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Abstract

Background: Systematic communication, such asthe ISBAR (identification, situation, background, assessment, recommendation)
approach, comprises a generic, transferable nontechnical skill. It can be used during the handover of patients set to undergo
surgery and can be practiced in various ways, including virtual reality (VR). VR increasingly has been implemented and valued
in nursing education as a positive contribution to teach students about pre- and postoperative nursing. A new nonimmersive 3D
learning activity called the Preoperative ISBAR Desktop VR Application has been developed for undergraduate nursing students
to learn preoperative handover using the ISBAR approach. However, the usability of this learning activity has not been studied.

Objective: This study aimed to investigate how second-year undergraduate nursing students evaluated the usability of the
Preoperative ISBAR Desktop VR Application.

Methods: Thiswas a qualitative study with observation and interviews. The inclusion criteria were undergraduate second-year
nursing students of varying ages, gender, and anticipated technological competence. The System Usability Scale (SUS) questionnaire
was used to get a score on overall usability.

Results. A total of 9 second-year nursing students aged 22-29 years participated in the study. The average score on the SUS
was 83 (range 0-100), which equalsa“B” on the graded scale and is excellent for an adjective-grade rating. The students expressed
increased motivation to learn while working in self-instructed desktop VR. Still, afew technical difficulties occurred, and some
students reported that they experienced some problems comprehending the instructions provided in the application. Long written
instructions and alack of self-pacing built into the application were considered limitations.

Conclusions: The nursing students found the application to be usable overal, giving it an excellent usability score and noting
that the application provided opportunitiesfor active participation, which was motivational and facilitated their perceived learning
outcomes. The next version of the application, to be used in arandomized controlled trial, will be upgraded to address technol ogical
and comprehension issues.
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Introduction

The exchange of relevant clinical information from one provider
to another (eg, handover) is crucial for the surgical pathway
because missing information and incomplete handover can lead
to adverse patient outcomes [1,2]. The ISBAR (identification,
situation, background, assessment, and recommendation)
approach is an evidence-based approach to ensure consistent,
structured communication [3] and can be used in inter- and
intraprofessional collaboration for patients about to undergo
surgery [4-8]. Studies have reported that using ISBAR can
improve communication between health care providers [9,10]
and reduce communication errors[11].

Considering that a lack of clear communication directly or
indirectly can endanger patient safety, the evidence suggests
that ISBAR skills acquisition should start early in nursing
education [12,13]. ISBAR traditionally is learned through
role-playing in simulations or in classroom settings [14,15].
The past few years have seen an increased interest in virtual
reality (VR) as a method to learn structured communication
[16-18].

Desktop VR isacomputer-generated 3D environment presented
on nonimmersive desktop and laptop PC screens[19]. Desktop
VR typicaly is built around user interaction, such as moving
avatars, typing commands, and interacting with others while
completing atask [19]. The advantage of desktop VR isthat it
has potential for letting users practice without supervision while
receiving audio and visual instruction and has instant feedback
from the VR application itself in a safe environment [17]. VR
has been increasingly implemented and valued in nursing
education as a positive contribution to curriculato teach students
about pre- and postoperative nursing [20-22]. Using desktop
VR as an active learning method also aligns with studies that
have recommended interactive teaching strategies in curricula
[23]. However, to the best of our knowledge, no published
research exists on desktop VR solutions that practice handover
using the ISBAR approach in a preoperative setting [24].

Perceived usahility is essential when devel oping such solutions
[25-27]. The International Organization for Standardization has
defined usability as “the extent to which a product can be used
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by specified usersto achieve specified goalswith effectiveness,
efficiency, and satisfaction in a specified context of use” [28].
Furthermore, the degree of learnability is defined as part of the
usability assessment [28]. We developed the Preoperative
ISBAR Desktop VR Application (henceforth “application”),
which is intended to be used in a randomized controlled trial.
Thus, its usability needsto be tested to optimize the application
for virtual smulation in nursing education.

This study aimed to investigate how second-year undergraduate
nursing students evaluated the application’s usability.

Methods

Design
Thiswas a qualitative observational study with interviews. The
usability test was conducted during the fall semester of 2021.

Preoperative | SBAR Desktop VR application

The application was part of aresearch project focusing on the
use of VR in health care education [29]. It was created to teach
handover skills when using the ISBAR approach and is based
on cognitive principles from the 4-component instructional
design (4C/ID) [30] guidelines, comprising (1) alearning task,
(2) supportiveinformation, (3) procedural information, and (4)
part-task practice. Instructions and tasks were based on
evidence-based knowledge of |earner-centered teaching [31-33]
and national ISBAR guidelines[34]. A version of the application
till under devel opment was used.

The various sequencesin the application are presented in Table
1. The students were organized into groups of 3 who played
together in VR through 3 main activities. Thefirst activity was
to sort patient information individualy using the ISBAR
approach and compare and discuss the participants' individual
sorting to clarify the ISBAR approach. The second activity was
to perform handovers using the ISBAR approach, which was
between a nurse on a night shift and a day shift, and between a
nurse on a day shift and an anesthesia nurse. The third activity
was a debriefing that focused on the experience in general and
on selecting the most important patient information to
communicate first.
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Table 1. Presentation of the Preoperative ISBAR® Desktop VR Application.

Number

Sequence

Content

1

10
11

12

13

14

15

16
17

Instruction: register name and select group
number

Instruction: introduction to ISBAR

Task: familiarization with desktop VR® and
each other

Instruction: sort patient information

Task: sort patient information

Task: discussion of experience with sorting

Instruction and task: patient case and choose
arole

Instruction and task: role description and
choosearole

Instruction: handover role play

Instruction: handover role play

Task: handover role play

Instruction: debriefing 1
Task: debriefing 1
Instruction: debriefing 2

Task: debriefing 2

Instruction: debriefing closure

Task: final practice and ending

A screen with avisible square to insert the participant’s name. Group allocation number
visible with instruction to choose groups

Animation with a voiceover explaining briefly what ISBAR is, presenting the learning
objectives, and providing abrief overview of the tasks

A screen displaysinstructions on how to use the arrow keysto look around in the desktop
VR and introduce the players to each other

Animation with a voiceover instructing how to sort single pieces of patient information
according to the ISBAR approach and how to get additional information in pop-up win-
dows

A screen with an areadisplaying 1 piece of patient information, buttonsfor each ISBAR
letter to select where the patient information should be sorted, and alist containing patient
information sorted in the order of the selected ISBAR letters with the opportunity to
delete the patient information and to sort it again. An explanation of the ISBAR approach
isavailable as a pop-up

A screen displays a comparison of how each participant sorted the patient information
and asuggestion for correct sorting. The percentage of patient information sorted similarly
to the suggested solution is displayed for each player

Animation with avoiceover presenting a patient case, the 3 rolesinvolved (nurse on night
shift, nurse on day shift, and nurse anesthetist), and how to choose arole

A screen with awritten description of the 3 rolesinvolved and pictures symbolizing the
roles to be clicked to select arole. When a player clicks on arole, the frame changes to
green for that player and red for the other players

Animation with a voiceover instructing how to complete the next task and a handover
role play in which participants give and receive patient information in their active roles
(nurse on night shift, nurse on day shift, and nurse anesthetist) using the ISBAR approach.
Instruction on active participation for both the giver and receiver in handover (sender
starts with the selected patient information, and the receiver requests additional patient
information)

A screen displays awritten summary of the next task

A screen displaysalist of al patient information and avirtual phone. Thetext states that
the player should select the patient information to be presented first and then call the next
nurse to perform the handover through the virtual phone. The phone and handover
checklist are visible to the receiver of the handover. An explanation of therole play is
available as a pop-up for al players during handover practice. The participant's screen
with the active role is visible to the other participants in the group. ISBAR explanation
available as a pop-up

Short animation with a voiceover describing what should be done during the debriefing
session

Text stating that they should discuss each participant’s experience doing the tasks in
general and that they will discuss each participant in detail afterward

Animation with a voiceover with instructions to debrief what each participant chose to
highlight and say first during the handover

A screen displays alist of al patient information, with the patient information that the
participant had clicked on as the information to present first in bold (highlighted). Sug-
gested bullet points on what to discuss during the debriefing are visible as a pop-up ex-
planation. An ISBAR explanation is available as a pop-up

Animation with a voiceover with encouragement to practice again

A screen with available options: to practice again or end the practice. If selecting to
practice again, it starts at sequence 2

3 SBAR: identification, situation, background, assessment, and recommendation.
BVR: virtual reality.

https://humanfactors.jmir.org/2022/4/e40400

RenderX

JMIR Hum Factors 2022 | vol. 9 | iss. 4 | 40400 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS

Participants and Recruitment

The aim was to include undergraduate second-year nursing
students with variations in age, gender, and anticipated
technol ogical competence. With 3 students participating in each
group, 9 participants were viewed as adequate for robust
usability to get a measure of the perceived usability and to get
agood assessment of how people seeasystem or aproduct [35].

Information about the study was presented verbaly in a
compulsory lecture for the second-year nursing students at a
university in Norway. Furthermore, written study information
and recruitment invitations were displayed on a web-based
notice board. Those interested were asked to contact the study,
and if they did, they received more detailed information about
the study, and an appointment for a test time was set. The
students were assigned to the 3 groups based on the order in
which they signed up for the study.

Procedure and Data Collection

Overview

The whole learning activity comprised watching a 9-minute
video introducing ISBAR [36] and practicing within the
application. Three studentsin each group were placed in separate
rooms to ensure that all communication happened in the
application, mimicking a situation in which the students were
in different locations. One researcher was present in each room
to observe and provide support if needed.

Data were collected through (1) background questions, (2)
observation, (3) the System Usahility Scale (SUS), and (4) focus
group interviews.

Background Questions

The participants were asked about their gender, age, and whether
they had participated in compulsory ISBAR teaching (yes/no).
The participants were also asked about their self-reported
technological competence, measured on a 4-point graded scale
developed for this study, ranging from level 1 (low competence)
to level 4 (high competence).

Observation

The students were encouraged to think aloud, that is, verbalize
their thoughts, constantly [37] while using the application. The
think-aloud sessions were video-recorded, and field noteswere
taken based on a predefined observation template covering
navigation errors, ease of use, apparent misunderstandings, and
technical difficulties (Multimedia Appendix 1). If the students
were unsure of how to proceed with the application, they were
encouraged to do what they would find most intuitive before
being assisted, as Rubin and Chisnell [25] recommended.

System Usability Scale

The participants were asked to compl ete the SUS[38] after they
finished using the application. SUS is arecommended tool for
evaluating educational technology systems[26], comprising 10
open-ended items with 5 answer options ranging from 1
(strongly disagree) to 5 (strongly agree). The final mean score
ranges from 0 to 100, and the score can be reported as an A-F
grade using a curved grading scale [39], and as an adjective
score, ranging from worst imaginable to best imaginable [40].

https://humanfactors.jmir.org/2022/4/e40400
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Focus Group I nterviews

After completing the SUS, a focus group interview was
conducted with each group. An interview guide—which was
developed based on the research question, predefined
observation template, and usability theory [25]—was used
(Multimedia Appendix 2). Examples of questions asked
included, “What did you like the most about learning
Preoperative ISBAR in desktop VR?” “What did you like the
least about |earning Preoperative ISBAR in desktop VR?,” and
“Was there anything that exhausted you during the learning
activity? If so, what caused the exhaustion?’ Furthermore, the
interviews addressed specific usability issues observed when
the participants completed the application. Each interview lasted
approximately 35-40 minutes, and the interview sessions were
audio-recorded.

Analysis

The datawere analyzed using different approaches. The average
score from the SUS questionnaire was calculated using the
procedure described by Brooke [38], presented as mean and SD
values, and then given a graded score (A-F) based on the
acceptability range. The average adjective score was cal culated
asrecommended [40]. Data.on task completion time (efficiency)
were gathered from field notes and video recordings and
presented with descriptive statistics.

All material (video recordings, field notes from the think-aloud
sessions, and transcribed focus group interviews) was analyzed
together as recommended by Rubin and Chisnell [25], for
completeness and to obtain an overview during analysis. The
first author transcribed all audio-recorded material (think-aloud
sessions and focus group interviews). The transcribed material
was analyzed with the field notes, as recommended by Rubin
and Chisnell [25], for completeness and to obtain an overview
during analysis. A reflexive thematic analysis [41] was
conducted to identify in-depth usability issues, with an emphasis
on participants experiences. The first author led the analysis
of the audio-recorded materia and field notes to ensure
consistency, but the coauthors reviewed and discussed the
analysis until an agreement between the coauthors and the first
author was reached.

Ethical Consider ations

Permission was obtained from the head of the nursing study
program at the Department of Health and Nursing Sciences at
the University of Agder, the Faculty Ethics Committee at the
University of Agder, and the Norwegian Center for Research
Data (305866).

Results

Participants

A total of 9 students responded, and all were included,
comprising 7 females and 2 males ranging in ages between 22
and 29 years. All participants previously had taken part in
compulsory ISBAR teaching in nursing education. The
participants reported their technol ogical competency to be either
level 2 (n=5) or level 3 (n=4).

JMIR Hum Factors 2022 | vol. 9 | iss. 4 | e40400 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS

Overall System Usability Assessment
The overall mean SUS score for the application was 83 (SD
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18.8; Figure 1), which rates as Acceptabl e on the acceptability
range, B on the graded scale, and Excellent on the adjective
rating scale (Figure 1).

Figure 1. Overall system usability assessment. The vertical dotted red line (83 on the 0-100 scale) shows the mean system usability score (SUS) (n=9)
(reproduced with permission from Aaron Bangor [42]). SUS: System Usability Scale.
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Time

The 3 groups took 28, 37, and 48 minutes to complete all
seguences in the application once, with a mean time of 38
minutes. The group that took 48 minutes had one participant
who spent 15 minutes sorting patient information (Table 1,
seguence 5), while the other participants used 3 to 5 minutes
on thistask.

In-depth Usability Issues (Thematic Analysis)
The qualitative findings were categorized into two themes: (1)

more motivational than standard learning activities and (2)
technical and comprehension issues.

More Motivational Than Standard Learning Activities

All participants recommended this learning activity to others
and said it was a motivational way of learning ISBAR. The
participants said the application helped them learn ISBAR
through the self-instructed exercise, discussions with other
participants, observing how others performed the tasks, and
when theinstructionstold them to reflect on their performance
together with the others.

It was good to practice | SBAR instead of just reading.
Itisactually better to doiit. Itismorelikereality and
alot more fun. Communication isa skill. By reading
about ISBAR, you will never be good at
communicating. It is a skill that must be practiced.
By using this, you are practicing communication. You
can memorize the letters in ISBAR, but you cannot
use it if you haven't practiced. [ID 07, self-reported
technological competence level 2]

All the participants concluded that the application’s features,
such as the automatic visualized feedback, motivated them to
complete the exercise. Some of them said that being represented
as avatars with their own voices and not having to reveal
themsel ves on camerawas agood way to practice. Furthermore,
some commented that communication through the virtual phone
call made them realize that they needed to speak clearly and
loudly.

https://humanfactors.jmir.org/2022/4/e40400
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| feel that | am more invested in it becauseitisa PC
program. It could be a desire for learning or a
competitive instinct, but 1 want to complete this
program. | liked the feeling of progression and the
structure. Everyone knew what we were going to do,
and we knew what to do. It is systematic, and you go
on and on and on and on. [ID 02, self-reported
technological competence level 3]

Some also described it as being closer to clinical practice
compared with standard learning activities.

It was simulated in a way that made me feel that | got
something out of it, and it was a good way to go from
theory to practice. Itislikeaclinical procedure; you
do not know how to do it by reading the procedure,
but by doing it. You learnto use ISBAR during clinical
practice, but having a good start like this can make
you learn faster and better. [ID 01, self-reported
technological competence level 3]

Technical and Comprehension | ssues

All groups managed to complete the application and all the
users were able to complete the tasks “Familiarization with
desktop VR and each other” and “ Sort patient information” at
thefirst attempt. Screen transitionswere crisp and smooth, with
no apparent technical lag times that may have led to negative
usability. Through the interviews, most participants said it was
easy to follow the application’s flow and compl ete the tasks.

Technically, it is very easy to understand. For me, it

looks like anyone could have managed this. If a

technical manager had assisted, that person would

not have needed to help them much. It was obvious.

[ID 05, self-reported technol ogical competence level

3
However, in 2 of 3 usability tests, the application was restarted.
In 1 test, a participant had trouble getting access to the
microphone on the computer, so the other participants had to
wait until this was solved. During another test, a participant
clicked on the “Next” button on the screen at a point when they
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are supposed to introduce themselves to each other (Table 1,
sequence 3). Thus, they wereinstructed to restart the application.
When these 2 issues were resolved, the groups completed the
tasks.

The “technical” problems that occurred were
frustrating. | wasterrified of doing something wrong.
| understood that if you clicked “ Next,” everyone
must start again. So, | got stressed because of the
disturbancesinitially when we had to start over again.
Then | thought that | would not ruin it for everyone
else. And then | just got even more stressed. [I1D 04,
Self-reported technological competence level 2]

Some participants said they had problems understanding parts
of each task. One reason was that they did not hear the voiceover
instructions (Table 1, sequences 2, 4, 7, and 9) owing to other
participants commenting or asking questions during the
instructions. Another reason given was reluctance to open the
available pop-up windows to repeat the instructions for fear of
appearing slow or incompetent to other participants. Finally,
some said that the most prolonged instructions contained too
much information (Table 1, sequences 8 and 10), making them
forget what was said.

| did not really understand whether we should include
everything or not. That wasthe hardest to under stand.
| think it was because | did not read the instructions
before. | was stressed, feeling the others may read
faster than me. And | amslow, so | just had to hurry,
right? And then | did not read the instructions. [ID
09, self-reported technological competence level 2]

During task completion, 2 of the 9 participants asked for
instructions from the observer in the room. The requested
instructions were in sequence 5 (Table 1), when it was unclear
whether they should answer individualy or in agroup, and in
sequence 11, when someone asked for instructions on how to
solve the task regarding whether they should sort al patient
information or only some of it.

Discussion

Principal Findings

This study aimed to identify the perceived usability of the
application as evaluated by second-year nursing students, who
found the learning activity to be usable overall, rating it highly,
although with some technical and comprehension issues that
impeded the experience for some testers.

Recommended Changesto the Preoper ative |SBAR
Desktop VR Application

Asdescribed, usability issueswerefound, and it isrecommended
that such issues be addressed by making changes to the
application. Some participants took an unnecessarily long time
to complete some tasks, for example, trying to perfect their
answers. However, this may be due to the experimental task
given and not ausability issue. Nevertheless, it isrecommended
toimpose atime limit for some tasks (Table 1, sequences 5 and
11, with atimelimit of 5.5 minutes and 1 minute, respectively)

https://humanfactors.jmir.org/2022/4/e40400
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to more accurately reflect the practical context (eg, time
pressure, stress, and workload).

Considering that participants were disturbed when other
participants talked during the instructions, it is recommended
that participants be muted while instructions are given (Table
1, sequences 2, 4, 7, and 9). To avoid the participant clicking
on the “Next” button too early, a 10-second delay after the
spoken instructions are completed before “Next” can be clicked
is recommended. Furthermore, it is recommended that each
written instruction sequence and task sequence start with the
informative pop-up windows open so that they only can be
closed manually to allow al participants to read or reread
through the information at their own pace, whichisan appealing
approach for students[43].

VR asa Learning Technology

All participants found the VR application to be a motivational
way of learning ISBAR. Using desktop VR for learning purposes
seemsto fit the targeted users, which is perhaps not surprising,
asthey all wereborn inthe mid-1990s as part of ademographic
termed Generation Z [44]. This generation grew up with access
to the internet and digital technology from a young age [45].
According to Chiccaand Shellenbarger [45], this generation is
supported during the learning process when technologically
advanced and visually engaging and exciting activities are
provided.

Some students said that the application helped them learn the
ISBAR approach better than traditional activities, mainly
because they could participate actively and experience the
training closer to practice. This supports Huang and Liaw [46],
suggesting that a well-designed VR learning environment can
bridge the gap between theoretical and real-life learning,
providing learners with a more authentic learning experience.
The results indicate the application’s utility, providing
self-reported improvement in the performance of the ISBAR
approach compared to conventional training, which could be
mediated by the interaction experience and the pedagogical
support inthe application [47]. Thus, thelearning outcome must
be further studied using asuitable design to measure thelearning
effect.

Even if the application’s evaluation primarily was positive, the
participants a so reported some challenges due to negative stress
when task completion did not progress as intended.
Technological usability issues affect the participants
experiences[43,47]. Furthermore, the individual differencesin
how people react to using VR for learning [46] need to be
considered when designing learning activities.

The students stated that they were reluctant to open the pop-up
windows for explanations when everyone in the group was
watching. Others’ influence has been noted in extant research
when participants are observed performing tasks, aphenomenon
explained by the socia facilitation theory [48,49]. The
assumptionisthat others' presence can both promote and hinder
on€e's performance, which also is supported by Strojny et a’s
[50] investigation of copresence in VR. In an earlier study, it
was suggested that self-paced learning be taken into account
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during instruction through desktop VR because it generates
autonomy [51].

Methodological Strengthsand Limitations

Thisstudy’s strength was that the participants were the intended
user group, who varied in age, gender, and self-reported
technological competence. This variation can enhance the
generalizability of the results [25]. Nevertheless, some caution
is needed because the participants were self-recruited, which
could mean they were overly positive about VR and
technology-based teaching [52].

Although the SUS is a recommended tool for evaluating

Andreasen et al

sample size [26], the scale was not developed specifically to
evaluate learning activities in desktop VR. Therefore, the
think-aloud method and focus group interviewswere supporting
methods in this study.

Conclusions

The second-year undergraduate nursing students rated the
application’s usability as excellent and provided opportunities
for active participation, which was motivational and facilitated
their perceived learning outcomes. The next version of the
application, to be used in a randomized controlled trial and
further as a part of clinical preparation in nursing education,

educational technology systems and is suitable for a small will include better technological and comprehension support.
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Multimedia Appendix 1

An avatar represents each participant, and the interaction takes place in the desktop virtual reality (VR).
[PNG File, 757 KB-Multimedia Appendix 1]

Multimedia Appendix 2

A picture of the screen for the task of sorting patient information. One part of the patient information is shown in the upper left
part and is sorted by clicking on one of the ISBAR letters. To the right, the patient information already sorted is displayed.
[PNG File, 1135 KB-Multimedia Appendix 2]

References

1. Nagpa K, Arora S, Vats A, Wong HW, Sevdalis N, Vincent C, et al. Failures in communication and information transfer
across the surgical care pathway: interview study. BMJ Qual Saf 2012 Oct;21(10):843-849 [FREE Full text] [doi:
10.1136/bmjgs-2012-000886] [Medline: 22773891]

2. Johnston MJ, Arora S, King D, Bouras G, Almoudaris AM, DavisR, et a. A systematic review to identify the factors that
affect failure to rescue and escalation of care in surgery. Surgery 2015 Apr;157(4):752-763 [EREE Full text] [doi:
10.1016/j.surg.2014.10.017] [Medline: 25794627)

3. Shahid S, Thomas S. Situation, background, assessment, recommendation (SBAR) communication tool for handoff in
health care—a narrative review. Saf Health 2018 Jul 28;4(1):1-9. [doi: 10.1186/s40886-018-0073-1]

4.  Nilsson U, Gruen R, Myles PS. Postoperative recovery: the importance of the team. Anaesthesia 2020 Jan; 75 Suppl
1:e158-e164 [FREE Full text] [doi: 10.1111/anae.14869] [Medline: 31903575]

5. Kitney B Tam R, Bennett P, Buttigieg D, Bramley D, Wang W. Handover between anaesthetists and post-anaesthetic care
unit nursing staff using ISBAR principles: aquality improvement study. J Perioper Nurs 2017 Mar;29(1):30-35. [Medline:
30708404]

6. Kitney P, TamR, Bramley D, SimonsK. Handover using | SBAR principlesin two perioperative sites—aquality improvement
project. J Perioperat Nurs 2020 Dec 09;33(4):17-22 [EREE Full text] [doi: 10.26550/2209-1092.1094]

7. Amato-Vealey EJ, Barba MP, Vealey RJ. Hand-off communication: arequisite for perioperative patient safety. AORN J
2008 Nov;88(5):763-774; quiz 771. [doi: 10.1016/j.a0rn.2008.07.022] [Medline: 19024783]

8.  Leonardsen A, Moen EK, Karlsgen G, Hovland T. A quantitative study on personnel’s experiences with patient handovers
between the operating room and the postoperative anesthesia care unit before and after the implementation of a structured
communication tool. Nurs Rep 2019 Apr 19;9(1):1-5. [doi: 10.4081/nursrep.2019.8041]

https://humanfactors.,jmir.org/2022/4/e40400 JMIR Hum Factors 2022 | vol. 9 | iss. 4 | 40400 | p. 7

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=humanfactors_v9i4e40400_app1.png&filename=5d2447757f3bfaff903ad38d1855bde5.png
https://jmir.org/api/download?alt_name=humanfactors_v9i4e40400_app1.png&filename=5d2447757f3bfaff903ad38d1855bde5.png
https://jmir.org/api/download?alt_name=humanfactors_v9i4e40400_app2.png&filename=437786d58f70c7f55beee3781b20bb6a.png
https://jmir.org/api/download?alt_name=humanfactors_v9i4e40400_app2.png&filename=437786d58f70c7f55beee3781b20bb6a.png
http://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=22773891
http://dx.doi.org/10.1136/bmjqs-2012-000886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22773891&dopt=Abstract
http://hdl.handle.net/10044/1/60415
http://dx.doi.org/10.1016/j.surg.2014.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25794627&dopt=Abstract
http://dx.doi.org/10.1186/s40886-018-0073-1
https://doi.org/10.1111/anae.14869
http://dx.doi.org/10.1111/anae.14869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31903575&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30708404&dopt=Abstract
https://www.researchgate.net/publication/332711165_Perioperative_handover_using_ISBAR_at_two_sites_A_quality_improvement_project
http://dx.doi.org/10.26550/2209-1092.1094
http://dx.doi.org/10.1016/j.aorn.2008.07.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19024783&dopt=Abstract
http://dx.doi.org/10.4081/nursrep.2019.8041
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Andreasen et &

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

Raurell-Torreda M, Rascon-Hernan C, Malagon-Aguilera C, Bonmati-Tomas A, Bosch-Farré C, Gelabert-VilellaS, et a.
Effectiveness of atraining intervention to improve communication between/awareness of team roles: arandomized clinical
trial. J Prof Nurs 2021;37(2):479-487. [doi: 10.1016/j.profnurs.2020.11.003] [Medline: 33867108]

Jeong JH, Kim EJ. Development and evaluation of an SBAR-based fall simulation program for nursing students. Asian
Nurs Res (Korean Soc Nurs Sci) 2020 May;14(2):114-121 [FREE Full text] [doi: 10.1016/j.anr.2020.04.004] [Medline:
32335316]

Randmaa M, Martensson G, Swenne CL, Hogberg H, Engstrom M. Implementing
situation-background-assessment-recommendation in an anaesthetic clinic and subsequent information retention among
receivers. A prospective interventional study of postoperative handovers. Eur J Anaesthesiol 2016 Mar;33(3):172-178.
Burgess A, van Diggele C, Roberts C, Mellis C. Teaching clinical handover with ISBAR. BMC Med Educ 2020 Dec
03;20(Suppl 2):459 [FREE Full text] [doi: 10.1186/s12909-020-02285-0] [Medline: 33272274]

Gordon M, Hill E, Stojan JN, Daniel M. Educational interventionsto improve handover in health care: an updated systematic
review. Acad Med 2018 Aug;93(8):1234-1244 [FREE Full text] [doi: 10.1097/ACM.0000000000002236] [Medline:
29620675]

Yu M, Kang KJ. Effectiveness of arole-play simulation program involving the sbar technique: a quasi-experimental study.
Nurse Educ Today 2017 Jun;53:41-47. [doi: 10.1016/j.nedt.2017.04.002] [Medline: 28433731]

Lanz AS, Wood FG. Communicating patient status: comparison of teaching strategies in prelicensure nursing education.
Nurse Educ 2018;43(3):162-165. [doi: 10.1097/NNE.0000000000000440] [Medline: 28857952]

Liaw SY, Ooi SW, Rudli KDB, Lau TC, Tam WWS, Chua WL. Nurse-physician communication team training in virtual
reality versuslive simulations: randomized controlled trial on team communication and teamwork attitudes. JMed Internet
Res 2020 Apr 08;22(4):€17279. [doi: 10.2196/17279] [Medline: 32267235]

Shorey S, Ng ED. The use of virtual reality simulation among nursing students and registered nurses: a systematic review.
Nurse Educ Today 2021 Mar;98:104662. [doi: 10.1016/j.nedt.2020.104662] [Medline: 33203545]

Foronda C, Gattamorta K, Snowden K, Bauman EB. Use of virtual clinical simulation to improve communication skills of
baccal aureate nursing students: apilot study. Nurse Educ Today 2014 Jun;34(6):e53-e57. [doi: 10.1016/j.nedt.2013.10.007]
[Medline: 24231637]

AusburnLJ, Ausburn FB. Desktop virtual reality: apowerful new technology for teaching and research in industrial teacher
education. J Ind Teach Educ 2004;41(4). [doi: 10.1080/0952398042000314820]

Koivisto J, MultisiltaJ, Niemi H, Katajisto J, Eriksson E. Learning by playing: across-sectional descriptive study of nursing
students' experiences of learning clinical reasoning. Nurse Educ Today 2016 Oct;45:22-28. [doi: 10.1016/j.nedt.2016.06.009]
[Medline: 27429399]

KimH, LeeJ, Lee E. Virtual experience of perioperative patients: walking in the patients shoes using virtual reality and
blended learning. Int JEnviron Res Public Health 2021 Jun 15;18(12):6457 [FREE Full text] [doi: 10.3390/ijerph18126457]
[Medline: 34203661]

Tjoflat I, Brandeggen TK, Strandberg ES, Dyrstad DN, Husebg SE. Norwegian nursing students' evaluation of vSim® for
nursing. Adv Simul (Lond) 2018;3:10 [FREE Full text] [doi: 10.1186/s41077-018-0070-9] [Medline: 29946485]
Horntvedt MET, Nordsteien A, Fermann T, Severinsson E. Strategies for teaching evidence-based practice in nursing
education: athematic literature review. BMC Med Educ 2018 Jul 28;18(1):172 [FREE Full text] [doi:
10.1186/s12909-018-1278-7] [Medline: 30055612]

Andreasen EM, Slettebg A, Opsal A. Learning activities in bachelor nursing education to learn pre- and postoperative
nursing care—a scoping review. Int J Educ Res 2022;115:102033. [doi: 10.1016/j.ijer.2022.102033]

Rubin J, Chisnell D. Handbook of Usability Testing: How to Plan, Design and Conduct Effective Tests. Indianapolis, IN:
John Wiley & Sons; 2008.

Vlachogianni P, Tselios N. Perceived usability evaluation of educational technology using the System Usability Scale
(SUS): asystematic review. J Res Technol Educ 2021 Feb 23;54(3):392-409. [doi: 10.1080/15391523.2020.1867938]
Makransky G, Petersen GB. Investigating the process of learning with desktop virtual reality: astructural equation modeling
approach. Comput Educ 2019 Jun;134:15-30. [doi: 10.1016/j.compedu.2019.02.002]

Bevan N, Carter J, Earthy J, Geis T, Harker S. New 1SO standards for usability, usability reports and usability measures.
2016 Presented at: International Conference on Human-Computer Interaction; July 17-22, 2016; The Westin Harbour Castle
Hotel, Canada p. 268-278. [doi: 10.1007/978-3-319-39510-4_25]

Steinsbekk A. Virtuell Samhandling NTNU Norwegian. VIRSAM. URL: https.//www.virsam.no/ [accessed 2022-10-25]
Frerejean J, van Merriénboer JJ, Kirschner PA, Roex A, Aertgeerts B, Marcellis M. Designing instruction for complex
learning: 4C/ID in higher education. Eur J Educ 2019 Oct 13;54(4):513-524. [doi: 10.1111/ejed.12363]

Biggs J, Tang C. Teaching for Quality Learning at University. Maidenhead: McGraw-Hill Education; 2011.

Lapum JL, Verkuyl M, Hughes M, Romaniuk D, McCulloch T, Mastrilli P. Self-debriefing in virtual simulation. Nurse
Educ 2019;44(6):E6-ES8. [doi: 10.1097/NNE.0000000000000639] [Medline: 30585886]

Eppich W, Cheng A. Promoting excellence and reflective learning in simulation (PEARLS): development and rationale
for a blended approach to health care simulation debriefing. Simul Healthc 2015 Apr;10(2):106-115. [doi:
10.1097/SIH.0000000000000072] [Medline: 25710312]

https://humanfactors.,jmir.org/2022/4/e40400 JMIR Hum Factors 2022 | vol. 9 | iss. 4 | e40400 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.profnurs.2020.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33867108&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1976-1317(20)30028-1
http://dx.doi.org/10.1016/j.anr.2020.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32335316&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-020-02285-0
http://dx.doi.org/10.1186/s12909-020-02285-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33272274&dopt=Abstract
https://europepmc.org/abstract/MED/29620675
http://dx.doi.org/10.1097/ACM.0000000000002236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29620675&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2017.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28433731&dopt=Abstract
http://dx.doi.org/10.1097/NNE.0000000000000440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28857952&dopt=Abstract
http://dx.doi.org/10.2196/17279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32267235&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2020.104662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33203545&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2013.10.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24231637&dopt=Abstract
http://dx.doi.org/10.1080/0952398042000314820
http://dx.doi.org/10.1016/j.nedt.2016.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27429399&dopt=Abstract
https://europepmc.org/abstract/MED/34203661
http://dx.doi.org/10.3390/ijerph18126457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34203661&dopt=Abstract
https://advancesinsimulation.biomedcentral.com/articles/10.1186/s41077-018-0070-9
http://dx.doi.org/10.1186/s41077-018-0070-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29946485&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-018-1278-z
http://dx.doi.org/10.1186/s12909-018-1278-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30055612&dopt=Abstract
http://dx.doi.org/10.1016/j.ijer.2022.102033
http://dx.doi.org/10.1080/15391523.2020.1867938
http://dx.doi.org/10.1016/j.compedu.2019.02.002
http://dx.doi.org/10.1007/978-3-319-39510-4_25
https://www.virsam.no/
http://dx.doi.org/10.1111/ejed.12363
http://dx.doi.org/10.1097/NNE.0000000000000639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30585886&dopt=Abstract
http://dx.doi.org/10.1097/SIH.0000000000000072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25710312&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Andreasen et &

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

Tidlig oppdagel se og rask respons ved forverret somatisk tilstand ? nasjonale faglige rdd Norwegian. Hel sedirektoratet.
Odo: Akershus universitetssykehus: Helsedirektoratet; 2020. URL : https://www.hel sedirektoratet.no/faglige-rad/
tidlig-oppdagel se-0g-rask-respons-ved-forverret-somatisk-tilstand [accessed 2022-10-25]

Tullis T, Stetson J. A comparison of questionnaires for assessing website usability. Usability Professional Association
Conference. URL: https.//www.researchgate.net/publication/

228609327 A_Comparison of Questionnaires for Assessing Website Usability [accessed 2022-10-25]

Andreasen EM, Haraldstad K, Hgigaard R, Berg H, Steinsbekk A. ISBAR. Norway: University of Agder; 2022. URL:
https://video.uia.no/media/t/0_yxcdxqglv [accessed 2022-10-25]

Charters E. The use of think-aloud methods in qualitative research: an introduction to think-aloud methods. Brock Educ J
2003 Jul 01;12(2):68-82. [doi: 10.26522/brocked.v12i2.38]

Brooke J. SUS: aquick and dirty usability scale. Usability Evaluation in Industry. URL : https://hell.meiert.org/core/pdf/
sus.pdf [accessed 2022-10-25]

Sauro J. A Practical Guide to the System Usability Scale: Background, Benchmarks & Best Practices. Scotts Valley, CA:
Createspace |ndependent Publishing Platform; 2011.

LewisJR. The System Usability Scale: past, present, and future. Int JHuman—Comput Interact 2018 Mar 30;34(7):577-590.
[doi: 10.1080/10447318.2018.1455307]

Braun V, Clarke V. Thematic Analysis: A Practical Guide. London: SAGE; 2022.

Bangor A, Kortum P, Miller J. Determining what individual SUS scores mean: adding an adjective rating scale. JUsab
Stud 2009;4(3):114-123.

Kavanagh S, Luxton-Reilly A, Wuensche B, Plimmer B. A systematic review of virtual reality in education. Themes Sci
Technol Educ 2017;10(2):85-119.

A Dictionary of Human Resource Management. Oxford University Press; 2017. URL: https://www.oxfordreference.com/
view/10.1093/acref/9780191827822.001.0001/acref-9780191827822-e-2097 [accessed 2022-10-25]

Chicca J, Shellenbarger T. Connecting with generation Z: approaches in nursing education. Teach Learn Nurs 2018
Jul;13(3):180-184. [doi: 10.1016/j.teln.2018.03.008]

Huang H, Liaw S. An analysis of learners’ intentionstoward virtual reality learning based on constructivist and technology
acceptance approaches. IRRODL 2018 Feb 23;19(1):91-115. [doi: 10.19173/irrodl.v19i1.2503]

Makinen H, Haavisto E, Havola S, Koivisto J. User experiences of virtual reality technologies for healthcare in learning:
an integrative review. Behav Inform Technol 2020 Jul 01;41(1):1-17. [doi: 10.1080/0144929x.2020.1788162]

Bond CF, Titus LJ. Social facilitation: a meta-analysis of 241 studies. Psychol Bull 1983;94(2):265-292 [EREE Full text]
[doi: 10.1037/0033-2909.94.2.265] [Medline: 32612559]

Zajonc RB. Social facilitation. Science 1965 Jul 16;149(3681):269-274. [doi: 10.1126/science.149.3681.269]

Strojny PM, Duzmanska-Misiarczyk N, Lipp N, Strojny A. Moderators of social facilitation effect in virtual reality:
co-presence and realism of virtual agents. Front Psychol 2020;11:1252 [FREE Full text] [doi: 10.3389/fpsyq.2020.01252]
[Medline: 32612559]

Meri-Yilan S. A Constructivist Desktop Virtual Reality-Based Approach to Learning in a Higher Education: Emerging
Technologiesin Virtual Learning Environments Institution. Hershey, PA: 1GI Global; 2019:258-283.

Breitkreuz KR, Kardong-Edgren S, Gilbert GE, DeBlieck C, Maske M, Hallock C, et al. A multi-site study examining the
usability of avirtual reality game designed to improve retention of sterile catheterization skills in nursing students. Simul
Gaming 2020 Sep 25;52(2):169-184. [doi: 10.1177/1046878120954891]

Abbreviations

ISBAR: identification, situation, background, assessment, and recommendation
SUS: System Usability Scale

VR: virtua reality

4C/ID: four-component instructional design

Edited by A Kushniruk; submitted 22.06.22; peer-reviewed by J Bagby, J Brooke; comments to author 06.10.22; revised version
received 27.10.22; accepted 08.11.22; published 29.12.22

Please cite as:

Andreasen EM, Hgigaard R, Berg H, Seinsbekk A, Haraldstad K

Usability Evaluation of the Preoperative |SBAR (ldentification, Stuation, Background, Assessment, and Recommendation) Desktop
Virtual Reality Application: Qualitative Observational Study

JMIR Hum Factors 2022;9(4): 40400

URL: https://humanfactors.jmir.org/2022/4/e40400

doi: 10.2196/40400

PMID: 36580357

https://humanfactors.,jmir.org/2022/4/e40400 JMIR Hum Factors 2022 | vol. 9 | iss. 4 | 40400 | p. 9

RenderX

(page number not for citation purposes)


https://www.helsedirektoratet.no/faglige-rad/tidlig-oppdagelse-og-rask-respons-ved-forverret-somatisk-tilstand
https://www.helsedirektoratet.no/faglige-rad/tidlig-oppdagelse-og-rask-respons-ved-forverret-somatisk-tilstand
https://www.researchgate.net/publication/228609327_A_Comparison_of_Questionnaires_for_Assessing_Website_Usability
https://www.researchgate.net/publication/228609327_A_Comparison_of_Questionnaires_for_Assessing_Website_Usability
https://video.uia.no/media/t/0_yxcdxqlv
http://dx.doi.org/10.26522/brocked.v12i2.38
https://hell.meiert.org/core/pdf/sus.pdf
https://hell.meiert.org/core/pdf/sus.pdf
http://dx.doi.org/10.1080/10447318.2018.1455307
https://www.oxfordreference.com/view/10.1093/acref/9780191827822.001.0001/acref-9780191827822-e-2097
https://www.oxfordreference.com/view/10.1093/acref/9780191827822.001.0001/acref-9780191827822-e-2097
http://dx.doi.org/10.1016/j.teln.2018.03.008
http://dx.doi.org/10.19173/irrodl.v19i1.2503
http://dx.doi.org/10.1080/0144929x.2020.1788162
https://europepmc.org/abstract/MED/32612559
http://dx.doi.org/10.1037/0033-2909.94.2.265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32612559&dopt=Abstract
http://dx.doi.org/10.1126/science.149.3681.269
https://doi.org/10.3389/fpsyg.2020.01252
http://dx.doi.org/10.3389/fpsyg.2020.01252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32612559&dopt=Abstract
http://dx.doi.org/10.1177/1046878120954891
https://humanfactors.jmir.org/2022/4/e40400
http://dx.doi.org/10.2196/40400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36580357&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Andreasen et &

©EvaMari Andreasen, Rune Haigaard, Helen Berg, Aslak Steinsbekk, Kristin Haraldstad. Originally published in IMIR Human
Factors (https://humanfactors.jmir.org), 29.12.2022. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Human Factors, is properly cited. The complete

bibliographic information, alink to the original publication on https://humanfactors.jmir.org, aswell asthis copyright and license
information must be included.

https://humanfactors.,jmir.org/2022/4/e40400 JMIR Hum Factors 2022 | vol. 9 | iss. 4 | 40400 | p. 10

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

