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UVOD DO VIRTUALNI REALITY (VR)

Virtudlni realita (VR) je technologie, ktera uZivatellm umozZnuje ponofit se do simulovanych
prostredi vytvofenych pomoci pocditacové grafiky. Jejim hlavnim cilem je vyvolat pocit
pfitomnosti v zcela jiném, takzvaném virtudlnim prostoru. VR nachazi uplatnéni v riznych
oblastech, véetné her, vzdélavani, mediciny, architektury a vycviku (Jerald, 2015).

HLAVNi CHARAKTERISTIKY VIRTUALNI REALITY

1. Interaktivita: Uzivatelé mohou manipulovat s objekty a ovliviiovat prostiedi pomoci
zafizeni, jako jsou VR bryle a ovladace (Burdea & Coiffet, 2003).

2. Pohlcujici zazitek: VR poskytuje realistické vjemy, které uZivatele plné zapojuji
vizualné, sluchové i hmatové.

3. Simulace: Technologie umozZnuje simulovat situace, které by ve skutecném svété byly
nebezpecné nebo nedostupné.

4. Senzoricka stimulace: Kromé vizudlniho zazitku VR €asto zahrnuje zvuk a haptickou
zpétnou vazbu, cozZ zvysuje realismus a ponofeni (Slater & Sanchez-Vives, 2016).

VYZNAM VR VE VZDELAVANI A SIMULACI

Virtualni realita nabizi bezpeéné a kontrolované prostredi pro uéeni, coZ je zasadni v oblastech
vyzadujicich presnost a kritické rozhodovani, napfiklad v mediciné. Studenti mohou
procvi¢ovat dovednosti bez rizik redalného svéta, coz umoznuje jistéjsi u¢eni (Makransky &
Lilleholt, 2018).

Dalsi vyhodou je moZnost opakovat vycvikové scénare. Na rozdil od tradi¢nich metod, které
¢asto umoznuji pouze jednorazové procviceni, VR studentdm umoznuje simulace opakované
navstévovat, a tak si latku osvojit. Aktivni zapojeni prostfednictvim interaktivnich zazitkud
zvySuje motivaci a zapamatovani (Radianti et al., 2020).

VR také zlepSuje zapamatovani prostfednictvim zazitkového uéeni. Studuijici si informace lépe
pamatuji, kdyz se jich mohou ,, dotknout” nebo je prozit, nez kdyz je pouze ¢tou nebo sleduiji.
Vizualizace 3D scénard pomaha pochopit slozité koncepty a uplatnit je v praxi (Dede, 2009).

Jednou z klicovych vyhod VR je okamizitd zpétna vazba. Napfiklad pfi nacviku Iékafskych
postupl mulzZe systém okamiZité analyzovat vykon studenta a nabidnout doporuceni. Tato



okamzita zpétnd vazba urychluje proces uceni a zlepsuje rozvoj dovednosti (Johnsen et al.,

2016).

Konecné VR podporuje rizné styly uceni — vizualni, sluchovy i kinesteticky, coz ji ini

vhodnou pro Siroké spektrum studujicich a posiluje inkluzivni vzdélavani (Merchant et al.,

2014).

SCENAR VR

Scénadf VR je podrobny plan, ktery popisuje, jak bude zdazitek ve virtualnim prostredi
strukturovan a realizovan.

Scénar virtudlni reality je klicovy pro Uspéch jakéhokoli projektu VR, protoze urcuje, jak bude

zazitek strukturovan a jaké interakce budou k dispozici. Dobry scénaf nejen zvySuje zapojeni

uzivatel(, ale také zlepsSuje efektivitu uceni a podporuje opakované pouzivani, coz mlze byt

neocenitelné ve vzdélavani, vycviku i zabavé. Klicem k Uspésnému zazitku VR je proto dobre

promysleny scénat, ktery zohledriuje vSechny aspekty zapojeni uzivatele ve virtualnim svété.

STRUKTURA SCENARE VR

Uvodni briefing a pokyny — Poskytnuti jasnych cil(l a pokynd je kli¢ové pro ucinné
zapojeni ve VR (Dede, 2025)

Interaktivni okamziky rozhodovani — Zarazeni rozhodovacich bodld umoziuje
uzivatellm ovlivnit pribéh simulace (Murray, 2021)

Realistické vizualni a zvukové prvky — Pouziti autentickych vizualt a zvuku posiluje pocit
pfitomnosti (McMahan, 2024)

Hodnoceni vykonu uZivatele — Systémy zpétné vazby umoznuji uzivatellim sledovat
svlj pokrok (Bautista & Lin, 2023)

KLICOVE PRVKY PSANI SCENARU VR

Pohlcujici vypravéni a interaktivita — Spojeni narativu s interakci zvySuje zapojeni
uZivatele (Ryan, 2021)

Vétvena struktura pribéhu — Nabizi uzivatelim vice narativnich cest (Murray, 2021)

Vyuziti 3D prostoru a interakce pohybem — Zvysuje realismus simulace (Choi & Baek,
2022)

Ptizplsobeni Urovné obtiznosti uZivatellm — Dynamicky upravuje vyzvu podle
schopnosti uzivatele (Bautista & Lin, 2023)

PRAKTICKY VYVOJ SCENARE



® Vybér tématu simulace — Relevantnost a realismus jsou zasadni (Nguyen, 2020)
e Ndavrh storyboardu — Pomaha organizovat a realizovat scénar (Cummings, 2020)

e Identifikace klicovych rozhodovacich bod( — Nezbytné pro interaktivitu simulace
(Murray, 2021)

e Testovani a iterace scéndre — Zajistuje kvalitu a U¢innost (Bautista & Lin, 2023)

TECHNOLOGIE A NASTROJE VR

e Hardware a software — Volba vhodnych zatizeni a vyvojovych nastroji (Vince,
2023)

e Import 3D model(i — Realistické modely zvysuji dGvéryhodnost (Cummings, 2020)

® Programovani interakci — Realizovdano prostfednictvim C# nebo Blueprints
(Cummings, 2020)

KLICOVE POZNATKY PRO VYVOJ VR
1. Navrh scéndare zaméreny na uzivatele

Scénare by mély byt navrZzeny na zakladé teorie kognitivni zatéze a principl situovaného uceni,
aby se studujici smysluplné zapojili do klinického obsahu (Makransky & Lilleholt, 2018).
Porozuméni profiliim studujicich umoznuje sladit sloZitost s jejich Urovni vycviku (Radianti et
al., 2020).

2. Technicka kompatibilita a Skalovatelnost

Vyvoj by mél upfednostnovat platformy, které umoziuji nasazeni napfic¢ zafizenimi a budouci
rozsifitelnost. Moduldrni navrhové ramce pomahaji zachovat flexibilitu s vyvojem
technologickych potfeb (Smith & Duggan, 2020).

3. Integrace realistickych medicinskych protokolt

Vsechny interakce by mély byt v souladu s aktualnimi doporucenimi zalozenymi na dukazech.
Zapojeni klinickych odbornik( pfi psani scénére zajistuje presnost a divéryhodnost, coz je
klicova slozka medicinské VR (Nguyen, 2020).

4. U¢inné mechanismy zpétné vazby

Zpétnd vazba by méla byt okamzitd a kontextova, véetné podnétd zaloZzenych na vykonu i
vzdélavacich debriefingl (Johnsen et al., 2016; Bautista & Lin, 2023). Reflexe podporuje hlubsi
upevnéni znalosti a klinicky Usudek.



5. Vyuziti vétvenych narativu

Vétvené cesty umoznuji uZivatelim celit dasledkiim svych rozhodnuti, coZ posiluje realismus
a pocit vlivu (Murray, 2021). Tato technika zlepSuje feSeni problémd a zapojeni ve VR
prostfedich (Ryan, 2021).

6. Realismus a senzorické ponoreni

Vysoce vérné vizudly, prostorovy zvuk a haptickd zpétnd vazba mohou vyrazné zlepsit
ponofeni a zapamatovani (Slater & Sanchez-Vives, 2016; McMahan, 2024). Realistické
fyziologické reakce pacientl — napriklad krvaceni nebo Sok — by se mély pouzivat k simulaci
Casového tlaku a stresu.

7.Priibézné testovani a zlepsovani

PouZitelnost scénare, technicka stabilita a vzdélavaci hodnota by mély byt hodnoceny
iterativnim testovanim s koncovymi uZivateli (Freina & Ott, 2015). Smycky zpétné vazby
podporuji priibézné zlepSovani technického i pedagogického navrhu (Radianti et al., 2020).

UVOD UZIVATELE DO VR A VEDENI

Aby bylo zajisténo pozitivni a Gcinné uceni ve virtualni realité, mél by kazdy scénar VR zacinat
kratkym modulem onboardingu a orientace. Tato faze seznami uZivatele s prostfedim VR,
mechanismy interakce a o¢ekdvanimi scénare — klicové kroky ke snizeni uzkosti, minimalizaci
kognitivni zatéze a prevenci pred¢asného odpojeni.

Ucel onboardingu

Virtudlni prostfedi mulze byt pro zacatecniky dezorientujici nebo zahlcujici. Modul
onboardingu poskytuje bezpecny prostor k:

e Privyknuti ovladani (napf. uchopovani objektd, pohyb, rozhlizeni).
e Pochopit signaly interakce (napft. ikony nastroju, vyzvy rukou, vybér pohledem).

e Seznameni se systémy zpétné vazby (napf. vibrace, zmény barev, hlasové vyzvy).

Snizenim pocatecniho zmateni uvolfiuje onboarding kognitivni kapacitu pro skute¢né ucebni
ukoly (Makransky & Lilleholt, 2018).

Doporucené prvky
Dobfre strukturovany onboarding by mél zahrnovat:

1. Jednoduchy tutoridl interakce: UzZivatelé procvicuji uchopovani, odkladani nebo
aktivaci predmétl v prostredi s nizkym tlakem (napf. cvicebna nebo virtudlni
laborator).



2. Mobility Orientation: Predstaveni systému( pohybu — teleportace, navigace joystickem
nebo chiize pohledem — podle platformy.

3. Interface Elements: Explain any HUD (heads-up display), icons, timers, or health
indicators. Highlight critical symbols (e.g., bleeding status, task reminders).

4. Cvicny ukol (volitelny): Poskytnéte sandbox nebo mikroukol (napf. vzit a nasadit
rukavice, promluvit s virtualni postavou) k upevnéni dovednosti bez nasledkd.

5. Moznost preskoceni: Zkusenym uZivateldm umoznéte onboarding preskocit, ale vidy
jej ponechte dostupny z hlavni nabidky.

6. Kontrola pohodli a pfistupnosti: UmoZnéte uzivateldm upravit nastaveni: velikost
textu, titulky, citlivost pohybu (ke sniZeni simuldtorové nevolnosti) a hlasitost
(Dennison & D'Zmura, 2020).

PFinosy
Vyzkum ukazuje, Ze moduly onboardingu:
e Snizuji simulatorovou nevolnost a dezorientaci (Dennison & D’Zmura, 2020).

e Zvysuji sebevédomi a ponoreni (Slater & Sanchez-Vives, 2016).

e ZlepSuji vykon v ukolech ve VR simulacich — zejména u zacatecnikl (Makransky &
Lilleholt, 2018).

Zaclenéni do toku scénare

Modul onboardingu by mél byt povinnym krokem pfi prvnim pouziti, ale oddélenym od logiky
hlavniho scénare. Mél by plsobit jako ,cvicebna” nebo , briefingovy prostor”, kde uZivatele
uvede virtualni asistent, hlasovy komentar nebo vyzvy uZivatelského rozhrani.

TESTOVANI{ VR SIMULACI

e UZivatelské testovani a zpétna vazba — Pomadaha zlepsit simulaci (Bautista & Lin,
2023)

e Minimalizace pohybové nevolnosti — Optimalizace pohybu snizuje diskomfort
(Dennison & D’Zmura, 2020)

e ZlepSeni UX — Intuitivni ovladani zvySuje spokojenost (Vince, 2023)

e Adjusting the script — Chyba analysis drives iteration (Bautista & Lin, 2023)

DOPORUCENI PRO MULTIPLATFORMNI DESIGN



Multiplatformni vyvoj v oblasti virtudlni reality (VR) je zasadni pro zajisténi toho, aby simulace
VR byly inkluzivni a pfistupné a zarover skalovatelné v rznych vzdélavacich a institucionalnich
kontextech. Tato kapitola uvadi komplexni doporuceni osvédéenych postupld pro
multiplatformni ndvrh VR.

1. Vyvojové ramce nezavislé na platformé
Aby se zvysila pfistupnost a snizila nutnost prepracovani:

e PoutZivejte Unity XR Interaction Toolkit nebo Unreal Engine ve spojeni s OpenXR k
podpore platforem Oculus, HTC Vive, Windows Mixed Reality a WebXR.

e NepouZivejte proprietarni SDK, pokud cilem neni konkrétni platforma.

e Vyuzijte WebXR k pfistupu pres prohlize¢, a umoznéte tak nasazeni bez nutnosti
Spickového hardwaru VR.

2. Optimalizace vykonu pro méné vykonna zafizeni
Performance consistency across diverse devices is imperative:

e UdrZujte nizké velikosti textur a pocet polygonu, aby bylo vykreslovani na mobilnich
headsetech plynulé.

e Implementujte occlusion culling, pfedpocitané osvétleni a techniky Level of Detail
(LOD) ke snizeni vypocetnich narokd.

e Zjednoduste fyzikalni simulace snizenim zavislosti na real-time dynamice tuhych téles
a fyzice latek/vlasl (Vince, 2023).

3. Flexibilita vstupu a interakce
UZivatelé VR mohou interagovat prostfednictvim mnoha vstupnich modalit:

e Zahrnite vybér pohledem, sledovani rukou, vstup z ovladacd a hlasové prikazy.

e Navrhujte interakéni zony s SirSimi hitboxy s ohledem na rGznou presnost trackovani.

e Zajistéte, aby vSechny interaktivni prvky byly dostupné vice vstupnimi modalitami, a
podporte tak pristupnost (Slater & Sanchez-Vives, 2016).

4. Modularni a Skalovatelna architektura
Usnadnéte prizpusobitelnost a udrzovatelnost:

e Rozlozte scénar VR na moduldrni komponenty (napf. nacitani prostredi, obsluha
interakci, vrstva uzivatelského rozhrani).

e Podporujte aktualizace a Skadlovatelnost udrzovanim volné vazanych skript( a systému
spravy scén.

5. Navrh relace a kognitivni zatéz



Relace VR musi byt navrZzeny s ohledem na pohodu uZivatele a dobu pozornosti:

e Strukturovejte moduly do Usekl o délce 3—7 minut s jasné definovanymi vyukovymi
cili. Integrujte principy teorie kognitivni zatéZze omezenim soubéznych podnétl (zvuk,
text, pohyb).

e Poskytnéte moznost volitelnych prestdvek a kontrolnich bodd pokroku béhem delSich
scénarl (Makransky & Lilleholt, 2018).

6. Inkluzivni a pfistupny design
Zajistéte, aby byl obsah VR pouzitelny riznorodym publikem:

e Nabidnéte moznosti pfizplsobeni véetné zmény velikosti textu, Upravy hlasitosti,
zapnuti titulkd a témat s kontrastem barev.

e Implementujte strategie ke zmirnéni pohybové nevolnosti: pouzivejte teleportaci
misto plynulé chlize, vinétaci a udrZujte stabilni linii horizontu.

e Zajistéte zvukové signdly a komentar pro uzivatele se zrakovym postizenim (Merchant
et al., 2014).

PRINOSY A VYZVY VYCVIKU VE VR

e Realistické a bezpecné vzdélavani — Virtudlni realita (VR) umoznuje simulovat
redlné situace v bezpecném prostiedi, coz je obzvlasté cenné v oborech, jako je
medicina, letectvi nebo prlimyslové provozy. Umoznuje studentlim a pracovnikim
zazit scénare, které by jinak byly nebezpecné nebo obtizné dostupné (Jerald, 2015)

® ZlepSuje zapamatovani a praktické dovednosti — Vyzkum ukazuje, Ze vycvik ve VR
podporuje lepSi zapamatovani informaci a rozvoj praktickych dovednosti
prostiednictvim interaktivniho zapojeni (Smith & Duggan, 2020). Uzivatelé nejsou
jen pasivnimi pfijemci informaci, ale aktivné se simulaci uéastni, coz zvysuje
efektivitu uéeni

e Technologické bariéry a naklady — Jednou z hlavnich vyzev jsou vysoké naklady na
potfebny hardware a software. Je tfeba zohlednit také problémy kompatibility a
technické potize pfi pouzivani (Radianti et al., 2020)

e Potieba $koleni instruktorll — U¢inné zavedeni VR vyzaduje také Skoleni
instruktord, ktefi s technologii pracuji. Bez dostatec¢né pripravy mize byt potencial
VR zneuZit, nebo dokonce uZivatele demotivovat (Freina & Ott, 2015)

PRACOVNI POSTUP VYVOIJE VR

Peclivé usporadany pracovni postup je kliCovy pro vyvoj ucinnych, pedagogicky
fundovanych a technicky zdatnych zazitkd virtudlni reality. Nize je uveden komplexni
rozbor pipeline vyvoje virtualni reality spolu s konkrétnimi kroky pro kazdou fazi.



Faze 1:

Faze 2:

Faze 3:

Faze 4:

Faze 5:

Faze 6:

Definice pedagogickych cila

Formulujte zakladni vyukové cile vychazejici z kurikularnich nebo vycvikovych
pozadavka.

Specifikujte jak technické kompetence (napf. techniky KPR), tak interpersonalni
dovednosti (napf. rozhodovani pod tlakem).

Zajistéte soulad se zavedenymi vzdélavacimi rdmci, naptiklad Bloomovou
taxonomii (Makransky & Lilleholt, 2018).

Psani scénare

Zvolte linearni nebo vétvenou narativni strukturu.

Zaradte autentické dialogy, vyzvy k interakci a vysledky zavislé na rozhodnutich
uZivatele.

Zaradte emocionalni a kontextové narativni prvky k posileni ponofeni (Murray,
2021).

Navrh prostredi a postav

Vytvorte presna trojrozmérna prostiedi odpovidajici scénafi (napf. nemocnice,
méstska ulice).

PouZivejte realné reference a architektonické plany k posileni realismu.
Develop a diverse array of expressive virtual characters equipped with
animation rigging to convey emotion and feedback (Jerald, 2015).

Navrh a implementace interakci

Articulate the modalities through which users will engage with the scenario,
including object manipulation, menu navigation, and dialogue systems.
Employ input mapping frameworks to generalize interactions across varying
devices.

Incorporate immediate system feedback (visual, auditory, haptic) in response
to user actions (Choi & Baek, 2022).

Mechanismy zpétné vazby a hodnoceni

Integrate both formative and summative feedback systems: Real-time
prompts: "Insufficient pressure applied. Please attempt again."

Post-scenario evaluations: scorecards and performance timelines.

Consider adaptive feedback systems informed by user behavior (Johnsen et al.,
2016).

Interni testovani zajisténi kvality



e Implement iterative testing cycles: Conduct alpha testing to assess core
mechanics and interactions.

e Engage in beta testing to evaluate narrative coherence, performance metrics,
and bug identification.

e Utilize debug logs, screen recordings, and in-simulation analytic tools.

Faze 7: UZivatelské testovani a evaluace

e Recruit participants representative of the target demographic (e.g., nursing
students).

e Gather both qualitative and quantitative data: Usability metrics (ease of
interaction, navigational efficiency) Educational effectiveness (knowledge
retention, skill enhancement) Engagement levels (emotional immersion,
perceived realism) (Freina & Ott, 2015).

Faze 8: Nasazeni a prubéiné zlepSovani

e Deploy the simulation within the designated educational environment.

e Provide training for facilitators on the utilization of the virtual reality
experience and the interpretation of results.

e Monitor usage analytics, gather continuous feedback, and implement iterative
improvements as necessary (Radianti et al., 2020).

Zavér a doporuceni

VR is a powerful tool for learning and training - Virtual Reality represents a
revolutionary tool for education and professional training. Its ability to simulate
realistic scenarios supports deeper understanding and more effective skill
acquisition (Radianti et al., 2020)

The quality of scripts and realistic interactions is crucial - The key to successful VR
training lies in the quality of scenarios and the level of interactivity. Realistic scripts
allow users to immerse themselves in the environment and respond authentically,
enhancing the learning effect (Smith & Duggan, 2020)

Testing and feedback are essential - Regular testing of VR program effectiveness
and user feedback collection help improve both content and delivery methods
(Freina & Ott, 2015). Monitoring progress allows training to be tailored to
individual needs

The future: Al and haptic technologies - The future of VR lies in integration with
Artificial Intelligence (Al) and haptic technologies, enabling content personalization
and physical feedback — further bridging the gap between virtual experience and
reality (Jerald, 2015)
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ALGORITMUS TVORBY VR SCENARE

Prehled procesu navrhu vzdélavaciho scénare VR

1. Definujte vzdélavaci cile (napf. spravné techniky zastavy krvaceni) — Jasné cile zajistuji
soulad zazitku VR s vyukovymi vysledky a rozvojem dovednosti (Radianti et al., 2020)

2. Urcete cilovou skupinu (zdravotnici, laici, studenti) — Znalost uzivatell umoziiuje
prizplsobit obtiznost a vyukové metody (Freina & Ott, 2015)

3. Navrhnéte realistické prostredi (napf. ulice, domdacnost, nemocnice) —Zndmé a
autentické prostredi posiluje ponofeni a kontextové uceni (Jerald, 2015)

4. Zvolte platformu VR — Vybér hardwaru a softwaru by mél zohlednit pfistupnost,
Skalovatelnost a technickou kapacitu (Smith & Duggan, 2020)

5. Definujte mechanismy interakce (ovladace, hlasové prikazy, gesta) — Navrh interakce
je kli¢ovy pro zapojeni uZivatele a realismus (Jerald, 2015)

6. Stanovte Uroven grafického detailu — Vizudlni vérnost ovliviiuje ponofeni, kognitivni
zatéz a vysledky uceni (Radianti et al., 2020)

Fig. 1 The proposed production process of a VR scenario
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Wages, R., Gritzmacher, B., Conrad, S. (2004). Learning from the Movie Industry: Adapting Production Processes for
Storytelling in VR. In: Gobel, S., et al. Technologies for Interactive Digital Storytelling and Entertainment. TIDSE 2004. Lecture
Notes in Computer Science, vol 3105. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-27797-2 16

NAVRH SCENARE

e Uvodni pokyny — Uzivatel je do scénafe uveden tutoridlem, ktery vysvétluje tkoly
a ovladani, aby se citil jisté v mechanice interakce (Freina & Ott, 2015)

e Simulace situace — Objevi se virtudlni postava s krvacejicim zranénim. Rdna ma
realistickou animaci simulujici urgentni situaci a poskytuje pohlcujici zazitek (Jerald,
2015)

e MozZnostiinterakce — Uzivatel ma vice voleb, jak na situaci reagovat, napfiklad tlak
na ranu, obvaz nebo turniket. Tyto volby ovliviiuji vysledek scénare a odrazeji
rozhodovaci dovednosti (Smith & Duggan, 2020)
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e Hodnoceni — Systém vyhodnoti jednani uZivatele a poskytne okamzitou zpétnou
vazbu k spravnosti, efektivité a dodrzeni doporu¢enych medicinskych postupt
(Radianti et al., 2020)

CILE SCENARE

The scenario should clearly define why it is being created and what its main objectives are.
These objectives should include and clearly define both soft and hard skills. Soft and hard skills
are terms used to differentiate between different types of abilities that individuals can possess
in professional life. Each type of skill is a key component of successful performance in various
fields.

TVRDE DOVEDNOSTI (HARD SKILLS)

Skill is the ability to use one's knowledge effectively and promptly in execution or
performance. Hard skills are technical abilities and expertise specific to certain tasks and
situations. They relate to technical or practical skills, as opposed to soft skills, which relate to
interpersonal skills. These skills are essential for providing quality and safe patient care.
According to the American Nurses Association (2015), technical skills are crucial for effective
implementation of therapeutic interventions and monitoring of patients' condition.

Hard skills are measurable and are usually acquired through formal education, training, or
practical experience. Hard skills are necessary for specific tasks and must be well mastered,
especially in an environment where quick and accurate responses are required. They are
necessary for specific tasks in an industry that requires specific expertise and skills (Lamri &
Lubart, 2023).

Tvrdé dovednosti (HARD Skills) - e.g.

o Pouziti turniketu, obvazu

) Provedeni kvalitni srde¢ni masaze

J Zajisténi dychacich cest

J Poskytnuti ic¢inného umélého dychani
o Etc.

MEKKE DOVEDNOSTI

Mékké dovednosti (Mékka dovednosts) are social and emotional competencies related to
interaction with others. Mékké dovednosti are a dynamic combination of cognitive,
metacognitive, interpersonal, intellectual and practical abilities, as well as ethical values.
These skills are not as easily measurable as hard skills and often include personality traits and
behavioral patterns that influence the way individuals communicate and cooperate with
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others. They are the basis of critical thinking. They can be learned through appropriate and
systematic training (Widad & Abdellah, 2022).

The basis of non-technical skills in acute medicine and crisis situations consists of four areas,
which are connected by the main thing - communication. These areas include teamwork, team
leadership itself, situational awareness, decision-making and the distribution of tasks among
other team members (Pefan & Kubalova, 2017).

One of the main non-technical skills within teamwork is communication. Communication
within the team should always be calm, assertive, and team members should support each
other. Communication should be clear, distinct, with the aim of closing the communication
loop (Peran & Kubalova, 2017). For example: A specific instruction must be formulated clearly:

4

“Peter, give 1 mg of adrenaline i.v.,” not “Someone give adrenaline...” The team member
should then confirm receipt of the information: “l understand, | am giving 1 mg of adrenaline
i.v.,” and then inform about the fulfillment: “1 mg of adrenaline i.v. given.” This is an example

of a perfectly closed communication loop.

Situational awareness primarily concerns the collection of information, its understanding and,
based on that, predicting where the situation will develop. Maintaining situational awareness
is crucial for moving towards the right goal. It is necessary to identify the situation and get it
under control. Furthermore, to predict how the situation will develop, analyze the available
information and, based on this, plan and implement steps towards resolving the situation
(Pefan & Kubalova, 2017). An example of situational awareness is that the team leader should
have an overview of how many defibrillation shocks have been performed during CPR and be
ready to issue an instruction for another shock at the right time.

One of the other non-technical skills is the ability to make decisions and make the right
decisions. However, making the right decisions cannot be done without perfect situational
awareness. These two skills therefore go hand in hand. The team leader can consult with the
team in certain situations (Pefan & Kubalovd, 2017). For example: The patient is very
aggressive; | suggest this procedure. Do you agree?

Another non-technical skill is the distribution of tasks. Most crisis situations require the
coordination of many tasks that need to be done in a short time interval and with the greatest
possible accuracy. The task of the team leader is to oversee the even distribution of the load
among all team members and the prioritization of task performance. With proper planning
and preparation of individual activities, we have a greater chance of adhering to all standards
of care and recommended procedures. It is a mistake to issue many instructions at once. In
most cases, some of the quickly issued instructions are forgotten. Tasks should be distributed
according to priorities and to specific individuals (Pefan & Kubalova, 2017).

Mékké dovednosti (Mékka dovednosts) —e.g.

o Odolnost vUci stresu
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J Vedeni tymu

J Teamwork in simulation —if VR is multiplayer, cooperation with other
participants is necessary

. Efektivni komunikace

. Schopnost uzavfit komunikaéni smycku

J Proces rozhodovani

] Rozdéleni ukolll mezi ¢leny tymu

J Assessing the situation and making decisions — recognizing critical bleeding

and choosing the right course of action

POPIS SITUACE

The description of a situation in a VR scenario is a critical component that shapes the user's
experience and engagement within the immersive environment. It sets the context for the
actions the user will undertake, guiding them through the narrative and influencing their
emotional and cognitive responses. A well-crafted situation description serves multiple
purposes, including establishing a sense of realism, conveying urgency, and providing the
necessary background for the user to effectively navigate the scenario.

The description of a situation in a VR scenario is a comprehensive and multifaceted element
that encompasses the setting, character introductions, contextual background, challenges,
and emotional tone.

The first step in describing a situation is to establish the setting. This includes geographic
location, time period, and environmental conditions. Setting the scene effectively immerses
users in the environment, allowing them to visualize their surroundings and feel as though
they are truly present within the scenario. A vivid and detailed description of this environment
can enhance users’ emotional engagement, making them more invested in the unfolding
events.

Next, the situation description should introduce the characters involved in the scenario. This
includes key details about the characters’ roles, backgrounds, and emotional states. In a VR
medical training scenario, for instance, the primary character could be a patient with a visible
injury, depicting realistic physical symptoms and displaying a range of emotions, from panic
to pain. The presence of supporting characters, like nurses or doctors, can further enrich the
narrative by providing context on the teamwork required in emergency situations.

Providing contextual background is essential for helping users understand the circumstances
leading to the scenario. This can include previous events, the nature of the problem at hand,
and potential challenges that may arise. For instance, a scenario might open with a brief
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synopsis explaining that the user is stepping into the shoes of a first responder who has arrived
at the scene of a car accident. The description might highlight that several victims require
immediate attention, and that time is of the essence.

Context not only enhances the narrative but also better prepares users for the decisions they
must make. A well-defined background ensures that users comprehend the significance of
their actions within the overarching narrative, motivating them to engage actively and
responsibly.

For example:

In front of the user lies a young man who is bleeding profusely from a deep wound on his
forearm. His clothes are stained with blood and his breathing is fast and irregular. He looks up
at the user with a frightened expression and says in a quiet voice: "Help me..." Next to him on
the ground lies broken glass, probably the cause of his injuries.

The user must make a quick decision — assess the condition of the injured person, stop the
bleeding and ensure that the patient is safe before the ambulance arrives. In an interactive
environment, they can choose various tools from the first aid kit, communicate with the patient
and instruct surrounding witnesses to call for help.

As soon as he begins to administer first aid, the scenario reacts dynamically — if he presses the
bandage correctly on the wound, the bleeding slows down, but if he hesitates or uses the
wrong technique, the patient begins to show signs of shock, which complicates the situation.

The aim of this scenario is to simulate realistic first aid training under pressure, where the
player learns to react correctly in a crisis situation.

POPIS PROSTREDI

It describes the environment in which the action takes place, including visual and audio cues
that create the overall atmosphere. Contextualising the scenario is important to engage users
and ensure that the environment is relevant to the objective.

For example:

The user finds himself on the street next to an injured person lying on the ground. The
surrounding environment is busy — you can hear muffled voices of people, the distant sound of
sirens and the hustle and bustle of the city. The surrounding houses are damaged by the
earthquake Curious passers-by are slowly gathering around.

NASTROJE A PREDMETY

Write what tools are needed — according to the textbook, standard, add pictures — e.g.
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INTERAKCE — CO MA UCASTNIK DELAT?

For example:

The user must make a quick decision — assess the condition of the injured person
(physiological functions, general condition), stop the bleeding and ensure that the patient is
safe before the ambulance arrives. In an interactive environment, they can choose various

tools from the first aid kit, communicate with the patient and instruct surrounding witnesses

to call for help.

As soon as he starts to perform first aid, the scenario reacts dynamically — if he applies the
bandage correctly to the wound, the bleeding slows down, but if he hesitates or uses the
wrong technique, the patient begins to show signs of shock, which complicates the situation.

Vyvoj a implementace

Creation of 3D models for environments and characters:

Designing and modeling realistic 3D environments tailored to the educational context
Creating detailed character models with a focus on anatomical accuracy and realistic
movements

Programming interactions and physical simulations (e.g., bleeding behavior based on
incorrect actions):

Developing interaction systems that allow users to manipulate objects and characters
Implementing physical simulations, such as realistic bleeding in response to incorrect
medical procedures

Integration of Al for dynamic response to user actions:

Developing artificial intelligence that reacts to user actions in real time

Setting up dynamic scenarios where errors or correct actions influence the course of the
simulation

Testovani a optimalizace

Internal testing by developers:
Conducting ongoing functionality testing within the development team
Identifying and fixing technical issues before broader user testing

User testing with target audience:

Organizing testing sessions with real users from the target audience (e.g., medical
students)

Gathering feedback on usability, realism, and educational value

Refining scenario and interactions based on feedback:
Adjusting scenarios and interactions according to tester feedback
Improving controls, visual quality, and Al reactions to maximize learning effectiveness

Nasazeni a hodnoceni ucinnosti
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e Deployment in educational institutions:
Implementing the simulation in schools, universities, or training centers
Providing necessary technical support and staff training

e Data collection on user success rates:
Monitoring and recording user performance during simulation use
Analyzing success rates and error patterns

e Interactive improvements based on performance analysis:
Identifying learning weak points based on collected data
Updating scenarios and Al systems to better support skill acquisition

JAK PODROBNY BY MEL SCENAR BYT

Scénar virtudlni reality by mél byt dikladné rozpracovdn tak, aby co nejpfesnéji simuloval
skute¢nou mimoradnou situaci. Celkova délka scénare by se méla pohybovat mezi 3-7
minutami na pfipad. Shorter scenarios (1-2 minutes) can be used to practice specific skills. The
length should be adjusted according to the target group (children, adults, healthcare
professionals). At the same time, it should cover as many details as possible, e.g. skin color -
cyanosis, color of bleeding, sound phenomena - difficulty breathing.

17



PRIKLAD CHYB, KTERE SE MOHOU VE VIRTUALN{M SCENARI VYSKYTNOUT

Chyby / nespravny postup
ve scéndfi VR

Kontrola dychani pouze
zrakem po dobu 3 sekund

Vynechani tisnového volani

Nespravné uloZeni rukou
pfi kompresich hrudniku

Nespravna frekvence
kompresi (nap¥. 60/min)

Ignorovani bezpecnosti
zachrance

Dusledek

Breathing should be
checked for 10 seconds
using sight, hearing, and
touch — otherwise, shallow
breathing may be missed

Without calling EMS,
professional help may be
missing — endangering the
patient’s life

Compressing outside the
chest center is ineffective
and may cause injury

Slow compressions are
ineffective — insufficient
oxygen to the brain

The rescuer may get injured
— not assessing risk
endangers more lives

Jak by mél scénar VR
reagovat

Show correct technique
(sight, hearing, touch), play
10-second timer, provide
visual and voice guidance

Scenario should include
prompting to call 112/911,
simulate call, and include
follow-up questions

Show anatomy, highlight
correct area, and provide
visual feedback like “move
hands”

Use metronome or music at
100-120 bpm, provide
visual tempo indicator

Simulation should force
safety check before
approach — otherwise,
scenario restarts
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SABLONA LINEARNIHO SCENARE

Scenario objectives:
Popiste, jakych cili ma byt dosaZeno, napr. naucit uZivatele sprdavné zastavit masivni
krvdceni

Tvrdé dovednosti (HARD Skills):
Popiste, jaké tvrdé dovednosti si ma osoba prostrednictvim situace VR osvojit

Mékka dovednost:
Popiste, jaké mékké dovednosti si ma osoba prostrednictvim situace VR osvojit

Popis situace:

Describe the situation in detail so that the designer can make it, approach it as if you
were describing a story to someone.

Describe in detail what steps the user will take to achieve the goal

Popis prostredi:
Describe the environment in which the story takes place, e.g. a street, a forest, a
broken-down house, what it looks like, what is happening there

Interakce — co ma ucastnik délat
Describe what steps the participant should take and when is the situation finished

Nastroje a predméty:

Write down all the tools that the user has available in the VR situation and add an
image so that the designer knows what to prepare, e.g. bandage, tourniquet,
defibrillator, syringe. Draw from standards or professional sources
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Jaké chyby se mohou stat? Jaky budou mit dopad?

Chyba Dusledek
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PRIKLAD LINEARNIHO SCENARE

§L|NEARN|’ SCENAR PRO VR SIMULACI PRVNi POMOCI PRI MASIVNIM KRVACENI

V linedrnim scénafi uZivatel postupuje pfedem uréenymi kroky bez mozZnosti vétveni déje.
Musi proto dodrzet presné definované kroky vedouci k UspéSnému zastaveni krvaceni

SCENARIO OBIJECTIVES

Tvrdé dovednosti (HARD Skills)

1. Usage of a tourniquet, bandage
Mékka dovednost

1. Odolnost vici stresu

2. Assessing the situation and making decisions — recognizing critical bleeding and
choosing the right course of action

3. Teamwork in simulation — if VR is multiplayer, cooperation with other participants is
necessary

POPIS SITUACE:

Pred uzivatelem lezi mlady muz, ktery silné krvaci z hluboké rany na predlokti. Z rany strika
jasné Cervena krev.

Odév ma pottisnény krvi a dychani je rychlé a nepravidelné. Vzhlédne k uzZivateli vydéSenym
vyrazem a tichym hlasem frekne: ,Pomozte mi...“ Vedle néj na zemi lezi rozbité sklo,
pravdépodobna pfi¢ina zranéni. The user must make a quick decision — assess the condition
of the injured person, stop the bleeding and ensure that the patient is safe before the
ambulance arrives. In an interactive environment, they can choose various tools from the first
aid kit, communicate with the patient and instruct surrounding witnesses to call for help. As
soon as he begins to administer first aid, the scenario reacts dynamically — if he presses the
bandage correctly on the wound, the bleeding slows down, but if he hesitates or uses the
wrong technique, the patient begins to show signs of shock, which complicates the situation.
The aim of this scenario is to simulate realistic first aid training under pressure, where the
player learns to react correctly in a crisis situation.
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 POPIS PROSTREDI

UZivatel se ocitne na ulici vedle zranéného leziciho na zemi. Okolni prostredi je rusné — slyset
jsou tlumené hlasy lidi, vzdaleny zvuk sirén a ruch mésta. Okolni domy jsou poskozené
zemétresenim. Kolem se pomalu shromazduji zvédavi kolemjdouci

 NASTROJE A PREDMETY
Seznam ndstroju a predmétd .......

Obr. 2 Pomtcky k zastaveni krvaceni

QTy Qary
s §NylonBag N C-AT
with PVC Patch | Blue Trainer

i — Ciid | ey \®
itri ] Trauma Y Permanent
Gloves, Lg @ Shears, Lg | Marker, Small

North American Rescue. (n.d.). Bleeding control kits trainer. AED Superstore. Retrieved April
25, 2025, from https://www.aedsuperstore.com/north-american-rescue-bleeding-control-

kits-trainer.html
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INTERAKCE - CO MA UCASTNIK DELAT?
PRISTUP K PACIENTOVI A POCATECNIi REAKCE

e On-screen instructions: "You see an injured person bleeding profusely. Get close to it
and find out its condition

e Interaction: The user approaches and receives visual and audible stimuli (bleeding,
gasping for breath of the patient)

éVOLBA (SPRAVNA A NESPRAVNA AKCE):

e Reach out to the patient and find out about his condition" (if the patient responds,
the scenario continues)

e Ignore the patient and look for another solution" (warning that the patient needs to
be addressed first)

éOCHRANA UZIVATELE — NASAZENi RUKAVIC

The user takes gloves and puts them on (does he choose them from the tools available via
the tool icon?)

IDENTIFIKACE ZDROJE KRVACENI A PRIMY TLAK
® The user clicks or grabs a sterile gauze and applies it to the wound

e |[f the pressure is too weak (can | do this with the joystick button?? — this may be an IT
guestion), a warning will appear ("Push harder!")

e |[f the user does not intervene in time, a warning about patient shock will begin to
appear

The wound is still bleeding

éAPLIKACE TLAKOVEHO OBVAZU
The user selects the right aids for the pressure bandage

The wound is still bleeding

POUZITI TURNIKETU (POKUD JE KRVACENI MASIVNI)
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The user takes the tourniquet, places it over the wound and tightens it
If it tightens it correctly, the system will display confirmation

If they deploy it too loosely, a warning and a repair option will appear

PRIVOLAN{ ZACHRANNE SLUZBY A SLEDOVANI PACIENTA

The user presses a button on the VR phone or asks a virtual character to call for help

Then he monitors the patient, talks to him and checks his condition (breathing,
reaction to stimuli)

'PREVENCE $OKU

The user takes the thermofoil and covers the patient.

DOKONCENI SCENARE - PRIJEZD ZACHRANARU

After all the steps have been carried out correctly, an animation of the arrival of the
ambulance and the paramedics who are taking over the patient will appear

At the end, the user's performance evaluation is displayed — for example, scores for
correct and fast execution, effective selection of aids and evaluation of the entire
case
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SHRNUTI A ZAVER

Virtualni realita je technologie, kterd uZivatellm umozZniuje vstoupit do simulovaného
prostfedi a interagovat s nim pomoci zafizeni, jako jsou bryle virtualni reality, ovladace nebo
haptické nastroje. Mezi klicové vlastnosti virtualni reality patfi interaktivita, pohlcujici zazitky,
simulace realnych situaci a senzorickd stimulace. Jednou z nejdUlezitéjSich aplikaci virtudini
reality je vzdélavani a vycvik, kde poskytuje bezpeéné, opakovatelné a realistické ucebni
prostredi.

Virtudlni realita umoZznuje studujicim osvojit si tvrdé i mékké dovednosti s okamzitou zpétnou
vazbou a vysokou mirou zapojeni. Pro Uspésné vytvoreni scénare virtualni reality je nezbytné
definovat vzdéldvaci cile, urcit cilovou skupinu, navrhnout prostfedi, zvolit platformu, stanovit
zpUsoby interakce a vypracovat realisticky popis situace véetné postav a kontextu.

Dobre navrzeny scénar by mél zahrnovat Uvodni pokyny, okamziky rozhodovani, realistické
prvky a hodnoceni vykonu uzZivatele. Dobry scénai zvySuje zapojeni uzivatele a efektivitu
uceni.Virtualni realita je mocny ndstroj pro vzdélavani a vycvik, ktery spojuje interaktivitu,
realismus a bezpecnost.

Uspéch aplikaci virtudlni reality zavisi na kvalité scénarfe a realismu interakci. Testovani, zpétnd
vazba uZivatell a pribézné zlepsSovani jsou zdsadni. Budoucnost virtualni reality spociva v
integraci s umélou inteligenci a pokrocilymi haptickymi technologiemi, coZ otevira nové
moznosti ve vzdélavani a profesnim rozvoji.
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