly transferred into the real world” (p.17) [1]. It is important to note that the game not on-
ly allows users to practice in the context of given scenarios but also allows them to write scenar-
ios of their own with no prior knowledge of programming required.

9 DESIGN AND DEVELOPMENT OF THE PROTOTYPE OF VIRTUAL TEL-
EMEDICINE

4.1. Description of prototype version

The prototype version of the game included one scenario, called “Precordial pain” and had the
interface shown in Figure 1. The user is informed that the patient is facing a problem, an acute
coronary syndrome. To take action and save the patient the user can choose one of seven pos-
sible options: provide aspirine to the patient, or provide alternative drugs such as Atropine, Mor-
phine, etc. Upon successful completion of the game, medical students learn that in this specific
scenario where a patient suffers from precordial pain, sensible choices are Aspirine, Morphine,
Nitroglycerin Sublingual, Metoprolol and Oxygen. Making the wrong choice may bring negative
side-effects. After giving the wrong medication, the patient might lose his conscience because
of cardiac arrest. In this case, the user is provided with different options that correctly corre-
spond to this new situation. Namely, the user is asked to give a defibrillation treatment. Failure
to do so will lead to the death of the patient. The scenario is won after the patient is stabilized
and the user gives him the correct combination of drugs, the appropriate in an acute coronary
syndrome.
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Fig. 1: Screencapture showing the graphical user interface of the prototype of

the Virtual Telemedicine game

4.2. Technical specifications of the game

With regard to the technical specifications, the virtual telemedicine game implements a scripting
language called Scribulance, which is a blend of C and Pascal. Scribulance is a user-friendly
high-level scripting language developed specifically for the purpose of the game. It enables the
creation of custom scenarios, which are currently text-based. The game was created using the
programming language C# with XNA for the game. In order to support a high level scripting lan-
guage for developing the game’s scenarios a scenario compiler was also created using C with
Flex/Bison for the compiler and C# to import the scenarios into the game. For testing and eval-
uation purposes, several scripts that used the features of the scripting language were imple-
mented to examine whether they worked properly and a detailed command-by-command de-
bugging was conducted to examine that the flow of the code worked as intended.

4.3. Access to the game

“Virtual Telemedicine” is currently working as a standalone application on PCs with the Win-
dows operating system. The game can be shared and repurposed (through changing its scenar-
ios, or creating new ones and compiling them with the included Virtual Telemedicine compiler).
It is discoverable through different instantiations of mEducator, such as mEducator 2.0 and
mEducator 3.0. Examples of such instantiations are the following:

a) an instantiation that utilizes Moodle [12,13],

b) aninstantiation that utilizes the Drupal CMS,

c) an instantiation that utilizes the Linked Labyrinth + , a platform for Virtual patients,
d) Metamorphosis+, an instantiation that is based on Elgg and

e) Melina+, an extended version of Drupal 7, which is offered as an installation profile and
enables web site administrators to install a learning management system, focused on
medical education.
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10 DESIGN AND DEVELOPMENT OF THE BETA-VERSION OF VIRTUAL
TELEMEDICINE

The game was evaluated through the instructional design paradigm and changes were made as
part of the game’s redesign and development to increase its pedagogical value. Apart from sce-
nario

“Precordial pain”, two scenarios have been added to the beta version of the game: a) “Palpita-
tions”, in which the patient experiences a cardiac arrhythmia and b) “Syncope”, in which the pa-
tient is diagnosed with an atrioventricular block.

Some of the changes that were made to the beta-version of the game included the addition of
the overall goal of the game, the objectives and context for each scenario, the patient’s history,
as well as specific instructions to scaffold the user in making a choice among several treatment
options. These changes are depicted in Fig.2 and are provided to the user when he makes the
choice of one of the three possible scenarios (Palpitations, Precordial Pain and Syncope) in the
main menu.

# Virtual Telemedicine EI =] @

Menu

Select your scenario

Inztructions

Fig. 2: Screencapture showing the objectives of the Virtual Telemedicine game (beta version)

However, these options (Goal, Objectives, Instructions, History) are always available to the us-
er, as can be seen in Figure 3, as he/she may need to refer to them while playing the game.
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Fig. 3: Screencapture showing the Syncope scenario of the Virtual Telemedicine game (beta
version)

An example of objectives as these are provided in the Syncope scenario, which is the one se-
lected in Fig. 2 and Fig. 3 is the following:

“The objective of this educational scenario is to teach you the diagnosis and treatment of a pa-
tient with a type of atrioventricular block. You are aimed to learn to diagnose from the medical
history and the ECG monitoring the cause of faintness of your patient; specifically the type of
block and the emergency of the clinical situation. You will also learn the initial stabilization
treatment, as well as the suggestion for the final treatment”.

The instructions put the game in context. An example of instructions provided in the same sce-
nario is the following:

“You are a doctor in the emergency department of the local hospital and you have to provide
your assistance to the paramedics of an ambulance that is transferring a 68-year-old patient
who had lost consciousness at home. You have to keep him hemodynamically stable, by admin-
istering the right drugs after the right diagnostic evaluation of his ECG. You have to have your
patient safely transferred to the cardiology department of your hospital and suggest the correct
final treatment”.

An example of the patient’s history is the following:

“The patient is 68-years-old. We know he used to smoke but the rest of his history is unknown.
He lost consciousness and fainted in his house”.

Another important change made as part of the redesign of the game refers to instant feedback
provided to the user when he/she interacts with the game. The user receives a clearly visible
positive or negative score for every one of his actions while trying to solve the problem of the
game. In addition, the user can track his score while playing the game. In the example provided
in Fig. 3, the user is asked to select a diagnosis and gets immediate feedback in the form of
points. A positive figure in green colour (e.g. +15) briefly appears on top of the correct selection
or a negative figure in red colour (e.g. -10) briefly appears on top of an incorrect selection.
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Finally, a detailed report is provided at the end of the game outlining the user’s choices, clearly
indicating which of them were successful and including the total amount of time he/she required
to solve the problem and save the patient (Fig. 4).

% Virtual Telemedicine E=HEE @

Menu

Success
Time taken: 11 minutes and 35 seconds

Final Score:

+15: You have correctly chos omplete atrioventricular block'

+15: You have correctly chosen 'Ensure venous line and provide fluids”.

scitation'

Replay,

Fig. 4: Screencapture showing the final score and the time needed to complete the syncope
scenario of the Virtual Telemedicine game (beta version)

11 USABILITY TESTING METHODOLOGY

The proposed evaluation paradigm for Virtual Telemedicine is usability testing. Usability testing
involves measuring typical users’ performance on carefully planned tasks that are typical of
those for which the system was designed [14]. Tests often take place in laboratory-like condi-
tions that are controlled. Users’ performance is then quantified and analyzed. User satisfaction
data from questionnaires tends to be categorized and average ratings are presented. Usability
testing can be combined with observations, recording the users using video and logging their
interactions with the software.

7.11 Participants

The target population for the evaluation of the Virtual Telemedicine game will be resident doc-
tors. The sample of this study will consist of approximately 20 residents from different parts of
Greece (convenience sample). Due to specific time limitations and the resident doctors’ limited
availability, as well as their geographical disparity, as doctors live and work in different cities in
Greece, usability testing in a laboratory setting will not be feasible. Detailed step-by-step in-
structions including screencaptures will be sent to doctors so that they can install the game on
their personal computers and try it out at their convenience. The participants will then be asked
to complete an online questionnaire and send a log file containing a report of their actions, that
is automatically created by the system, to the researchers.

-9



6.2 Usability evaluation instrument

The usability evaluation instrument will be a questionnaire specifically developed for this game,
which consists of four parts. The first part refers to participants’ demographical information in-
cluding sex, age, years of experience in medical education, area of medical expertise, and pre-
vious experience with games, serious games and serious games in the medical domain. The
second part asks participants to install the game, try to solve the problems of the three scenari-

os and then rate the difficulty level for performing the following actions:

1.

N o g~ wD

A four-point Likert scale is used for the rating of the actions above, with the following options: a)

Install the game

Select one of the proposed medication/treatments for the patient
Keep track of their score while playing the game

Access the game objectives

Access the game instructions

Access the patient history

Solve the problem

Easy, b) Ok, c) Difficult, d) Needed help.

The third part of the questionnaire includes 21 items focusing on the evaluation of the game.
Participants are asked to rate the statements presented below using a four-point Likert scale
that includes the following options: a) Strongly Disagree, b) Disagree, c) Agree, d) Strongly

Agree and e) | don’t know.

The items are the following:

© © N o g bk w0 N PRF

e e e L i o i =
©® N o 00~ DD P O

The game will be interesting for medical students.

The game is useful for medical student training.

The game is user-friendly.

The game provides ways to recover after making a mistake.

| like the interface of the game.

The game graphics are adequate.

The terminology used is correct.

The terminology used is consistent.

The response time of the game is as expected.

The feedback | receive when | make a choice is adequate.

The feedback | receive when | make a choice is confusing.

| can learn from my mistakes when | play the game.

The game is not challenging for me.

| feel “in control” when | play the game.

The time allowed by the game for the doctor to save the patient is sufficient.
I needed more time to be able to solve the problem in Scenario Precordial Pain.
| needed more time to be able to solve the problem in Scenario Syncope.

| needed more time to be able to solve the problem in Scenario Palpitations.
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19. If I were an instructor | would like to use the game in a classroom setting with my stu-
dents.

20. | would recommend the game to my colleagues.

21. The game is complicated.

The fourth part of the questionnaire consists of five open-ended questions, which are the follow-
ing:

What did you like about the Virtual Telemedicine serious game?
What did you not like about the Virtual Telemedicine serious game?
What did you find confusing or difficult to use in Virtual Telemedicine?

How would you suggest improving Virtual Telemedicine?

o r wDn e

If you were training medical students, would you be interested in using this game in
your class?

12 NEXT STEPS: IMPLEMENTATION AND SUMMATIVE EVALUATION

One of the next steps of this project refers to the implementation of Virtual Telemedicine, the
use of the simulation in the context for which it was intended. This would allow the examination
of whether learners are actually learning the concepts that are part of the simulation and wheth-
er they are indeed in a position to solve problems with respect to medical emergency situations.
This is in accordance with guidelines provided by Graafland et al. (2012) who pointed out that
games need to be designed to fit into residency teaching programs if they are to be used as a
way of preventing medical errors [2].

Without an implementation phase, it is quite possible for learners to be successful within the
simulation without necessarily acquiring the ability to correctly apply the principles in other cas-
es. Their behavior within the simulation may be trial-and-error or based on faulty, albeit suc-
cessful reasoning. During a debriefing session that will be designed when Virtual Telemedicine
is used in an instructional context as part of its implementation plan, learners will be required to
explain their understanding of the given state, the goal state, their selection of principles to
solve the problem and how their actions moved the situation from the given state to the goal
state.

With regard to summative evaluation the next variable that will be measured is transfer, the ap-
plication of new learning to other situations, otherwise referred to as learning outcomes, which
in the context of the present research study will measure “near transfer”, such as the ability to
solve similar problems in similar situations.

With regard to future research, as Graafland et al.(2012) pointed out, games developed or used
to train medical professionals need to be validated before they are integrated into teaching
methods. Therefore further research should define valid performance parameters and formally
validate programs before serious games can be seen as fully fledged teaching instruments for
medical and surgical professionals [2].
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