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Abstract

English abstract

This master’s thesis discusses how the use of virtual reality (VR) can supplement the sim-
ulation practices currently being used in nursing education. Nursing students are currently
limited in the number of hours that they can attend the university’s medium- and high-
fidelity simulations. When students state their belief that they do not have enough practical
training, a supplemental procedural training software could help. Our team developed a
VR application using the human-centred design process, which allows the user to examine
a digital patient in a virtual environment focusing on the ABCDE procedure. This thesis
examines how a VR application can increase motivation, engagement and academic per-
formance among students. The thesis also uses a mixed method approach comprised of
observations, user tests and questionnaires to investigate and derive the possible conclusion.
From the sample size of 14 undergraduate students from the Faculty of Health and Sport
Sciences, seven participated in the user tests (N = 7). Thematic analysis and aggregated
empirical data were used to conclude and answer the research questions. Our conclusion
indicates that the application developed for this thesis did elevate the user’s motivation and
engagement. It was also concluded that the application could increase academic performance
and general competency in the ABCDE procedure among undergraduate students. Though

this conclusion has a level of confidence, more studies are required to verify the findings.
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Norwegian abstract

Denne masteroppgaven diskuterer hvordan bruk av virtuell virkelighet (VR) kan supplere
simuleringspraksisen som i dag brukes i sykepleierutdanningen. Sykepleierstudenter er forelgpig
begrenset i antall timer de kan delta pa universitetets medium- og high-fidelity-simuleringer.
Nar studenter i tillegg oppgir at de mener de ikke far tilstrekkelig med gving for praksis,
kan en supplerende prosedyreopplaeringsprogramvare hjelpe. Teamet vart utviklet en VR-
applikasjon ved a bruke human-centred design-prosessen, som lar brukeren undersgke en dig-
ital pasient i et virtuelt miljo med fokus pa ABCDE-prosedyren. Denne oppgaven undersgker
hvordan en VR-applikasjon kan gke motivasjon, engasjement og akademiske prestasjoner
blant studenter. Oppgaven bruker ogsa en mixed method tilnserming bestaende av obser-
vasjoner, brukertester og spgrreskjemaer for a undersgke og trekke den mulige konklusjonen.
Av utvalgsstorrelsen pa 14 bachelorstudenter fra Fakultet for helse- og idrettsvitenskap del-
tok syv i brukertestene (N = 7). Tematisk analyse og aggregert empirisk data ble brukt for
a konkludere og svare pa forskningsspgrsmalene. Var konklusjon indikerer at applikasjonen
utviklet for denne oppgaven lgftet brukerens motivasjon og engasjement. Det ble ogsa kon-
kludert med at applikasjonen kunne gke akademiske prestasjoner og generell kompetanse i
ABCDE-prosedyren blant studenter. Selv om denne konklusjonen er godt begrunnet, vil det

veere ngdvendig med flere studier for a bekrefte funnene.
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Chapter 1

Introduction

Recently, the healthcare system has been under a significant amount of stress because of
the COVID-19 situation [1], and nurses are in high demand [2]. The training and education
of nurses are essential to maintain a level of competence that is adequate for entering the
nursing career and attending to patients with a justifiable level of care. While pursuing a
bachelor’s degree in nursing, students are expected to participate in simulation training with
varying levels of realism [3]. Even though this number of training simulations are relatively
high, nursing students still say that they do not feel ready to enter the mandatory practical
internships (PI), during which they are stationed in different sectors of the workforce [4].
This is where virtual reality (VR) might have a position to fill. VR is on the brink of
a leap within hardware and software development and is finally becoming consumer-grade
regarding price and access [5]. Thus, it might provide each student access to a learning tool
with which they could practice different procedures and situations that they will encounter

almost every day as a nurse.

1.1 Background

This master’s project is based on a project proposed by Associate Professor Hustad in
2019 in an information and communications technology (ICT) course at the University of
Agder (UiA). It developed over time with several iterative stages, culminating in a bachelor’s
assignment [6][7]. Now, the plan is to make the product a reality and determine whether it
is possible to create a product like this and if it could work as a learning tool. Furthermore,
this project is meant to determine whether this product would motivate students to practice
on relevant scenarios in a home environment. This is why the following research questions

were created.



1.2 Research questions

With the background and project proposal in mind, these three research questions were

created to represent the primary focus of this thesis.

RQ1: What are the user requirements for a VR tool for training in the ABCDE

procedure?

RQ2: To what extent can the use of VR help nursing students become more motivated

and engaged to train on the ABCDE procedure in a home environment?

RQ3: How do students perform while using the VR training tool for the ABCDE

procedure?

1.3 Scope

This project’s scope is to develop a VR application called MedExVR following the human-
centred design (HCD) process [8]. The application was designed and developed in the Unity
game engine [9], and it focuses on providing the user with a realistic scenario where the user
is supposed to make an assessment of a patient using the ABCDE procedure [10]. This is
accomplished by utilising different tools in VR and assessing the audiovisual clues provided
by the digital patient. The tools range from taking the temperature with a handheld ther-
mometer to taking the blood pressure with an automatic sphygmomanometer, colloquially
known as a blood pressure monitor. When the user is done assessing the patient and has
entered the data into a device, they receive a score based on the accuracy with which they
completed the tasks. To ensure that the user knew how to use the different tools, it was
essential to have a tutorial, which in this case was a nine-step guided experience with a

moderator telling the user what to do.

1.4 Limitations and constraints

The ongoing COVID-19 pandemic affected the thesis and put some limitations on the project.
For instance, the entire team was infected, thereby pausing user testing for about a week.
This was also the week before our sample group, nursing students, entered their PI period for
the semester, which resulted in a substantial decrease in participants. Initially, 28 students
signed on to attend the user testing, but this number was drastically reduced to only seven
because the students prioritised their education. A limitation to the final product or service
was the accessibility of the intended hardware. For the over 700 students |11] to have access

to borrow a VR headset from the university, the supply and management of the hardware had



to be arranged. Another limitation pertained to the choice of hardware. Since the application
was developed for the Oculus! platform, it presented a series of privacy concerns. The general
data protection regulation rules on personal data being transferred out of Europe made the
decision to continue using Oculus as a platform a point of discussion and interest at UiA.
This was mainly caused by the Schrems IT judgment [12], which resulted in resources being
used to find potential solutions, which itself resulted in the acquisition of the "Oculus for
business" services [13]. It was later found that this service was winding down, which could

cause a problem in the future.

1.5 Outlining of the thesis

Chapter 2 begins with an overview of the current state of technology being used in the
education of nurses and the difficulties that justify the design of the application that this
thesis used. It also provides a brief overview of VR technology and its current position in
education. We then present the relevant theories that were used to come to a conclusion in
this thesis. Afterwards, Chapter 3 provides a discussion of the methods used for gathering
and analysing data and an explanation of the HCD process and how it was executed in this
project. Chapter 4 explains the main subjects of the development process, as well as the
basics of the 3D model development and the functionality created in Unity. In Chapter 5,
all of the results from the gathered data are presented in chronological order. Chapter 6
contains all of the findings derived from the results and a discussion of how and why these
findings can answer the research questions. Chapter 7 provides a conclusion based on the
earlier chapters Finally, Chapter 8 identifies future work intended for the application and
reveals plans for further research and recommends a few elements that future studies can

implement.

'Oculus is changing their name to Meta after Facebooks trasition to Meta in 2022.
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Chapter 2

State of the art

2.1 Current state of procedural training and simulation

training in Norwegian nurse education

The current state of training and simulation for students is different between institutions that
offer bachelor’s programs in nursing. Norway is also a member of the European Economic
Area (EEA) and is obliged to follow European Union (EU) regulations regarding educational
standards [14]. All students have to complete a set of simulations and five semesters contain-
ing mandatory internships at a hospital or a public health institution to meet the specified
standards for a medical profession [15]. This PI is a tactile learning method using real-life
patients. During their PI, they will use their theoretical knowledge and apply it practically

to patients, with professionals acting as mentors on behalf of the university or college.

Institutions of higher education that offer Bachelor of Science in Nursing (BCsN) studies are
currently looking at possible solutions that allow them to reduce the amount of mandatory
PI a student needs to be certified. With a recent talk held among universities in Scandinavia
discussing this issue [16], one of the popular possible solutions is to integrate more mandatory
simulation into BCsN studies [3]. However, the current EU profession directive (2005/36/ec)
blocks this notion [15].

Currently, a minimum of 2300 hours of PI with satisfactory quality is needed to receive a
BCsN degree [17]. Up until mid-2018, the national framework required all BCsN students
to have simulation and skill-training exercises at their institution, with the work resulting in
15 ECTS credits [18]. This was changed in late-2018 with the implementation of a common
education framework for higher education in healthcare. This allowed higher education
institutions to implement individual adaptation depending on the study in question and the

resources available [19][20]. This means that institutions could change their courses as long

4



as they met the national requirements. This again allowed individual institutions to adapt
depending on demand and the ability of the institution to provide different types of education
in healthcare. The pre-2018 framework mentioned the obligation to provide simulation and
skill-training with no regulations on the grade of fidelity these types of simulations/skill-
training exercises should be. The current framework lays no obligation for simulation /skill-
training exercises during a bachelor’s degree in nursing. This is placed upon the individual

institution to provide[19].

Semester University of Agder (UiA) | Western Norway University of Applied Sciences (HVL) The Arctic University of Norway (UiT)
1 0 weeks 0 weeks 0 weeks
2 9 weeks 6 weeks 8 weeks
3 9 weeks 9 weeks 8 weeks
4 13 weeks 20 weeks 8 weeks
5 9 weeks 9 weeks 8 weeks
6 9 weeks 9 weeks 0 weeks

Table 2.1: Overview over weeks of PI per semester a BCsN nurse student completes from
different Norwegian institutes for higher education [21][22][23]

2.1.1 ABCDE procedure and assessment

The ABCDE algorithm is a principle [24]' that all certified medical personnel in Norwegian
healthcare services is expected to have knowledge about and skills to complete [25]. The
procedure is a shortened version of the Head to Toe assessment [24][26], with elements of
the Glasgow coma scale, under the name ACVPU (Alert, Confusion, Verbal, Pain, and
Unresponsive scale) [26]. For making a quick health assessment of the patient, all nurse
students learn this approach to assess a patient during their study. Together with the
National Early Warning Score (NEWSII?) system, they can conclude if the patient needs
urgent care or more surveillance during their recovery. The ABCDE procedure is designed
to be a checklist to help nurses quickly and accurately complete an assessment divided into

the following five categories [24][10].

A - Airways:

The airway category’s purpose is to check the patient’s airways for any complications, in-
cluding looking for foreign objects in the upper respiratory tract of the patient. The nurses
will also, as a part of their assessment, look for any damage or abnormalities in the upper

respiratory tract and trachea of the patient [24][26][10].

!The ABCDE principle will further down in this thesis be mentioned as the ABCDE procedure given its
context.
2NEWSII can also appear as NEWS, NEWS II, or NEWS 2 in different sources.



B - Breathing:

This category investigates the pulmonary functions of the patient. This is conducted using
non-intrusive methods such as auditory and visual observations of the lungs. As well as
visual observation of the skin colour of the patient, which may indicate complications in

regards to the intake, and absorption of oxygen [24][26][10].

C - Circulation:

The circulation category revolves around investigating the function of the heart and the
vascular system of the patient. This is accomplished by using tools to measure heart rate
and blood pressure, which indicates the state of the vascular and cardiovascular systems.
Moreover, further examination of the patient’s skin is conducted by observing the capillary

refill time by applying pressure to the forehead, sternum, or fingernail [24][26][10].

D - Disability:

With the primary somatic examination of vital functions completed, the patient’s cognitive
state will be examined. This category considers the overall motor nerve functions in the upper
and lower extremities and the current state of consciousness. The disability assessment is
normally conducted during the entirety of the ABCDE procedure [24][26][10]. ACVPU is
a scoring system for the patient’s cognitive state. This is done as a part of the Disability
category due to most parts in this section aid the nurse in detecting neurological damage or

other types of internal head injuries [27].

E - Exposure:

If the patient has internal or external trauma that causes discomfort or pain, this will be
noted in the Exposure category. Examples of external trauma may be wounds, bruises,
rashes, or any other skin abnormalities. Internal trauma is commonly investigated by pal-
pating soft tissue in the patient’s abdomen. Further investigation in the soft tissue can be
conducted by using different percussion methods and observing the auditory response around

the area in question [24][26][10].

2.1.2 National Early Warning Score II

The National Early Warning score is a standardised method to obtain an objective view of
a patient’s overall health [28]| launched by the Royal College of Physicians in 2012 [29]. Tt
can be used to determine quickly and accurately if a patient needs medical surveillance or to

detect a patient’s deterioration in health [30]. NEWSII uses a scoring system which ranges
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2 1 0 1 2 3
Respiration rate | 9—1 12 — 20 21 — 24 \
Sp02, scale 1 (%) | 92—93 94 — 95 > 96 |
SpO2, scale 2 (%) | 84-285 86 — 87 88 — 92x 93 — 94x | 95 — 96 \
Air or Oxygen? Oxygen Air
Systolic blood pressure 91 — 100 | 101 —110 | 111 —219
Pulse 41 — 50 51 =90 91 — 110 | 111 — 130

Consciousness Alert ‘

Temperature(°C) 35.1 —36.0 | 36.1 —38.0 | 38.1 —39.0 | > 39.1 \

Table 2.2: NEWSII table from Royal College of Physicians [28]

from 0 to 23 points. 0 is good, and 7 to 23 is a critical condition. This point system is
further aided by a system of thresholds and triggers that takes this score into evaluating the
needed response |30, p. 10]. This is integrated into ABCDE due to its reliability. NEWSII
and ABCDE use the patient’s cognitive state as an indication of deteriorating health with
the help of the ACVPU principle. It is recommended by the Centre for Development of
Institutional and Home Care Services to use NEWSII routinely on patients and be aware of

any changes in the patient’s psychological or physiological state [30].

2.1.3 Simulation training in Norwegian nurse education

Current simulation training for nurses can be divided into the following categories: low-
fidelity, medium-fidelity, and high-fidelity simulations. Each simulation category is increas-
ingly resource-intensive to conduct with the need for specialised equipment. Moreover, High-

Fidelity scenarios require trained operators to arrange and complete.

Low-fidelity simulations, commonly known as role-playing or skill training, are simulated
scenarios where students train on each other with one student standing in as the patient. A
passive observer gives information on what data values are being collected whilst the data
gathering is being conducted [31]. There is no requirement for specialised areas to complete
such simulations. Some scenarios may have a basis or a background story of happening “out

in the wild”, thus enabling the students to do different simulations outdoors.

Medium-fidelity works similarly. However, the patient is replaced with a humanoid man-
nequin, as seen in Figure 2.1, with little function beyond being an object that equipment
can be used upon. An observer still has to be ready to give students the necessary informa-
tion about the patient during this type of simulation. Medium- and high-fidelity removes the
prospect of “out in the wild” scenarios and is always conducted in a controlled environment
that mimics clinical institutions [31]. Moreover, some medium- and high-fidelity mannequins

allow the simulation of different symptoms relevant to the scenario.
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Figure 2.1: Medium-fidelity simulation Figure 2.2: High-Fidelity simulation man-
mannequin at UiA nequin at UiA.

High-fidelity replaces the mannequin with an advanced humanoid, highly realistic machine
that can mimic different types of realistic symptoms. However, these types of simulations
are limited in what symptoms they can demonstrate and require proprietary equipment to
gather and give data values to the student. A trained operator can control the patient
and the scenario as a whole through a computer in a separate area [32]. In these types of
simulations, the operator will take the patient role through a microphone and speak to the
students as if they were the patient. Due to the resources required, it is not common for
students to participate in high-fidelity simulations more than once per semester during their

studies.

There has been a discussion on the value of medium-fidelity and high-fidelity simulations,
with Bratas et al. [31] arguing that the use of these types of simulations has a low learning
outcome for the students or not enough in comparison to low-fidelity simulations. Hadde-
land, on the other hand, argues that these types of simulations are powerful tools when
teaching students how to handle different types of situations [4]|. Haddeland mentions the
possibility that in cases where there is not a measurable learning outcome, students will have

a measurable gain in self-confidence in their skills as a nurse.

One of the most common limitations of higher-fidelity simulations is the lack of possibility

for repetition. This is caused due to high-fidelity simulation being a relatively expensive
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and resource-demanding way of performing simulation exercises. Using the academic staff
as operators and facilitators every time demands financial and pedagogic resources from the
institutions that choose to provide this fidelity type. An additional limitation is the general
cost of a high-fidelity mannequin that can quickly cost upwards of $68.000 for the patient
alone [33][34]. These costs may rise due to single-use equipment, proprietary accessories,

and maintenance needed during the lifespan of simulated patients.

2.2 Key benefits of VR in education

Education is about learning and adopting knowledge, and using VR can have both pros and
cons when it comes to knowledge acquisition. VR delivers the content straight to the learner
and gives the learner a task to complete using their own body and mind. Skill acquisition
in education is where VR have the most benefits. Jensen and Konradsen discovered in
their review of VR in education that both psychomotor skill acquisition and the process of
remembering and understanding spatial and visual information were the areas Head-Mounted
Displays (HMD) in VR were most useful [35]. However, they did find that in some areas
of learning, other mediums such as Cave Automatic Virtual Environment (CAVE) or other
desktop systems could lead to a higher knowledge acquisition than the use of HMD. By these
definitions, it is believed that training on more practical tasks in VR, the learning outcome

and skill acquisition could be more prominent than learning in the more traditional way.

|
\
"N
-

Figure 2.4: Meta Quest 2 is a HMD that

Figure 2.3: CAVE simulation immerses immerses the users by placing a stereo-
the user with a set off displays that sur- scopic display close to the eyes of the
rounds the user|[30] user|37]

Jensen and Konradsen also found that most of their reviewed studies pointed toward par-
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ticipants being more immersed and engaged with the learning task when using an HMD.
This resulted in them taking the immersive VR simulation more seriously [35]. Another
one of the key benefits of VR in education is the motivation it can bring to the learners.
Motivation results from a person’s desire to be or do something. Ryan and Deci describe the
traits of intrinsic motivation as assimilation, mastery, spontaneous interest, and exploration
[38]. These are some of the traits needed to boost our inner motivation to do something
without the "carrot" or the "stick". Motivation theory is further explained in chapter 2.5.
A literature review based on the use of immersive VR and HMDs in education concludes
that VR experiences can offer significant advantages, especially with the use of a game ap-
proach, as further explained in chapter 2.6. The review states that when the user can feel
and experience events directly and train safely on procedures that are usually inaccessible or
potentially dangerous, it lets the user become more involved and motivated. This is thanks
to the wide range of learning styles supported [39] by VR. Providing these learning styles and
the possibility of exploring by doing something otherwise inaccessible brings out human’s

intrinsic motivation. Motivation theory will be presented more in-depth in chapter 2.5.

2.3 Technical aspects of Virtual Reality

2.3.1 Head Mounted Displays

In today’s world of VR technology, there are multiple options for experiencing these types of
virtual environments. There are both wired and wireless options when it comes to HMDs.
The wired option often has a higher quality display and a higher fidelity experience. This is
especially true when it comes to the Field of View (FOV), framerate and pixel density of the
display [10]. These HMDs require a powerful computer to handle the computational work
compared to a stand-alone wireless device that handles this within the HMD. The wired
HMDs can have a wireless transmitter to stream the image from the computer to the HMD,
making it wireless but still not a stand-alone device. The stand-alone devices are often more
reserved for graphical power and cannot play the same titles aimed at a desktop computer
VR experience. These are often paired with a mobile system on a chip, processor, which has
to accommodate for both the battery in the device and the entire system has to be able to
stay comfortably on the head of a user. To have a great VR experience, the system must
uphold multiple requirements. Cuervo et al. [41], calculated that the perfect HMD for VR
would have to exceed what the human perception can take in and display enough information
so that it is indistinguishable from reality. To gain a life-like VR experience, the screen’s
resolution would need to be about 6300 pixels horizontally and 4050 pixels vertically. This

is to get the pixel per inch to a level indistinguishable from the human eye with a perfect
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20-20 vision. This is also why the refresh rate needed to be more than 1800Hz. Because
the screen needs to be refreshed each time the image moves one pixel on the screen. With
a resolution that large, the framerate also needs to be that fast. To ensure the user does
not experience the black border around the edge of the screen, the FOV needs to be above
210° horizontally and 135° vertically. VR equipment is getting better every day, and when
looking at different wireless headsets and the best wired, one can see that the difference is

present and is getting narrower every year, especially when it comes to cybersickness among

users [42].
Feature Life-Like Valve Index(Wired) | Oculus Quest 2 Specs | Vive Focus 3
Refresh rate | >1800Hz 144Hz 120Hz 90Hz
FOV 210° x 130° | 130° 89° x 93° 116° x 96°
Resolution | 6300 x 4050 | 1440 x 1600 1832 x 1920 2448 x 2448

Table 2.3: The specification of HMD comparing Life-Like[41], Valve Index[43], Oculus
Quest 2 and Vive Focus 3

2.3.2 Tracking Method

The tracking method that the HMD uses is essential for the user experience. There are
two main methods for tracking; these are "inside-out" and "outside-in" [44]. As shown in
Figure 2.5, when a device is tracked outside-in, it requires what is called base stations that
use infrared beams that track the HMD and controllers in the physical space. They can
be mounted on stands or screwed onto walls or ceilings. On the opposite side, inside-out
tracking uses multiple infrared cameras inside the HMD to track the environment and the
controllers [45]. This makes the setup a much less cumbersome process as the user only

needs the HMD and the controllers to experience the VR.

2.3.3 Hand tracking vs controllers

When an HMD uses the inside-out tracking system, it can also use the cameras to track
the hands and fingers of the user, which in return gives an even more natural feeling when
using VR [16]. Currently, this tracking system only exists on hand-full devices, with the
Meta Quest series being the most prolific. However, this tracking system comes with the
disadvantage of being highly dependent on a well-lit environment. Further, it removes the
possibility for haptic feedback to the users through the controllers without a significant
amount of modifications, i.e. vibrating wristbands [46, p. 2]. Controllers, on the other hand,
does not provide similar limitation when it comes to the lighting of the area but has the

limitation of often needing to change batteries which can be a nuisance for some users.
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Figure 2.5: Inside-Out tracking (left) and Outside-In tracking (right).

2.3.4 The best performing wireless stand-alone device

The Oculus Quest 2 checks most of the requirements when it comes to performance, res-
olution, refresh rate and FOV. With a USB 3.1 gen 2 Type-C cable, the Quest 2 can be
connected to a more powerful computer to play digital games or run computer simulations
of much higher fidelity than what the stand-alone HMD can produce. This solution is what
Oculus is calling Oculus Link. It then works the same way as its predecessor, the Oculus Rift
S. This does mean that the device is no longer wireless and has to have a tethered connection
to operate. Oculus has since provided a wireless solution for streaming video data from a

desktop named AirLink[47].

2.4 Virtual Reality in simulation training

Many sectors have brought VR into their training routines. These sectors include but are
not limited to medical, education and other sectors familiar with procedural training. They
all have different needs and, therefore, use diverse solutions. This section will present some

solutions used by various sectors and the reason for using the tools.

Inland Norway University of Applied Sciences has developed a VR application with Fynd
Reality to simulate middle-school parent-teacher conversations [48]. This application has a
fictional student and an overpowering father. The user is supposed to handle the situation
and drive the conversation to tell about the student’s recent behaviour. Here the father
can interrupt and take over the conversation when the daughter is talking. The simulation
responds differently depending on the user’s answers and questions [19]. Their research
shows that this tool, together with pedagogical practices like group conversations after the
simulation, can bring thoughts and ideas to light when handling these situations in a natural

environment.
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The fire-safety training sector helps companies train on extinguishing fires in multiple dif-
ferent conditions. This type of training needs to be practised outside, in good weather
conditions and can often be costly [50, p. 5|. This is where the company and their product
name, Real Training, have put their focus. Real Training has created a VR application that
places the user within a virtual environment [51]. The user tries to extinguish a fire that
evolves within different lifelike areas such as offices and bedrooms. The user has to point
the hose in the direction with the correct angle and distance to put out the fire. The user
also must be careful not to waste any liquid inside the fire extinguisher because it can run
out. Real Training states that this type of practice gives the user a real training experience.
It is a more realistic practical training than regular VR simulation because the developers
have designed the application to use motion trackers attached to an empty fire-extinguisher.
This gives the users a heightened sense of immersion, given the real-life weight extinguisher
combined with the VR experience. The company states that this is cost-effective, efficient,
and has excellent learning outcomes. An article posted by Dagens Neeringslivs in 2017 points
out that it seemed too simple and short to learn the danger of fires within buildings with
only one scenario [52|. Another article from 2020 that analyses the use and efficiency of Real
Training’s solution mentions that the software now has six scenarios and has developed fur-
ther with the goal of better realism [50, p. 6]. The paper’s research concludes that it could be
an excellent supplement tool in addition to traditional training. With further development
in realism and therefore creating more acceptance among the users, it could be a potential

alternative to real training in the future.

The medical area of VR simulation training is shown to be promising and has already had
some development. When the pandemic arrived in 2020, most education became remote,
and students had to learn from home. This situation gave technology such as VR and
augmented reality the possibility to be further developed and given a chance to prosper
[53, p. 13|. Bouvet is one of the companies that have, together with Stavanger University
Hospital, created an application called Medical Trainer for examining a patient and giving
a diagnosis [54]. Bouvet and the University Hospital created Medical Trainer for doctors in
training. Here, the user can draw blood, analyse it, order an x-ray and listen to the lungs
and heart of the patient. In 2020 they stated that they were doing research with a control
group to figure out the learning outcome when using VR in training compared to traditional

training, stating that the results would be presented in the upcoming year [55].

These sectors all have the same few reasons for wanting to use VR in their training [56][57][58].
The first and most concurrent reason is that VR can give the user the experience of being in
a dangerous or hard to recreate environment without endangering the user. Secondly, a VR

solution is often more cost-efficient than standard training. For instance, the student-teacher
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VR simulation gives the user a scenario that could easily be experienced with actors and
physical simulation, but this is expensive and hard to schedule. Lastly, the procedural factor
of being able to do a VR scenario multiple times. With how many students are studying to
become teachers, it is even harder to get the number of simulations necessary for reaching

the same level of training that a VR scenario and a debrief would give.

There are also the limitations that come with VR. The most common limitation is the
barrier of having to use a controller. Using a controller instead of real hands limits the user’s
ability to simulate actual events and get physical feedback. The only physical feedback a
user receives with a controller is the haptic feedback in the form of vibration. Although it
is not perfect, using gloves with vibration feedback or some sort of resistant wires to put
pressure on the fingers can help with the haptic feedback problem [59]. In some applications
and scenarios, this can be neglected entirely by using other methods such as the trackers
attached to objects with functionality for the procedure. Real Training did this with their
application and had good results [51].

2.5 Motivation theory

2.5.1 Self-determination Theory

Motivation is one of the most attractive ways of obtaining a positive learning outcome, and
by enhancing motivation among learners, the learning outcome can, in return, exceed what
would have been without it. By fulfilling the learner’s needs, the learner can feel an inner
desire to accomplish better results. This way of thinking is what Deci and Ryan called the
self-determination theory [60]. Their theory initially divided motivation into two categories,
extrinsic and intrinsic motivation. In more straightforward terms, these are external and
internal motivations. The extrinsic motivation comes from outside a person’s own beliefs
and needs. These can be how the coach wants a person to play football every day and how
parents want their child to attend a specific college. These are extrinsic motivations due
to them coming from other people’s needs and goals. On the other hand, we have intrinsic
motivation, which comes from within a person. This instinct motivation is where their action
and motivation are driven by the enjoyment of doing the task at hand. Later these terms

were changed to autonomous and controlled motivation.

Autonomous motivation is engaging in behaviour that aligns with a person’s own goals and
sense of self [61]. During a task, a person is more likely to persist with the task when
the individual is feeling a sense of choice, personal endorsement, interest and satisfaction.

Deci and Ryan proposed three needs that needed to be present in the task to accomplish
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autonomous motivation: Competence, relatedness and autonomy [60]. Competence is about
mastery and the desire to be effective at the task while performing efficiently. When a person
excels at a task, they are more likely to feel competent. Relatedness is about feeling a sense
of belonging and being connected with and caring for other people. Autonomy is about
acting according to their internal sense of self. Moreover, acting according to their interests

and values while having a sense of choice.

Controlled motivation is, in most cases, in strong contrast to autonomous [61]|. In controlled
motivation, the person feels responsible or obligated to accomplish a task. The individual
does feel motivated to do the task to either avoid punishment, gain rewards or avoid the
feeling of guilt. Controlled motivation is associated with obligation and pressure. If the

external factor later is removed, the individual is likely to neglect the task.

By these definitions, autonomous motivation is likely more effective at providing the indi-
vidual with longer-lasting motivation and energy than controlled motivation. Although this
does not count in all cases, if tasks are short-handed, the external pressure could result in

efficient task completion.

2.6 Gamification

Gamification is defined as “the use of elements of game design in non-game contexts. This
differentiates it from serious games and design for playful interactions” by Deterding et al.
[62]. Gamification can be accomplished by introducing game-like elements into an already
existing subject with the intention to promote learning and motivation of the user [63].
Muntean also states that gamification can promote other behaviours and outcomes as well.
Gamification can work in various demographics, from K-12 education to higher education,
i.e. nurse education. A study on how to engage professional clinical nurses in quality
improvement concluded that the use of online synchronous escape rooms as an active learning

strategy improved the nurse’s attitude and motivation toward quality improvement courses

[64].

Gamification in education is often associated with the experiential learning (EL) style. EL is
interactive and designed to be a process for acquiring a deeper understanding of the subject it
is utilised in. At its very core, it can be described as "hands-on" learning [65]. By providing
students with an interactive medium for learning, i.e. a VR headset, one will provide a
method of EL in a safe environment. The use of gamification is an active part of the EL
theory. When combining the motivational and interactive methods a gamified course may
contain, one may create a relevant EL experience for the users. A former study has shown

that the use of EL. with gamified elements in a curriculum indicated a heightened sense of
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intrinsic motivation and self-efficacy among students [66].

2.7 Flow

For an educational application with gamified elements to be used, one must engage the
user to the extent that promotes the repeated return to the experience. One may argue
that introducing elements that promote a state of flow into an activity perceived as work is
necessary [67]. A study conducted by Ozhan et al. [68] investigated how flow in a gamified
experience could affect academic success. This study provided 40 undergraduate students
with a gamified online learning experience with positive results regarding flow, motivation

and engagement.

Flow is described by Csikszentmihalyi as a psychological state where the person commits
to an activity or action repeatedly with total immersion, without any external motivator
as a factor [67]. Regardless of the task being mandatory or doing it of their own volition.
This state can promote a user’s engagement and the potential to foster enjoyment or "fun"
as a bi-product. The conditions for the state of flow are divided into nine dimensions by

Csikszentmihalyi:

1. Clear goals
By providing clear goals to the user, one sets a benchmark that the user will try to
reach. The user needs to have these goals in mind while doing the task. If there are
no goals in the activity in question, it may be seen as meaningless, and the user will
not enjoy it. If the activity has no goals set from the onset, then the user should have

the ability to set their own goals.

2. Immediate feedback
The immediate feedback for reaching a goal or completing an activity is important in
the dimensions of flow. Csikszentmihalyi argues that the feedback and content are not
important, but the symbolism the feedback provides is. This ensures the user that

they have completed a goal.

3. Appropriate challenge to the current skill level
When a user is presented with a challenge, the challenge should not be too easy or too
challenging. This is to prevent the task from being perceived as daunting or boring.
By stretching the capabilities and skills of the user to an appropriate level at any time.

They will then feel a sense of progression instead of stagnation or anxiety.

4. Deep concentration

The user devotes their full attention to the current task without being distracted by
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other potential tasks present in the moment.

. Complete immersion
When a user is completely immersed, they can exclude all external stimuli from the

real environment. This happens due to the user’s full focus on the task at hand.

. Full control

The user’s actions matter to their success. By providing the user with all they need
without hiding elements or creating scenarios where the users feel cheated from their
success. One will then create an experience where the users feel complete control over

their success or failure.

. Loss of self-consciousness
When a user is losing self-consciousness in a flow-state. Then it is possible for the user
to ignore their sense of self and how they appear in front of others. In other words,

they do not care about protecting their ego.

. Losing track of time

When the user is sufficiently immersed, the perception of time passing may change.

. Autotelic experience
This last dimension covers the aspect of the users doing the tasks they are presented
with without the need for any incentives to do it. Users will simply do the task because

they want to do it.
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Chapter 3

Approach

3.1 Methods

3.1.1 Data gathering

Data gathering is important in any research. By using qualitative data gathering, one
can understand what the user is thinking and why they think so. It is about describing,
understanding and deconstructing the meaning of a person’s experience with quality in
mind [69]. In contrast to qualitative data gathering, quantitative data gathering is about
collecting numbers and raw data. This data can then be processed statistically to generate
a chart of the attained data. One often wants more participants for quantitative research
than for qualitative research. This is mainly because quantitative data does not give as
much insight as qualitative. Therefore to reach the same level of validity, quantitative data
gathering should have more participants. These types of data gathering can, in return, give
the researcher information and data that can help derive conclusions about what can be

improved or changed.

Qualitative interviews

One method of data gathering is qualitative interviews, which are conducted between one
interviewer and one participant, often face to face [70]. Typically, the interviewer asks
questions based on an interview guide that controls the main structure of the discussion.
The questions presented are often divided into categories and target a specific research
question. If the interview is semi-structured, the interviewer can ask follow-up questions to
get further details about the answer. By asking follow-up questions, the collected data is
more precise and easier to process later. In a face-to-face interview, the interviewer can also

read the participant’s body language and ask even more specific follow-up questions based

18



on their behaviour.

Observations

The most common method of testing a product is by observation, which focuses more on
the "what" than the "why" of user testing [71]. The researcher can get insight into what
the participants might not think about in a later interview or self-reporting method by
observing a user test |72|. Biases can always be a problem when conducting observational
user tests. For instance, the participant can often feel eager to seem smart and try to please
the researcher. That is why it is essential to assure the participant that they are not being
tested and that they should act as if they were alone. By limiting these kinds of biases,
observations can help user interface (UI) problems and other aspects come to light. Since
people will not change their natural behaviour to fit the product, observations are a vital

part of testing a product. Biases will be further discussed in Chapter 6.2.2.

Quantitative questionnaire

Quantitative questionnaires are sets of questions designed to be close-ended, and the partic-
ipant often either answers with “yes” or “no” or selects between a group of available answers
[71]. A Likert scale is an answering method that ranges from either one to five or one to
seven [73]. The Likert scale is preferred when wanting to know how much a participant
agrees or disagrees with a statement. On a scale of one to seven, the participant receives
room to validate how much they agree, and there is often less distance between the different
options. The data provided from these questionnaires can be analysed by mean and standard
deviation and then cross-checked with other research methods, often referred to as mixed
methods. Our quantitative questionnaire is based on the Gameful Experience Questionnaire
(GAMEFULQUEST), which is meant to measure the users” experience while using a service
or application |74]. This is in close connection to gamification, which is explained in chapter
2.6. The questionnaire also takes some inspiration from the User Engagement Scale Short

Form (UES-SF) [75] and is explained further in Chapter 5.

Mixed methods

Using both quantitative and qualitative methods can help better understand each partici-
pant’s thoughts. This manner of combining methods is called mixed methods. There are
multiple different reasons for wanting to combine methods. For example, some of them are
to triangulate the data to gain more accurate knowledge, complement and expand the knowl-
edge or expand by increasing the complexity of the result [69, pp. 261-263]. Triangulating

is the most common reason for mixing methods. This involves cross-referencing and seeing
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if the results are similar using multiple methods. The complementary reason is often used
to accommodate more than one research question. One method is used to gain a result, and
another method is to widen the coverage and add confidence to the results. When wanting
to increase the complexity of the results, one also wants to use multiple methods together
to create a more complex presentation of data. It is about communicating and describing

aspects and multiplicities rather than validity.

3.1.2 Thematic analysis

There are multiple approaches to choose from when analysing qualitative data, and there
is no correct answer. In this project, we used a thematic analysis to find the themes and
sub-themes from the user tests. A thematic analysis reports the participants’ experiences,
meanings and reality [76]. These reports exist in the form of codes, later converted to themes
and then given sub-themes where appropriate. Braun and Clarke stated that a theme within
a thematic analysis is a descriptive observation or pattern that captures something important
about the data [76]. A theme can also be described as “a description of a belief, practice, need,
or another phenomenon that is discovered from the data”|77, Section 2|. In our thematic
analysis, we analysed the transcribed interviews to find recurring data that could indicate
a pattern of meaning. The data was sorted into blue and red post-it notes that determined
if the quote was positive or negative. This identified data was then coded into different
data sets before being sorted into themes. These themes were then refined further, removing
unnecessary or redundant information that does not contribute to the research questions.
By using the website Mural, the themes were discussed among the group to find themes and
sub-themes that could be combined to create even more refined themes. With each iteration
of the process, the themes became clearer and started to look like findings. The last step of
the process was making the themes’ names relevant and understandable without the data.
This also allowed the thematic analysis to be drawn out as a mind map with connecting

dots. The findings from this analysis are discussed further in Chapter 6.
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Figure 3.1: Overview of thematic analysis of the user test.

3.2 Human-centred design

When developing any design idea, it is important to keep the user involved throughout the
process. The HCD process does this by keeping the user in the centre of the development
with each iteration of the design. The HCD process is a group of methods and principles
for designing useful, usable, pleasurable and meaningful products or services [8|. During the
process of actively deploying HCD, there are four activities that the designer or researcher
must perform: research the context of use, specify the user requirements, produce a design
solution and evaluate the design against the previously determined user requirements |78].
An example of this process can be seen in figure 3.2. When all of these tasks are completed,
they can be used throughout the development process to provide vital information about

how the user is likely to work with the product.

3.2.1 Specifying context of use

Specifying the context of use is about knowing who will be using the product and how
that product will be used in a specific context. By understanding the user characteristics,
tasks and environments, the researcher can discover issues related to the product. Using a
framework like the People, Activities, Context and Technology (PACT) framework can help
find the current or future context of use |79, pp. 25-26]. We chose to use this framework to find

the target users and determine how they are likely to use the product, what environment they
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Figure 3.2: HCD process diagram. Inspired by the ISO document: Ergonomics of human-
system interaction: Part 210: Human-centred design for interactive systems|78|.

will use it in and what technology is needed to make such a product. The main stakeholders in
this project are the students, teachers and the university, as they are the people who are going
to use the finished product. We found that there are plenty of tasks that the stakeholders
will perform. For instance, the students will mainly use the application to learn and practise,
while the teachers will create the scenarios. The product can be used indoors on campus
or at home, either with peers or alone. The PACT analysis also suggests using the Oculus
Quest 2 because of the original Oculus Quest’s limitations in performance. Personas and
user stories were created with the information gathered from the PACT analysis. Creating
personas is a way to visualise and understand the type of people that the product is designed
for |79, p. 55]. It can help the developers focus on the actual goals of the consumer rather
than just a general consumer [30]. We made three personas that would fit our likely users and
are based on the primary stakeholders. The first persona is a student using the product for
an assignment at the university, the second one is a student using it to practise the ABCDE
procedure and the last one is a teacher using it to create a class assignment. Each persona
has several characteristics: age, gender, resident, role, description, background, skills and

knowledge, family, likes, dislikes, habits and a user story. The user story in these personas is
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a scenario where the persona would use the product. By combining the information gathered
by the PACT analysis, personas and user stories, we could specify the user requirements.

The complete PACT analysis and the personas can be found in Appendices A and B.

3.2.2 Specify User Requirements

User requirements are about understanding the system and knowing what it must do [79,
p- 49]. In this project, we chose to use a modified version of the Volere Shell template to spec-
ify the user requirements [31|. James and Suzanne Robertson divided the requirements into
functional and non-functional requirements. The functional requirements are the fundamen-
tals, what the product must be able to do and how it should do it [82]. The non-functional
requirements are about the properties that the product must have, such as the performance
and usability. Our Volere shells were composed in InDesign to create an aesthetic look so
that they could be used as flashcards for the development. The user requirements were
developed from the information found in the PACT analysis and the personas. An example
of the cards can be seen in Figure 3.3 and all of the requirements can be found in Appendix

F.

Requirements #: 1 Requirement Types; Functional

Description: Tmplement VR functionality for locomotion in the form of
teleportation and continuous move.

Rationale: Allows the user to maneuver the scene and experience the virtual
world.

Fit Criterion: The user is able to use the controllers to move with the use of
the joysticks, and switch between the two types of movement.

Originator: Developer

Priority: High VO] e r e

Figure 3.3: User Requirement #1 based on Volere

3.2.3 Produce design solutions
Old design solution

The original idea for the project came to the group in fall 2019, when Associate Professor

Hustad approached UiA with an ICT project for the 3'% year multimedia technology and
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Figure 3.4: Image from the ICT project Figure 3.5: Image from the Bachelor
in the fall of 2019. project in the spring of 2020.

design undergraduate students. The idea was to create a VR application so that nursing
students could practice the ABCDE procedure. From there, the team developed a proof of
concept with minimalistic design, few tools and a simple virtual patient. The 3D models
were created using 3D Studio Max and then imported into the Unity game engine, where
the application was developed using the C# programming language. The proof of concept

would only run on a PC with excellent specifications and an Oculus Rift S VR headset.

The first iteration of the product was developed in the team’s bachelor’s assignment in spring
2020. Here the product received a few more tools like the flashlight, is also received a better
patient and higher-fidelity 3D models. This version had a tablet that the user could interact
with to analyse the patient’s data and health. The user could measure blood pressure, use
a pulse oximeter and listen to the patient’s heart and lungs with a stethoscope. The patient
could also answer four questions that would check the patient’s ACVPU status which is
explained in Chapter 2.1.1. This design iteration required a powerful PC and could not run
on a stand-alone VR headset. It also used a VR rig called OVR, which was already outdated
by 2020 because it was only designed for Oculus.

New design solution

For the new design solution, the group knew that the entire product needed to be reworked
from the ground up to create a fully working application that could run on the stand-alone
Oculus Quest. In summer 2021, the team was granted permission to start working on the
product because of the size and expectations for the final product. The summer period
only contained work on 3D models that the group knew were needed in the final product.
This process is further explained in Chapter 4.1 In fall 2021, the team developed the user

requirements based on previous knowledge from both the ICT and bachelor’s projects, along
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with requirements from the client, Hustad. The requirements paved the way for creating a
conceptual model to display the application’s flow and how it should work. In general, there
are two types of design activities: conceptual design and physical design [79, p. 50]. The
conceptual design is the abstract way of looking at the design and can help create a correct
mental model more easily, while the physical design is about the development of design.
The original conceptual model that we made was so detailed that it could be overwhelming.
That is why a simplified version was created, as seen in Figure 3.8. The original conceptual
model can be found in Appendix E. The conceptual model helped create a physical design
in the form of a high-fidelity prototype that could be used in the first round of user tests

conducted in late January 2022. The development process and design choices will be further

explained in Chapter 4.

Figure 3.6: Overview of the new version Figure 3.7: New version of MedExVR
of MedExVR. where the user is checking the patients
temperature.

3.2.4 Evaluate the design against user requirements

Evaluation is the part of user experience (UX) design where the idea, software or product is
evaluated and tested for specified criteria |79, pp. 238-239]. Evaluating the product’s design
can identify issues related to learnability, effectiveness and accommodation. The evaluation
method depends on the type of data collected, what kind of product is being evaluated and
what questions need to be answered. There are three main evaluation types: expert-based,
participant-based and data analytics.

This project focused on participant-based evaluation and a cooperative method because
involving the end-user creates more accurate data. Therefore, an interview guide was devel-

oped to evaluate the product’s design against the stated user requirements. This interview
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Figure 3.8: Simplified conceptual model of the application (See appendix E for full version).

guide focused on the iteration of the product. It contained a set of pre-test questions, a user
test with observations, and a set of post-test questions about the product and the experience.
The participants consisted of seven students from the nursing bachelor’s program at UiA —
three men and four women. During the user test and interview, the interviewer took notes
about the user’s behaviour within the scenario and how they answered each question.

From the results of the iterative testing, we found that the prototype fulfilled almost all of
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the functional and non-functional requirements. Some key components were missing due to
time constraints and the scope of the product. One of the missing features was the web
application that could send scenarios to the VR application. Developing a web application
like this is an extensive process that would require web design, a database and a server that
could handle data requests from the MedExVR prototype. Another missing requirement was
the ability to change the peripheral oedema of a patient. This is not a specific requirement,
but it is a part of the ABCDE procedure and, therefore, a missing requirement. The next
chapter covers what iterations were performed on the product. Since the previously missing

features were known before the iterative testing began, they are excluded from this chapter.

3.2.5 Iterations of design

The feedback from the user tests helped iterate the product and find problems in the design
along with missing features. The problems were addressed as efficiently as possible. This
section highlights some of the most impactful changes, while the development process is

presented in Chapter 4.

Tutorial changes

Many changes were made to the tutorial, as the testing suggested that the initial tutorial
was not comprehensive enough to teach the average user how to manoeuvre and use the
application. The initial tutorial comprised a monitor on a stand, telling the user what to do
with plain text. It also only told the user how to use a few tools. These results prompted
us to split the tutorial into nine scenes, with each one focusing on a specific area. We also
decided to add a voice-over of a person telling the user what to do and how. As a result,
the user was able to access a thorough walkthrough of how to use the controllers with visual

cues and demonstrations.

The finger

The most important tool for the user in MedExVR is the finger. It is used to interact with
both the ABCDE monitor and the dialogue panel. This interaction was sometimes hard for
the user because it previously used a unity function called raycaster to interact with the
product. This was occasionally inaccurate and caused the buttons not to get pressed. This
is why this was reworked to function with an OnTriggerEnter function. The functionality of

the finger will be further explained in the development chapter.
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Dialogue panel

The results from the testing demonstrated that the students were missing some of the ba-
sic information about the patient. They also desired the ability to ask more questions.
This resulted in doubling the size of the dialogue panel and providing an extra column of

information and questions to ask.

Bugs

Multiple bugs were found during the testing, most of which were addressed during the
iteration process. There were various bugs with the sink and hygiene procedure and missing
3D models. The user could also grab objects with the teleportation raycaster, which caused

confusion because there were suddenly multiple ways of grabbing things.

Result monitor

The result section on the monitor only showed how many points the user got right in the
scenario. After the iteration, the results show more detailed results because a simple score
of 29/32 is not enough to let the user learn from their mistakes. The users were not sure

about what they did wrong or right.

Preparation for the primary user tests

These changes and the development process are presented in more depth in Chapter 4.
When the design was refined even more, a second, final user test focusing on the research
questions was planned. The participants would still be students at UiA pursuing their
nursing bachelor’s. We wanted to aim at reaching between five and 10 participants for the
user test, as this is preferred when doing qualitative testing [83]. The participants would
receive a consent form to sign before taking part in the testing. A paragraph about the user’s
rights and some information about the product would be read aloud. We would record audio
of the semi-structured interview and screen recording of the participant’s view in the HMD.
The participant would be given five tasks to perform within the application in the user test.
When they had completed the tasks, they were asked 19 semi-structured questions. Half
of these were directed at RQ1, and the other half at RQ2. Their performance within the
application and their feedback would support answering RQ3. The entire consent form and

interview guide can be found in Appendix N and O.
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Chapter 4

Development

The development process in this project has been quite extensive. It utilises multiple soft-
ware and hardware solutions to accomplish the goal of developing a working application for
undergraduates in BCsN at UiA. This chapter will explain the most significant parts of the

development and justify the different solutions that have been chosen.

Figure 4.1: Screenshot from Unity with an overview of the examination room in MedExVR.

4.1 3D Models

The team chose to use Blender3D|[84| because of the application’s open-source policy[85],
which makes everything created within Blender legally the creator’s property without any

licence or payment in case of commercialisation of said models. Blender has been in devel-
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opment for years, but when Blender 2.8 came out, it brought with it many highly requested
features previously only found in other paid or licensed 3D software[36].

Every 3D model found in MedExVR is created within Blender, except for the hospital bed,
ABCDE monitor, the door and the patients. See Appendix D for a detailed list of models
created in the bachelor project and other 3" party assets. The first 3D models that were
developed were medical tools. After that, esthetical objects were created to immerse the
user when using the application. These include bed table, ceiling lamp, curtains, trashcan,

windows, utility cabinet, sink, etc.

4.1.1 Modelling workflow

The workflow of creating the 3D models was mainly the same for each model, with different
techniques for each type of surface that was needed. The most important goal was that
these 3D models had to be of the correct shape, size, and colour when making the models.
This was to make the tools look familiar to the students. The group had multiple visits to
the practical simulation lab at UiA to capture reference photos. The reference photos were
taken from various angles to ensure that we had covered the entire object, leaving no parts
of the models up to the imagination. These photos were then imported into Blender3D so
that a mesh could be modelled on top of the images. This would result in a model with
correct proportions. To achieve the correct proportions on the objects, it was decided to

take measurements by placing a physical ruler beside the objects in the reference pictures.

Figure 4.2: Screenshot from Blender of the BedTable model without textures.
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The mesh was modelled into the correct shape using extruding, scaling, insets, beveling,
and other modelling tools within Blender3D. When the mesh was complete, we used the
UV-editing tool to ensure textures would wrap around the model correctly when imported
into Unity. This is a process where the creator mark seams where the 3D renderer should
cut the texture so that it wraps correctly. This was an essential process for some models,
especially the bed table. The bed table has many surfaces where the texture needs to align
correctly to make the wood look seamless.

Because the 3D models were going to be used within Unity, we knew that the models could
not have too many polygons. This is primarily because of performance which will be further
explained in chapter 4.3. This resulted in downscaling of the original models, removing
unnecessary polygons. Further downscaling was accomplished by reducing the use of the

subdivision modifier in the modelling workflow.

4.1.2 MakeHuman

There was a need for many high-fidelity, humanoid models with unique varieties and char-
acteristics based on different ethnicities and age groups. That is why it was decided to use a
model generator capable of generating realistic humanoid models. There are a few powerful
tools that allow for this. The most advanced one is MetaHuman, developed by Epic Games
[87], which allows for generating humanoid models that are feature-complete with rigging
and weighting. This is, however, software that is proprietary to the UnrealEngine at the cur-
rent moment. A similar solution was CharacterCreator4 [88]. This was however, prohibitive
due to the price and the uncertainty of the hardware being able to render these models at
an acceptable frame rate when used without auxiliary hardware available, as mentioned in
chapter 2.3.4. The most appealing option was MakeHuman|89], which is an open-source
humanoid generator that provides several sliders and allows for a wide variety of models to
be generated and rigged in a short time. The added benefit was the community provided
assets under the creative commons licence [90]. It was then generated a series of characters
distributed over two genders (Male, Female), three ethnicities (African, Asian, Caucasian),
and three age groups (Young, Middle-aged, Elderly) with a total of 24 models. Given that
these models contained a predefined and scaled humanoid rig, these models could be ani-
mated inside Unity. One issue that arose during later stages of development was that the
bone structure that was exported from MakeHuman could not be shared between models
due to the naming scheme. This resulted in the limitation of not being able to dynamically
switch between the patient’s model depending on the scenario. As a temporary fix, the
solution was to limit the patient options and automatically apply the only functional patient

to the scenario.
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4.2 Unity Game Engine

Since the ICT and Bachelor projects were both developed in Unity, it was only natural to
choose Unity as the game engine for this project as well, as mentioned in chapter 3.2.3.
Unity is a game engine developed by Unity Technologies [9] and is the game engine that
drives a lot of popular games like Rust [91], Escape From Tarkov [92] and Pokemon GO
[93]. It is based on the programming language C+-+ but uses C# (pronounced C-sharp)
as the programming language for scripting [94]. C+# is an object-oriented programming
language that creates components that communicate across objects. Unity is also one of the
leading game engines for development on the VR platform, including the Oculus platform
[95]. Unity provides many Unity Packages through their asset store, which contains assets
and components that are already predefined with functionality for developing for VR. The
ICT and bachelor project was based on a package called OculusVR(OVR) [96], which was a
software development toolkit (SDK) that contained all the functions needed to make Unity
communicate with an Oculus HMD. One of the goals of the new project was that it could
easily be ported to other platforms like the HTC Vive or other android based HMDs. This
is why OpenXR made switching to Unity2020.3 a preferable choice.

4.2.1 OpenXR

OpenXR is a royalty-free Application Programming Interface (API) developed by The Khronos
Group [97]. The API aims to simplify the extended reality (XR) development process and
reach a wider array of hardware. By installing the OpenXR package, we could download the
XR Interaction Toolkit (XRI), which provides the application with predefined action maps
that can be used with the new input system in Unity[98]. By using the new input system,
actions performed by the controllers or VR headset could be modified and given code to
execute when an action is performed. The action maps could also easily be ported to other
headsets by simply installing that specific headset’s action maps. When the correct XRI
maps are connected, we could import a complete XRRig. The XRRig is the main compo-
nent in VR and acts as the player-object within the scene. The rest of the setup process
was done by writing scripts, attaching VR components, and adjusting settings. This also
involved attaching 3D models of hands and adding other components essential for VR.
One often uses either teleportation or continuous move in VR games when manoeuvring in
an environment. For MedExVR, we wanted to give the user the ability to use both methods
and switch on the go. To ensure the system could easily switch between them, a script that
used the new input system was developed to disable and enable different objects on the
XRRig. This led to a seamless switching between the two modes.

Multiple other scripts were written to give the rig the capabilities set out by the user re-
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quirements. These functionalities were teleportation, grabbing, continuous move, hand ani-

mations, physical touch functionality in the finger, dialogue panel, and more.

4.2.2 Feedback to user

In a VR game, the player utilises multiple senses to experience the virtual world. We often
narrowed it down to visuals, audio and haptics. In MedExVR, we found it essential to
maintain these types of feedback. This section focuses on the implantation and justification
of the audio and haptic feedback elements. Development of the visuals can be found in

chapter 4.1.

Haptics

The haptic feedback in MedExVR utilises the vibration in the controllers to give feedback
to the user’s hands. In a script called Haptics, we created multiple coroutines that would
call the SendHapticImpulse script, which is a part of OpenXR. Coroutines is a type of code
that can pause itself without pausing the rest of the application, and this is useful when
developing functions that need to use time as a factor. This enabled us to create functions
for repeating haptics and single burst vibrations. These haptics were used to check the
patient’s pulse and get haptic feedback when tapping the monitor and completing specific

procedures.

Audio

Our hearing is the second most significant of our senses when it comes to immersion[99],
this is why it was important that the audio in MedExVR correct was and realistic. In
MedExVR, we needed anatomical correct sounds to make the patient sound as accurate as
possible. When the user is in the scenario, they can hear the vents in the ceiling and the
clock ticking. The patient breaths and can both answer questions and react when tools are
used on the patient. Some equipment is also given sound to make users aware of when they
are being used. The AudioSource component in Unity manages the audio in all of these
objects. This component provides settings that can be adjusted to almost any circumstance.
We decided to give every object in the scene a maximum spatial blend to make the audio
binaural in the 3D space. The spatial blend is turned off only when the patient uses the

stethoscope.
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4.2.3 Patient scenarios

The virtual patient is the core of MedExVR and is a combination of multiple different
components. These components are the 3D model, the animation controller and the scenario.
The 3D model is, as explained in chapter 4.1.2 created in MakeHuman, and this gave us the
possibility to develop multiple patients and scenarios. The scenario is made from a Scenario2
class, a collection of 74 variables that are later defined within the ScenarioDatabase script.
These variables contain all the information the program needs to give the patient all the
vital info and equipment values. When the scene loads, this data is gathered within the
Scenariol.oader script, distributing the data to the different equipment found within the
scene.

Afterwards, it adjusts the patient to look the way it should with a PatientTextureController
script. The PatientTextureController sets values to the blending tree material created within
Unity. The material blends textures to give the patient the correct blueness of lips or
paleness of skin. Finally, the Scenarioloader script sets the values in the different scripts
controlling the ABCDE-Monitor. The patient also has the ability to move with the use of the
Patient AnimationController script. This script control what state the animation controller
should be in. Then when the user presses a button for raising an arm, it sends a boolean
request to the script, which changes the boolean. After 1 second, it gets changed back to a

false boolean state.

Figure 4.3: Screenshot of the different pa- Figure 4.4: Screenshot showing top half
tients created in MakeHuman. of the scenario database in MedExVR.
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4.2.4 ABCDE-Monitor & Result Compiler

The ABCDE-Monitor is what the user will interact with the most during the scenario. The
monitor is the device the user will enter every data-point that the user finds when conducting
the procedure. The monitor uses a canvas with multiple layers of panels and game objects

that are animated using LeanTween, an asset from the Unity Asset store[100].

Physical Button

Unity has built-in button functionality that can be used with canvases. The only issue with
this is that it only works with raycast-triggers or mouse clicks. We wanted the application to
utilise the player’s finger when tapping on the monitor as a touch panel. A cylinder collider
was attached to the finger on the XRRig, and a custom UI button was created. Since the
button was supposed to do three different things; click, toggle and dropdown, we had to
create three different scripts. We started with the PhysicUIButton, and then we modified a
copy of this to make the PhysicUIToggle and PhysicUIDropdown scripts. The basics of these
scripts are that it utilises onTriggerEnter to run the code. This means that it will run once
the finger touches the buttons box-collider. However, only if it is not already touching, as
shown in code block 4.1. When the finger touches the button, it activates the event attached

to the component, and this can be anything, just like any other event in Unity.

private void OnTriggerEnter (Collider other){
if (other.tag == "FingerTipLeft" || other.tag == "FingerTipRight" &&
OnTap != null)
{
bool AbleToPress = other.GetComponent<CheckIfAbleToPress>()....
CheckIfAble ();
if (AbleToPress){
other.GetComponent <CheckIfAbleToPress >() .FlipAbleToPress () ;
//Give haptic feedback on correct hand.
if (other.tag == "FingerTipLeft"){
XRRig.GetComponent <Haptics>() .SendHapticBurst("Left", 0.2f,...
0.2f);
}
else {XRRig.GetComponent <Haptics>() .SendHapticBurst ("Right",
0.2f, 0.2f);}
OnTap.Invoke () ;
}
3
}
private void OnTriggerExit (Collider other)
{
if (other.tag == "FingerTipLeft" || other.tag == "FingerTipRight"){
other.GetComponent <CheckIfAbleToPress >() .FlipAbleToPress () ;
}
}

Code 4.1: PhysicUIButton Script Example
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Input device

The input device is a number pad that the user can utilise to input data to the ABCDE-
Monitor. This is a set of physical Ul Buttons that, when pressed, sends a string with the
specified number to the input field on the monitor. The input device is deactivated until the
user taps on an input field. Only then does the input device connect to that specific input
field and gets visible. When the user taps the OK button on the device, the string is sent
to the last input field the user tapped. However, it must first check whether it is an int or
a float value. This is important because later when the Result Compiler processes the data,

it has to be the correct data type.

r T AP 15 Te o
A-Airways/
Luftveier
B- Breammg/
Respirasjon

C-Circulation; Du kan se etter om
Sirkulasjon Pasienten har cyanose

med § se Pa fin
re|
O Disabily; :355’.’1'}‘ 3 pa"gm‘:: -
Bevi s
ssthet Pasiente, se er hﬂ/mle har

E"FOSure/

Figure 4.5: Screenshot from Unity showing the ABCDE-Monitor while being used.

Result Compiler

By using the buttons and the input device, we could create the entire ABCDE modules as it
is in MedExVR. When an input field like the respiration rate receives data, this data is ready
to be gathered by the resultCompiler script. This script does a multitude of things. It gathers
all the data on the ABCDE monitor and then compiles it into different variables before it
is analysed and cross-referenced with the scenario. When a variable is cross-referenced, it
generates a string with the task’s name and how many points it is worth. This string is then
sent to an instantiated gameObject, where the string is pasted and stylised to red or green.
This gameObject is then grouped into sections so that the user can see what they did right

and wrong in each category of the procedure.
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4.2.5 Tutorial and training of users

The application can be overwhelming without a tutorial to guide the user through it. The
tutorial was developed to teach the user everything from the controllers to check the patient’s
pulse. The tutorial module is composed of nine smaller tutorials spread across nine scenes.
The first module shows how the user can move around the scene with teleportation or
continuous move. The user is also shown on virtual controllers what buttons to press. A
voice recording constantly tells the user what to do and congratulates the user when a task
is completed. The tutorial will further expand the user’s understanding of how to interact
with the digital environment and its established rules. This tutorial is always available to
the user from the Main menu scene, thus allowing for repeats and teaching new users how

the application works.
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Figure 4.6: Tutorial scene in MedExVR: User is provided audio instructions and visual cues
to understand the grabbing mechanics.

4.3 Optimization efforts

Since the application was targeted to run on the Oculus Quest 2, a mobile platform, opti-
misation was important. While MedExVR could technically run on the Oculus Quest 1, it
does not run at the preferred framerate, thus underlaying the importance of optimisation.
These optimisations were mainly achieved by minimising draw calls[101], adding occlusion
culling|[102], disabling post-processing|103], and simplifying or removing unnecessary 3D
models. Draw calls are how many times a texture or mesh has to be rendered, thus resulting
in the software having to look for that specific object within its memory multiple times. We

minimised draw calls by using the same texture and materials for multiple objects. This
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also counted for removing objects that were not necessary. Another way that helped reduce
draw calls is by using dynamic occlusion culling on all objects within the scene. This makes
the objects invisible from the renderer when an object is out of the game-cameras peripheral
view.

As mentioned in section 4.1 3D models, we had to downscale and make sure the number
of polygons that the software needed to render was not too detailed. Many of the surfaces
use a modifier in Blender called Subdivide. This divides each polygon on the surface into
double or quadruple the number of polygons, resulting in a smoother surface[104]. Objects
were usually given three or four on this scale, but these were changed to one or two when
optimising the models. Originally there were multiple smaller objects within the scene to
make the environment more lifelike and believable. These objects were also removed to make
performance better within the application.

Another way of making 3D models easier to render in Unity is by using the mesh compres-
sion tool[105] when importing the models. This can be done on three levels, low, medium
and high. We chose to use the high compression on smaller objects while the larger objects

received the lower compression because of their visibility.
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Chapter 5

Results

This chapter presents all of the data collected through observation, user tests and question-
naires in chronological order. After the initial declaration of demographics, we depict what
was observed during the participants’ use of the application in a controlled environment.
This discussion includes data on the participants’ completion time for each task and a com-
parison. Then, the data from the questionnaire are depicted and described. Finally, the data
collected from the semi-structured interview is shown together with the overview illustration

of the thematic analysis.

5.1 Demographics and perceived needs for simulation-

training

In the pre-test phase of the application, a short survey was given with the purpose of col-
lecting opinions from undergraduate students in either their fourth or sixth semester. The
reasoning for this survey was to discover if there was a real need for a supplement to simula-
tion training. This was to investigate how the students perceive the quality and quantity of
the current simulation training. As depicted in Figure 5.1, among the 27 respondents, who
represent undergraduate students from two separate campuses at one university, 44% did not
feel confident in their skills when entering the workforce during their mandatory internship.
Moreover, a higher part of the respondent population felt a general need for more training,

as 70% of the respondent population favoured more simulation training in their studies.
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Respondents

Did you feel that you received a
sufficient amount of simulation 27
training (role-plays, puppets, etc...

Do you want more simulation training

(Roleplay, Dolls, Etc.) in your study? Z
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W ves @No

Figure 5.1: Results of survey among fourth- and sixth-semester students regarding the
current state of simulation training in their studies.

When the proper testing began, it was necessary to acquire some demographic data on the
volunteering test participants. This was accomplished as a part of the post-test questionnaire
shown in Chapter 5.3. This set of questions showed a gender distribution of 57% male and
43% female. However, this does not represent the national distribution among nurses in
the Norwegian workforce as of 2021 [106], which is 10% male and 90% female employed as
nurses. An additional question covering the age of the participants was asked. According
to the responses, a significant proportion (43%) of the participants were 20-24 years old, as
depicted in Figure 5.2. The second largest group (29%) was participants between 25 and
32 years old. This age distribution correlates well with the age distribution on a national
level among professional nurses, with these groups combining to represent the majority of

the workforce [107].

43%

Respondents

0% 25% 50% 75% 100%

18-19 years [ 20-24 years [ 25-32 years W 32-44 years W 45-66 years Wl 67 years or older Male @ Female [ Other [ Don't want answer

Figure 5.2: Age distribution of test partici- Figure 5.3: Gender distribution of test par-
pants. ticipants.

5.2 Result from participant performance

This section describes and explains the data on participants’ performance during their user
test. First, an overall data set is presented with results from the test scenario as a whole.
This is further divided into smaller parts to depict performance results in the form of time
spent on each section of the scenario. After this is a performance graph of the thermometer

tool in the test scenario. All of the results in this section contain data from the iterative
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phase described in Chapter 3.2.4 and the final version of the application. Lastly, a set of
user scores on three tools is provided along with an average score and "mode score" of
these tools. This data set does not provide a comparison with the iterative version of the
application. All participants displayed in the figures throughout this chapter contains the
data from the iterative version and the final version combined. These participant numbers
are not the true participant identifiers. These participant numbers were given for the figures
in the chronological order of completion, meaning that the figures shown contains data from

14 unique participants.

5.2.1 Scenario wide performance

Figure 5.4 depicts the overall time that each participant used on the scenario, it also shows
the average time of completing the scenario. On average, the iterative version took 12.2
minutes to complete, and the final version took 14.8 minutes. Furthermore, the fastest and
slowest time to complete the scenario in the iterative version was 3 minutes and 16.5 minutes,
respectively. The fastest and slowest time of the final version had a smaller difference, with

the times being 10.9 minutes and 20 minutes, respectively.

W Iteration ver. Final ver, == == ayg, time(Iteration) avg. time(Final)

20

15
. B "B me
| I
: [1
2 3 4 5 6 7

1

Time to Complete (Minutes)

Participant

Figure 5.4: Time in minutes that each participant used to complete the scenario during the
user test in the iterative and final versions.

5.2.2 Category performance

These figures show each participant’s time to complete the individual modules within the
application. These are shown for both the iterative and final versions, depicting that the
average time is similar while the application gains new features. The final figure, Figure
5.10, shows the average time in minutes used to complete each category. Table 5.1 displays

a selection of values that the figures contain.
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Figure 5.5: Time in minutes that each partic- Figure 5.6: Time in minutes that each partic-
ipant used to complete the airways procedure ipant used to complete the breathing proce-
during the user test in the iterative and final dure during the user test in the iterative and

versions. final versions. Iteration and Final version.
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Figure 5.7: Time in minutes that each partic- Figure 5.8: Time in minutes that each par-
ipant used to complete the circulation proce- ticipant used to complete the disability pro-
dure during the user test in the iterative and cedure during the user test in the iterative

final versions. and final versions.
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Figure 5.9: Time in minutes that each par- Figure 5.10: Average time in minutes that
ticipant used to complete the exposure pro- each participant used to complete the differ-
cedure during the user test in the iterative ent procedure during the user test in the it-
and final versions. erative and final versions.
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Fastest Iteration Slowest Iteration Avg. Iteration | Fastest Final Slowest Final | Avg. Final
Airways (Figure 5.5) 0.5 2.96 1.49 0.4 5.73 1.36
Breathing (Figure 5.6) 173 3.88 3.56 2.5 6.51 3.53
Circulation (Figure 5.7) 1.61 4.6 3.26 2.06 3.61 2.73
Disability (Figure 5.8) 0.9 3.5 1.84 1.3 2.71 2.18
Exposure (Figure 5.9) 0.7 2.86 1.875 1.06 2.68 2.21

Table 5.1: Table of a selection of true values represented in Figures 5.5, 5.6, 5.7, 5.8, 5.9,
and 5.10.

5.2.3 Tool performance and score

These figures show the performance of the participants when using a tool within the appli-
cation. Figure 5.11 shows the time that each participant used to pick up the thermometer,
place the cap on the tool, measure the temperature of the patient and input the correct
temperature on the ABCDE monitor. The fastest and slowest times were 0.43 minutes and
2.15 minutes for the iterative version, respectively, with an average of 1.34 minutes. The
final version’s fastest and slowest times were 0.35 minutes and 1.31 minutes, respectively,

with an average time of 0.86 minutes.
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Figure 5.11: Timed results of completing temperature measurements on digital patient.
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Figure 5.12: User score (1-5 points) on differ- Figure 5.13: Average and Mode on scores rep-
ent tools found in test scenario. resented in figure 5.12.
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An additional score was also recorded through the semi-structured interview conducted after
the test scenario, with a higher score indicating a higher ease of use. The three tools that
could be given a score was the thermometer, stethoscope and lightpen!. These were chosen
due to having different interaction methods. This question did not consider whether or not
the tool was available during the iterative user test. As presented in Figure 5.12, the tools
received no less than three points, except with Participant 1, who gave the thermometer a
score of two for its perceived usability. The results of the average and "mode score" for each

tool can be seen in Figure 5.13.

5.3 Results from questionnaire

This section shows the results from the questionnaire answered by the participants after
they had experienced the application and before the interview, as explained in Chapter
3.1.1. The questionnaire took the form of a series of 38 seven-point Likert questions based

on the GAMEFULQUEST|74| and UES-SF|[75].

Respondents
| felt I had control over my own actions 2
in the scenario.
The way the controller was set up felt 2
natural.
| remember what actions the
Q
controllers performed. 29 43 2 7
The application encourages me to 14 29 57 7
perform better. =
The application motivates me to try 29 7 S
several times and get better.
The application gives me clear goals. 14 29 57 7
The application gives me a feeling that =
I have to reach a goal. 14 43 43 7
The apphcatlo? sets hlgh expfe_ctauons 14 43 43 -
‘'or me in a positive way.
The application challenges me. 14 43 43 7
The application tests my skills / =
knowledge. 14 4z 43 7
The application gives me a feeling of
participating in a competition. = 2 LE /
ety Tllon studonte, .
compete with my fellow students. 14 14 71 7
| felt quided. 29 29 43 7
0% 25% 50% 75% 100%

B @203 4058 @7

Figure 5.14: Questionnaire based on GAMEFULQUEST|74] and UES-SF|75] Part 1.

'Lightpen is use a short-form of flashlight pen, which essentially is a flashlight shaped like a pen
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Respondents

The application helps me to reach my

goal. 14 43 43 7
The application gives me a feeling of 14 57 29 7
having a tutor. =
The application helps me to become
more structured in the procedure. 29 14 57 7
T it Lo it o, VI
about what | can improve on, 14 ! 7
The application gives me feedback so T —
| can get better. o4 el El 7
| felt engrossed / embodied in the 9 29
application. —L 29 < 7
I lost track of time. 14 71 14 7

The application caught my full

attention. i (4 Zil 7

I lost track of the world around me | 14 29 57 7

It came naturally to me what to do. 57 29 14 7

Application felt like a game. 14 43 43 7

The application allscn;;\'r;s].1 it':i ;gf: 20 | 43 29 7
0% 25% 50% 75% 100%

B E203 405 @ @7

Figure 5.15: Questionnaire based on GAMEFULQUEST|74] and UES-SF|75] Part 2.
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Respondents

I feel | can be creative in the =
Q

application. 29 43 =: 7

It feels like the application opens up 7
for exploration.

It feels like I'm finding out something o
unknown.

The application makes me feel like I've 7
discovering new things.

The application was frustrating to use. 7

The application was difficult to use. 7

It was tiring to use the application. 7

The application looked aesthetically .
pleasing.

The application was inviting. 14 43 43 7

The application satisfied my senses. 14 14 B 43 29 7

It was worth taklng the time tosp Irend 14 6 7
using the application.

The apphcat:qn makgs me feel _I[ke | 14 57 29 -
am discovering new things.

| was interested in what | was doing in 7
the sppication. I, R

0% 25% 50% 75% 100%
B E203 405 B @7

Figure 5.16: Questionnaire based on GAMEFULQUEST|74] and UES-SF|75] Part 3.

Do you have any previous experience

with VR(Excluded MedExVR)? 7
Have you participated in
simulationtraining(At UiA with 7

mannequins or other types e...

0% 25% 50% 75% 100%
Byes @No

Figure 5.17: Questionnaire answers showing if participants had any previous VR
experiences.
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5.4 Results from user tests

After the questionnaire was completed, each participant answered interview questions about

their experience with the application. These questions can be found in the interview guide

located in Appendix O, along with the transcriptions in Appendix P. This set of questions

aimed at answering the research questions presented in the introduction. After the inter-

view, the recordings were transcribed as presented in Chapter 3.1.2. All of the themes that

appeared during the semi-structured interview were later grouped into these sets of com-

pressed themes and sub-themes, as seen in Figure 5.18. This was regardless of whether or

not the theme was relevant to the question presented to the participant. As seen in the figure

mentioned above, some themes appeared that were not expected by the research team and

will be further discussed with a complete breakdown of the thematic analysis in Chapter 6.

Compressed Themes and Subthemes

The digital patient Controllers are easy
felt realistic to understand

Patient Impression of Rlesdinas Controller

communication the patient was patient i .
felt artificial 2 it communication mapping felt
positive options natural

ABCDE Monitor was The digital tools
a good experience
Looked
familiar Renaie @ Need more ihe tool
expected detailed e 109 s was
results realistic

Student want this in Ngg:;g;ft
their education
performance

User felt User felt
engaged motivated

Figure 5.18: Thematic analysis of the user tests
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Chapter 6

Findings & discussion

This chapter covers the findings discovered based on the results depicted in Chapter 5. First,
all of the themes and sub-themes are presented with relevant data, such as the results from
the questionnaire and observations. These findings are then used to discuss a potential

answer to the research questions mentioned in Chapter 1.

6.1 Findings based on the thematic analysis

The most significant findings were derived from the thematic analysis. The process found
problems and answers at every level of the application and gave some ideas of how we could
answer the research questions. Here, we want to explain some of these findings and use the

results from the questionnaire and observations to further prove these statements.

6.1.1 Theme 1: Controllers are easy to understand

This theme goes through the qualitative feedback received during the semi-structured inter-
view. This theme is further divided into two sub-themes, which cover two elements of the
physical controller: the haptic feedback and the user’s perception of the controller mapping.
With its mapping and feedback, the controllers made sense to new users and felt familiar to

users with experience operating video game consoles.

Sub-theme 1.1: Haptics made sense.

Due to the limitation regarding physical touch within a digital environment, the haptic
feedback was important. This is because it can convey the sense of touch to the user. The
users were provided with haptic feedback in their controllers to indicate if something was

happening. This was done to allow the participants to conduct specific actions for which
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haptic feedback is a more natural method of providing information to the user. Participant
12K said during the interview that using the haptics to feel a pulse during the test scenario
was an excellent feature of measuring the pulse of the patient: “Puls méling her(handledd).
Du kjenner at pulsen kommer inn. Sa det hjelper masse. Ehhhm, det samme gjelder pa
palperingen. Det hjelper”!. Though a majority of the participants had a positive impression
of the haptic feedback and understood what the haptics was supposed to tell the users, some
did not understand what it meant. For instance, Participant 2G did not understand what
the haptics signified, regardless of the context: “Det var greit, med det var det a vite hva

vibreringen betyr”2.

Sub-theme 1.2: Controller mapping felt natural.

The other sub-theme involves the mapping of the controllers. The users were asked to state
if the controllers felt familiar to controllers that they might have used previously. There was
mixed feedback, with some answers being considered negative opinions. However, the subtext
of the excerpts indicates that the negative answers are temporary statements, and further
exposure to the application may be beneficial. This is further supported in Figure 6.1, which
primarily demonstrates positive and neutral feelings towards the statements regarding the
controllers in the electronic questionnaire. Participant 22K supported the statement further
in his answer regarding the controllers in the interview by saying, “Jeg tror det har noe
med at det var jeg ikke er vandt til a bruke VR og jeg brukte litt tid pa a bli kjent med

knappene’s.

The way the controller was set up felt 86
natural.

| remember what actions the
' 29 43 29
controllers performed.

Figure 6.1: Excerpt from Figure 5.15 with 7-score Likert on the user experience of the
controllers during the final version testing.

6.1.2 Theme 2: The digital tools

The theme of the digital tools* was that the equipment in the application had a realistic
look and feel. The participants thought they were familiar and they knew how to use them.

English translation: “Heart rate measurement here (wrist). You feel the pulse coming in. So it helps a
lot. Ehhhm, the same goes for the palpation. It helps” - 12K

2English translation: “It was okay, but it was to know what the vibration means” - 2G

3English translation: “I think it has something to do with the fact that I was not used to using VR and
I spent some time getting to know the buttons” - 22K

4Digital tool are the virtual representations of the real tools that are used on the patient within the
application.
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Other participants stated that the procedure of using the tools might differ from reality in

terms of actual use.

Sub-theme 2.1: Easy to use

"Easy to use" can be a highly subjective perception depending on experience, but all par-
ticipants said that the tools were easy to use when they first understood how they worked.
Participant 2G said that when she first understood that she had to press the trigger button
on the controller, it was easy to use: “Nar man vet at man skal trykke pa knappen bak, sa var
det veldig lett & bruke den.”® This statement is also reflected in the results shown in Chapter
5.2.3. The participant’s average time was fast, at only 0.86 minutes for the thermometer.
This points to participants not struggling when using tools. Figure 6.2 also shows that most
of the participants did not find the application hard to use or frustrating. Moreover, many
of the tools scored reasonably high when asked to grade them from one to five, as seen in

Figure 5.12.

The application was frustrating to use. 14 29 14 43

The application was difficult to use. 14 43 29 14

Figure 6.2: Excerpt from Figure 5.16 with Likert 7-score on how the user felt in regards to
frustration and ease of use.

Sub-theme 2.2: The tools were realistic

Creating realistic-looking tools that worked as they do in real life was an essential goal in the
development of this project. All participants noted that the tools looked as they did in real
life and were familiar to them. Although the participants felt that they looked familiar, the
use of the tool in relation to reality was a bit conflicted. For instance, Participant 21G stated
that taking the temperature in VR was similar to real life: “Jeg vil si at det er ganske greit a
male det i VR sammenlignet med det som vi har gjort tidligere og i virkeligheten.”® However,
Participant 22G stated that it could work as procedural training but not for practising using
that specific tool: “Akkurat det & flytte det fra bordet og bort til pasienten er jo ikke noe
man trenger a gve pa, men det er jo det a faktisk treffe trommehinnen som er litt vanskelig
da.”” This recurring theme indicated that some work is necessary to improve the use of the

tools, but not for the look and feel of the 3D models.

SEnglish translation: “When you knew that you had to press the button on the back, then it was very
easy to use it.” - 2G

6English translation: “I would say that it was quite good to measure it in VR compared to what we have
done before and in reality.” - 21G

"English translation: “Exactly moving it from the table to the patient is not something you need to
practice, but it is to actually hit the eardrum that is a little difficult.” - 22G
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6.1.3 Theme 3: The digital patient felt realistic

The theme of the patient was also a conflicted and divided subject. The main theme was
that the digital patient had some problems with communication, but the look and feel of the

patient were realistic to a certain extent.

Sub-theme 3.1: Patient communication felt artificial

Some participants, such as Participant 22K, found the digital patient more realistic because
of the communication: “Det fpltes da ut som at det var mer kommunikasjon da, istendenfor

8 However, others, such as

at det var bare en dokke eller som det er i simmulasjonen.”
Participant 22G, found the communication artificial: “Ja, du far jo ikke kommunisert med
en datamaskin pa en mate. Det vil jo ikke bli, ja, jeg syns ikke egentlig at man far noen
seerlig gvelse gjennom & kommunikasjonen med den...”® This led us to believe that getting
responses and feedback when asking questions to the patient was a positive thing. However,
the implementation of the dialogue panel might have been too artificial and not verbose
enough for users to buy into the realism. This is primarily because of missing features in

the questions and answers that the participants would like to ask. This is further explained

in Sub-theme 3.3.

Sub-theme 3.2: Impression of the patient was positive

When it comes to the participants’ impression of the digital patient, they all noted that it
was positive. For example, Participant 22G stated that “Det var ganske realistisk”!? When
they were asked to compare the digital patient with the one in the simulation lab at the
university, they stated that it was much more lifelike. For instance, Participant 22G said
that “Den dokka er veldig rar syns jeg. Det fgltes mer naturlig med den her kanskje.”!!
Participant 21G stated that because of the uncanny feeling they got from the doll at the
university, the digital patient was much more approachable: “Nei! Ikke i det hele tatt og

ikke heller i forhold til nar den begynner & snakke.”!?

Sub-theme 3.3: Need more patient communication options

According to the participants, the biggest problem with the patient was that there were

not enough questions and answers. For example, according to Participant 20G, “Det var

8English translation: “It then felt like there was more communication then, instead of just being a doll
or as it is in the simulation.” - 22K

9English translation: “Yes, you can not communicate with a computer in any way. It will not be, yes, I
do not really think that you get any special exercise through communication with it...” - 22G

10English translation: “It was quite realistic.” - 22G

HEnglish translation: “That doll is very weird I think. It felt more natural with this one maybe” - 22G

12English translation: “No! Not at all and not even when it starts talking.” - 21G
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veldig direkte pa den kunne gjgre, men det var ikke noe form for oppfelgingssparsmal eller
noe som det der. Det er noe som jeg ville normalt sett vill ha gjort.”!®> Furthermore, some
answers could sometimes sound different, making participants unsure about the result, which
is made clear by Participant 21G’s statement that “nar jeg trykket ned pa magen at jeg fikk
forskjellige tilbakemeldinger.”'* This points to a need for a more detailed set of questions
and even more answers that are specific to the scenario. The creation of follow-up questions
to what had been asked earlier would also increase the realism of the patient and give the

user an even more realistic experience.

6.1.4 Theme 4: ABCDE monitor was a good experience

The recurring theme for the ABCDE Monitor was mostly a good user experience because
it looked familiar, worked as expected and was easy to use. A drawback was that it should

provide better feedback to the user.

Sub-theme 4.1: Looked familiar

This sub-theme is an essential part of the ABCDE monitors’ goals. Since this virtual de-
vice was created to be used as a practising device when completing the procedures, it was
important to keep the different categories the same as those that the students are used to.
Participant 12K stated that it was just as she was used to: “Den er sann som jeg er vandt
til, rett og slett A(airways), B(breathing), C(circulation), D(disability), E(exposure), den er
jo som sann den skal veere.”!® Another participant, 21G, stated that it looked a bit different
from the one that her cohort used at the hospital in PI but could easily be used alongside it:
“Sa jeg syntes det var veldig overfgrbart. Men som det er pa simuleringen og nar skal fore
malingen inn der, s& har vi et ganske oversiktlig skjema som er delt opp som det var her.”!
Others who were more into the short form, NEWSII stated that ABCDE monitor was a bit
different, since this was a more excessive form to note down. For example, Participant 22G
stated that: “Vi har bare brukt noe som heter NEWSII og det er jo ganske annerledes. Det
er ikke sa utfyllende. Det er jo bare, ja, seks spgrsmal eller noe sann som du svarer pa, sa
dette var annerledes.”!” These statements indicate that it could be beneficial to have both

the ABCDE form and a NEWSII version.

13English translation: “It was very direct on what it could do, but there was no kind of follow-up question
or anything like that. This is something I would normally have done.” - 20G

14English translation: “When I pressed down on the stomach then I got different feedback.” - 21G

5English translation: “It is just as I am used to with, A (airways), B (breathing), C (circulation), D
(disability), E (exposure), it is as it should be.” - 12K

6 English translation: “So I thought it was very transferable. But as it is on the simulation and when to
enter the measurement there, we have a fairly clear form that is divided as it was here.” - 21G

1"English translation: “ We have only used something called NEWSII and it is quite different. It is not
so complementary. There are only, yes, six questions or something like that that you answer, so this was
different.” - 22G
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Sub-theme 4.2: Reacted as expected

This sub-theme comes from multiple participants noting that they understood the monitor
and that it reacted as they expected. The buttons made sense, and when they pressed on an
input field, they understood what they had to do next. Indeed, Participant 21G said, “Det
var noksé selvforklarende. Jeg skjgnte hva som var hva.”!® Participants also stated that the
monitor felt natural, as was the case with Participant 12K, who said that “De fgltes veldig
naturlig. Jeg merkte det plutselig nar jeg tok scenrioet at det ikke var noe problem.”*® This
is also reflected in the questionnaire answers, as seen in Figure 6.3. This indicates that the

monitor worked as expected and that there is no need to change its layout or functionality.

It came naturally to me what to do. | 57 29 14

Figure 6.3: Excerpt from Figure 5.15 with a Likert 7 score shows that most users felt that
what they had to do came naturally to them.

Sub-theme 4.3: Need more detailed results

The most highlighted theme to come out of the ABCDE monitor was the need for more
detailed results. Participants all liked to get feedback, but it was not sufficient enough. For
instance, Participant 21G declared, “jeg skjonte hva jeg hadde gjort feil, men kanskje det
hadde veert greit a vise hva jeg hadde skrevet sammen med det riktige svaret. Fordi jeg
skjonte ikke helt hva som var feil.”?° An overwhelming majority of the participants said
that they would like a more detailed result screen showing more about what they did right
and wrong. Some also stated that they would like to get specialised feedback on why it was
wrong and a note on what to improve and how to do it. Participant 12K expressed this idea
by saying, “Jeg savnet litt mer informasjon som den popup boksen. Her skulle du kanskje

gjort ditt og her skulle du gjort datt.” 2!

Sub-theme 4.4: Easy to use

The ABCDE monitor was also presented as easy to use by the participants like 21G, who
said that “Det syntes jeg var veldig greit.”?? Participant 22G stated that they thought that

interaction with the monitor would be no problem after some practice: “Sa jeg tror nok etter

18English translation: “It was pretty self explanatory. I understood what everything was” - 21G

9English translation: “They felt very natural. I suddenly noticed when I took the scenario that there was
no problem.” - 12K

20English translation: “I understood what I had done wrong, but maybe it would have been nice to show
what I had written together with the correct answer. Because I did not quite understand what was wrong.”
- 21G

21English translation: “I missed a little more information like the popup box. Here you might have done
yours and here you should have done that.” - 12K

22English translation: “I thought that was fine.” - 21G
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en time med gving hadde det nok ikke vaert noen problemer.”?® Furthermore, Participant 2G
appraised the question mark icons: “Veldig greit med de spgrsmalstegnene bak, som fortalte
hva jeg egentlig skulle gjore der og hva man skulle se etter.”?* These gave the user the ability
to see an image and text of what they needed to do to complete that task. This indicates
that the monitor is easy to use and does not hinder the user from completing the tasks.

Moreover, it shows that the monitor is an excellent asset for the user when practising the

ABCDE procedure.

6.1.5 Theme 5: Students want this application in their education

It is difficult to determine the certainty of this theme, given its subjective nature. However,
we believe that this theme can indicate the motivation and engagement of the user and the

potential of the application for future use by undergraduate students.

Sub-theme 5.1: User felt engaged

Engagement is difficult to isolate from motivation. Therefore, the thematic analysis helped
us isolate this subjective feeling in the qualitative interview. This theme involves the par-
ticipants’ desire to try again, coupled with the perceived immersion and flow(Chapter 2.7),

to generate an indication of engagement.

T B e on, BT
attention. | 14 14 71
I lost track of time, 14 71 14

The application satisfied my senses. 14 14 43 29

It was worth taking the time to spend
using the application.

=i
&=
oo
o

Figure 6.4: Excerpt from Figure 5.15 and 5.16 with Likert 7 score on how the user felt in
regards to Immersion

All participants who took part in the user testing were utterly absorbed in the experience,
with a majority agreeing or strongly agreeing with the questionnaire regarding immersion.
The administrators observed that users were surprised whenever they got too close to the
virtual barrier during testing. At the same time, the participants expressed difficulty moving
towards the administrators’ voice when intervention was needed. Additionally, whenever

asked to use the "think out loud" technique, the participant completely forgot this task after a

23English translation: “So I think after an hour of practice, there probably would have been no problems.”
- 22G

24English translation: “Very nice with the question marks behind, which told what I should actually do
there and what to look for.” - 2G
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short duration. These reactions among the participants was similar to what Csikszentmihalyi

describes in his nine dimensions of flow in Chapter 2.7.

The application gives me a feeling that | 14 43

| have to reach a goal. &2

The application sets high expectations

for me in a positive way. | L. 43 &3

The application challenges me. | 14 43 43

Figure 6.5: Excerpt from Figure 5.14 with Likert 7 score relevant to Flow (chapter 2.7)

This leads to the flow state of the user mentioned in Chapter 2.7. As depicted in the
Figures 6.4 and 6.5, participants experienced a state of flow to a certain extent. This can be
indicated by the appropriate amount of challenge with a feeling of reaching a set goal and
high immersion levels. This will be further discussed in Chapter 6.2. To find more certainty
of elevated levels of engagement, one could look after the by-products of enjoyment that
may appear with a flow state. It is not a certainty that flow states provide enjoyment, and
enjoyment can exist without a flow state. The existence of enjoyment in the user can be
interpreted as a part of flow, given the unanimous positive statements of fun compared to

the answers found in the questionnaire.

Sub-theme 5.2: User felt motivated

Motivation in this theme was identified by the sense of competition that the users experi-
enced, given the unintentional competition created by the user scores (Chapter 2.6). This
can be seen in Figure 6.6. It appears that the use of scores created an extrinsic motivator to
get a better score, though it is unclear whether the participants experienced a level of intrin-
sic motivation. However, Participant 22G displayed a desire to try again and do it better by
saying, “Jeg fikk lyst til & prgve igjen for & fa det bedre til’?®. This may indicate an internal
motivating effect on the users, given apparent the self driven desire for self-improvement

which is reflected in the autonomous motivation theory in Chapter 2.5.

The application gives me a feeling of | 29 29 43
participating in a competition. h

The application inspires me 1o | 14 14
compete with my fellow students.

Figure 6.6: Excerpt from Figure 5.14 with Likert 7 score relevant to competition

25English translation: “I wanted to try again to get better” - 22G
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Sub-theme 5.3: Might boost academic performance

This last theme was discovered exclusively in the semi-structured interviews. In the ques-
tions, we asked the participants to estimate the benefits of using MexExVR or similar soft-
ware during their education. All participants were unanimously positive about adding an
additional tool to supplement the lack of medium- and high-fidelity training in their edu-
cation. All participants had their reasons. For example, Participants 22K and 20K were

positive about being able to train alone or better enable social collaboration.
“Man kan veere selvstendig og arbeide med dette alene.”?® - 22K

“Og det kan hjelpe sa kan jeg si det ogsa kan hjelpe a bli kjent med andre
studenter, hvis man spiller sammen. Dette er ogsa i stedet for a spille med

fotball eller kriger, sa er dette bedre & sosialere seg ogsa.”?” - 20K

Further arguments from the participants pointing towards the application being beneficial to
academic performance were the ability to perfect the ABCDE procedure and the possibility
of training with multiple sets of scenarios. Lastly, one participant pointed out the possibility
of the application boosting their academic performance on the one condition of availability.
Participant 22G expressed that the application can aid their studies whenever access to
simulation areas is limited by saying, “Ja. Det kommer kanskje litt an pa hvor lett det er a
fa tilgang til det og, altsa, hvor man ma veere for a fa bruke det og hvor lett det er a sette
det i gang pa egenhand og sinn.”?8. The ease of accessing a VR headset with MedExVR
installed may substantially aid student performance without putting additional strain on

equipment and areas that are already scarce.

6.2 Discussion

Now that all of the data has been analysed and presented, we examine the research questions
presented in Chapter 1. While planning the project, we found that we had three questions
that we wanted to answer regarding the already planned application, MedExVR. We wanted
to know about the development, user requirements and what was needed to create such
an application. We also wanted to know if an application of this complexity could help
BCsN students become more motivated and engaged in their studies regarding the ABCDE

procedure. Finally, we wanted to determine how students perform while using VR as a

26English translation: “One can be independent and work with this alone.” - 22K

2TEnglish translation: “And it can help so I can say it can also help to get to know other students, if you
play together. This is also instead of playing with football or wargames, so this is better to socialize as well.”
- 20K

28English translation: “Yes. It may depend a bit on how easy it is to access it and, that is, where you
have to be to use it and how easy it is to start it on your own and such.” - 22G
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training tool when training with the ABCDE procedure. These are relevant questions when
the future of VR looks as promising as it does, and we already see these types of tools being

used in education for practical training.

6.2.1 Addressing the research questions

RQ1: What are the user requirements for a VR tool for training in the ABCDE

procedure?

We needed to attain multiple user requirements to develop a VR tool like MedExVR intended
to work as a training tool for the ABCDE procedure. From the analysis, we found that there
is not just one specific list of user requirements but an array of items needed for the tool
to work as intended. First, we needed to know the key elements that should be present in
the tool. We chose to divide these into functional and non-functional requirements with the
use of Volere, as mentioned in Chapter 3.2.2[81]. Our testing shows that we satisfied most
of these requirements, but some were still unanswered or needed improvement. Among the
23 requirements created in the HCD process, the key requirements can be narrowed down
to three elements: the VR functionality in the form of locomotion, interaction and presence;
the digital patient with all of its functionality in the form of symptoms, animations and
aesthetics; and the ABCDE monitor that can show tasks, analyse answers and give feedback
on the results. These elements also satisfied the participants when it came to usability. In
chapter 6.1, we could see that some participants were pleased with the current version, while
others said that they would like more details, more things to do and more interactions within
the application. This shows that the functionality and user requirements are still in active
development and that improvements are still needed. While the final application can be
used for procedural training on the ABCDE, it still has some usability issues that need to

be addressed before it can be used in an academic context.

RQ2: To what extent can the use of VR help nursing students become more mo-

tivated and engaged to train on the ABCDE procedure in a home environment?

As explained in Chapter 6.1.5 about Theme 5, it is difficult to determine the certainty
of motivation and engagement, given the subjective nature of these feelings. However, as
explained in Chapter 6.1, it was discovered that the undergraduate students who participated

in the user testing became more engaged and motivated.

As mentioned in Chapter 6.1.5, users felt a level of immersion that disconnected them from
the real world around them. This is supported by the observations, along with Figure 6.4.

The perceived challenges that the students experienced, as seen in Figure 6.5, made the
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probability of the users entering the psychological state of flow very likely. However, there
is no certainty of this being the case, given the short exposure to the application, as seen in
Figure 5.4. Moreover, this could be the case if the students experienced the appropriate level
of challenge due to the use of an HMD, not the actual application that they were provided.
This statement may be strengthened due to a large majority of the test participants not
having any previous experience with VR beyond trying it for the novelty of it, as seen in
Figure 5.17. Nevertheless, a majority of the data may provide dual interpretations of the
question of engagement, regarding if the engagement originates from the use of VR or the
application itself. One may then look at the gamified elements of the application. The user’s
autonomy, as explained in Chapter 2.5 and chapter2.6, may provide theoretical clues about
actual engagement with the content and not the HMD. The users are given the autonomy
to experience and do what they want within the rules of the application, making it possible
for the users to become engaged. Figure 6.7 indicates that engagement is provided by the
application and not the HMD, which is further backed by Figure 6.8. Therefore, to an
extent, one may conclude a high probability of the students experiencing an elevated state
of engagement. There is still the question of whether the feeling of engagement will remain
in a home environment. In Chapter 6.1.5, it is mentioned by one of the participants that the
possibility of working alone and the possibility of bringing the application with them home

may boost their academic performance over time.

| felt | had control over my own actions _
in the scenario. n 2 2

Figure 6.7: Excerpt from Figure 5.14. This excerpt contains the answers users provided on
being in control over their own actions within the digital environment

The application tests my skills /

knowledge. | i &2 43

Figure 6.8: Excerpt from Figure 5.14 with Likert 7 score. This figure depicts the perceived
challenge of already existing knowledge the users had

When looking at the possibility of an elevated state of motivation amongst the test partici-
pants, one should look at the thematic analysis that was discussed in Chapter 3.1.2. One of
the motivating factors appears to come from the competition created by the results monitor
in the application. The questionnaire indicates a high level of competitiveness with other
students (Figure 6.6). A few participants also wanted to know how they did compared to
other students who participated in the testing. Therefore, it seems that the score had an
extrinsic motivational effect on the users. Even though there is a competitive factor in the

application, there was a unanimous agreement among the students that they desired to try
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again. Some specified that this desire was caused due to wanting a chance to improve their
score, thereby competing with themselves, as identified in Chapter 6.1.5 of being an indicator

of intrinsic motivation.

Along with the general by-product of enjoyment, a majority of the students had an overall
elevated level of engagement and motivation. If the elevated engagement and motivation
levels are to be believed to originate from the application and not the use of an HMD,
then RQ2 would be answered with a high likelihood that VR could motivate and engage
students sufficiently to see a potential for increased academic performance. This is even
further proven when looking at the electronic questionnaire data provided in Chapter 5 and
Appendix J. These answers provide an adequate framework for supporting the statements
from the qualitative interview. Thus, we can confidently say that the research question in

this chapter is answered with sufficient evidence.

From this, we believe that MedExVR or VR, in general, can motivate students to train on
the ABCDE procedure. It allows them access to the simulation lab that may otherwise be
restricted at the university. It also presents them with a challenge, which pushes them to

become engaged in pursuing a higher competency in the ABCDE procedure.

RQ3: How do students perform while using the VR training tool for the ABCDE

procedure?

When trying to answer how well the students perform, we must first look at why they
perform. As explained in Chapter 6.1.5, Sub-theme 5.3 states that MedExVR might boost
the students’ academic performance. This is in reference to the participants stating positive
attitudes towards being able to use an application like MedExVR in their education. They
also stated that they might benefit from it. This statement could be diluted because of
the excitement of using new technology like VR, which is further discussed in the next
section. However, the statement about being able to train in their spare time is another
story. Some participants stated that taking the VR experience home would benefit them
regarding procedural training by granting them access to the simulation training. Some
participants mentioned that they only have a few hours of high-fidelity simulation training
per semester. As stated in Chapter 5.1, this is not enough practice for them to be confident
in their skills before they go to their PI. Does this mean that they would perform better using
a VR tool to supplement their current simulation training? We cannot know for sure, but we
can estimate that more access to procedural training should develop procedural knowledge
related to skill acquisition. When the student uses their body and mind to solve tasks in
VR, they will, over time, become better at understanding spatial and visual information, as

mentioned in Chapter 2.2 and 2.6. The student will then become better at knowing what
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actions to perform and in what order. Consequently, we estimate that the students will
perform better after long-term exposure to VR for training on the ABCDE procedure as

long as the content within the VR experience is adequate.

6.2.2 Biases

Biases had to be taken into account during the development process and the entirety of the
data-gathering phase when aggregating the findings. Nursing education in Norway does not
currently use cutting-edge, portable technology. Therefore, students only gain experience
in contact with advanced equipment in controlled environments with supervision from a
faculty member. The novelty of a consumer-grade VR tool in education may have elevated
the interest in the volunteering test group. Thus, it is still unclear whether the acceptance

of the test participants reflects the nursing student population as a whole.

Another bias that must be taken into account is the occasional discrepancies between the
questionnaire and the interviews. There is the suspicion that some of the participants an-
swered positively for fear of being disliked during the qualitative interview. However, these

types of discrepancies are few and do not constitute a significant part of the data.

It should be noted that some participants may have partaken in the user testing given the
financial incentive that was given by participating. This did not necessarily corrupt their
answers, but participants may have provided more neutral and short answers during their

interview and questionnaire.

Lastly, during the recruitment of the participants, we had the opportunity of presenting the
project with associate professor Hustad. This may have caused some degree of association
with the university and the lectures. Therefore, out of fear of their answers reaching the

faculty, it may have caused participants to answer with a positive bias.
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Chapter 7

Conclusion

A VR application was developed in Unity using the HCD process. The goal of this application
was to give undergraduate nursing students an additional simulation training option that
would let them practice the ABCDE procedure in a safe environment whenever they wanted
to. The need for this kind of application comes from the limited availability of medium-
and high-fidelity simulation training available at the university. By providing an application
like this to the university, the students can work on their ABCDE procedure and gain
valuable practice assessing patients without requiring a faculty member to operate expensive

simulation labs on-site at an educational institution.

This thesis also sought to investigate the user requirements and elements necessary to create
an application that simulates the ABCDE procedure. Then, it sought to determine whether
this is a motivating and engaging application and if students would appreciate this kind of
application being available. Finally, it sought to determine how well students would perform
if this kind of application were available to them in their education. This was done using the
HCD process to attain knowledge about the targeted user and what was necessary within
the application. User tests were conducted utilising observations, questionnaires and semi-
structured interviews. The interviews were then analysed using thematic analysis, which
answered the research questions. These answers indicated that VR’s procedural aspect
and task-oriented factors are the key elements. These are necessary for the application to
adequately provide the user with an understanding of what they did wrong and right within

a simulation.

The gathered data also indicated an elevated sense of motivation and engagement among the
users. This was made possible by evaluating the probability of participants entering a state
of flow and the answers provided in the thematic analysis. Lastly, it appears that students

perform well in the application when the key elements are implemented and the students
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experience engagement. It is estimated that students will perform better with long-term

exposure to the application, whether in an organised or home environment.

Given the small sample size, the short period for data-gathering and the lack of revisiting
participants, this thesis does not offer an indisputable conclusion to the research questions
presented at the beginning of this thesis. Therefore, requiring more research on the subject.
However, based on the research, it can be concluded that a VR application that provides
undergraduate nursing students with the ability to practise the ABCDE procedure will pro-
vide them with a supplementary tool that engages and motivates them. There is also the
potential to perform better in an academic context or increase competency in the ABCDE

procedure when using MedExVR.
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Chapter 8

Future work

This was an extensive thesis involving multiple parties across two campuses and faculties.
The potential for further work is remarkable and is expected in both development and

research.

8.1 Future development

The future of MedExVR in the development department is already arranged. In summer
2022, MedExVR will be further developed by the same developers and research group. The
product will receive the missing functionality for publishing scenarios to the application. It
will also receive further optimisation and an overhauled result monitor. A myriad of more

minor improvements is also in the development pipeline.

8.2 Future research

It has been incentivised by the supervisors of the ICT department that a future paper with
the intention of publishing it will be written about this project. This will be a collaborative
effort with the Faculty of Engineering and Science and the Faculty of Health and Sport

Sciences. There are also non-committed plans to present MedExVR at a public convention.

As mentioned in the previous chapter, there are many possibilities for future research on this
thesis’s topics. It is recommended that future research have a larger time frame and sample
size of undergraduate students. It is also possible to investigate whether the positive effects
indicated in the thesis are still valid in an "in the wild" setting. One may also investigate
if the application still provides similar indicated benefits in a sample size only consisting of

post-graduate students.
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Appendix A

PACT Analysis

A.1 People

The target user of the application is students(Age 19+ ) currently undertaking their bachelor’s
studies in nursing science. This primary target group has a broad spectrum of preliminary
computer skills. The students have an undetermined amount of previous experience with
virtual reality applications or other types of interactive entertainment. These students will
use the system to conduct procedural training in the ABCDE Procedure. They will also
complete assignments focusing on completing scenarios in the application. The application
will also be used by teachers in the bachelor in nursing science in their classes and when
creating and testing scenarios before deploying them as assignments. The stakeholders in
this project are the University of Agder(UiA), as they have provided funding in the form of
PRUK, hardware and software. The university is also the main contractor and has provided
system specifications. The IT department at UiA will also be responsible for continued
system management and support after project completion. The final stakeholders are the
developers and original scenario creators, who are teachers and professional nurses.

A.2 Activities

Within a VR HMD, the user will go through the ABCDE procedural training. Each scenario
in the application will require the user to examine a patient using virtual tools. These tools
range from the thermometer to the wireless pulse oximeter probe. These will be used to
gather and assess the data according to the NEWSII table. Some data can only be accessed
through audible and visual inspections or actions that provide haptic feedback. To grab, feel
and move objects within the scenario, the user will use the Oculus Touch controllers with a
range of buttons and sensors. The data gathered will be manually inserted into a systematic
table for later processing by the system and the user. Each VR scenario session will be
executed alone or with other students present in the physical space. Teachers should be able
to create scenarios based on textbook examples or real-world experience. The scenarios can
then be published from another computer to the application for use by the students through
asynchronous methods. It should be easy to create scenarios with sliders for parameters and
input fields for text and description of the patient and pre-scenario story.
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A.3 Context

In the physical context, the application can be used alone indoors on campus or at home.
This will be while practising procedural training scenarios as well as completing assignments.
There are also moderated environments like in class in front of teachers and students, this
can be in the form of presentations. The application also grants the user the freedom to
deploy anywhere because of the Oculus Quest 2’s standalone feature. In the social context,
the application allows other peers to participate in the procedural training. This can be
either an observer, assistant, moderator, or actor. The application can also be used as a
presentation or demonstration tool in front of the class or when being evaluated by teachers
on an individual level.

A.4 Technology

Hardware and Software

Mobile VR headset in the form of Oculus Quest 2 running on a proprietary version of the
android operating systems, native to the Oculus headsets. Needs the power of the Quest 2
due to high visual fidelity and demanding simulations.

Input

VR-Headset: Has sensors that track the head position in the X, Y, and Z-axis of the user,
which is directly affected by the player using the application.
Oculus Touch Controllers: This is what the user can use to control the hands of the player.

These have buttons, triggers and joysticks. These control grabbing of objects, starting on
stopping objects and tapping or feeling on virtual objects.
Virtual inputs: The user can use Virtual inputs:their finger to tap on buttons, toggles, and

input fields to record data within the application. This also includes a number pad for

typing.
Scenario Creating PC: Has a web application that has sliders, input fields, and buttons for

deploying scenarios to the application.
Keyboard for Scenario Creating PC: The keyboard will be used to type data into fields.

Mouse for Scenario Creating PC: The mouse will be used to click on buttons in the web

application.

Output

VR-Headset: The headset has bi-ocular displays that display the visual content as well as
stereo speakers for listening to audio feedback in the scenario.
Oculus Touch Controllers: The controllers have a haptic motor that the user can feel when

something happens on screen.

Communication

Web-Application: Able to create and post scenarios to a data server.

Main-Application: Able to receive data from the data server.
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Appendix B

Personas

Tmage source;

Olav has always had an interest in working with people since he started his pre-
study for higher education. To find out what he really wanted to do as a career,
he used his gap year to work at a general store and thought of what he wanted
to take his education in.

Age: 20

Gender: Male
Residence: Grimstad
Role: Student
Family: Mother and
father.

Skills and knowledge: Adept computer skills, knows
his way around technical things and how to socialize.
Likes: Computer games, training, friends.

Dislikes: Noisy and unfocused classmates.

Habits: Has good and regular working habits in his
study.

After completing ten years of mandatory primary education and three years of pre-
study for higher education, he had a gap year. Nursing seems like a perfect career
choice for him. He moved away from his family to take his education in Grimstad.

Olav receives an assignment to complete a VR scenario on two patient
scenarios that have been unspecified and deliver a post report of
recommendations to alleviate the patient's symptoms. The professor
recommends recording the scenarios with inbuilt recording software in the
VR headset. He is notified that students can borrow a headset to take home
with him. Olav does this and invites one of his classmates to join him in doing
the assignment. Once completed with perfect scores on both scenarios, they
download the recording and go through it while writing their report.

Maria is a hard working woman with dark brown hair and likes to be social. She
is in her third year of a bachelor’s in nursing and is ready to start working. She
has already found a job which awaits her after getting her license and passing
her bachelor’s assignment.

Age: 33 Skills and knowledge: Knowledge in mathematics,
Gender: Female strong for her size, and good at remembering stuff.
Residence: Kristiansand  Likes: Like to workout and go on hikes.

Role: 3rd Year Student  Dislikes: Oranges, rollercoasters and the colour green.
Family: Husband and Habits: Spends a lot of time at school or work.

Son at age 5.

Maria is a student who has worked in a grocery store for 12 years and now wants to
do something else. She started working in the store once she finished high school
and has worked there. She quit four years ago to start her career in nursing.

Maria is about to go into a practical internship for the hospital, where she has gotten a job offer. She is
unsure how the ABCDE Procedure is performed in hospitals as she has only done them at a nursing
home for the elderly. She then hears from her friend that she can borrow a VR headset from the school
and practice the ABCDE procedure at home when she has put her son to sleep. She goes to the IT
department and gets handed an Oculus device. She is also instructed to read the pdf manual before
use. When Marias comes home, she follows the manual and the ingame training modules before trying
out the scenarios. She completes the first one in 14 minutes and gets 89% right. She then tries again to
see if she can do better. She then completes it in 11 minutes and gets a 97%. After a few more tries, she
completes the scenarios faster and more precisely, When she comes to school the next day, she brags
about her score to her friend and now feels ready for working life.
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She works as a professor at the university, where she does lectures on different
courses, along with academic studies on different types of subjects related to
patients' health in the public health sector.

Age: 50 Skills and knowledge: Academic writing, General
Gender: Female Health Information, Patient recovery, Nursing.
Residence: Kristiansand  Likes: Hardworking colleagues, coffee and field trips.
Role: Professor Dislikes: Sloppy colleagues and people who lurk.
Family: Husband and Habits: Drink too much coffee during late hours at
Son at age 5. the office.

She completed her PhD in nursing ten years ago at the University of Oslo and has
published several papers related to patient recovery. After a few years working as a
nurse in the field, she is now a professor at UiA.

Gina has noticed that students are unsure about how to spot something wrong
with patients after they are out of surgery. She decides to look up common
signs of internal bleeding from organs and writes them down. She later
discusses these symptoms and suggested vitalia values with her colleagues
before she starts writing them down. Once everyone is in agreement, she
opens up the scenario generator web application the IT department has
provided her. She types in the data that her colleagues have agreed upon and
writes a separate story about the patient with the name and age. Based on their
feedback, she commits the scenario to the database and notifies her students
that there is a new mandatory scenario she would like them to try out.
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Appendix C

NEWS2 observation curve
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Appendix D

3rd party assets used

This text document is a list of all assets downloaded from different sources that are used
in MedExVR version 0.3.6. This ranges from Assets downloaded from Unity Asset store to
Textures and audio.

D.1 Unity Packages

e Oculus Hands: https://assetstore.unity.com /packages/tools/integration /oculus-integration-
820224 content

e proBuilder: https://unity.com/features/probuilder
e ObiRope: https://assetstore.unity.com/packages/tools/physics/obi-rope-55579

e Skybox Series Free: https://assetstore.unity.com/packages/2d /textures-materials/sky /skybox-
series-free-103633

D.2 Textures

e Soft Blanket PBR Material: https://freepbr.com/materials/soft-blanket-pbr/

e Carpet Twist Natural 001: https://www.poliigon.com/texture/carpet-twist-natural-
001/3936

e Meter Ceiling Plane: Created in Substance Painter by group member in the Bachelors
project in 2020.

e Meter Floor Plane: Created in Substance Painter by group member in the Bachelors
project in 2020.

e Clock face texture: https://www.pngkit.com/png/detail/12-125922 popular-images-
blank-analogue-clock-face.png

e Mattress texture: Created in Substance Painter by group member in the Bachelors
project in 2020.

e Smudges Large 001: https://www.poliigon.com /texture /smudges-large-001/1624
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e Metal Stainless Steel Brushed Elongated 005: https://www.poliigon.com /texture /metal-
stainless-steel-brushed-elongated-005/3189

e White Wall texture: Created in Substance Painter by group member in the Bachelors
project in 2020.

e Wood Quartered Chiffon 001: https://www.poliigon.com /texture/wood-quartered-chiffon-
001/3836

e Soapy Hands|Not used in the project|: https://www.canstockphoto.com/white-foam-
texture-background-soap-75659896.html

D.3 3D Models

e Hospital Bed: Created in Autodesk 3DS Max by group member for the bachelor as-
signmen of MedExVR.

e Monitor With stand: Created in Autodesk 3DS Max by group member for the bachelor
assignmen of MedExVR in 2020.

e Door: Semi reconstructed in Blender3D but was orignally created in Autodesk 3DS
Max for the bachelor assignmen of MedExVR in 2020.

D.4 Audio

e Blood pressure audio: https://freesound.org/people/UncleSigmund /sounds/31184/
e Double beep: https://freesound.org/people/andersmmg/sounds/511492/
e Single been: https://freesound.org/people/KeyKrusher/sounds/154953/
e Audio from the bachelor assignmen of MedExVR in 2020(Unknown origin)
— Water Running

— VentSound

LungSounds
— Heartbeat

— Clock tick

81



Appendix E

Advanced conceptual model of
application
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Appendix F

Functional Requirements

Requirements #: 1 Requirement Types; Functional

Description: Tmplement VR functionality for locomotion in the form of
teleportation and continuous move.

Rationale: Allows the user to maneuver the scene and experience the virtual
world.

Fit Criterion: The user is able to use the controllers to move with the use of
the joysticks, and switch between the two types of movement.

Originator: Developer

Priority: High VO] er e

Requirements #: 2 Requirement Types; Functional

Description: Tmplement simple tutorial section to learn how to use application
through controller.

Rationale: Allows users to become familiar on how to interact with the virtual
environment through the provided controllers and controller
layout.

Fit Criterion: The user should be able to start a tutorial that that teaches the
user on how to interact with objects in the virtual environment.

Originator: Developer

Priority: High VO] er e

84



Requirements #: 3 Requirement Types; Functional

Description: Tmplement a thorough tutorial divided into modules that covers
all aspects a player can interact with the environment.

Rationale: Users should be able to interact with the virtual environment after
completion of the tutorial modules.

Fit Criterion: User is familiar with the controller layvout and different
interaction a user can do with objects in the virtual
environment.

Originator: Iterative Tester

Priority: High VO] cre

Requirements #: 4 Requirement Types; Functional

Description: Implement ability to grab objects in the scene.

Rationale: Allows the user to interact with the environment and perform
tasks.

Fit Criterion: The user is able to grab objects.

Originator: Developer

Priority: High VO] cre
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Requirements #: § Requirement Types; Functional

Description: Tmplement a system that allows the user to receive a final report
on each scenario to an email the user has given.

Rationale: Allows the user to see how well they did on each scenario.

Fit Criterion: The user is able to type in their email and select if they want a
post scenario report given to them in text format on an email.

Originator: Developer

Priority: Low VO] er e

Requirements #: 6 Requirement Types; Functional

Descrfpt.r'on: Create a model of a Thermometer that can be used on a virtual
patient.

Rationale: This allows the user to use the tool and get a temperature that is
measured.

Fit Criterion: A grabbable model is within the scene and can be used on the
virtual patient.

Originator: Client

Priority: High VO] cre
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Requirements #: 7] Requirement Types; Functional

Description: Create a pulse oximeter probe that can be used on a virtual
patient.

Rationale: This allows for the user to use the tool and get the virtuals patients
SPo2 values and pulse.

Fit Criterion: A grabbable object within the virtual environment that can be
used on the virtual patient.

Originator: Client

Priority: High VO] cre

Requirements #: § Requirement Types; Functional

Description: Create model for the blood pressure cuff and measuring device
that can be used on the virtual patient.

Rationale: Allows the user to measure the blood pressure on the virtual
patient.

Fit Criterion: The user is able to place the cuff on the virtual patient and get
the blood pressure value.

Originator: Client

Priority: High VO] cre
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Requirements #: 9 Requirement Types; Functional

Description: Create a model of a stethoscope that can be used on the virtual
patient.

Rationale: Allows the user to listen to the virtual patients lungs and heart.

Fit Criterion: The user is able to grab and place the stethoscope earpiece and
listen to the virtual patient’s internal organs of interest.

Originator: Client

Priority: High VO] cre

Requirements #: 1() Requirement Types; Functional

Description: Create a model of a flashlight pen that can be turned on and off,
and used on a patient.

Rationale: Allow the user to inspect the virtual patients eves and observe
pupil dilation based based on light stimuli from the flashlight pen.

Fit Criterion: The user should be able to grab the flashlight pen and turn
it on and off, and use it to observe the patients pupils to
determine its condition.

Originator: Client

Priority: High VO] cre

38




Requirements #: 11 Requirement Types; Functional

Description: Create a device or method where the user can type or put values
analvzed from the patient into and get results from.

Rationale: Makes the user do the tasks of analyzing the patient and read all
values from the patient.

Fit Criterion: Some device is present in the scenario where the user can type
all values found when using the medical tools on the patient.
This device should also produce the results of the scenario.

Originator: Client

Priority: High VO] cre

Requirements #: 12 Requirement Types; Functional

Description: Develop a modular scenario where all values of the patient’s
vitalia can be changed and that can affect the virtual patient.

Rationale: Allows the scenarios to be modular and can have multiple different
patient scenarios with different illnesses.

Fit Criterion: The program has a scenario editor component that can ba
changes and thereby affect the scenario.

Originator: Client

Priority: High VO] cre
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Requirements #: 13 Requirement Types; Functional

Description: Create a menu where the user can interact with to start different
scenarios, change settings and start tutorials.

Rationale: Allows users to maneuver the application and select what the user
wants to do.

Fit Criterion: The menu is the first thing the user meets and can be
interacted with to start scenarios. When the user is done with a
scenario, the user is brought back to the menu.

Originator: Developer

Priority: Medium VO] ere

Requirements #: 14 Requirement Types; Functional

Description: Implement a system where the user can ask the virtual patient
several questions and get response based on cognitive state.

Rationale: Allows the user to determine the cognitive state of the virtual
patient.

Fit Criterion: The user should be able to ask questions to the virtual patient
and expect a response based on the cognitive state set by the
scenario.

Originator: Developer

Priority: High VO] cre
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Requirements #: 15 Requirement Types; Functional

Description: Tmplement a system to conduct a palpation procedure on the
virtual patient in the abdomen area.

Rationale: Allow the user to conduct the palpation procedure.

Fit Criterion: The user will be able to conduct the palpation procedure in the
abdomen of the patient that will respond accordingly.

Originator: Developer

Priority: High VO] cre

Requirements #: 16 Requirement Types; Functional

Descrfpt.r'on: Implement audio in the scenario. This includes sounds from
equipment and anatomical sound from the virtual patient.

Rationale: Gives the user a more immersive experience and is needed for
evaluating certain illnesses of the virtual patient.

Fit Criterion: The equipment makes appropriate sounds in VR. The patient
makes appropriate sounds when it comes to anatomical sounds
like breathing and heartbeat.

Originator: Client

Priority: High VO] cre
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Requirements #: 17 Requirement Types; Functional

Description: Tmplement a system that allow the user to conduct an
investigation on the capillary fill rate of the virtual patient.

Rationale: Allows the user to determine the capillary fill rate.

Fit Criterion: The user should be able to place a finger on the patio and
observe that capillary fill rate based on the skin colour and
time for it to return to normal.

Originator: Client

Priority: High VO] cre
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Appendix G

Non-Functional Requirements

Requirements #: 18 Requirement Types; Non-Functional

Description: Develop a scene similar to an actual setting where ABCDE is
performed.

Rationale: This allows the user to feel immersed in the environment.

Fit Criterion: The examination room looks similar to the actual setting and
users feel immersed.

Originator: Client

Priority: Medium VO] ere

Requirements #: 19 Requirement Types; Non-Functional

Description: Tmplement several patient skins of different genders and
ethnicities.

Rationale: Allows for more variety for the user when doing scenarios.

Fit Criterion: The user should not be able to get the same patient two times
in a row.

Originator: Developer

Friority: Low VO] er e
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Requirements #: 2() Requirement Types; Non-Functional

Description: Develop and implement realistic looking models for the virtual
patient.

Rationale: Gives the user a more immersed feeling while performing the
procedural training.

Fit Criterion: The model of the virtual patient is looking realistic in
proportions and graphical fidelity.

Originator: Client

Priority: Medium VO] ere

Requirements #: 21 Requirement Types; Non-Functional

Description: Implement a system where the user can exit back to the main
menu at any point.

Rationale: Allows the user to abort any time and return to the main menu.

Fit Criterion: When available, the user should always find an interactive
menu that allows them to return to the main menu.

Originator: Developer

Priority: Medium VO] ere
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Requirements #: 22 Requirement Types; Non-Functional

Description: Tmplement a result screen where the user can see how well they
did, this should be pleasing and easy to understand.

Rationale: Allows the user to see what they did wrong and right and get to
know what they need to work on.

Fit Criterion: A menu or device shows the user the results of the scenario in
an easy to understand way.

Originator: Developer

Priority: Medium VO] ere

Requirements #: 23 Requirement Types; Non-Functional

Description: Implement haptics where appropriate to help the user determine
pulse or if hand are place in the correct area.

Rationale: Allows for haptic feedback to the user.

Fit Criterion: The user should be able to determine pulse through the haptic
feedback and use it a guidance in other areas.

Originator: Developer

Priority: Medium VO] ere
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Electronic Questionnaire
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Velkommen til MedExVRs spgrreskjema fgr intervjuet.
Det er noen fa spgrsmal rettet mot din opplevelse av applikasjonen du nettop testet.

Kjgnn?

(1) O Kvinne
20 O Mann
3) O Annet

@) O @nsker ikke & svare

Alder

(1) O18-19ar
2 O 20-24ar
3) O25-32ar
6) O 32-44 ar
4 O 45-66 ar

(5) Q67 arogeldre

Har du noe tidligere erfaring med bruk av VR(Ekskludert bruken av
MedExVR)?

1 Qla

2 O Nei

Har du noe tidligere erfaring med deltakelse pa fysisk simulering?(Pa UiA
med sim-dokke eller andre former f.eks rollespill)

1 Ola

20 O Nei
Hvor enig er du med fglgende pastander
Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig.

NB! Disse spgrsmalene er rettet mot selve scenarioet, ikke mot gvelsesmodulen du giennomfgrte
forst.




Jeg folte jeg hadde kontroll over mine egne handlinger i scenarioet.

m O1 @2 O2 @3 O3 @ O4 ¢ O5 ¢ O6

Maten kontrolleren var satt opp, foltes naturlig.

m O1 @ O2 @3 O3 @ O4 ) O5 ¢, O6

Jeg husker hvilke handlinger kontrolleren kunne utfgre.

m O1 @ O2 @3 O3 @ O4 9 O5 ¢, O6

Hvor enig er du med fglgende pastander

7n O7

7 O7

7 O7

Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig

Applikasjonen oppmuntrer meg til a prestere bedre.

m O1 @2 O2 @3 O3 @ O4 ¢ O5 ¢ O6

Applikasjonen motiverer meg til a prgve flere ganger og bli bedre.

m O1 @ O2 @3 O3 @ O4 9 O5 ¢, O6

Applikasjonen gir meg klare mal.

m O1 @ O2 @3 O3 @ O4 ) O5 ¢, O6

7n O7

7 O7

7 Q7



Applikasjonen gir meg en fglelse av at jeg ma na et mal.

m O1 @2 O2 @3 O3 @ O4 ¢ O5 @ 06 @ O7

Hvor enig er du med fglgende pastander
Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig.

Applikasjonen setter hgye forventninger til meg pa en positiv mate.

m O1 @ O2 @3 O3 @ O4 ) O5 @, O6 @7 O7

Applikasjonen utfordrer meg.

m O1 @2 Q2 @3 O3 @ O4 ¢ O5 @ O6 @ QO7

Applikasjonen tester mine ferdigheter/kunnskaper.

m O1 @2 02 @3 O3 @ O4 ¢ O5 @ 06 @ O7

Applikasjonen gir meg en fglelse av a delta i en konkurranse.

m O1 @ O2 @3 O3 @ O4 9 O5 @, 06 @7 O7

Applikasjonen inspirerer meg til a konkurrere med mine medstudenter.

m O1 @ Q2 @3 O3 @ O4 5 O5 @, O6 (79 O7



Hvor enig er du med fglgende pastander

Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig

Jeg folte meg veiledet.

m O1 @ O2 @3 O3 @ O4 5 O5 @, O6 (7

Applikasjonen hjelper meg 3 komme i mal.

m O1 @2 O2 @3 O3 @ O4 ¢ O5 @ O6 (7

Applikasjonen gir meg en fglelse av a ha en veileder.

m O1 @ O2 @3 O3 @ O4 ) O5 @, O6 (7

Applikasjonen hjelper meg til 3 bli mer strukturert i fremgangsmetoden.

m O1 @ O2 @3 O3 @ O4 5 O5 @, O6 (7

Applikasjonen gir meg informasjon om hva jeg kan forbedre meg pa.

m O1 @2 O2 @3 O3 @ O4 ¢ O5 @ O6 (7

Applikasjonen gir meg tilbakemelding slik at jeg kan bli bedre.

m O1 @ O2 @3 O3 @ O4 9 O5 @, O6 (7

Hvor enig er du med fglgende pastander

Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig



Jeg fglte meg oppslukt/innlevd i applikasjonen.

m O1 @ O2 @3 O3 @ O4

Jeg glemte vekk tiden.

m O1 @2 Q2 @3 O3 @ O4

Applikasjonen tok hele oppmerksomheten min.

m O1 @ Q2 @3y O3 @ O4

Jeg folte meg avskilt fra den virkelige verden.

m O1 @ O2 @3 O3 @ O4

Det kom naturlig til meg hva jeg skulle gjgre.

mO1 @ O2 @3 O3 @ O4

Applikasjon fgltes ut som et spill.

m O1 @2 Q02 @3 O3 @ O4

Applikasjonen gir meg mulighet til 3 veere spontan.

m O1 @ 02 @3 O3 @ O4

Jeg foler jeg kan veere kreativ i applikasjonen.

m O1 @ O2 @3 O3 @ O4

(5)

(5)

(5)

(5)

(5)

(5)

Qs

Qs

Qs

(6)

(6)

(6)

(6)

(6)

(6)

(6)

(6)

(7)

7

7)

(7)

@)

7)

7)

7

Q7



Det fgles ut som at applikasjonen apner opp for utforskning.

m O1 @ O2 @3 O3 @ O4 9 O5 ¢, O6

Det fales som at jeg finner ut av noe ukjent.

m O1 @ Q2 @3 O3 @ O4 9 O5 ¢, O6

Applikasjonen far meg til fgle at jeg oppdager nye ting.

m O1 @ O2 @3 O3 @ O4 5 O5 @, O6

Hvor enig er du med fglgende pastander

Her skal du svare pa hvor enig du er pa pastander fra 1 til 7, hvor 1 helt uenig og 7 er helt enig

Applikasjonen var frustrerende a bruke.

m O1 @ O2 @3 O3 @ O4 9 O5 ¢, O6

Applikasjonen var vanskelig a bruke.

m O1 @ Q2 @3 O3 @ O4 59 O5 ¢, O6

Det var slitsomt a ta i bruk applikasjonen.

m O1 @ O2 @3 O3 @ O4 5 O5 @, O6

Applikasjonen sa estetisk bra ut.

m O1 @ Q2 @3 O3 @ O4 9 O5 ¢, O6

(7)

7

7)

(7)

7

7)

(7)

Q7

Q7

Q7



Applikasjonen var inviterende.

m O1 @ O2 @3 O3 @ O4 55 O5

Applikasjonen tilfredstilte mine sanser.

m O1 @2 Q2 @3 O3 @ O4 ¢5 O5

Det var verd a sette av tid til @ bruke bruke applikasjonen.

m O1 @ QO2 @) O3 @ O4 5 O5

Applikasjonen far meg til fgle at jeg oppdager nye ting.

m O1 @ O2 @3 O3 @ O4 55 O5

Jeg var interresert i det jeg gjorde i applikasjonen.

m O1 @ Q2 @3 O3 @ O4 55 O5

(6)

(6)

(6)

(6)

(6)

(7)

7

7)

(7)

@)

Spersmal basert pa Gameful Experience Questionnaire(GAMEFULQUEST): an instrument for

measuring the perceived gamefulness of system use.
og UES-SF(User Engagement Scale - Short Form).
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Appendix I

Electronic Questionnaire anonymised
data (Norwegian)

[.1 Demograhpic data (Norwegian)

Respondenter

| |
Kjgnn? &7 7
| |

0% 25% 50% 75% 100%
“IMann @@ Kvinne B Annet @ @nsker ikke & svare

‘\\

43%

18-19 ar [0 20-24 ar W 25-32 ar M 32-44 ar W 45-66 ar W67 ar og eldre
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[.2 Questionaire regarding RQ (Norwegian)

Respondenter

Jeg folte jeg hadde kontroll over mine h 57 “ -
egne handlinger | scenarioet.
14

Maten kentrolleren var satt opp, foltes

naturlig. 25 7
Jeg husker hvilke handlinger =
kontrolleren kunne utfare, 29 43 29 7
Applikasjonen eppmuntrer meg til & s = =
prestere bedre. (T 2 = 7
Applikasjonen motiverer meg til a 2 =1 -
prave flere ganger og bli bedre, ks L
Applikasjonen gir meg klare mal. 14 29 57 7
Applikasjonen gir meg en felelse av at 74 43 43 7

jeg ma na et mal,

Applikasjonen setter hoye

mate,
Applikasjonen utfordrer meg. 14 43 43 7
Applikasjonen tester mine T 43 a3 -

ferdigheter/kunnskaper.

Applikasjonen gir meg en folelse av a

Q
delta i en konkurranse, 2 2

N
0
~

Applikasjonen inspirerer meg til 3 T -
konkurrere med mine medstudenter, 14 14 1 7

Jeg falte meg veiledet. 29 29 43 7

0% 25% 50% 75% 100%
B W2 EB: 4 05 B B7
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Respondenter

Applikasjonen hjelper meg a komme i 14 43 43 7
mal. 3 3
Applikasjonen gir meg en folelse av & = =
ha en veileder. 14 a7 29 Fi
Applikasjenen hjelper meg til a bli mer ;
strukturert i fremgangsmetoden. 23 4 B 7
A hee forbari orn ol - I
hva jeg kan forbedre meg pa. 14 S il 7
Applikasjonen gir meg tilbakemelding | =
slik at jeg kan bli bedre. 1 1288 e 27 7
Jeg felte meg oppslukt/innlevd i ; T =
applikasjonen. 29 22 = 7
Jeg glemte vekk tiden. 14 71 14 7
Applikasjonen tok hele | pupsraas =
oppmerksombeten min, i L il N
Jeg felte meg avskilt fra den virkelige =
verden. 14 1) =L ’
et kom naturlig til meg hva jeg skulle 57 | =g 14 7
gjerea, —_ —
Applikasjon feltes ut som et spill, 14 43 43 7
Applikasjonen gir meg mulighet til 3 I A 43 29 7
vaare spontan, [ERmERIII—— = —
Jeg foler jeg kan vaere kreativ i = ,
applikasjonen. = £ 2 7
0% 25% 50% 75% 100%

B E: Bz 04 W5 B W7

1

o

6



Respondenter

Jeg feler jeg kan vaere kreativ i = :
applikasjonen. 29 4 29 7

Det foles ut som at applikasjonen a3
apner opp for utforskning.

Det foles som atieg finnerut avnee |14 I 1 I 7

ukjent.

Applikasjonen far meg til fele at jeg

oppdager nye ting. 1 s7 U L 7
Applikasjonen var frustrerende a bruke. 14 29 14 43 | 7
Applikasjonen var vanskelig & bruke, 14 43 29 14 7

et kasionon. 29 7
applikasjonen,

Applikasjonen sa estetisk bra ut, 29 29 29 7
Applikasjonen var inviterende. 14 43 43 7
Applikasjonen tilfredstilte mine sanser. 14 14 43 29 7

RO dabahibtieinll 14 8 | 7
bruke applikasjonen.

Applikasjonen far meg til fole at jeg T
oppdager nye ting.

Jeg var interresert | det jeg gjorde i
applikasjonen.

0% 25% 50% 75% 100%
B E: Bz 04 s B W7
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Appendix J

Electronic Questionnaire anonymised
data (English)

J.1 Demograhpic data (English)

Respondents

0% 25% 50% 75% 100%
@ Male @ Female @ Other [ Don't want answer

18-19 years [ 20-24 years WM 25-32 years [l 32-44 years [l 45-66 years W 67 years or older
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J.2 Questionaire regarding RQ (English)

| felt I had control over my own actions
in the scenario.

The way the controller was set up felt
natural.

| remember what actions the
controllers performed.

The application encourages me to
perform better.

The application motivates me to try
several times and get better.

The application gives me clear goals.

The application gives me a feeling that
| have to reach a goal.

The application sets high expectations
for me in a positive way.

The application challenges me.

The application tests my skills /
knowledge.

The application gives me a feeling of
participating in a compatition.

The application inspires me to
compete with my fellow students.

| felt guided.

e

14
14
29
14 14
" |
0% 25%
B B: B3

-t
=
(2]
o

43

43

43
43
29
29
50%
4 W5 @ @7
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o

43

75%

]
¥

=

rs
l

(4]

100%

Respondents

7



The application helps me to reach my
goal.

The application gives me a feeling of
having a tuter.

The application helps me to become
more structured in the procedure.

The application gives me information
about what | can improve on,

The application gives me feedback so
I can get better.

| felt engrossed / embodied in the
application.

I lost track of time.

The application caught my full
attention.

I lost track of the world around me

It came naturally to me what to do.

Application felt like a game.

The application allows me to be
spontaneous.

14

3

14

— —
= =
[ |
=]
—

-
=3

57

—

14

I
(]
w

|
ey

=i
r=
r=
=

[
L=

14 29
57 I
14 43
29 43
0% 25% 50%
B EB:203 40508687
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75%
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29
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14

100%

Respondents

7



| feel | can be creative in the
application.

It feels like the application opens up
for exploration.

It feels like I'm finding out something
unknown.

The application makes me feel like I've
discovering new things.

The application was frustrating to use.

The application was difficult to use.

It was tiring to use the application.

The application looked aesthetically
pleasing.

The application was inviting.

The application satisfied my senses.

It was worth taking the time to spend
using the application.

The application makes me feel like |
am discovering new things.

| was interested in what | was doing in
the application.
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Appendix K

Supplementary Electronic Questionnaire

K.1 Questionaire answers (Norwegian)

Respondenter

Felte du at du har mottok tilstrekkelig
mengde med simuleringstrening 27
(rollespill, dukker osv.) f...

@nsker du mer simuleringstrening

(rollespill, dukker, etc.) i studiet ditt? 27
0% 25% 50% 75% 100%
B.Ja @ Nei
K.2 Questionaire answers (English)
Respondents

Did you feel that you received a
sufficient amount of simulation 27
training (role-plays, puppets, etc...

Do you want more simulation training

(Roleplay, Dolls, Etc.) in your study? 27

0% 25% 50% 75% 100%
B Yes @No
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Time to Complete Scenario
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Time to Complete Circulation category
B Iteration ver. Final ver, == == zyg, time(lteration) avg. time(Final)

5

Time to Complete (Minutes)
[ [un 8] w s
I
1
I

Participant

Time to Complete Disability category

B Iteration ver. Final ver, == == zyg, time(lteration) avg. time(Final)
=]
W
2 4
3
=
=
o 3
3
2K}
=
E 2
A I T I —r R ———
o
2
o 1
=
8]
1 2 3 4 5 5] 7
Participant

Time to Complete Exposure category

B Iteration ver. Final ver, == == zyg, time(lteration) avg. time(Final)
4
W
3
2
=
Jak}
@ 2
2 2TE-----Fr -1 --
E
]
0
8 1
[ak]
E
'_
0]
1 2 3 4 5 [&] 7
Participant

115



Average Time to Complete ABCDE-Categories
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Time to Complete Temperature measurement

B Iteration ver. Final ver, == == zyg, time(lteration) avg. time(Final)
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Samtykkeskjema

Prosjektnavn: MedExVR - Masteroppgave

Samtykke
Ved a signere dette dokumentet vil vedkommende som herved refereres til som deltakeren, anerkjenne
at de forstar innholdet i dette dokumentet. De samtykker herved til & delta pa frivillig méte i
masterprosjektet: «MedExVR» med tilknytning til Universitetet i Agder. Deltakeren forstar at de nér
som helst under deltakelsen kan ta opp bekymringer eller omrader med ubehag med medlem(er) av
forskerteamet.
Deltakeren forstar ogsa at de nir som helst har rett til & trekke seg fra denne deltakelsen, og dataene
som samles inn om dem vil bli permanent slettet. Destruksjon av data vil starte nar et medlem av
forskerteamet har fatt skriftlig melding og bekreftet ensket om 4 trekke seg.

Vilkér:
Deltakeren samtykker til folgende vilkar ved & signerer dette dokumentet:

- Deltakeren vil tillate seg & bli observert under kontrollerte omgivelser.

- Deltakeren tillater at det vil bli tatt opptak av skjermen deres pa en enhet anskaffet av
forskerteamet.

- Dataene som samles inn under gkten kan publiseres, men deltakernes identitet vil bli
anonymisert.

- Forskergruppen har tillatelse til & lagre og oppbevare ra testdata til senest 31. desember 2022
for de blir destruert. Deltakeren er klar over at ingen radata vil bli lagret i en skytjeneste med
unntak av FileSender av Uninett. Alle rddata kan lagres pa et fysisk medium om nedvendig,
med passordlas i et komprimert krypterings format (.Zip , .Rar eller .7zip) med laveste
krypteringsniva satt til AES-256.

- Ingen radata vil bli delt utenfor forskningsgruppen av noe slag.

Ytterligere samtykke:
|:| Jeg gir samtykke til & delta i fokusgruppe intervjuer og enkelt intervjuer.

Jeg er klar over og tillater at utdrag fra intervjuet kan inkluderes i publikasjoner som kommer fra
denne forskningen. Sitater vil bli holdt anonyme.

Jeg gir tillatelse til at intervjuet tas opp og/eller fotograferes ved hjelp av opptaksutstyr.

OO O

Jeg gir tillatelse til at intervjuet tas opp med lydopptaksutstyr.

Deltakernes Signatur Dato og Sted

Kontaktinformasjon:
Tor Halvard S. Svendsen: thsvenl5@uia.no
Sindre Bakken: sindb17@uia.no
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Andre opplysninger

Formal

Formélet med prosjektet er & utvikle et digitalt simuleringsprogram i VR for sykepleierutdanningen
med fokus pd ABCDE-undersekelsen, ogsé kjent som SKUV. Forskningen vil primert se pé hvordan
VR kan hjelpe i opplering og gving hos studenter.

Hvem er ansvarlig for forskningsprosjektet?
Universitetet 1 Agder(UiA) er ansvarlig for prosjektet. Forskningsprosjektet gér inn under Fakultet for
teknologi og realfag i samarbeid med Fakultet for helse- og idrettsvitenskap.

Prosjektleder er Forstelektor Jorn Hustad fra Fakultet for helse- og idrettsvitenskap.

Hvorfor far du spersmail om a delta?
Du har fatt spersmal om & delta fordi du er student ved Universitetet i Agder og tar forelopig Bachelor
i Sykepleier og derfor er egnet til & teste applikasjonen, MedExVR, som utvikles.

Hva innebzerer det for deg a delta?

Metodene som brukes for & samle inn informasjon vil veere 1 form av intervju og observasjon.
Deltakelsen vil ta ca. 45 minutter. Det vil bli foretatt et pre-intervju, hvor generell informasjon om deg
vil bli hentet inn, dermed vil du foreta testingen (denne testingen kan bli tatt opp via video og/eller
skjerm opptaksutstyr). Etter du har fullfert gjennomgangen av applikasjonen vil det bli stilt noen
post-test spersmal. Disse vil bli tatt opp i form av video og lyd.

Det er frivillig 4 delta

Det er frivillig & delta i prosjektet. Hvis du velger & delta, kan du nér som helst trekke samtykket
tilbake uten & oppgi noen grunn. Alle dine personopplysninger vil da bli slettet. Det vil ikke ha noen
negative konsekvenser for deg hvis du ikke vil delta eller senere velger & trekke deg. Det vil ikke
pavirke din status som student ved Universitetet i Agder og vil heller ikke ha noen pavirkning i
forhold til ditt forhold til skolen eller leerere.

Ditt personvern — hvordan vi oppbevarer og bruker dine opplysninger

Vi vil bare bruke opplysningene om deg til formélene vi har fortalt om i dette skrivet. Vi behandler
opplysningene konfidensielt og i samsvar med personvernregelverket og etiske retningslinjer.
Opplysningene vil bli behandlet pa maskinvare tilherende behandlingsansvarlig institusjon og det er
kun prosjektansvarlig, studentene Sindre Bakken og Tor Halvard S. Svendsen, og interne
medarbeidere som vil behandle og ha tilgang til opplysningene. Alle opplysningene vil bli
anonymisert fortlopende og dataene vil bli lagret pé interne lagringsenheter hvor dataen ogsé vil bli
kryptert med passord i et krypteringsniva intet lavere enn AES-256. Om noen form for data skal
sendes vil Uninetts FileSender bli brukt hvor dataen vil bli kryptert med passord og sendt til
FileSender, brukeren vil matte ha en Feide konto, og ha tilgang til egen unik nettadresse, samt eget
passord for & dpne filene. Dersom det er nedvendig & ta i bruk Filesender for flytting av data, sa vil
data og unik nettadresse bli destruert 24 timer etter opprettelse. Dette er for & forebygge at den unike
nettadressen kommer pé avveie.

Hva skjer med opplysningene dine nér vi avslutter forskningsprosjektet?

Opplysningene anonymiseres fortlapende og nar prosjektet avsluttes vil all rddata bli slettet. Etter
planene skal prosjektet avsluttes 31.12.2022.

2/4



Hyva gir oss rett til 2 behandle personopplysninger om deg?

Vi behandler opplysninger om deg basert pa ditt samtykke.

P& oppdrag fra Universitetet i Agder har NSD — Norsk senter for forskningsdata AS vurdert at
behandlingen av personopplysninger i dette prosjektet er i samsvar med personvernregelverket.

Dine rettigheter

Sa lenge du kan identifiseres i datamaterialet, har du rett til:

innsyn i hvilke opplysninger vi behandler om deg, og & fa utlevert en kopi av opplysningene
a fa rettet opplysninger om deg som er feil eller misvisende

a fa slettet personopplysninger om deg

a sende klage til Datatilsynet om behandlingen av dine personopplysninger

Hyvis du har spersmal til studien, eller ensker 4 vite mer om eller benytte deg av dine rettigheter,
ta kontakt med:

Universitetet i Agder ved en av felgende:

Prosjektansvarlig: Forstelektor Jorn Hustad:
Telefonnummer: 381 41 873
E-postadresse: jorn.hustad@uia.no

Veileder 1: Forstelektor Morgan Konnestad:
Telefonnummer: 372 33 289
E-postadresse: morgan.konnestad@uia.no

Veileder 2: Forsteamanuensis Ghislain Maurice Norbert Isabwe:
Telefonnummer: 372 33 782
E-postadresse: maurice.isabwe@uia.no

Masterstudent 1: Sindre Bakken
Telefonnummer: 47909274
E-postadresse: sindbl7@uia.no

Masterstudent 2: Tor Halvard Skarberg Svendsen
Telefonnummer: 924 67 701
E-postadresse: thsvenl5@uia.no

Vart personvernombud: Ina Danielsen
Telefonnummer: 452 54 401

E-postadresse: personvernombud@uia.no
Adresse: Universitetet i Agder Postboks 422 4604 Kristiansand

Hyvis du har spersmal knyttet til NSD sin vurdering av prosjektet, kan du ta kontakt med:
NSD — Norsk senter for forskningsdata AS pa epost (personverntjenester@nsd.no) eller pa telefon: 53
2115 00.

Med vennlig hilsen
Jorn Hustad Sindre Bakken Tor Halvard Skarberg Svendsen
Prosjektansvarlig Forsker Forsker

3/4



Jeg har mottatt og forstatt informasjon om prosjektet MedExVR, og har fatt anledning til &
stille sporsmal.

Signert av prosjektdeltaker, dato
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al

U - _Universitetet
] i Agder

A

Respondent nummer:
Intervjuguide MedExVR. Intervju av sykepleierstudenter ved UiA.

Navn og kontaktinformasjon innhentes (informert samtykke og signert samtykkeskjema) fra
alle i intervjuet og kodes med respondent 1 og oppover. Opp til 2 kandidater kan mgte
samtidig med forbehold at disse har selv godkjent dette. Individuell testing skjer i hvert sitt

VR headsett.

Nar test starter:
Kandidaten blir fortalt veldig kort hva de skal gjgre og blir innfgrt i bruken av VR utstyret.
“Brukertest oppgaver” blir presentert av administratoren.
Administrator starter stoppeklokke, skjermopptak og lydopptak (dersom gitt samtykke).
Brukertest oppgaver:
- Trykk pa opplaering i menyen.
- Fullfgr opplaeringsmodulene til du blir fraktet tilbake til menyen.
- Trykk pa “velg scenario” og deretter velg “scenario 3”.
- Fullfgr scenarioet til beste evne.
- Avslutt scenario og se pa resultatet.

- Avslutt programmet.
Ndr testen er ferdig, blir kandidaten(e) fart videre til et individuelt intervju hver for seg.

Leses hgyt av intervjuer:

Hensikten med dette intervjuet er at du forteller oss mest mulig om hvordan du opplevde d
bruke Virtual Reality for simuleringstrening.

Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt program i Igpet av
din utdanning. Vi vil fortsette med noen spgrsmdl rettet mot din innlevelse i den virtuelle
verdenen. Intervjuet avlsuttes med spgrsmdl du falte noe behagelig (gay, spennende,
motiverende) og ubehag under testingen i form av Svimmelhet, kvalme, ol. og eventuelt nar
du falte det. Det er ogsa dpent for at du kan si et par setninger om programmet som ikke er

dekket av sp@rsmdlene far intervjuet avsluttes.



al

U - _Universitetet
] i Agder

)

Etter opplest informasjon:
Gi kandidaten et elektronisk sparreskiema med sp@rsmal som besvares i et Likert-7 format.
Dette svares digitalt via Universitetets SurveyXact Igsning. Sp@rsmdal ligger under elektronisk

spgrreskjema.

Etter besvart elektronisk spgrreskjema:

Informer kandidaten at vi na starter med spgrsmdl delen av intervjuet.

Spgrsmal:

Opplevelse av 3 bruke MedExVR for simuleringstrening: (mer rettet mot innlevelse RQ1)

1. Hvordan opplevde du realismen til den digitale pasienten?
2. Hvordan opplevde du @ kommunisere med den digitale pasienten?
3. Hvordan opplevde du a behandle den digitale pasienten?
4. Hvordan opplevde du a navigere og fylle ut ut ABCDE skjemaet?
5. Hvordan var ABCDE skjemaets utseende i forhold til det virkelige skjemaet dere
bruker?
6. Hvordan var opplevelsen av a trykke pa ABCDE skjemaet?
7. Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det?
Utdyp?
8. Hvordan var utformingen av kontrolleren?
9. Hvordan opplevde du a gripe objekter i MedExVR?
10. Hvordan opplevde du a fgle med hendene dine i MedExVR?
11. Hvordan opplevde du a hgre pa diverse lyder i MedExVR?
12. Pa en skala fra 1 til 5, hvor 5 er superlett og 1 er veldig vanskelig, hvor vanskelig var
det a forsta hvordan du skulle bruke utstyrene:
- Termometer
- Stetoskop
- Lommelykt pennen
Annet:

Er det andre ting som du fglte kunne vaere nyttig a fortelle oss angaende produktet?



i Agder

E - Universitetet
cil Ui

Bruken av MedExVR i utdanning (Motivasjon og engasjement RQ2)

13. Hvordan opplevde du @ motta tilbakemelding fra MedExVR etter fullfgrt scenario?
14. Fikk du lyst til 3 pr@ve igjen for a8 oppna bedre poengscore?
15. Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt & kunne
bruke det i Igpet av utdanningen din? Hvorfor?
16. Utdyp deg, hvordan kunne et slikt program pavirket din prestasjon i utdanningen din?
17. Hva tenker du om a bruke et slikt program i din utdanning for mengdetrening?
18. Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR sammenlignet
med simuleringen gitt pa Universitetet i Agder nar det kommer til a:
- Tatemperatur pa pasient
- Lytte pa hjerte og lunger
- Kommunisere med pasienten
Annet

19. Er det noe du gnsker 3 tilfgye som vi ikke har veert innom?

Avsluttende ord som leses hgyt av administrator:

Da er du ferdig, tusen takk for at du ville delta. Har du noen spgrsmdl kan disse rettes til en av
kontaktpersonene som stdr pad samtykkeskjemaet du fylte ut f@r vi startet. Vil bare igjen si at
all publisert informasjon vil bli anonymisert og at du ndr som helst kan kontakte oss

angdende sletting av innsamlet data.
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Note: All interviews were conducted in Norwegian and transcribed in Norwegian.

MedExVR semi-structured interview — 2G
Participant number: 2G

Date: 08.03.2022 Length: 00:15:30

Instrukte@r: Hensikten med dette intervjuet er at du forteller oss mest mulig om hvordan du
opplevde a bruke Virtual Reality for simuleringstrening.

Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt program i Igpet av din
utdanning. Vi vil fortsette med noen spgrsmal rettet mot din innlevelse i den virtuelle verdenen.
Intervjuet avsluttes med sp@grsmal du fglte noe behagelig (gay, spennende, motiverende) og ubehag
under testingen i form av Svimmelhet, kvalme, ol. og eventuelt nar du fglte det. Det er ogsa apent
for at du kan si et par setninger om programmet som ikke er dekket av spgrsmalene fgr intervjuet
avsluttes.

Noen spgrsmal sa langt?

2G: Nei.

Instruktg@r: ehhhh, ja. Du har fatt et elektronisk sp@rreskjema som er ferdig besvart?

2G: Ja.

Instruktgr: Da starter vi bare pa de ordinaere spgrsmalene. Fgrst handler om opplevelsen av a bruke
MedExVR for simuleringstrening. Sa da spgr vi fgrst om: Hvordan opplevde du realismen til den
digitale pasienten?

2G: Den er digital, det er en digital pasient som ligger der [ler litt] sa det er [pause 2 sekunder] en litt
blanding.

Instruktgr: Litt blanding?
2G: Ja siden han snakka tilbake nar jeg stilte han spgrsmal.
[Pause 4 sekunder]

Instruktgr: ehhhh, ja. Da kan vi ga over til neste spgrsmal som er: Hvordan opplevde du a
kommunisere med den digitale pasienten?

2G: Det gikk greit, man fikk noen spgrsmal man kunne trykke pa, sa fikk man svar.
Instruktgr: Noe du savner?

2G: [pause 4 sekunder] Ikke noe som jeg kommer pa na. [pause 5 sekunder] kanskje at han svarer at
han sliter med a puste, eller fgler seg uvel.

Instruktgr: S mer spesifikke svar?
2G: Ja.

Instruktgr: S3 du mener med det at pasienten er mindre «innover lent» og er tydelig pa hva
problemet er?

2G: Ja.



Note: All interviews were conducted in Norwegian and transcribed in Norwegian.

Instruktgr: Hvordan opplevde du a behandle pasienten da?

2G: Det tenker jeg gikk greit, hvertfall nar man fikk tak i tingene [latter]
Instruktgr: Hvordan var det & navigere og utfylle ABCDE skjemaet?

2G: Gikk veldig greit

Instruktgr: Mye bedre enn sist gang?

2G: Ja [latter]

Instruktgr: Hvordan var ABCDE skjemaets utseende i forhold til det virkelige skjemaet dere bruker?
Vist du har veert borti det pa...

2G: Det NEWS skjemaet?
Instrukter: Ja, NEWS eller...

2G: Det er ofte NEWS man bruker [avbryter seg selv]. Det er gangske forskjell egentlig, fordi nar man
har NEWS’en, sa er det bare en tabell som man fyller inn, og finner ut av ting i etterkant. Men det
gikk ganske greit.

Instruktgr: Men du bruker ikke ABCDE pa din praksisplass, eller noe lignende?
2G: Nei, det er bare NEWS vi bruker.

Instruktgr: Ok.

2G: jeg har ikke sett noe annet hvert fall.

Instruktgr: Ehhhh, ja. Du har sikkert allerede svar pa dette, men h vordan var opplevelsen av a
trykke pa ABCDE skjemaet?

2G: Nei, det var jo greit. Det var mye letter a trykke pa det en skulle trykke pa.

Instruktgr: Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det?
2G: Ja.

Instruktegr: Utdyp?

2G: Den reagerte pa nar jeg trykka pa de knappene. Veldig greit med de spgrsmalstegnene bak, som
fortalte hva jeg egentlig skulle gjgre der og hva man skulle se etter

Instrukter: Folte du de forklarte deg godt nok?

2G: Det var litt vanskelig med den palperingen, siden det er noe jeg ikke har veaert borti. [Pause 2
sekunder] Og hva man skulle kjenne etter.

Instruktgr: Som du sikker la merke til, sa hadde noen av dem bilder pa seg. Det er planen a ha bilder
pa alle, men fgler du at det hjelper vist det viser hvordan man gjgr det?

2G: Jeg sa ingen bilder, jeg sa bare teksten.
Instruktgr: Ok. Da gar vi bare videre. Hvordan var utformingen av kontrolleren?

2G: Det fglte naturlig ut, sdnn med... ja.



Note: All interviews were conducted in Norwegian and transcribed in Norwegian.

Instrukt@r: mer naturlig?

2G: Ja.

[Lenger pause]

Instruktgr: Hvordan opplevde du a gripe objekter i MedExVR?

2G: Det ble noen ganger lit vanskelig, fglte jeg. Nar jeg slapp ting, sa suste det bare avgarde. Det
samme med stetoskopet, det jeg matte ta begge deler. Siden nar man bruker et ekte stetoskop, sa
tar man bare tak i en del, sa kommer heile. Sa den sleit jeg litt med.

Instruktgr: Vi jobber pa saken.
2G: Ellers gikk det greit.

Instruktgr: Hvordan opplevde du 3 fgle med hendene dine i MedExVR? Altsa typisk at du fglte pa
ting og kjente at det vibrerte. Og fikk respons pa den maten. Hvordan opplevde du det?

2G: Det var greit, med det var det a vite hva vibreringen betyr.
Instruktgr: Kan du utdype den litt mer? Sann med a vite hva vibreringen betyr.

2G: Jaaaa, ehhh. [Lengere pause]. Nar jeg kjente pa pasienten med handa, sa vibrerte det jo bare. Sa
vet jeg ikke helt hva det liksom skal bety. Da kjente med handa pa magen, sa vibrerte det jo bare.

Instruktgr: Det er konstant vibrering og hvis du hadde kjent enda lengere ned, sa ville du ha kjent en
ekstra vibrasjon. Og da vil pasienten svare med en smerte respons. Dette er kanskje ikke tydelig nok.

2G: [nikker]
Instruktgr: Hvordan opplevde du 3 hgre pa diverse lyder i MedExVR?
2G: Det fpltes ganske greit.

Instruktgr: Pa en skala fra 1 til 5, hvor 5 er superlett og 1 er veldig vanskelig, hvor vanskelig var det a
forsta hvordan du skulle bruke utstyret? Da tar vi for oss 3 eksempler. Vist vi starter med
termometer. Det har du brukt tidligere, men var det vanskelig a forsta hvordan du skulle bruke det?

2G: Nei

Instrukter: Steoskop?

2G: [latter] det var litt vanskeligere siden det var 2 deler og man ma ha tak i begge delene.
Instrukter: Fglte du det var vanskelig a forsta hvordan man skulle bruke det?

2G: Ja, siden jeg viste ikke at jeg matte ta det opp mot hode.

Instruktgr: Selv om det ble dekket i opplaeringen?

2G: Ja, det var mer at jeg fglte ikke at jeg fikk det helt til. Den gikk bare sa fort videre. Det samme
med de kubene hvor den bare hoppet videre.

Instruktgr: Ja, men fra 1 til 5. Hvor 1 er veldig 5 er superlett.
2G: 3,5

Instruktgr: P3a stetoskop?



Note: All interviews were conducted in Norwegian and transcribed in Norwegian.

2G: Ja.

Instruktgr: Og termometer?

2G:5

Instruktgr: Og lommelykt pennen?

2G: Nar man vet at man skal trykke pa knappen bak, sa var det veldig lett & bruke den.
Instruktgr: Men du fikk ikke noe opplaring i den?

2G: Nei.

Instruktgr: Sa da vil du si fra 1 til 5?

2G: [Lengere pause] Er litt usikker pa hva jeg skal si der.

Instruktgr: Det er bare a vaere helt aerlig, alle svar hjelper oss.

2G: [Lengere pause] Vist man tar i betrakting at jeg ikke viste at man skulle trykke bak, sa 2. Men nar
jeg viste det, sa var det veldig lett igjen.

Instruktgr: Da er litt om.... Det er litt om fremtids tenkning. Altsa en litt dypere refleksjon om hva du
kan fa ut i fra det. O g det er litt om hvordan du kan fa bruk for et slikt produkt i utdanningen din.
Sa... Hvordan opplevde du @ motta tilbakemelding fra MedExVR etter fullfgrt scenario?

2G: Jeg syntes det var greit at den viste hva jeg hadde gjort feil. Sa jeg syntes det var veldig greit for
a forbedre seg pa det.

Instruktgr: Fikk du lyst til & prgve igjen for a oppna bedre poengscore?

2G: Ja.

Instruktgr: Hvorfor? Er det rein stahet eller din indre perfeksjonist.

2G: Det er litt perfeksjonisme inn i det hele, gitt at jeg er [Nasjonalitet] sa det er .... [latter].

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt & kunne bruke
det i Ippet av utdanningen din?

2G: Ja.

Instruktgr: Hvorfor?

2G: Det er fordi jeg synes det er veldig greit a gve pa den maten.
Instruktgr: Hva mener du med «Den maten»?

2G: Det er med at jeg ikke har en ekte pasient foran meg. Og gir meg mulighet til gve litt pa siden.
For jeg blir sluppet Igs pa ekte pasienter og kanskje gjgr noen feil der. Noe som er...

Instrukter: Litt skummelt?
2G: Ja, det a veere litt uheldig.

Instruktgr: Jeg ser den [Lengere pause] vist kunne h utdypt deg pa dette. Hvordan kunne et slikt
program pavirket din prestasjon i utdanningen din?
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2G: Den kunne blitt bedre, siden jeg kunne gvd mye mer. Siden det er veldig vanskelig 3 sitte
hjemme og @ver pa de tingene.

Instruktgr: Tenker du sann mengde trening?
2G: Mengdetrening ja.

Instruktgr: Hva tenker du om a bruke et slikt program i din utdanning for mengdetrening? Du svarte
vell allerede pa dette [hopper over til neste spgrsmal] Hvordan opplevde du a gjennomfgre ABCDE
prosedyren i MedExVR sammenlignet med simuleringen gitt pa Universitetet i Agder nar det
kommer til a:

Ta temperatur pa pasient?

2G: [ikke plukket opp av mikrofon]

Instruktgr: Likt [bekreftende]. Lytte pa hjerte og lunger?

2G: [lkke plukket opp av mikrofon].... Ta stetoskop pa bryste slik at man hgrer.
Instruktgr: Kommunisere med pasienten?

2G: Det var litt annerledes siden der var det trykke skjema. Vanlig sa spgr man jo pasientent
[verbalt], men det er kanskje litt vanskelig

Instruktgr: Vist vi bygger litt pa her. Har du utfgrt sann abcde prosedyre pa UiA i simulering med
dokke eller rollespill?

2G: Ja, med dokke.... Egentlig begge deler. Det var en del av gvingen til eksamen.

Instruktgr: Er det noe du gnsker a tilfgye som vi ikke har vaert innom?

2G: Tenker det var greit, nar man fgrst kom inn i det. Nar man skjgnte det med de 2 knappene
foran. Men det er en lzeringssak.

Instruktgr: Kjansje avlutte med et lite ekstra sprgrsmal. Ble du kvalm eller darlig pa noe punkt?

2G: Jeg fikk en litt rar fglelse nar jeg skulle hoppe til de forskjellige platformene, men det var det
eneste.

Instruktgr: Vi tar et til spgrsmal. Nevn noen positive fglelse du hadde nar du prgvde. Som vi nevnte i
starten med for eksempel: ggy, spennende, motiverende eller lignende.

2G: Jeg syntes det var ggy og spennende og motivere i at man kan gve mer nar man ikke far det helt
til.

Instruktgr: Ogsa nevnte du det at du fikk en litt «funny» fglelse nar skulle gve pa teleporteringen.
2G: Ja

Instruktgr: Da skal vi bare lese et par avsluttende punkt. Da er du ferdig, tusen takk for at du ville
delta. Har du noen spgrsmal kan disse rettes til en av kontaktpersonene som star pa
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samtykkeskjemaet du fylte ut f@r vi startet. Vil bare igjen si at all publisert informasjon vil bli
anonymisert og at du nar som helst kan kontakte oss angaende sletting av innsamlet data.

[Intervju avsluttet]
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MedExVR semi-structured interview — 20G
Participant number: 20G

Date: 20.04.2022 Length: 00:39:14

Instrukte@r: Hensikten med dette intervjuet er at du forteller oss mest mulig om hvordan du
opplevde a bruke Virtual Reality for simuleringstrening. Vi gnsker deretter at du forteller litt om dine
meninger om bruk av et slikt program i Igpet av din utdanning. Vi vil fortsette med noen spgrsmal
rettet mot din innlevelse i den virtuelle verdenen. Intervjuet avsluttes med spgrsmal du fglte noe
behagelig (gay, spennende, motiverende) og ubehag under testingen i form av Svimmelhet, kvalme,
ol. og eventuelt nar du fglte det. Det er ogsa apent for at du kan si et par setninger om programmet
som ikke er dekket av spgrsmalene fgr intervjuet avsluttes. Da kommer vi til & starte med noen
spgrsmal rettet mot opplevelsen. S3 da er det fgrste spgrsmalet: Sa da sp@r vi fgrst om: Hvordan
opplevde du realismen til den digitale pasienten?

20G: ehh egentlig overraskende bra. Ehhhh... bare stopp meg vist jeg, ja. Det er litt den der
helhetsfglelsen som jeg synes er litt ggy nar man far vibrasjonen i hendene og man har utstyr man er
kjent med og du kan fordype deg og trenger ikke a tenke pa... hva jeg kan og ikke kan. Hva er det
som funker og ikke funker, sa far jeg litt mer den der innlevelsesfglelsen.

Instruktgr: Hvordan opplevde du a8 kommunisere med den digitale pasienten?

20G: ehhhh... jeg syntes det egentlig var ganske lett. Men det er pa en mate, det var veldig
strgmlinjeformet. Det var veldig direkte pa den kunne gjgre, men det var ikke noe form for
oppfelgingssparsmal eller noe som det der. Det er noe som jeg ville normalt sett vill ha gjort. Nar det
er sagt, sa er det jo greit a gjgre det systematisk... og kartlegge, men i forhold til den smerten i
abdomen at den kan ehhh[kort pause], ja stille noen oppfglgingsspgrsmal da. Sann for eksempel at
det nar man vet at de har det vondt at man far oppfglgingsspgrsmal som er normal i en ekte setting.

Instruktgr: Hva tenker du da er vanlige oppfglgingsspgrsmal?

20G: En ting er & kjenne om det er trykksgm eller slippgm, men der kunne det veert vanlig a spgrre
hvor det gjgr vondest for eksempel. Gjgr det mest vondt ndr man ligger i ro eller puster. Altsa litt
mer om den smerten. Det var ikke fgr litt ute i det at jeg skjgnte at han hadde kommet ut av kirurgi.
Sa det var det jeg leste det og skjgnte litt mer av casen da.

Instruktgr: Var det noe du fglte du manglet av oppfalgingsspgrsmal?
20G: [Kort pause] Det var mest det med smerteskala fra 0 til 10. Som er en veldig vanlig skala a ha.
Instruktgr: [Finner frem NRS/VAS lapp og viser til 20G] Tenker du litt som denne?

20G: Ja. Litt som den der. Ogsa hva mer ehhhh...[lengere pause] Ja, ogsa litt mer om i forhold til
bevissthet. Sa var det eneste a catche jeg hadde pa den var at han ikke husket fgdselsdatoen sin. Og
jeg har veert borti mange som ikke husker fgdselsdatoen sin. Og det er det som er med den
underspkelsen ogsa. At dermsom man far en fornemmelse pa at noe er galt, sa kan man pa en mate
fordype seg i det. P4 en mate: vet du hvor du er? Hvilken dag er det? Hvor er du? Og sanne ting kan
avdekke den... ehhhh... ja, at det er noe pa gang.

Instruktgr: Hvordan opplevde du a behandle pasienten da?
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20G: ehhhmmmm... [Kort pause] egentlig [kort pause] det var egenltlig ikke enkelt, men det var litt
sann naturlig. Sann jeg ville.... Jeg har egentlig ikke gjort en sann SKUV undersgkelse i virkeligheten.
Ehhh... men jeg fikk pd en mate den veiledningen jeg trengte av datamaskinen som gjorde det
gangske forstaelig a gjennfgre den, selv om jeg ikke har fatt en sann teoretisk giennomgang av det.
Det ville uansett ha hjulpet.

Instruktgr: S3 det du sier er at du ikke har utfgrt en SKUV/ABCDE/primaerundersgkelsen, men har du
hatt en teoretisk giennomgang av det?

20G: Nei. Vi har egentlig ikke gatt igiennom SKUV pa studiet. SKUV er jo kiempenytt og det er ikke
alle som har tatt det i bruk. Vi har ikke hatt giennomgang. Na er det ny rammeplan for de som er et
ar under oss, men jeg tviler pa at det er der ogsa. Sann SKUV er noe jeg har lest meg opp pa utenfor
studiet.

Instruktgr: Ja, det er greit a vite[kort pause] da tror jeg at vi hopper videre. Hvordan var det &
navigere og utfylle ABCDE skjemaet? Pa den skjermen?

20G: Det var egentlig ganske greit. Ehhhh. Det som var litt en ting var at den virket litt sensitiv nar
man trykket og sant. Den gjorde av til den klassiske at den trykker en gang pa vei inn og en gang pa
vei ut. Men veldig lett a lese og forstaelig med de spgrsmals ikonene som viste hvordan ting funket i
applikasjonen. Og det var veldig greit a fylle inn.

Instruktgr: Sa det var greit 4 ha de ikonene som viste deg hvordan man gjorde ting?

20G: Ja, det var det. Er det er til dels vist man ikke er helt sikker pa hvordan ting funker i
applikasjonen egentlig da.

Instruktgr: Trykka du pa den bevist eller....?
20G: Det var bevist.
Instruktgr: Hvordan var ABCDE skjemaets utseende i forhold til det virkelige skjemaet dere bruker?

20G: ehhhh ja... det er jo ikke helt det samme. Det er jo hovedsakelig i et sykehus sammeheng sa er
det jo Metavision som har et relativt greit brukersnitt, men jeg tror det hadde veert litt vanskelig a se
i VR briller for eksempel.

Instruktgr: hvordan var opplevelsen av 3 trykke pa ABCDE skjemaet?

20G: Det eneste som var et problem var vell dobbeltrykkingen, men ogsa litt bergringsavstanden til
skjermen med at man ikke far noe haptic med mindre man trykker pa et av feltene. Sa det blir litt
prgving og feiling da.

Instruktgr: Siden du er litt kjent med VR, har du spilt Half-Life: Alyx?

20G: Det faktisk en av spillene jeg ikke har spilt

Instruktgr: Jeg spgr fordi der er det slik at man ikke kan trykke hendende gjennom boret for
eksempel.

20G: jeg har spilt sanne spill tidligere og jeg synes det er veldig greit, men jeg har opplevd et par
gang er hendende setter seg fast inne i ting. Men en annen ting med hender. Jeg har spilt Walking
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Dead og der har man hele hender med armer pa en mate. Og det liker jeg veldig godt. Jeg fgler det
legger til litt pa fglelsen... istedenfor & bare ha de hendene.

Instrukter: Fglte du en liten barriere der?

20G: Ja det blir vel det i forhold til dybdeforstaelse. Sa synes jeg det er litt bedre & ha armer. Men
alle er vel forskjellig der. Og der jo rom for mye ggye bevegelser nar man fgrst slipper kontrolleren
med hele armer.

Instruktg@r: Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det?
20G: Ja.
Instruktgr: Utdyp?

20G: [latter] Det er jo det av vi er jo kjent med ABCDE og vi vet hva det innebarer. Og da far vi jo pa
en mate de vanlige standard tingene som man skal finne pa de feltene da. Men sa er det noe med a
ha det i forhold til & ha det strukturert ... ehhh ja. Det ha en strukturert analyse og gjennomgang. Sa
er det pa en mate a bare fglle skjema. Jeg gikk jo pa en mate fra a ta en undersgkelse fgrst til a fglge
skjema, bare for a se om man ikke glemte ting. Og der er det egentlig ganske greit fgler jeg a se
logikken i det da. Nar man gar igiennom med ABCDE.

Instrukt@r: men Hvordan var utformingen av kontrolleren?

20G: Jeg er jo ganske kjent med VR og det var ganske greit. Det eneste som var den
teleporteringsknappen. Nar man byttet mellom, sa glemte jeg av og til pa hvilken jeg hadde.

Instruktgr: Sa du glemte hvilken modus den var i?
20G: Ja, litt ja.
Instruktgr: Hvordan opplevde du a gripe objekter i MedExVR?

20G: Ehhhh, det var veldig greit. Bortsett fra stetoskopet. Men det var veldig greit og forventa sann
med gripeknapper og slikt.

Instruktgr: Hvordan opplevde du a fgle med hendene dine i MedExVR?

20G: Det likte jeg veldig godt. Det var litt sann ehhhh.... Deilig a kjenne.... Det fgltes veldig hjemme.
Nar jeg kunne plutselig begynne a telle(puls) ogsa sa jeg pa klokka. Ehhhh ja. Det var veldig greit.

Instruktgr: Hvordan opplevde du 3 hgre pa diverse lyder i MedExVR?

20G: Det syntes jeg var veldig greit. Det var ganske naturlig som jeg kjgnte det. Det var de lydene jeg
forventet a hgre og litt med sonene man hgrte de pa, men det er umulig a fa perfekt.

Instrukter: Vil du si de var virkelighetsnaere?
20G: Ja.

Instruktgr: Pa en skala fra 1 til 5, hvor 5 er superlett og 1 er veldig vanskelig, hvor vanskelig var det a
forsta hvordan du skulle bruke utstyret? Da tar vi for oss 3 eksempler. Vist vi starter med
termometer?

20G: ehhhmmm. 4. Det er litt pa den simuleringsgreien at jeg glemmer hetta. Men det er ogsa en del
av den oppfattelsen av VR da. Som gj@gr den komplett. Sa nar jeg skjgnte det sa var det ganke
naturlig. Fordi det var samme kontroller. Trykke for & male som jeg er vandt til fra fgr av.
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Instruktgr: Hvordan var det a bruke Stetoskopet?

20G: eehhh 3. Det er litt pa hvor man plasserer den og far det pa gret. Ehh det som hadde hjulpet
der hadde veert noe hgrselsveileding. Det kan man kunne fatt en sann karakteristisk hgrsel som med
grepropper nar man har den pa seg. Det a bruke stetoskopet i seg selv var... litt vanskelig a finne
plassering, men da laerer man hvor det er. Det er litt at nar man gjgr det feil, sa far man ikke noe
veiledning pa hva man gjgr galt. Jeg vet ikke, det var litt sdnn enten eller. Nar jeg plasserte den feil sa
hgrte jeg ingenting. Da viste jeg ikke om jeg trykket hardt nok eller om det var noe annet galt. Men
nar jeg kjgnte punktene sa gikk det ganske greit.

Instruktgr: Hvordan var det a bruke lommelykten da?

20G: Det var veldig greit. Fra en 1 til 5. sa vil jeg si 5. Det eneste jeg vil si at det var litt vanskelig a se
gitt opplgsningen pa brillene. Ogsa vet jeg ikke, men var det sann at begge eller bare den jeg lyste pa
reagerte?

Instruktgr: Det er bare den du lyser pa. De er ikke knyttet sammen pa noen mate.

20G: Nei ok. Egentlig skal de begge reagere. Men jeg vet hva vi skal se etter av reaksjon. Det er vel
noe dere ma kanskje se litt naermere pa.

Instruktgr: [tar frem lommelykt og utfgrer en lysstimuli test pa instruktgr 2] Ja ser her ja. Du har et
poeng her. Det ma vi ta med videre, vi har ikke blitt fortalt om dette fgr. Men ja, da hopper vi videre.
Da er de neste spgrmsale litt mer rett inn mot bruken av MedExVR i utdanning. Og du var 3.ars
student?

20G: Ja.

Instruktgr: Ok, men ehhh hvordan opplevde du @ motta tilbakemelding fra MedExVR etter fullfgrt
scenario?

20G: Det var litt den fasiten [kort pause]. Men det var veldig bra med a fa en strukturell fasit pa
slutten.

Instruktgr: Fikk du lyst til 8 prgve igjen for a oppna bedre poengscore?
20G: Ja. Det gjorde jeg.

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt @ kunne bruke
det i Ippet av utdanningen din?

20G: Ja absolutt. Na eier jeg VR headet selv og jeg har sett litt etter slike programmer som jeg kan
bruke og finnes. Og det er jo... jeg synes det er veldig viktig, siden det kombinerer den fysiske
simuleringen som vi allerede far for lite av. Med den muligheten til & terpe pa ting for seg selv eller
med andre medstudenter eller... .a gjgre mer enn det som er mulig i dag for a fa det visuelt da.
Istedenfor & bare si “han har brannskade pa venstre side” sa kan man faktisk se det. Og begynne a
gjenkjenne det a... ja.

Instruktgr: Sa du har ikke hatt noen simuleringer med sminkeeffekter og slikt?

20G: Nei, og jeg har vaert bort slike gvelser selv siden jeg er med i hjelpekorpset og der har vi det
veldig mye, men nei.
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Instruktgr: Da gar vi over til neste. Hvordan kunne et slikt program pavirket din prestasjon i
utdanningen din?

20G: Det ville hjulpet i a perfeksjonere kunnskap litt strukturert. Fordi vi far jo alltid litt ting og tang,
her og der av litt kunnskap og tilegnet oss det nar vi ser det. Vist man skal lzere hvordan en
hodeskade ser ut, s ma du ha en pasient med hodeskade. Fordi det er veldig og da mener jeg
veeeeldig forskjellig kunnskap mellom sykepleier basert pa hva de har sett. Og det er jo helt tilfeldig.
Sa det a kunne se det og se hvordan det kan pavirke pasienten som applikasjonen gjgr. Det er jo gull
verd nar man skal begynne a oversette det til den ekte verden da.

Instruktgr: Ja, du har kanskje allerede svart litt her, men hva tenker du om a bruke et slikt program i
din utdanning for mengdetrening?

20G: Ja og det er jo den perfeksjonerignsbiten. Fordi vi far jo den teoretiske biten ogsa er opp til
praksisplassen pa at man skal fa prgvd den ut. Det er et sprik der. Det er veldig forskjellig pa hvor
man kommer og hva slags pasienter som er der. Og det gir jo en form for in konsis utdanning hvor
heldig man er pavirker din evne til 4 se sykdom. Og det er kjiempetrist. Sa det med a fa
mengdetrening er veldig veldig greit.

Instruktgr: Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR sammenlignet med
simuleringen gitt pa Universitetet i Agder nar det kommer til a: Ta temperatur pa pasient?

20G: Temperaturmaling vil jeg si er ganske lik vil jeg si, det eneste er sann helt etter boka sa skal man
ta a dra gret litt ned. Sa til prosedyremengdetrening sa er det kjempebra.

Instruktgr: Lytte pa hjerte og lunger?

20G: Den synes jeg er mye bedre i VR. Nar man ser pa negative sider og positive sider med det. Sa
ser jeg ikke sa mange negative sider med det.

Instruktgr: Kommunisere med pasienten?

20G: | simulering sa har vi noe som man snakker med, sa i VR er det litt darligere siden man kan ikke
bruke kreativiteten, og det er den kreative delen som jeg mener booster sin egen kunnskap. Og det
far man ikke igjennom en meny, men far en litt mer strukturert mate 3 stille spgrsmal pa som kan
hjelpe.

Instruktgr: Da ha vi et aller siste spgrsmal. Har du noe du har lyst a tilfgye?

20G: Nei, jeg tror jeg har fatt sagt det jeg @nsket. Jeg syntes det var veldig givene a ga inn i
applikasjonen. Selv om dette var bare en test, sa fglte jeg at fikk laert noe pa denne tiden.

Instruktgr: Ok, da skal jeg bare lese opp noe for deg: Da er du ferdig, tusen takk for at du ville delta.
Har du noen sp@grsmal kan disse rettes til en av kontaktpersonene som star pa samtykkeskjemaet du
fylte ut fgr vi startet. Vil bare igjen si at all publisert informasjon vil bli anonymisert og at du nar som
helst kan kontakte oss angaende sletting av innsamlet data.

[Intervju avsluttes]
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Transcribing of MedExVR qualitative interview
Participant number: 21G

Date: 08.03.2022 Length: 00:38:57

Instrukter: Vi skal fgrst lese noe hgyt bare for formalitetens skyld. Hensikten med dette intervjuet er
at du forteller oss mest mulig om hvordan du opplevde a bruke Virtual Reality for
simuleringstrening. Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt
program i lgpet av din utdanning. Vi vil fortsette med noen spgrsmdl rettet mot din innlevelse i den
virtuelle verdenen. Intervjuet avsluttes med spgrsmdl du fglte noe behagelig (gay, spennende,
motiverende) og ubehag under testingen i form av Svimmelhet, kvalme, ol. og eventuelt ndr du falte
det. Det er ogsa dpent for at du kan si et par setninger om programmet som ikke er dekket av
spgrsmdlene f@r intervjuet avsluttes.

Sa vi starter med noen spgrsmal angaende din opplevelse av a bruke MedExVR for
simuleringstrening. Sa det er reddet mot innlevelse da.

21G: Ja.

Instruktgr: Ja, da kan vi starte med a spgrre om hvordan du opplevde realismen til den digitale
pasienten?

21G: ehhhhhmmm [kort pause] [latter]
Instruktgr: Det er ingen gale svar. Alt hjelper.

21G: Nei, det er et litt vanskelig spgrsmal a svare pa. Jeg fglte at han var der, men samtidig fgltes ut
som en simulering med de dukkene. Du vil aldri fa det som en 100% pasient. Samtidig syntes jeg det
var litt vanskelig det med hudfarge ooog... kanskje fordi jeg ikke har s& mye bakgrunnskunnskap sa
var jeg usikker pa ting som var.... For eksempel... jeg sa det med de bla leppene, men jeg tenkte
kanskje ikke pa det assa om det var et tegn eller ikke. Det kanskje litt vanskelig a vite hva som var...
vist du skjgnner.

Instruktegr: Ja.

21G: hva som pa en mate var. Ikke hva som var viriuelt, men som var MENINGEN jeg skulle se da.
Men synes det egentlig var kjekt. Syntes det var ggy.

Instruktgr: Sa ikke like skummel som dokka pa simlabben altsa?

21G: Nei! Ikke i det hele tatt og ikke heller i forhold til nar den begynner a snakke
Instruktgr: Sa stod ikke foran pasienten og fglte noe ubehag eller at noe var feil 21G:
Nei.

Instruktgr: Ok, hvordan opplevde du @ kommunisere med den digitale pasienten?

21G: ehhhh nei. Det gikk egentlig ganske greit, det var litt med de spgrsmalene sa... jeg trodde jo at
det jeg trykket pa skulle han si. Men jeg skjgnte etterpa at det var egentlig ting jeg spurte pasienten
ogsa svarte den. Sann at jeg fglte det egentlig var ganske greit.

Instruktgr: Ja, felte du manglet noen spgrsmal pa den lista?
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21G: ehhhh... det kommer vel litt ann pa senarioet da. Ehhhh. Jeg fgler at kanskje dersom det hadde
vaert et annet scenario der det var... som som nar vi holder pd med simulering selv da. Sa far vi
gjerne en sann [avbryter seg selv]. Kanskje vist spgrsmalene kunne vaert litt guidet i forhold til hva du
skal finne ut av vist du skjgnner. At det a kanskje ha det litt sann spredt med: «har du vondt her eller
der». At det med sa fa spgrsmal da, sa blir det lettere vist det er et sa spesifikt scenario at man
hadde blitt geleidet over i en viss retning.

Instruktgr: Tenker du sann spgrsmal om hvor pasienten har vondt der han vil svare med: hode,
mage, bryst osv?

21G: Jaaaa, fordi var ikke det ene spgrsmalet som ga et sant svar?
Instruktgr: Jo.

21G: Ja litt sann sann det, bare med der ville man spurt hva slags smerte det var. Om det var
stikkende, sviende eller noe sant. Fgler du deg oppblast eller noen sanne spesifikke spgrsmal. Og vist
man hadde apnet opp den der da[dialogpanelet] og det hadde vaert mange spgrsmal om magen, sa
kunne man vite at det er magen som er problemet da. Men sann akuratt med dette scenarioet her.
Sa var det helt greit a bruke de til 8 kommunisere med pasienten pa.

Instruktgr: Sa du den lille teksboksen pa siden med den lille statusen eller epikrisen under navn og
fedselsdatoen til pasienten?

21G: Jeg vet ikke om jeg sa noe navn og fgdselsdato, hvor stod det?
Instruktgr: Helt til hgyre pa dialogpanelet.

21G: ahhhh... nar du sier det, sa sa jeg noe tekste pa siden der, men de sa jeg heller ikke pa. Hva stod
det der?

Instruktgr: Der stod det at pasienten var pa post operativ observasjon etter operasjon i
mageregionen.

21G: ahhhh... da skjgnner jeg... ja, det fikk jeg ikke med meg da.
Instruktgr: Det er kanskje litt greit a vite. [plukket ikke opp av mic]

21G: Det man ofte gjgr nar man kommer pa jobb pa sykehus, sa far man ofte en liste over X antall
pasienter man skal ha ansvar for over den dagen. Og da far man gjerne en overlapping av rapporter
eller blir fortalt av en som har veert der tidligere om hvorfor de er der og hva de har veaert igjennom.
Sann at ehhh. Det er litt relevant informasjon a ha med seg.

Instruktgr: men ja, da burde vi kanskje gjgre den litt mer tydelig. Ehhhmmm hvordan opplevde du a
behandle den digitale pasienten?

21G: Det syntes jeg gikk veldig greit. Det litt sann med utstyret at man tok det pa sa fikk man en
verdig og sann. Det er ganske likt det som er i virkeligheten ogsa, men jeg vil ikke si at jeg behandlet
pasienten. Det var mer a ta malinger og slikt. Og det syntes jeg var bra og det var bra at man fikk en
slags reaksjon. Det er ikke sann nar vi har simulasjon og man gver pa noen som man kjenner og en
henger over og sier «jaaa, han far veldig vondt nar du gjgr det». Det var noe helt annet nar man gjgr
det selv og far en reaksjon.

Instruktgr: Ja, men beklager for a spore litt av her, men du sier na at nar dere har simuleringsgvelser
sa sier operatgren i simuleringen hva som skjer og det fungerer ikke som et slags rollespill?
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21G: Jo ehhhh... na har jeg ikke vaert mye i simlabben jeg. Jeg har veert i simlabben en gang. Og nar vi
har simulering alt annet enn den ene gangen, sa har vi hatt en simulerings dukke ogsa star bare en
leerer ved siden av sengen ogsa tar vi malinger ogsa sier hun: «han har det i temperatur», «han har
det i puls» «han har...», ja vi tar egentlig ikke faktiske malinger.

Instruktgr: Sa der er egentlig ikke noe rollespill blandet i dette?

21G: Ja, og av til far vi en oversikt ogsa nar vi har sann simulering pa andre, og nar jeg tar en puls da
sa vil den alltid veere normal pa mine medstudenter og leereren vil sta pa siden og si hva det faktiske
taller er-. Sa jeg har bare vaert i simlabben en gang.

Instruktgr: Og nar dere faktisk har vaert pa simlabben, hvordan er det da?

21G: da har de en mikrofon og da kan de veere. For erksempel med blodtrykks aperatet som er kun
for den maskinen og det samme med puls. Sa kan de regulere den, men det er bare pa den ene
armen og ellers er det jo... ja alt det andre.

Instruktgr: Vi har veert der oppe og sett pa den dokka og den er ganske creepy

21G: Ja, det er den. Men har vi veldig mye bra utstyr, men vi har nesten ikke fatt brukt det. Vi har
som sagt bare hatt mulighet til 3 veere der inne en gang.

Instruktgr: Det har vel med tidsbruk a gjgre og kanskje Covid ogsa inne i det?
21G: Ja, og ja. Det kan vaere at det har veert helt annerledes for de f@r oss. Vi er tross alt covidkullet.

Instruktgr: Men da tror jeg vi har svaret pa det jeg lurte pa ogsa kan vi tussle videre ned pa lista.
Hvordan opplevde du & fylle ut og navigere ABCDE skjemaet?

21G: Det syntes jeg var veldig greit. Men det var noen av tingen jeg krysse av som jeg egentlig ikke
skjgnte helt hva var. Det var det med trykkgm og slippgm, det har jeg egentlig ikke vaert borti fgr.
Fordi det er gjerne noe som legen gjg@r.

Instruktgr: [Forteller om oppdrags givers spesifikasjoner rundt slippgm og trykkgm] [samtale gar
videre personlig dialog fjernet grunnet identifiserbar data] Men na ma vi litt tilbake til spgrsmalene.
Ehhhh. Hvordan var ABCDE skjemaets utsene i forhold til det virkelige skjiemaet dere bruker?

21G: Ehhhhhh..... na ma jeg prove a se det litt for meg. Det for sa vidt greit, men nar vi far ABCDE
skjemaet, som vi kaller for NEWS. Og da er det ABCDE vi gjennomfgrer ogsa skriver vi det inn i et
NEWS skjema. Og da far litt altsammen pa en side og da fgrer vi bare inn det som er littsom malbare
data. Ogsa er det gjerne skrive av noen kommentarer pa andre ting som er greit a ta med, som skrive
litt pa litt utenom NEWS skjemaet.

Instruktgr: Er det MetaVision du....
21G: Ja, Det er MetaVision ja.

Instruktgr: Men vist gar mellom MetaVision og det som er i applikasjonen, tror du det hadde vaert
mulig eller hadde det veert helt umulig?

21G: Nei, det som er ganske greit at det er tydelig og oversiktlig. Syntes det var ganske greit at alt
som man var pa A kunne man finne pa A og B pa B ogsa videre. Sa jeg syntes det var veldig
overfgrbart. Men som det er pa simuleringen og nar skal fgre malingen inn der, sa har vi et ganske
oversiktlig skjema som er delt opp som det var her.
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Instruktgr: ja, men hvordan var opplevelsen av a trykke pa skjermen?

21G: Det var ganske greit. Det var noen ganger at jeg trykket feil, men det var ganske lett a rette opp
i og det var et par ganger jeg tastet inn feil eller glemete a trykke OK, men det var ogsa lett a rette
opp i. Sa ja, det var ganske greit.

Instruktgr: ehhhhh... ja, Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa
det?

21G: Ja
Instrukter: utdyp?

21G: Ja det var litt sann nar jeg trykket pa tallverdier, sa kom den ehhhhh.. den talltingen. Ogsa nar
jeg trykket pa en boks sa kom det et kryss. Og nar jeg trykket pa den med en pil nedover, sa skjgnte
jeg det var flere alternativer. Det var nok sa selvforklarende. Jeg skjgnte hva som var hva.

Instruktgr: Da er det litt over pa det med kontrollere. Hvordan var utformingen av kontrolleren?

21G: ehhhhh... de var for sa vidt ganske greie. Det var noe med at jeg sleit litt med a huske hva
denne[gripeknapp] gjorde fremfor denne [aktivere utstyr hold i handen]. Men det kan jo veere at vi
Jenter ikke er like vandt til sanne kontrollere som dere gutter er. Sann for eksempel nar jeg spiller
Fifa, sa blir jeg heletiden fortalt hvordan jeg skal skyte men jeg husker det aldri. Sa jeg synes det var
greit sa lenge jeg klarer a leere meg hva de gjgr. Joysticken var ogsa for sa vidt greit, men jeg skjpnte
at det var bedre at jeg flyttet meg rundt med den. Men det ble jo til at jeg snudde rundt pa meg
uansett.

Instruktgr: syntes du det var best a teleporter eller var det bedre med a flyte rundt?

21G: Jeg syntes at teleportering var best, men siden rommet var sa lite sa tenkte jeg aldri over a
bruke den egentlig. Men jeg tror at jeg ville generelt sett ikke ha brukt teleporteringen generelt. Jeg
hadde bare gatt istedenfor. Men jeg tror ogsa at det har noe med automatikk a gjgre at jeg generelt
ville bare ha flyttet pa meg selv.

Instruktgr: Sa det er litt mer sann vanesak med kontrolleren da sa?
21G: Ja. Det er bare a lere seg det.
Instruktgr: Men du fglte ikke var vanskelig a leere?

21G: Nei, det var bare a huske det. Sa tror at vist man har gjort det er par ganger sa husker man det
mye bedre.

Instruktgr: Yes, men hvordan opplevde det 3 gripe objekter?

21G: Det gikk ogsa for sa vidt veldig greit, utenom at jeg mistet de av og til [latter] og av og til matte
finne dem frem igjen. Det var veldig greit at man fikk noe opp som for eksmepel pa den plastikhetta
til termometeret, sa fikk jeg noe opp som sa at vist jeg slipper na sa vil den henge pa. Og det var litt
mer realistisk enn om ting hadde gatt helt automatisk for seg uten at ma gjgre noe.

Instruktgr: Sa det er litt med det a lzere seg gode vaner?

21G: Det litt det ja, for at man skal leere best mulig sa ma man gjgre alle de smatingene itstedenfor a
bare fa opp noen verdier med en gang.
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Instruktg@r: Jaaa ehhhh.... Men da gar vi videre og dette kan vaere litt vanskelig & svare, men hvordan
opplevde du a fgle med hendene dine i MedExVR?

21G: ehhhhh. Jeg syntes det ogsa var greit. Det var fint at nar man trykkte ned sa fikk man vibrasjon
og det a kjenne pa pulsen syntes jeg var veldig bra. Men det var noe med kapilzerfyllningen var litt
vanskelig. Men eller det med a kjenne etter en reaksjon var veldig bra.

Instruktgr: hvordan opplevde du & hgre diverse lyder i MedExVR?

21G: ehhhhh syntes jeg var.... Braaaaaa. Eneste var opplaeringsdelen der pasienten og fortelle
snakket over hverandre pa et punkt. Ogsa var det at nar jeg trykket ned pa magen at jeg fikk
forskjellige tilbakemeldinger.

Instruktgr: Det er fordi pasienten velger tilfeldig respons fra en liste som var satt manuelt.

21G: Ok, men da gir det mening. Men det var ogsa det med nar jeg stilte han spgrsmal, sa skjgnte jeg
ganske fort at han ikke var helt klar. Sa det syntes jeg var veldig bra.

Instruktgr: Da er litt over til en skala fra 1 til 5. Pa en skala fra 1 til 5, hvor 5 er superlett og 1 er
veldig vanskelig, hvor vanskelig var det a forsta hvordan du skulle bruke utstyret? Da tar vi for oss 3
eksempler. Vist vi starter med termometer?

21G: ehhhh nei, ehhh kanskje 4. Det er vel mest fordi at jeg mistet hetten og matte finne den igjen.
Instruktgr: Hvordan var det & bruke Stetoskopet?

21G: ehhhh der vil jeg 4 der ogsa. Det er ikke sa ofte vi egentlig bruker stetoskop. Vi kan bruke det,
men det er ofte legen som gj@r det for a hgre etter noe spesifikt. Men ganske greit 3 bruke.

Instruktgr: Hvordan var det & bruke lommelykten da?
21G: ehhhh der kan jeg ta 5.

Instruktg@r: Da bytter vi litt tema og gar inn mot spgrsmal som sikter mot a bruke MedExVR i
sykepleier utdanningen. Hvordan opplevde du @ motta tilbake melding fra MedExVR etter fullfgrt
scenario?

21G: ehhhh jeg skjgnte hva jeg hadde gjort feil, men kanskje det hadde veert greit a vise hva jeg
hadde skrevet sammen med det riktige svaret. Fordi jeg skjgnte ikke helt hva som var feil.

Instruktgr: Men med tanke pa at du fikk en poengscore, hva syntes du om det?
21G: ehh det syntes jeg var veldig fint.
Instruktgr: Fikk du lyst til & prgve igjen for a fa en bedre poengscore?

21G: absolutt. Og det var jo gay, sa jeg kunne gjerne ha tenkt meg a prgve igjen med flere
scenarioer.

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt & kunne bruke
det i Ippet av utdanningen din?

21G: Ja.

Instruktgr: Men hvorfor?
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21G: Det er noe fordi at nar man har typisk simuleringer sa vil alltid prgve a fa det mest mulig
realistisk, men det er det jo nesten aldri. Det er litt det at ndr man fgrt far prgve seg pa sim, sa far
man en helt annen fglelse istenden for at man ma late rundt en helt frisk oppegaende pasient. Sa jeg
vil s3 d ha det i VR er bedre siden da far man det litt mer realistisk rundt det & ha en syk pasient
foran seg... kontra medelever og urealistiske dukker.

Instruktgr: Da gar vi litt videre til neste. Hvordan kunne et slikt program pavirket din prestasjon i
utdanningen din?

21G: ehhhh, det blir litt sann hva jeg sa i stad. Det er noe med a fa mer realistiske erfaringer. For vist
man ser pa hvordan vi har gjort det nar vi har gvd pa hverandre eller med dokken, sa har vi ikke fatt
noen annen erfaring enn hvordan man gar fremover med prosedyren. Sa ting er helt annerledes i
virkeligheten.

Instruktgr: ehhh ja, da gar vi videre igjen. hva tenker du om 3 bruke et slikt program i din utdanning
for mengdetrening?

21G: Det er mye bedre, vi har lyst a ha mer mengdetrenging til det sitter i fingrene. Og det er veldig
viktig i sykepleie der det er krav pa prosedyren og ting. OG nar vi er her sa far vi bare gjort det en
gang. Ogsa blir neste gang pa en faktisk pasient. Sa mengdetrening er gull generelt. Sa for a prgve
det her pa denne maten er viktig.

Instruktgr: Sa du sier det er sterkt behov for dette.

21G: Ja, det er det virkelig. Det er ogsa litt det at nar man gjgr dette med medstudenter og med
forelesere rundt seg. Sa er det mange av oss som under presterer fordi vi er nervgse. Og da er et
sant tilbud mye bedre siden da kan fgrst gve seg pa det ogsa prgve seg pa scenarioer der terskelen
er litt lavere.

Instruktgr: Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR sammenlignet med
simuleringen gitt pa Universitetet i Agder nar det kommer til a: Ta temperatur pa pasient?

21G: Jeg vil si at det er ganske greit @ male det i VR sammenlignet med det som vi har gjort tidligere
og i virkeligheten.

Instruktgr: Hva med a lytte pa hjerte og lunge lyder?

21G: ehhhh... det som er litt tingen der at det det har vi egentlig ikke fatt muligheten til 3 gve pa. Vi
har ikke erfart hvordan et sykt hjerte hgres ut. Sa a ha det i VR der man kan gjerne hgre forskjeller,
det blir litt sann at vi hgrer pa lydklipp. Sa jeg tror det er mye bedre i VR.

Instruktgr: Og hva med a kommunisere med pasienten?

21G: Det er litt det som er sagt tidligere med flere spgrsmal kunne ha hjulpet. Men det er ogsa det at
nar vi har simulering sa er laereren veldig pa at vi skal presentere oss selv. Fordi det er noe vi har pa
klinikken og det fgles veldig unaturlig, men i virkeligheten kunne det veert litt mer naturlig. Det er
ogsa en fordel med virkeligheten at man stille sd mange spgrsmal man vil og hvordan man vil det.

Instruktgr: Men det mulighet a introdusere seg.

ooooo

gvelser pd at de glemte 3 introdusere seg selv nar de kom inn. Eller spurt de hva de heter og slikt.
Siden det er jo ganske unaturlig a gjgre det med folk man kjenner. Selv om det er bare en knapp, sa
tror jeg at folk kan bli mer vandt til & faktisk gjgre det.
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Instruktg@r: Da ha vi et aller siste spgrsmal. Har du noe du har lyst 3 tilfgye?

21G: ehhhh.... Nei, vil ikke si det. Men vil bare si at dette var veldig kjekt og g@y og ikke bare fordi det
er VR, men ogsa sykepleier relatert og jeg har generelt troen pa mengdetrening. Sa jeg er generelt
veldig positiv pa a fa noe slikt inn i en eventuell sykepleierutdanning.

Instruktgr: Ja, da tror jeg vi skal bare lese noe opp her. Da skal jeg bare lese opp noe for deg: Da er
du ferdig, tusen takk for at du ville delta. Har du noen spgrsmal kan disse rettes til en av
kontaktpersonene som star pa samtykkeskjemaet du fylte ut fgr vi startet. Vil bare igjen si at all
publisert informasjon vil bli anonymisert og at du nar som helst kan kontakte oss angaende sletting
av innsamlet data.

[Intervju avsluttes]
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MedExVR semi-structured interview — 22G
Participant number: 22G
Date: 22.04.2022 Length: 00:27:21

[Elektronisk sp@rreskjema utfgrt fgr start pa opptak]

Instruktgr: Hensikten med dette intervjuet er at du forteller oss mest mulig om hvordan du opplevde
a bruke Virtual Reality for simuleringstrening.

Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt program i Igpet av din
utdanning. Vi vil fortsette med noen spgrsmal rettet mot din innlevelse i den virtuelle verdenen.
Intervjuet avsluttes med spgrsmal du fglte noe behagelig (gay, spennende, motiverende) og ubehag
under testingen i form av Svimmelhet, kvalme, ol. og eventuelt nar du fglte det. Det er ogsa apent
for at du kan si et par setninger om programmet som ikke er dekket av spgrsmalene f@r intervjuet
avsluttes.

Da vil vi begynne med spgrsmal rettet mot opplevelsen ved a bruke MedExVR.

22G: Mhm
Instruktgr: Og da er fgrste spgrsmal, hvordan opplevde du realisme til den digitale pasienten?

22G: Det var ganske realistisk. En ting jeg reagerte p3, jeg vet ikke om det var meningen eller ikke,
men nar jeg lyste i gynene sa reagerte ikke det andre gyet. Men var det meningen med pasienten, at
han faktisk hadde en hjerneskade?

Instruktgr: Vi fant ut om det i gar, at det var en greie.

22G: Aja hehe. Men bortsett fra det s& var det ganske bra ja. Altsa, jeg vet ikke om det er VR generelt
eller om det er meg som det er noe galt med, men jeg far det aldri til & bli helt klart i, liksom, bildet.
Sa da blir det jo litt vanskelig a se pa veldig detaljerte ting.

Instruktgr: Mhm.
22G: Men det kan jo vaere meg som ikke har innstilt det nok for gynene mine.

Instruktgr: Det kan vaere det. Alle reagerer jo litt forskjellig pa VR-headset og sann, men en nyere
versjon som har kommet har mye hgyere opplgsning sa det burde hjelpe pa det.

Instruktgr: Har du veert pa sim-rommet her pa huset sa langt? Det er med den dokka.
22G: Ja, klinikken?

Instruktgr: Ja, klinikken ja.

22G: Ja

Instruktgr: Hvis du skal sammenligne de to, altsa den digitale pasienten og den, hvilken av de fgler
du mest ubehag fra?



22G: Mest ubehag i forhold til?
Instruktgr: At du fgler at noe er «iffy»

22G: Den dokka er veldig rar syns jeg. Det fgltes mer naturlig med den her kanskje. Det er jo.. Begge
har jo de ulempene med at du far jo ikke gvd pa det som for eksempel hvordan skal du legge trykk
nar du skal ta @ male puls, hvordan skal du bruke en ordentlig blodtrykksmaler, lytte og sanne ting.
Sa det blir jo.. det er jo ikke en.. ingen av de er jo en erstatning til virkelige pasienter selvfglgelig,
men som en tilleggsgreie sa fgler jeg at de kanskje begge to har fordeler og ulemper da. Ja.

Instruktgr: Hvordan opplevde du a kommunisere med den digitale pasienten?

22G: Det gikk jo greit. Det var jo den der maskinen ja, eller den tableten. Jeg ble litt sann usikker
fordi at den svarte jo pa en mate som skulle tilsi at den var litt forvirret nar jeg spurte hva den het,
men sa svarte den jo som om den var helt klar nar den skulle Igfte armer og ben, og at den hadde
smerter og sann. Men jeg forstar jo at det ikke er sa lett nar man skal passe pa at det skal vaere litt
forskjellig pa dem.

Instruktgr: Hvordan opplevde du & behandle den digitale pasienten?

22G: Det ble jo litt rart i forhold til at det jo ikke en fysisk kropp der, men det.. som en gvelse i huske
og finne fram, eller bruke utstyret, og teste og male og alt sa var det greit, men du far jo ikke den
felelsen av a faktisk ta pa et annet menneske og sann der som er det vi gjgr pa sykepleien, men som
sagt som et tillegg til pving pa ordentlige mennesker sa er det bra.

Instruktgr: Hvordan opplevde du a navigere og fylle ut det abcde skjemaet?

22G: Jeg matte ha litt gvelse pa det merket jeg. Jeg slet med det i starten, men jeg fglte at jeg forsto,
eller jeg folte at jeg ble bedre i Igpet av tiden jeg var inni det der. Sa jeg tror nok etter en time med
gving hadde det nok ikke vaert noen problemer.

Instruktgr: Mhm. Jeg sa i starten med @gvelsen nar du skulle prgve a gripe tak i ballen sa trodde du at
du nadde fram til den og prgvde a gripe. Var det at du mer traff sikkerhetsnettet eller var det at du
var litt usikker egentlig pa hvor langt ifra du var ting?

22G: Jeg tror det var avstanden. Jeg vet ikke. Det sa ut som jeg var ved den, men jeg var visst ikke
det. Og nar jeg forst fikk tak i den sa det ut som jeg var igjiennom den syns jeg, men..

Instruktgr: Hvordan var ABCDE skjemaets utseende i forhold til det dere pleier a bruke?

22G: Vi har bare brukt noe som heter News2 og det er jo ganske annerledes. Det er ikke s
utfyllende. Det er jo bare, ja, seks spgrsmal eller noe sann som du svarer pa, sa dette var annerledes.
Eller annerledes enn noe jeg har veert borti fgr i hvert fall, men det virket jo veldig oversiktlig og greit
egentlig.

Instruktgr: Nar du sier at dere bare har det News-skjemaet, er det bare at dere har tabellen ogsa
bare fyller ut tallet inn i riktig sone pa en mate? Eller riktig farge?



22G: Ja. Det er omtrent det vi har gjort, men med a dele den inn i abcde sa ble det liksom mer
ferstehjelps-aktig. Det er bare sann vi har laert det da, men News er jo ogsa egentlig abcdeprinsippet.
S3, ja, det var strukturert og fint det programmet, men jeg kan ikke sammenligne det med noe jeg
har veert borti i hvert fall.

Instruktgr: Mhm.

Instruktgr: Hvordan var opplevelsen av a trykke pa ABCDE-skjemaet?

22G: Det fgltes helt greit.

Instrukter: Ja.

Instrukte@r: Opplevde du ABCDE skjemaet reagerte slik du forventet da du trykket pa det?

22G: Det hendte jeg bomma, eller jeg trodde at jeg traff, men sa kom jeg borti noe annet i stedet, og
at jeg trykket to ganger og sann, men det var ikke store problemer tenker jeg.

Instruktgr: Hvordan var utformingen av knappene? Sann nar du skulle trykke og sant?

22G: Det var greit. Jeg folte det passet i handa.

Instrukt@r: Men fglte du at knappene ga mening?

22G: Ja, mhm.

Instruktgr: Hvordan opplevde du a gripe objekter i MedExVR?

22G: Det var jo litt rart, og med min lille tidligere erfaring ogsa er det alltid litt rart, men det er jo noe
a bli vant til da for sa vidt. Det handler mer om & bare bli vant til hvordan det fgles enn at det var noe
galt med programmet.

Instrukter: Ja.

Instruktgr: Hvordan opplevde du a fgle med hendene dine i MedExVR?

22G: Det var kanskje det som var mest urealistisk, fordi det blir ikke, ja, du far jo ikke trykket fra
pasienten. Du vet jo ikke hvor dypt inn i magen har jeg trykket na og det blir ikke noe gvelse sann i
forhold til & bli mer vant til 3 trykke pd mennesker da for sa vidt.

Instruktgr: Mhm. Ta for eksempel puls. Fgler du at det var mer nzert eller hjalp det deg noe?

22G: Det var jo greit i forhold til det med & ga inn pa personene og telle, men du far jo ikke gvd pa a
finne hvor du skal ta eller hvor hardt du skal trykke eller noe sann.



Instruktgr: Mhm.
22G: Men det kan en jo ikke forvente av et VR-program heller da.

Instrukter: Hehe. lkke helt enna.

Instruktgr: Hvordan opplevde du & hgre pa diverse lyder i medexvr?

22G: Det tok meg litt tid a skjgnne at den pustingen var inn- og ut-pust. Jeg begynte a telle, det var
sikkert derfor jeg skrevet feil i programmet. Jeg merket ikke at det var en lyd for inn og en lyd for ut.
For ofte sa hgrer man jo ikke sa godt lyden fra pasienter egentlig. Det er jo mer heving av brystkasse
og sann, men det sa jeg ikke egentlig pa, om jeg kunne se sa godt, eller om jeg kunne telle pulsen fra
hevingen av brystkassa, men det kunne jeg sikkert gjort. Eller jeg sa jo pa det nar jeg skulle se om det
var jevnt, men ja.

Instruktgr: Jeg tenkte det nar du skrev atte at det er seksten, at det er perfekt for at du tok pa
innpust.

22G: Ja, for jeg telte tretti sekunder ogsa glemte jeg a doble det med to.

Instrukt@r: Hehe. Men det er en rlig feil.

Instruktgr: Da er det kanskje litt mer tallrettet igjen. Pa en skala fra 1 til 5, der 1 er vanskelig og 5 er
lett, hvor vanskelig var det a bruke termometeret?

22G: 4 kanskje. Jeg fglte jeg fikk til bare med a tippe, men jeg var litt usikker. Jeg klarte jo a miste det
et par ganger tror jeg, men det var jo intuitivt for sa vidt, sa kanskje opp mot en 5-er, for jeg fikk det
jo til uten a fa en opplaering i det med termometeret og spo2 maleren og sann.

Instruktgr: Da er det jo samme spgrsmal igjen bare for stetoskop, hvor vanskelig var det fra 1til 5 a
bruke det?

22G: Det var litt vanskeligere. Det datt jo pa bakken og litt sann som dere sikkert sa. Ogsa fikk jeg
ikke med meg i starten at jeg forst matte ta pa meg én del ogsa flytte den andre delen, sa den hang
jo igjen. Sa den var litt mer, litt brattere, eller litt mer laeringskurve pa den.

Instruktgr: Ja. Hvis du vil gi et tall pa det?
22G: Det var vel en svak 4-er da kanskje. Eller en, ja, jeg vet dere vil at jeg skal holde meg til klare tall
her sa kanskje en 3-er.

Instruktgr: 3, ja. Det er bare a veere rlig, det er ingenting som er galt, alt er rett. Det bare ser
penere ut pa tabellen nar vi skal putte dem inn senere. Hehe.



22G: Jeg har «dablet» litt i forskning selv, sa jeg vet at det er en fordel at en bruker systemet som
dere har tenkt.

Instruktgr: Skala 1 til 5, samme spgrsmal, lommelyktpennen?

22G: Ja. Det var jo en av de fgrste apparatene jeg var borti, sa det var ganske, det var en 4-er tror
jeg, ja. Jeg slet med a forsta at det var en lommelykt, det sa ut som en penn. Men nar jeg forsto det
og forsto hvordan den skulle komme pa s3, ja. Men jeg syns det s ut som om den var pa nar den var
av, det var kanskje det som var det eneste som, for den har da lys pa tuppen, sa jeg trodde den var
pa nar jeg snudde den.

Instruktgr: Det er helt rett. Den ser litt for lys ut.

22G: Ja, sa hvis den hadde veert mgrk nar den var avslatt sa hadde det veert litt lettere a forsta at jeg
ma skru den pa.

Instruktgr: Mhm. Det kan veere en ting vi kan gjgre. Da kan vi spare det spgrsmalet her til slutten.

Instruktgr: Neste serie med spgrsmal sikter vi mot bruken av MedExVR i utdanning i forhold til
motivasjon og engasjement. Hvordan opplevde du a8 motta tilbakemelding pa MedExVR for fullfgrt
scenario?

22G: Det var jo godt a vite hva jeg hadde gjort feil og sann. Ja, man ma jo fa tilbakemelding for a
kunne bedre seg. Jeg syns det var tydelig og klart hva jeg hadde, eller jeg ble litt sann usikker pa hva
de.. det hadde kanskje vaert greit a fatt en fasit ogsa. Fa pa en mate «dette svarte du og det var feil,
dette var det riktige» sann at man kan forsta hvorfor man gjorde feil muligens. Men ja, det er sikkert
noen laeringsteorier som sier hvorfor man ikke skal ha en fasit.

Instruktgr: Det peker begge veier.

22G: Ja.

Instruktgr: Fikk du lyst til 3 prgve igjen for a oppna bedre poengscore?

22G: Jeg fikk lyst til & prgve igjen for a fa det bedre til. Jeg vet ikke om jeg ngdvendigvis fulgte sa
veldig mye med pa poengscoren, men..

Instrukter: Husker du hva du fikk?

22G: Nei. Men jeg merket selv at jeg klarnet, sa det a fa det ordentlig til er en motivasjon.

Instruktgr: Du fikk godkjent med 28 av 32.

22G: Ja.



Instruktgr: Det er ganske bra det. Det er litt sann 50/50 pa om det blir godkjent eller ikke godkjent.
22G: Hva er godkjentskalaen?

Instruktgr: Du kan ha opp til 20% feil. Sa 80% rett. Kanskje ikke helt det som er sykepleien, da er det
kanskje 100% eller ingenting?

22G: Ja.

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt a kunne brukt
det i lgpet av utdanningen?

22G: Ja. Det kommer kanskje litt an pa hvor lett det er a fa tilgang til det og, altsa, hvor man ma veere
for a fa bruke det og hvor lett det er 3 sette det i gang pa egenhand og sann.

Instruktgr: Mhm. Sa hvis du hadde fatt.. hvis VR-headsettet hadde statt helt for seg selv, du kan ga
og lane det nar du vil og du vil fa oppleering i det.

22G: Ja, er det snakk om & ta det med seg hjem eller a veere her for eksempel?
Instrukter: A ta med hjem

22G: Ta med hjem. Ja, jeg kunne nok trivdes med det. Ja, for da far man jo muligheten til 3 gve pa
ting gjentatte ganger. Det er jo kanskje det som jeg fgler mange gjgr mest i utdanningen na er at du
har liksom to timer der alle sammen skal lzere det, ogsa har du et lite vindu der du kan fa sette opp
tid til & veere der alene. Men du far egentlig veldig liten mulighet til 3 gve pa ting. Far du det ikke til
f@rste gangen sa er det bare «too bad, du far laere det nar du begynner a jobbe». Sa det er liksom..
det hadde vaert en fordel at man kunne faktisk gjgre det om igjen og om igjen uten at det er noen
som star og venter pa at du skal bli ferdig med det.

Instruktgr: Mhm, ja. Malet er jo a ha et klassesett pa en 20 headset som alle kan lane nar de vil.
22G: Ja.

Instruktgr: Like likt som a lane bgker nesten. Ogsa ma man bare levere det tilbake igjen. Sa kan man
gve hele natten om man vil. Det er jo malet i hvert fall.

22G: Ja, det hgres ut som en god plan det.

Instruktgr: Hvis du kan utdype deg pa neste spgrsmal, hvordan kunne et slikt program hjelpe deg
med din prestasjon i din utdanning?

22G: Det kunne nok gjort meg litt tryggere pa gjennomfgringen av, hvert fall noen oppgaver. Hvis
man i tillegg hadde fatt matchet det opp mot de skjemaene vi fyller ut i timene da, sa er det jo da en
fordel i forhold til 3 bli kjent med det til utprgving, eller til vi har sdnne prgver og sanne ting. Sa det
er jo en ny evne til & bli mer komfortabel pa hvert fall disse her.



Instruktgr: Tror det blir vanskelig a standardisere skjemaet siden alle bruker forskjellige.
22G: Ja, ikke sant.

Instruktgr: Det er litt vanskelig, men vi gjgr vart beste.

Instruktgr: Hva tenker du om a bruke et slikt program i utdanninga di for mengdetrening?

22G: Ja, det blir jo bare mengdetrening som jeg fgler det er aktuelt. Fordi at, det er det som gjor det
unikt for klinikken er at du kan gjgre det alene. Du kan gjgre det om igjen og om igjen, du er ikke
avhengig av de dokkene eller leerere eller statister, eller folk som kan spille pasienter for deg. Sa jeg
foler det er det a kunne repetere det om igjen og om igjen som er fordelen med det.

Instruktgr: Du nevner statister, i forhold til sann rollespill, er det noe du ser pa er litt sann kjedelig
eller er det noe du gnsker mer av. Sann rent rollespill med medstudenter?

22G: Det er jo noe man, eller jeg syns hvert fall det er greit. Det er jo det & leere seg & snakke med
folk pa en mate som er, ja. Og ogsa, og det har jeg hgrt andre si ogsa som jeg selv har opplevd, at nar
du ser pa en pasient sa merker du ting du aldri hadde tenkt pa om du aldri hadde veert i den
situasjonen da. Sa jeg tror rollespill er veldig positivt i opplaeringen.

Instruktgr: Mhm, ja.

Instruktgr: Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR sammenlignet med
simulering gitt pa UiA nar det kommer til 3 ta temperatur pa pasienten?

22G: Er det ut ifra simulering med dokkene?

Instruktegr: Simulering, rollespill, you name it.

22G: Ja, spesifikt i temperaturen med pasienten?

Instruktgr: Mhm.

22G: Du far jo ikke den utfordringen ved 3, hvordan skal du plassere dette inn i gret for a treffe
trommehinnen. Jeg vil jo si at kanskje akkurat temperaturtagninga ikke var sa.. noe du leerer sa
veldig mye av med VR. Akkurat det a flytte det fra bordet og bort til pasienten er jo ikke noe man
trenger a gve pa, men det er jo det a faktisk treffe trommehinnen som er litt vanskelig da.

Instruktgr: Mhm. Samme spgrsmal igjen, bare at na er det rettet mot a lytte pa hjertet og lunger.

22G: Mhm. Vi har ikke lyttet pa hjertet og lunger med stetoskop.



Instruktgr: Nei.
22G: Sa det har jeg ikke gjort, sa det visste jeg ikke hvordan var.
Instruktgr: Du er fgrste ar?

22G: Ja. Men lytting uten stetoskop sa var det, det var jo greit nok, men sann maskin vil jo ikke bli
helt realistisk, men det var bra i forhold til omstendighetene.

Instruktgr: Mhm. Samme spgrsmal igjen, men bare 3 kommunisere med pasienten.

22G: Ja, du far jo ikke kommunisert med en datamaskin pa en mate. Det vil jo ikke bli, ja, jeg syns
ikke egentlig at man far noen szerlig gvelse gjennom kommunikasjonen med den fordi at man far jo
ikke vurdert hvordan skal jeg stille spgrsmalet mitt eller vurdere svaret, hvordan du far svaret,
kroppssprak, ingenting sann.

Instruktgr: Hvis du skulle vridd det mot innlevelse kanskje, i rollespill og sann sa kan jo bare
foreleseren henge over og si at temperaturen er det og det, fgler du at du har bedre innlevelse, at

ikke du blir avbrutt pa en mate av en tredje person?

22G: Ja. Det er jo ogsa noe av frustrasjonsmomentet med rollespill pa skolen at du har en leerer som
kan blande seg litt vel mye inn av og til, sa man far jo en litt mer selvstendighet her da.

Instruktgr: Mhm.

Instruktgr: Okay, da er det siste spgrsmal, og det er om du har noe du @gnsker a fortelle oss som vi
ikke har snakket om eller noe?

22G: Det er jo bare smapirk kanskje.

Instruktgr: Ja, vi elsker smapirk.

22G: Akkurat spo2 maleren da. | virkeligheten nar du setter den pa fingeren sa tar det ganske lang tid
for du far opp et riktig tall. Og det er kanskje noe som.. eller det kan hende at den ogsa gjorde det,

men jeg fikk ikke med meg det. Jeg bare gikk ut ifra at det var det riktige som sto der nar jeg satte
den pa.

Instruktgr: Ja. Det er en skikkelig god en den der vet du.

22G: A ja. Hehe. Det er noe jeg ikke egentlig laerte fgr jeg kom ut i praksis s& setter du den pa sa star
det ganske mye lavere ogsa varmer den seg opp liksom. Sa fgrste gang du setter den pa sa blir du jo
livredd for du tror pasienten holder pa a dg.

Instruktgr: Heheh. Okay, det var en ny en. Noe annet smapirk?



22G: jeg ble litt usikker pa om hendene mine var vasket bra nok. For jeg sa jo fgrste gang at det var
skittent liksom, men sa var det forskjellige smaflekkete nar jeg fglte jeg hadde vasket de vekk.

Instruktgr: Vi har de helt hvite hendene, sa har vi med skitt pa, sa med sape, sa er det liksom vate
hender som er poenget. Men det ser kanskje litt for skittent ut egentlig.

22G: Det var noe som var litt blaflekkete, men var det noe jeg kunne tgrket de hendene med eller?
Instruktgr: Nei. Det var planen, men det ble scrappet. Det ble mer fluff en ngdvendig kan man si. Sa
du trenger egentlig ikke a gve pa a vaske hender, det er bare for a fa det drillet inn at du skal vaske
hender nar du tar pa pasienter. Det er det som er hovedpoenget med det. Det at du vasker de riktig.
22G: Ja, jeg skjgnte for sa vidt det. Men da burde de kanskje bare se rene ut nar du er ferdig med

rensen. Jeg fglte hvert fall at jeg ble usikker pa om maskinen skulle si at jeg ikke hadde vasket
hendene mine.

Instruktgr: Ja, da er det jo bare a bytte tilbake til hvit igjen, eller hudfarget. Men ja, noe mer?

22G: Jeg tror ikke det. Den palpasjonen ble jeg litt usikker pa da. Jeg fglte den var vanskelig & kode,
men jeg fglte jeg hadde handa dypt ned i magen pa pasienten.

Instruktgr: Den er ment til 3 vaere to bokser, sanne hitbokser, sa er det en under den igjen sa nar du
tar tingen ned gjennom begge to sa far du et svar. Men jeg sa du brukte flat hand.

22G: A ja, skulle jeg gjgre sann?

Instruktgr: Ja, alle gj@r jo den palpasjonen forskjellig sa vi tenkte den enkleste var pekefingeren, men
det er jo ikke ofte man gj@r det, man gj@r jo som regel sann.

22G: Ja vi har ikke gvd pa palpasjon. Eller jeg tror ikke det i hvert fall.

Instruktgr: Nei det er jo ikke alltid godt a si. Det ma kanskje vises mer tydelig. Kanskje noe
videoeksempel?

22G: Mhm.

Instruktgr: Om det er utenfor eller inni. Sann at du far kanskje en opplaringsvideo pa utsiden fgr du
bruker det.

22G: Ja, kanskje det. Eller i hvert fall muligheten til & oppsgke en forklaring pa hvordan det skal
gjores. Hadde jeg vaert hjemme med det programmet sa hadde jeg vaert usikker pa den palpasjonen.
Eller i forhold til de feilene jeg fikk da sa skjgnte jeg jo feilene med tellinga av respirasjonen, men
den palpasjonen sa skjgnte jeg ikke hva jeg hadde gjort galt. Eller jeg skjgnte at jeg hadde gjort galt,
men ikke hva. Sa en forklaring pa hvordan den skulle gjennomfgres hadde kanskje veert greit.

Instrukter: Ja.
[Intervju avsluttet]
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MedExVR semi-structured interview — 12K
Participant number: 12K

Date: 10.03.2022 Length: 00:18:30

[Elektronisk spgrreskjema utfgrt fgr start pa opptak]
12K: Sann
Instruktgr: Da var den sendt inn?
12K: Den er sendt inn.
Instruktgr: Flott! [kort pause]. Fint, da vi stille deg noen fa spgrsmal.
12K: Ja.

Instruktgr: Og da kommer vi til & fgrst ga igjennom opplevelsen av a bruke MedExVR for
simuleringstrening. Og det er rettet mot innlevelse og slikt.

12K: mhm.

Instruktgr: Da kommer vi til 3 spgrre ferst om: Hvordan opplevde du realismen til den digitale
pasienten?

12K: Ja, [kort pause] den er der. Du merker jo... det hjelper med at man far litt feedback fra de der
[referer til Oculus kontrolleren]. Det hjelper noe veldig. Fordi det er sann at, kommer man borti
pasienten og man skal ta maling for eksempel: Puls maling her(handledd). Du kjenner at pulsen
kommer inn. Sa det hjelper masse. Enhhm, det samme gjelder pa palperingen. Det hjelper.

Instruktgr: Hvordan opplevde du a kommunisere med den digitale pasienten? Dialog panelet...

12K: Det var veldig greit a bruke. Det litt sann for min del at [avbryter seg selv]. Jeg gikk inn i dette
her som om jeg skulle prgve et helt nytt spill. [kort pause] og da er det som du vet at det fgrste man
gj@r er a bli kjent med kontrolleren. Hvordan dette her fungerer, hvordan man styrer karakteren og
det der. [kort pause] med en gang jeg fikk den biten i orden og fikk det i hendene, sa var det ikke noe
problem noen ting. Kommunisering med pasienten, betjene panelet, alt gikk egentlig av seg selv
etter en stund. Eller det kom ikke etter en stund, det kom egentlig veldig fort.

Instruktgr: Ja, var det noe du savnet nar du skulle kommunisere med pasienten?

12K: Ikke som jeg kommer pa na i fgrste omgang, fordi man har jo introduksjon biten, man tar ID
sjekk pa pasienten og fgdselsdato. Se er det jo [kort pause] de primaer tingene, som bevegelse av
armene... bevegelse av de forskjellige leddene. Men kanskje bevegelse av hode hadde vaert noe,

men ja.

Instruktgr: Han beveger litt pa hode, men man kan ikke akkurat spgrre om det.

12K: Men selvfglgelig, sa er dette en pasient som ligger nede, sa vist man skal fa pasienten til a
bevege mer pa hodet, sa er det kanskje en ide at han sitter. Fordi da kan man bevege pa hode opp
og de forskjellige sidene.
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Instrukt@r: Hvordan opplevde du & behandle pasienten da?

12K: Det gikk veldig fint det. Sa lenge jeg hadde det panelet pa siden, sa var det veldig rett fram med
tanke pa ABCDE modellen. Der man gar fra topp til ta og jobber seg nedover. Men jeg likte ogsa
veldig godt de spgrsmalstegnene dere hadde satt pa siden, i tilfellet det var noe som jeg var usikker
pa, sa kunne jeg klikke pa den. Ogsa bare OK, da gir den meg litt eksra informasjon. Vist det var noe
jeg satt fast pa, sa gir den meg en liten pekepinn pa «OK det er sann», «Det var det, det var snakk
omy, ja.

Instruktgr: Fglte du det var god nok beskrivelse pa de der?
12K: Ja

Instrukt@r: Hvordan opplevde du a navigere og fylle ut ut ABCDE skjemaet?

12K: Det gikk veldig fint, av og til merka jeg at nar jeg tastet inn pa tastene at sleit litt mer
reaksjonen. Men det gikk jo til slutt.

Instruktgr: Hvordan var ABCDE skjemaets utseende i forhold til det virkelige skjemaet dere bruker?

12K: Den er sann som jeg er vandt til, rett og slett A(airways), B(breathing), C(circulation),
D(disability), E(exposure), den er jo som sann den skal vaere. OG for oss som er sykepleier studenter,
og de som kan det der med fgrstehjelp. Dette er noe de lzerer med tanke p3, altsa fgrstehjelp,
ABCDE.

Instruktgr: Du sa vel dette ista, men hvordan var opplevelsen av a trykke pa ABCDE skjemaet?

12K: Sa lenge jeg viste hva jeg skulle gjgre og hva jeg skulle trykke p3, sa var det veldig enkelt. Og
den var veldig enkel @ navigere.

Instruktgr: Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det, fgltes de
naturlig ut? Utdyp?

12K: De fgltes veldig naturlig. Jeg merkte det plutselig nar jeg tok scenrioet at det ikke var noe
problem [vanskelig & hgre], alt satt naturlig i handa. Det er med tanke at man bruker de her [ref til
PrimaryHandTrigger] vist man tenker pa de som en handkontroll. Sa har man tommelen som styre
stikken. Eventuelt knapper. Pa en [vanskelig a hgre], kontroller er de triggerknapper, enten oppe
eller pa siden.

Instruktgr: Et lite tilegs spgrsmal. Spiller du pa konsoll eller PC?
12K: Konsoll.

Instruktgr: Sa der er det kjennskapen kommer fra?

12K: Ja.

Instruktgr: Hvordan opplevde du a gripe objekter i MedExVR?

12K: Ingen problemer i det hele tatt. Med en gang jeg hadde kontrolleren i handa, sa var det ikke
noe problem. Det fgltes bare naturlig.

Instruktgr: Hvordan opplevde du a fgle med hendene dine i MedExVR?
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12K: Det fgltes bra ut, det er fint at man far litt feedback, det hjelper noe veldig. Nar man tar pa
pasienten sa far man en eller annen form for feedback.

Instrukt@r: Hvordan opplevde du a hgre pa diverse lyder i MedExVR?

12K: Det var veldig fint. Jeg tror det hadde veert enda bedre vist jeg hadde et par med gretelefoner.
Men der er det litt fordeler og ulemper. Jeg synes det er veldig bra at man har de hgyttalerne i
handsettet sann at man hgrer litt, for da kan man hgrer hva andre rundt deg sier. For eksempel med
a guide igjennom som dere gjorde nar det kom bugs. Hadde jeg hatt gretelefoner, sa hadde jeg har
alt, men hatt problemer med a hgre dere.

Instrukt@r: Hva med anatomiske lyder, hvordan var de?

12K: Det var bra.

Instruktegr: Opplevde du de som virkelighetsnaert?

12K: Ja. Det jeg merka det best med, var pa pulsen, samme var det nar man lyttet med stetoskopet
pa og bare hgrte litt rundt.

Instruktgr: Da skal vi snakke litt om spesifikke utstyr. Pa en skala fra 1 til 5, hvor 5 er superlett og 1
er veldig vanskelig, hvor vanskelig var det a forsta hvordan du skulle bruke Termometer?

12K: Na skal det sies at vi har fatt trening pa hvordan man skal gjgre dette her. Sa for oss som er
sykepleier student a bare se hvordan det fungerer, det var ikke noe problem i det hele tatt.
(Indirekte score pa 5)

Instruktgr: Hva med stetoskopet?

12K: Samme der ogsa

Instruktgr: Hvilket tall vi du gi fra 1 til 5?

12K: Jeg vil sette en 5 pa der altsa fordi det var veldig greit a bare ta tak, og man har den ene delen
man tar takk i for a lytte med.

Instruktgr: Hva med lommelyktpennen?

12K: Den funka som den skulle, jeg sier 5. Jeg merka at det fgrste jeg gjorde nar jeg tok pa den, sa
var det «OK, dette ser ut som en penn» og jeg prgver a trykke med den ene knappen og den funka.
Det falt meg helt naturlig a trykke pa trigger knappen (PrimarylndexTrigger). Ogsa «OK, lyset er pa».

Instruktgr: Det var det fgrste du prgvde?
12K: Ja.

Instruktgr: Da gar vi litt over til bruken av MedExVr i utdanning. Hvordan opplevde du a motta
tilbakemelding fra MedExVR etter fullfgrt scenario?

12K: Det var bra, jeg fikk gode tilbakemeldinger. Skulle det vaert noe som er bare noe smapirk. Jeg
savnet litt mer informasjon som den popup boksen. Her skulle du kanskje gjort ditt og her skulle du
gjort datt.

Instruktgr: Sann pa slutten der du gjorde feil?

12K: Ja, for eksempel, ja. Og vist den har noe opplink til internett der den kan henduvise til en eller
annen side.
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Instrukter: Fikk du lyst til & prgve igjen for & oppna bedre poengscore?

12K: Oh yes.

Instrukte@r: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt & kunne bruke
det i lgpet av utdanningen din?

12K: Ja.

Instruktgr: Hvorfor?

12K: Det er fordi det er noe ekstra, for eksempel den gvelses posten vi har, der vi prgve pa dokker
eller tester ut ulike prosedyrer pa hverandre, men denne er her er et veldig godt supplement.
Grunnen kan veaere for eksempel at det er fullt pa gvelses posten. Hvor skal man da trene? Da har
man dette som et veldig godt alternativ.

Instruktgr: Hvis du kan utdype deg litt her, hvordan kunne et slikt program pavirket din prestasjon i
utdanningen din?

12K: Ja. Da tenker jeg rett pa spillverden og det er rett ogslett for a prgve a klare en highscore eller
fa et trophy eller hva enn det er rett og slett bare for a prestere bedre. Det blir litt som et spill der
man plutselig sitter fast. Men sa er dette et bra spill eller intuitivt slik at man ikke har lyst a legge det
fra seg, sa man sitter a pregver igjen helt du klarer det. Og det er det [MedExVR] gir meg fglelsen av.

Instruktgr: Hva tenker du om a bruke et slikt program i din utdanning for mengdetrening?

12K: Absolutt. [vanskelig a hgre]... det ligger litt 3 bli bedre pa det man gjgre. Og at man laerer av det
er bare en bonus.

Instruktgr: Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR sammenlignet med
simuleringen gitt pa Universitetet i Agder nar det kommer til a: Ta temperatur pa pasient?

12K: Det er ikke tvil om at det er noe helt annet a gjgre det pa en levende person, for ndr man skal ta
temperaturen, sa kan man ikke bare stikke den inn i gret. | virkelighetet, sa skal man gjerne dra gret
litt bakover slik at man kommer til trommehinnen. Det er det som egentlig er hensikten med det.
Men prinsippene er jo der. Man har basicsen pa hvor termometeret skal inn.

Instruktgr: Hva med a lytte pa hjerte og lunger?

12K: Det fgltes ut som noe av det samme. Det er selvfglgelig noe helt annet ndr man har stetoskopet
pa seg. Men man merker nar den er der gitt at man far tilbake en eller annen respons. Man lytter pa
gret at han har puls og du hgrer pusten, sa man far en respons.

Instrukt@r: Hva med 3 lytte pa kommunisere med pasienten?

12K: Med tanker pa at her er det bare 3 trykke pa de forskjellige tingene. Dere har med det basic
tingene som ID skjekk, men selvfglgelig vist man tar dette pa tomannshand da gar kommunikasjonen
litt mer flytende.

Instruktgr: Sa det fgltes ikke likt ut i det hele tatt egentlig?
12K: Nei, men dere har basicen inne da.

Instruktgr: Hvis du kunne beskrevet det med noen fa ord, hvordan ville du har beskrevet
kommunikasjonen med VR?



Note: All interviews were conducted in Norwegian and transcribed in Norwegian.

12K: [Lenger pause] Det er bra. Det jeg tenker ogsa at det er mulig a legge til flere bokser der man
kan legge til ekstra spgrsmal som [uklart hva som blir sagt i opptak]

Instrukter: Er det noe du gnsker a tilfgye som vi ikke har vaert innom? Dette er litt mer apen
mikrofon for din del.

12K: [Lengere pause] Ikke som jeg kommer pa i fgrste omgang. [kort pause] Som et laerings verktgy,
sa er dette veldig bra. Jeg skal veere helt zerlig a si at nar jeg sitter her a tenker n3, sa tenker litt pa
hvordan dette vil vaere kontra til 3 gve pa en gvelses post. Men nar jeg fikk testet dette, sa ble jeg
overbevist pa noe helt annet. Hjelper med at man far feedbacken fra kontrolleren og lyden.

Instruktgr: Da er vi igjennom. tusen takk for at du ville delta. Har du noen spgrsmal kan disse rettes
til en av kontaktpersonene som star pa samtykkeskjemaet du fylte ut fgr vi startet. Vil bare igjen si at
all publisert informasjon vil bli anonymisert og at du nar som helst kan kontakte oss angaende
sletting av innsamlet data.

[Intervju avsluttet]
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MedExVR semi-structured interview — 20K
Participant number: 20K
Date: 25.04.2022 Length: 00:29:38

[Elektronisk sp@rreskjema utfgrt fgr start pa opptak]

Instruktegr: Hensikten med dette intervjuet er at du forteller oss mest mulig om hvordan du
opplevde a bruke Virtual Reality for simuleringstrening.

Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt program i Igpet av din
utdanning. Vi vil fortsette med noen spgrsmal rettet mot din innlevelse i den virtuelle verdenen.
Intervjuet avsluttes med spgrsmal du fglte noe behagelig (gay, spennende, motiverende) og ubehag
under testingen i form av Svimmelhet, kvalme, ol. og eventuelt nar du fglte det. Det er ogsa apent
for at du kan si et par setninger om programmet som ikke er dekket av spgrsmalene fgr intervjuet
avsluttes.

Da vil vi begynne med spgrsmal rettet mot opplevelsen ved @ bruke MedExVR.

20K: Mhm
Instruktgr: Og da er fgrste spgrsmal, hvordan opplevde du realisme til den digitale pasienten?

20K: Den pasienten, den, vi pleide & bruke dukker pa simulering, sa jeg ser den ser ut som a vaere
med pasienten. Det var ggy a spille. Ja.

Instruktgr: Mhm, sa du opplevde realismen bra?
20K: Ja mhm.

Instruktgr: Okay, sa da er neste, hvordan opplevde du @ kommunisere med den digitale pasienten?
Det var nar du trykket pa dialog panelet.

20K: Jeg har ikke spurt sa, mye, sa jeg ikke vet helt hva jeg skulle gjgre, sa men pasienten
komminsere. Det var det jeg sa, kanskje vis jeg skulle bli mer kjent med han eller fa mer informasjon
fra pasienten, men pasienten svare pa det jeg spgrre, det jeg trykket pa.

Instruktgr: Sa hvis du kunne spgrre ordentlige spgrsmal, ville du likt det bedre da?

20K: Ehh, jaa, den s3, det er bedre a fa sann guidet spgrsmal, men hvis man skal vite andre ting og
spgrre andre spgrsmal, det kan jo vaere vanskelig for dere a vite hva man burde spgrre om. Det kan
dere jo ikke helt vite.

Instruktgr: Haha ja.

20K: Sa det er bedre med sann som dere har, sann guided.

Instruktgr: Ja saa, neste spgrsmal, hvordan opplevde du a behandle den digitale pasienten?
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20K: Ehm tja, den var lik, men jeg ser at den er veldig g@y a bruke, man kan prgve pa den mange
ganger, det er ggy a spille. Spille sanne ting.

Instruktgr: Ja, hvordan opplevde & navigere og fylle ut det digitale abcde skjemaet? Det du skrev pa
den tingen pa veggen der?

20K: Ehm, det den er, jeg ser at alt som er ngdvendig a gp gjennom er pa plass, og jeg ser at det er
ikke noe som mangler i forhold til det jeg kjenner av abcde.

Instruktgr: Men hvordan var det a trykke, var det vanskelig eller?

20K: Nei, det var egentlig, det var lett hvis man er kjent med systemet.

Instruktgr: S3 som oppfalgingsspgrsmal. Tror du det hadde blitt lett om du hadde gvd lenge?

20K: Ja det skulle jeg bli. Ehm, nei jeg vet ikke hva som skjedde pa dem siste temperatur. At den satt
fast eller ike, men i begynnelsen var det enkelt. Eller om den var ufglsom. Det var enkelt & trykke a
disse knappene ellers.

Instrukter: Ja den satt fast, den var bugged.

20K: Ja jeg visste ikke helt hva jeg skulle gjgre.

Instruktgr: Nei. Bedre opp laering, vi ma ha bedre opp leering. Hahah skal vi se.

20K: Jeg hadde ikke slike forventninger, jeg trodde ikke jeg skulle se sa noe sa spennende, det ble
mye ja. Mye pa kort tid og ja. Og sant ja.

Instruktgr: Hvordan var ABCDE skjemaets utseende i forhold til det dere pleier a bruke?

20K: Ja ehm, det de. | virkeligheten i abcde, sa skal man ga gjennom abcde pa 1 minutt og a fylle ut
et sant skjema, du ma ga gjennom, du ma lese, og ting. Set tar tid a ga gjennom og registrere noe.
Veldig sikker pa at abcde er a ha sann overblikk med en gang, se pa pasienten, er den, hvordan skal
pasienten reagere. Det er fgrste gyeblikket som teller.

Instrukter: Er dere vandt med News2?

20K: Ikke bare news2, sa hvis pasienten svarer, sa vet man at luftveier er apne, det er ikke noe sant.
At du teller puls, ogsa det a ga gjennom dette systemet. Det er ting man har i hodet. Hva skla man
gjgre og ga gjennom. Ogsa det d gd inn i dybden av systemet, det er mer ferdighet i trening, men i
vanlig virkelighet, sa er det veldig vanskelig a ga a bruke et slikt skjema dette. Det a skrive og sant.
Og ha alt tilgjenlug pa den mate.

Instruktgr: Ja mhm ikke sant.
20K: Men hvis du trener mye pa den, og du forstar hva du skal gjgre og hvordan og hvilke punkter,

og der man gar i systemet manger ganger, sa fester det seg i deg, sa vet du at ja ma skal jeg sjekke
huden og sant. Og det blir lettere a huske.
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Instrukter: Ikke sant, ja okaay.

Instruktgr: Opplevde du ABCDE skjemaet reagerte slik du forventet da du trykket pa det?

20K: Ja, det ja.

Instrukter: Kan du utdype litt mer?

20K: Ja unntatt den med temperaturen, sa ser man at den den med og du trykker sa gar ting ned
med en gang, det er ikke noe forsinkelse i systemet, og hvis man trykker pa ting, trykker likt pa
knappene, sa det gar fortere.

Instruktegr: Okay.

Instruktgr: Hvordan var utformingen av knappene? Sann nar du skulle trykke og sant?

20K: Ja ehm, jeg vet det kan bli veldig lett for noen som spiller, fordi de er flinkere til 3 trykke sant.
For meg som aldri har spilt disse, men jeg skjgnte hvordan det er nar det at sann, at disse knappene

ligger sann utformet slik som hendene. Sa det er lett a styre pekefingeren. Sa du ser det er formet
som hendene. Sa der passet med fingeren. Det er ikke noe vanskelig det om man blir vandt til det.

Instruktgr: Ja, hvordan opplevde du a gripe objekter i MedExVR?

20K: Det var ikke vanskelig, man tar den hvis man trykker riktig, det var jeg som ikke skjgnte riktig.
Instruktgr: Du klarte det jo veldig bra pa slutten.

20K: Ja pa slutten, jeg bare mistet ting pa bakken. Haha.

Instruktgr: Skal vi se, hvordan opplevde du a fgle med hendene dine i MedExVR?

20K: Det egentlig gar helt fint, det er ikke noe, for det tilpasses til disse hendene pa kontrolleren.
Instruktgr: Men hvordan var det med vibrasjonen, nar du skulle kjenne pa pasienten?

20K: Ehm, der jeg ikke fglte sa mye, jeg observerte abre at jeg hadde tatt pa den. Og at det kommer
farge og at sann.

Instrukter: Det var slik at du skulle kienne med pekefingeren ned i magen. Sa ville du kjenne
vibrasjon og slikt nar du trykker ned i magen.

20K: Okay, ja jeg skjgnte ikke den.
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Instruktgr: Det er ikke lett uten kanskje a ha en video, ja for vi tenkte kanskje & ha en video som
viser hvordan man faktisk gjgr det.

20K: Mhm, ja, egentlig sa tror jeg at det hadde hjulpet med video i opplaeringen. Fordi for eksempel
pa skolen sp bruker de et var(?) system hvor de trykker inn og det viser hvordan man tar pa sterile
handsker. Det viser hele prosedyren. Hvis man bare fa insruksjonen verbalt er det ikke alltid lett &
skjgnne. Hvis man ser pa video sa blir det lettere a forsta, spesielt for sprakforskjeller.

Instruktgr: Sann hvis man ser video fgrst fgr undersgkelsen.

20K: Ja.

Instruktgr: Hvordan opplevde du a hgre pa diverse lyder i medexvr?

20K: Fra pasienten?

Instruktgr: Ja

20K: Jo han snakker og det forstar jeg, jeg hgrte riktig hva han sa. Er ikke noe problem med lyden.

Instruktgr: Yes, jo skal mi sja. Pa en skala fra 1 til 5, der 1 er vanskelig og 5 er lett, hvor vanskelig var
det a bruke termometeret?

20K: Termometeret, der, jeg har ikke tenkt pa hvordan man gjgr.

Instruktgr: Men var det lett a gjgre eller?

20K: Ja det var lett, det gikk med en gang. jeg ja.

Instruktgr: Sa pa en skala fra 1 til 5 s3?

20K: Det er 5

Instruktgr: Samme sp@rsmal pa stetoskopet.

20K: Haha ja vanskeig for meg a ta pa, hvis jeg sier 5 sa er det ikke det. Den var vanskelig.
Instrukter: Sa, 1 til 5?

20K: Ja ehm, det kan veere det var meg som ikke skjgnte, men ja det er 3.

Instruktgr: Ja samme spgrsmal, bare med lommelykten? Den du lyste med

20K: Det var enkelt, ja det var egentlig det, uten at jeg klarte det med en gang, men a bruke den var
enkelt.

Instruktegr: Sa 1 til 5?



20K:

Jo 5.

Instruktgr: Okay, videre til siste halvdel av spgrsmalene? Her er det rettet mot bruken av MedExVR i
utdanning. Spnn motivasjon og engasjement.

20K: Ja det er ggy a spille.

Instruktgr: S3 hvordan opplevde du @ motta tilbakemelding fra medexvr etter fullfgrt scenario? Det
var det sm dukket opp pa skjermen etter du var ferdig.

20K: Ja jeg skjgnte ikke helt den tilbakemeldingen, sant er 0 poeng, sa det var litt.
Instrukter: Ja.

20K: S3 jeg skjgnte ikke helt hva den snakke om.

Instruktgr: Ja det sto i rgdt hvis den var feil ogsa sto det riktige svaret der.

20K: Ja ok ja (gjenforteller) ja da skjgnner jeg.

Instruktgr: Ja det kunne kanskje vaert bedre forklart.

20K: Ja mhm. Kanskje fa mer informasjon om hvordan den vil se ut og hvordan scoren virker pa
forhand, sann at man vet hvordan den ser ut og ja. Som en del av opplaeringen.

Instruktgr: Fikk du lyst til 3 prgve igjen for 3 oppna bedre poengscore?
20K: Ehm ja, unntatt at jeg har darlig tid i dag.
Instruktgr: Mhm

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt @ kunne brukt
det i Igpet av utdanningen?

20K: Ehm ja.

Instruktgr: Hvorfor?

20K: Ehm ja det, det er sann mestring, sa man ser ting, hvordan du gjgr og begreper og ja, hvis man
spiller sanne ting, da blir ting fast i hodet, sann du, det du glemmer ikke for det er ting du gar
gjennom hele tiden.

Instruktgr: Repetisjon?

Ja repetisjon og fobedre score, de fester seg i hodet og det blir lettere & huske.



20K:

Instruktgr: Ja mhm ska mi sja.

20K: Og det kan hjelpe sa kan jeg si det ogsa kan hjelpe a bli kjent med andre studenter, hvis man
spiller sa mmen. Dette er ogsa i stedet for a spille med fotball eller kriger, sa er dette bedre a

sosialere seg ogsa.

Instruktgr: Utdyp deg, hvordan kunne et slikt program hjelpe deg med din prestasjon i din
utdanning?

20K: Ehm jo spnn mestringsfglelse. Sa hvis du spiller sann, og du ser du spille abcde og jeg score alt
riktig 100% ja det fgle ar jeg kan, uten tvil. Jeg pleier a si til mine barn at ja jeg har barn som gpr pa
spnn kjgreskolegving. Sa jeg si de spille den, og hvis de score, bestar teoriprgven 3 ganger, dabestar
du pa biltilsynet med en gang. Og det ble sant.

Instruktgr: Jaja se det ja. Haha.

Instruktgr: Neste mot slutten. Hva tenker du om a bruke et slikt program i den utdanning for
mengdetrening?

20K: For mengdetrening?
Instruktgr: At man kan gva om igjen og om igjen og bli bedre og bedre?

20K: Ah jaja, det er det samme som jeg har sagt, og at det er ggy a spille den og at for denne og
mestrefglelse.

Instruktgr: Men tror du dette ville vaert aktuelt a8 implementere dette her som et opplegg designet
for repetisjonstrening.

20K: Haha ja hvis dere vil ha dette pa UiA, sa ma dere snakke med (UiA ansattes navn) han er veldig.
Instruktgr: Haha ja vi har snakket med han. Sa vi er godt i gang. Han er med pa prosjektet.

20K: Jeg skulle gjerne snakke med han det er han som foreleser den pa UiA her.

Instruktgr: Yes, ska mi sja. Ja. Hvordan opplevde du a gjennomfgre ABCDE prosedyren i MedExVR
sammenlignet med simulering gitt pa UiA nar det kommer til 3 ta temperatur pa pasienten? Sann for
a sammenligne nar du tok temperaturen pa pasienten her, hvordan var det sammenlignet med nar
du har gjort det pa UiA nar du har trent?

20K: Ja, pa dukke?

Instrukter: Ja.

Ja pa dukke, da husker jeg ikke at det var sann maling?



20K:

Instruktgr: Pa med studenter da?

20K: Ja det var sann maling. Sa med student, noen synes kanskje det er ubehagelig a ta, noen synes
det gar helt fint. Det er forskjellig fra folk og folk er forskjellig. Jeg husker noen tok evaluering pa
noen andre og de fant ut at en person var syk og de syntes ikke det var ngdvendig andre studenter
skal vite hva slags sykdom de hadde. At det blir oppdaget av en student, ikke greit.

Instruktgr: Ja har hgrt folk som finner ut at de er diabetikere nar de skal male blodsukker.

20K: A3 ja det det skjer. (deltaker meddeler privat info her, som er dermed er sladdet).

Instrukter: Aja ja.

20K: Ja sp jeg matte forklare til alle at ja. Det var greit for meg. Men andre ville kanskje ikke like det.
A si til andre at man har kroniske sykdommer, kan komme i veien om noen har plan om 3 bli
kjeerester eller noe. Haha

Instruktgr: Haha ikke samt. Samme spgrsmal da, bare nar det kommer til 3 lytte pa hjertet?

20K: Hmm njaa

Instruktegr: Nei du fikk vell ikke gjort det i medexvr?

20K: Nei jeg bare se pa pasient og se pa bevegelse pa kassa, jeg bare sa bevegelse, bedre maling.

Instruktgr: Ja men, da gar vi til siste spgrsmal. Ja da er det samme igjen med a kommunisere med
pasienten?

20K: Ja, jeg ja den pasienten, dialog panel, det var klar, det var jeg som ikke skjgnte helt.
Instruktgr: Var det noen spgrsmal du savna?

20K: Ehm nei ehm pasient, ehh, ja sann man kan spgrre nar de ble syke og nar de fglte seg syk og
sant, tid, nar han begynte a fgle seg syk. Noen ganger spgrre pa rollene. Der man spgr hva som har
skjedd, nar det skjedde. Man kan spgrre med a snakke sa kan man spgrre hva som helst. Og man kan
ikke bare begynne a ta malinger og sant uten a snakke med pasienten.

Instruktgr: Mhm! Okay, da er det siste spgrsmal, og det er om du har noe du gnsker a fortelle oss
som vi ikke har snakket om eller noe?

20K: Ehm. Systemet det kan veere sann du kan fa integrert news scoring pa slutten. Og scoring med
resultat. Utenom bare den scoringen som var. Scoring fra midten og ut. Hva pasient, hvordan er
situasjonen av pasienten. Som for eksempel hvis du gar gjennom. For inspirasjon. Og male
temperatur og fa news scoring med en gang der man slepper a ga gjennom igjen for a sjekke
manuelt hva som var inspirasjon for. Sann som den at du far news score pa. Med en gang pa siden.



20K:

Instruktgr: Tenker du en slags fasit? Sann at du far det i news2 form?

Nei ikke news2 form, hvis du fylle inn disse verdiene i programmet sa kommer det et lite vindu
med new scoren ved siden av.

Instrukter: Ja kanskje, kanskje.

20K: Det er sann jaa ehh hvis dere har alt annet, sa er det bra. For dere har alt som trengs. Det
kunne hjulpet ved a gi beskjed videre. Og hensikten med abcde er a gi news score. Og hvis du har
den pa plass uten a ga gjennom igjen sa blir det lettere. Som for eksempel pa sykehuset, sa skriver
du inn sa far du en news score.

Instruktgr: Okay, interessant, da er du ferdig, tusen takk for at du ville delta... skal vi se, skal bare
lese dette. Da er du ferdig, tusen takk for at du ville delta. Har du noen spgrsmal kan disse rettes til
en av kontaktpersonene som star pa samtykkeskjemaet du fylte ut fgr vi startet. Vil bare igjen si at
all publisert informasjon vil bli anonymisert og at du nar som helst kan kontakte oss angaende
sletting av innsamlet data.

[Intervju avsluttet]
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MedExVR semi-structured interview — 22K
Participant number: 22K

Date: 26.04.2022 Length: 00:07:57

Instruktgr: Sann, da har du gatt igiennom det elektroniske spgrreskjemaet?

22K: Ja.

Instruktgr: Super! Da skal jeg ga igjennom litt igjennom noe generel informasjon ogsa skal du svare
pa noen spgrsmal. Jeg forstar at du har litt darlig tid og du kan svare sa langt eller kort som du selv
gnsker. [Finner frem intervju ark] Hensikten med dette intervjuet er at du forteller oss mest mulig
om hvordan du opplevde a bruke Virtual Reality for simuleringstrening.

Vi gnsker deretter at du forteller litt om dine meninger om bruk av et slikt program i Igpet av din
utdanning. Vi vil fortsette med noen spgrsmal rettet mot din innlevelse i den virtuelle verdenen.
Intervjuet avsluttes med sp@rsmal du fglte noe behagelig (gay, spennende, motiverende) og ubehag
under testingen i form av Svimmelhet, kvalme, ol. og eventuelt nar du fglte det. Det er ogsa apent
for at du kan si et par setninger om programmet som ikke er dekket av spgrsmalene fgr intervjuet
avsluttes.

Noen sp@grsmal sa langt?

22K: Nei.

Instruktgr: Nice, da starter vi med fgrste spgrsmal... hvordan opplevde du den digital pasienten?
22K: Veldig bra.

Instruktgr: Veldig bra? Har du noe mer du vil tilfgye der?

22K: Nei.

Instruktgr: Ok, ehhh hvordan opplevde du @ kommunisere med den digitale pasienten?

22K: [kort pause] ehhhh... [kort pause] veldig bra.

Instruktgr: [lengere pause] Hvordan opplevde du a behandle den digitale pasienten?

22K: [kort pause] Det var ehhhh... kort sagt er det ehhh... det var greit. Ja det var greit, men det var
vanskelig a fa tak i tingene. Jeg tror det har noe med at det var jeg ikke er vandt til 3 bruke VR og jeg
brukte litt tid pa a bli kjent med knappene.

Instruktgr: Ja [lengere pause] ehhh... hvordan opplevde du a fylle ut ABCDE skemaet?

22K: [kort pause] mmmmbh... Det var spennende, det var ggy, ja.

Instruktgr: Ja, ehhh... neste spgrsmal kan veere litt vanskelig for deg a svare pa, men...
Hvordan var ABCDE skjemaets utseende i forhold til det virkelige skjemaet dere bruker?

22K: [kort pause] ehhhmm [kort puase] det er ikke likt.

Testing note: Participant 22K experienced severe issues with the VR application due to disconnection and
reconnection of the Oculus headset from the auxiliary hardware needed for observation. The application would
continue to act abnormal after the headset was reconnected with the auxiliary hardware. Issues that arose was
input not being registered, low framerate, and loss of tracking.
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Instrukter: kan du dra noen likheter mellom den og den du bruker?

22K: Ja! Det var veldig mye NEWS og veldig mye som var likt som pd NEWS skjemaet. Men det var
ikke alle oppgavene som var like relevante i forhold til NEWS, men oppgaver som er viktige i seg selv.
Altsa sjekke pupillene er viktig, men ikke viktig i forhold til NEWS.

Instruktgr: Hvordan var opplevelsen av a trykke pa ABCDE skjemaet?

22K: [kort pause] Det var litt ggy nar jeg gjorde det riktig. Det var fordi jeg glemte a aktivt bruke
pekefingeren. Det hadde faktisk veert lettere vist jeg hadde gjort det.

Instruktg@r: Basert pa det jeg observerte under prgvingen, sleit du noe med dybdesynet? Det virka
som du trodde du var naermere ting enn det du egentlig var.

22K: [kort pause] Ja. Eller nei, jeg bevist gjorde det. Jeg strakk meg ofte etter fordi jeg syntes det var
litt stress a matte ga bort. Og jeg ble litt svimmel. Du la vel sikker merke til det.

Instrukter: Jeg gjorde det. Du ble mer og mer stille jo lengere inn i testen du gikk. [Lengere pause]
Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det?

22K: [kort pause] ehhh. Det gikk fint nat jeg fikk trykket pa tastene, men nar jeg trykket riktig sa traff
den jo og jeg fikk opp det jeg forventet.

Instrukter: Jeg gjorde det. Du ble mer og mer stille jo lengere inn i testen du gikk. [Lengere pause]
Opplevde du at ABCDE skjemaet reagerte slik du forventet da du trykket pa det?

22K: Tror det er pa grunn av at jeg ikke er sa vandt til det. Ja.
Instrukte@r: Hvordan var utformingen av kontrolleren?

22K: Det var veldig fint. Det var veldig fint og det at dere viste med de gule fordi de som ikke har
veert borti VR har ikke peiling, er ikke kjent med de knappene, det var veldig bra.

Instruktgr: Sa du siet at det var greit, men det var bra at knappene ble vist med en slags digital
tvilling under opplaeringen?

22K: Det var veldi... Det gjorde alt mye lettere istendefor at det hadde vaert rett pa hender. Da er det
ikke lett & vite hvor man skal trykke, hvor man skal begynne og hvor man skal ta tak. Sa det var veldig
fint.

Instruktgr: Hvordan opplevde du a gripe objekter i MedExVR?

22K: Jo... Det var greit.

Instruktgr: Hvordan opplevde du a fgle med hendene dine i MedExVR?
22K: Det var uuuhmmmm... [lengere pause]

Instruktgr: Du kjente vell kanskje nar du fgte etter puls?

22K: Ja, det var ggy nar du far en vibrering, det gjgr ting litt mer realistisk.
Instruktg@r: Hvordan opplevde du a hgre pa diverse lyder i MedExVR?

22K: Det var veldig ggy. Det fgltes da ut som at det var mer kommunikasjon da, istendenfor at det
var bare en dokke eller som det er i simmulasjonen. Det var pa en mate et menneske der [latter].

Testing note: Participant 22K experienced severe issues with the VR application due to disconnection and
reconnection of the Oculus headset from the auxiliary hardware needed for observation. The application would
continue to act abnormal after the headset was reconnected with the auxiliary hardware. Issues that arose was
input not being registered, low framerate, and loss of tracking.
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Instruktgr: Ja, skal vi se... Pd en skala fra 1 til 5, hvor 5 er superlett og 1 er veldig vanskelig, hvor
vanskelig var det a forsta hvordan du skulle bruke utstyr: Termometer?

22K: 5

Instrukt@r: Samme sp@grsma igjen, bare med Stetoskop?
22K: Det var 4

Instruktgr: Og siste delspgrsmal, Lommelykt pennen?
22K: Det var ehhhm... 5

Instruktgr: Yes, da er pa vei inn mot siste innspurt. Hvordan opplevde du a motta tilbakemelding fra
MedExVR etter fullfgrt scenario?

22K: Det var veldig trist [ref. lav poengscore][latter], neida det var bra, det er sann man leerer og det
er det man skal. Det var bare meg som misforstod litt ting.... [plukket ikke opp av mic], nei det var
veldig bra.

Instruktgr: Fikk du lyst til & prgve igjen for & oppna bedre poengscore?

22K: Ja.

Instruktgr: Hvis du hadde fatt tilgang til et slikt program pa ditt studie, ville du ha likt @ kunne bruke
det i lgpet av utdanningen din? Hvorfor?

22K: Ja, jeg hadde brukt det i typisk f@r... ja. Si vist det ikke er nok gvelsesrom eller vist det er darlig
med tid, eller man kan gve pa ting rett fgr eksamen eller bare trenger litt oppfriskning, sa hadde
dette passet perfekt. Siden man kan fa tilgang til det nar som helst.

Instruktgr: Utdyp deg, hvordan kunne et slikt program pavirket din prestasjon i utdanningen din?

22K: [lengere pause] Det gjgr det mulig 3 se og gve pa aktuelle situasjoner som man kan mgte pa i
jobb og i praksis.

Instruktgr: Hva tenker du om a bruke et slikt program i din utdanning for mengdetrening?

Testing note: Participant 22K experienced severe issues with the VR application due to disconnection and
reconnection of the Oculus headset from the auxiliary hardware needed for observation. The application would
continue to act abnormal after the headset was reconnected with the auxiliary hardware. Issues that arose was
input not being registered, low framerate, and loss of tracking.
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22K: ehhh... veldig viktig, siden dette gir god mulighet og tilgang til mengdetrening. Gitt at man ikke
trenger noe utstyr. Og man trenger ikke en medstudent til & vaere med, man kan gjgre dette alene.
Man trenger ingen andre. Man kan veaere selvstendig og arbeide med dette alene.

Instruktgr: Hvordan opplevde du 3 gjennomfgre ABCDE prosedyren i MedExVR sammenlignet
med simuleringen gitt pa Universitetet i Agder nar det kommer til 3:Ta temperatur pa pasient?
22K: Jeg tror jeg ikke kan svare pa den

Instruktgr: Har du ikke vaert med pa simuleringslabben?

22K: Nei.

Instruktgr: Nei, ok da ma vi kanskje reformulere den litt.... Ehhhhh... da tror jeg vi stryker den og sier
oss ferdig der.

22K: Jeg ma uansett Igpe na, sa det passer greit.

Instrukter: Ok, fgr det, sa ma jeg bare gi deg noe informasjon, du kan bare pakke sammen i
mellomtiden.

Instruktg@r: Da er du ferdig, tusen takk for at du ville delta. Har du noen spgrsmal kan disse rettes til
en av kontaktpersonene som star pa samtykkeskjemaet du fylte ut fgr vi startet, eller du kan bare
kontakte meg gitt at du har jo nummeret mitt. Vil bare igjen si at all publisert informasjon vil bli
anonymisert og at du nar som helst kan kontakte oss angaende sletting av innsamlet data.

[Intervju avsluttes]
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