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ABSTRACT
Healthcare learning simulations have grown and matured over the past 40 years on substantive and methodological grounds and looks to be increasing in 
the future. This small pilot study suggests a well-organised project can assess the usability of a simulation with a limited sample size, conducted over five 
weeks and with zero budget. This investigation asks, ‘What is the impact on the confidence level of healthcare workers (Nursing students) using learning 
simulations? Can computing science user experience testing techniques be used to generate evidence to validate the conclusions? A computing science user 
experience (UX) 5-part Sprint methodology was used to collect evidence from 30 undergraduate Nursing students who used an online 2D medical learning 
simulation. This cross-discipline project synthesised a variety of technologies and tools to collect data to inform the design of possible improvements to 
the UX design of the simulation. UX tests were performed to provide evidence on the Nursing students’ experience. Although there was not enough time to 
validate improvement on the Nurses’ knowledge and skills related to the simulation scenarios, the conclusion is that using the UX modified online medical 
learning simulation did have a positive impact on the Nurses’ confidence level. Further research is recommended to explore the use of Augmented Reality 
and 3D Virtual Reality rooms to promote the development of next generation simulation solutions.

Introduction
An instructional model with undergraduate Nursing students 
writing scripts for face-to-face role-playing scenarios was 
presented by co-author Joelle Salje, Head of Nursing Simulations 
at Solent University, UK at the Association for Simulated Practice 
in Healthcare Conference in 2022 [1]. Also at the conference was 
Anthony Basiel who presented a case study using online learning 
simulations to promote communication skills for nurses through a 
circle discussion debriefing model at Bournemouth University [2]. 
They agreed to carry out a cross-discipline collaboration between 
the Nursing School and the School of Computing Science. For this 
paper participants are referred to using capitalisation for their titles 
as Nursing or UX Researcher students and Facilitators as staff.

The project was conducted as part of an undergraduate simulated 
nursing placement. Simulated placements in undergraduate 
nursing programmes have been gaining traction since 2022 
when the NMC released RN6(D) permitting for 600 hours of 
clinical placements to be replaced with simulated placement [3]. 
During this time, OMS has proven to be an effective option for 
delivering simulated placement to undergraduate students [4].  

Anthony Basiel’s students in the MSc Computing User 
Experience (UX) Design course carried out an assessment case 

study aimed to examine and evaluate a 2D online healthcare 
learning simulation from the Oxford Medical Simulation 
software company. See Figure 1 [5]. The purpose of this study 
was to explore learning technology design and the impact on the 
confidence of healthcare stakeholders. The SMART (specific, 
measurable, achievable, relevant, and time-bound) objectives 
of the student investigation asked what is the impact on the 
confidence level of healthcare workers (Nursing students) using 
learning simulations [6]? Can computing science user experience 
testing techniques be used to generate evidence to validate the 
conclusions?

Cross-disciplinary collaboration can often lead to the 
development of new perspectives and innovative solutions to 
unexpected problems. The result can be breakthroughs that may 
not have been possible within the confines of a single discipline 
or research ethos. According to ChatGPT 3.5 a new perspective 
can result in breakthroughs that may not have been possible 
within the confines of a single discipline [7].

The platform for the investigation was the Oxford Medical 
Simulation [5]. The 2D online version was used for this study, 
not the 3D virtual reality option. Microsoft Teams was used to 
host the Nurses and Computing students sharing their experience 
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as a group using two different medical scenarios. The sessions 
were recorded, then auto-transcription text was generated into 
Microsoft Stream. The Nurses also posted comments and questions 
in the text chat. Microsoft Form surveys collected data for the 
critical UX review using numerical and open-ended feedback. 
Finally, interview data from online meetings with the Nurses 
were recorded and auto-transcribed. The analysis was conducted 
by UX Research students who created Microsoft channels in the 
project Teams account to store files, conduct cohort meetings and 
to share knowledge. There was also a debriefing session using a 
360* augmented reality camera (Insta360) in a previous study 
which provided a unique immersive experience for the students 
participating in a circle discussion. Solent University ethical 
policies and procedures were followed in this case study [8]. 

Summary
A cross-disciplined collaboration between Solent and 
Bournemouth Universities provided research models detailed in 
the next chapter along with a variety of data collection tools which 
offer some unique perspectives. Through a mix of data collection 
and analysis tools a rich underpinning of the remote stakeholder’s 
environment was provided. SMART objectives of the project 
looked for evidence to see the impact through the online learning 
simulation. Finally, through a pilot case study approach and a UX 
5-part Sprint evidence was generated to cross-check and confirm 
any actions reviewed in the following pages.

Figure 1: Screen grab of 1 of 2 Oxford Medical Simulation 
scenarios used in the case study.

Methodologies
A focused case study methodology was used for the project 
[9]. Forty-four stakeholders were involved: 30 undergraduate 
Nursing students formed 3 cohorts, with UX Research students 
designing online learning simulation prototypes. The Facilitators 
were computing and nursing tutors. The project sample size (n = 
30) was in three cohorts of 10 for data collection.

The Nurses demographics were established by a 5-part Sprint 
approach and online survey [10]. ‘Pain Points’ or areas of 
potential difficulty of the simulation design, were then used 
to develop prototype solutions and conduct usability tests to 
validate the solutions.

Mind Maps and Rich Pictures
The concept of mapping processes to promote critical thinking 
can allow the identification of relationships among data (system 

components) in the form of a diagram or map according to 
Tattersall [11]. Therefore, project researchers used this concept 
to note corrélations with directional arrows and lines to reveal 
relationships in a Figma Mind Map (Figure 2). Tattersall also 
recognises the value of the process to promote a common 
language amongst the stakeholders and generate a meta-view of 
the issues.

Figure 2: Zoomed-in Figma Mind Map https://tinyurl.com/SU-
FIGMAmindmap

Rich Pictures
Some UX students refined the Figma Mind Map images in Figure 
2 into Rich Pictures. This type of diagram is a Soft Systems 
Methodology (SSM) approach to refine complex problems and 
facilitate change among people who hold different views, goals 
and agendas [12,13]. Rich Pictures are tools to make sense of 
a system and its behaviour. Where and how visuals are placed 
in the picture helps to orient the viewer to what is happening, 
allowing the whole system to be seen at once. Conte says Rich 
Pictures offers a ‘map’ of a system which can enable patterns to 
be surfaced and identified [14]. This can lead to user experience 
(UX) design prototypes to be developed and tested.

Commercial Market Research
The UX students also took a commercial investigation approach 
[15]. Market research was conducted by each group to see what 
the online learning simulation competition was doing. Table 
1 compares features of two simulations: 1) Shadow Health 
Simulations [16]. 2) NurseSim [17].

Table 1: Market Research Comparison
Shadow Health 

Simulations NurseSIM

Realistic Scenarios 
- virtual patients in 
controlled clinical 
settings 

Realism and Variety of Scenarios: 
allows users to practice their 
nursing skills in a virtual 
environment with realistic patient 
scenarios. This helps improve 
clinical decision-making and 
critical thinking abilities.

Comprehensive 
Assessments: 
history taking, 
physical exams, and 
communication with 
the virtual patient 
include feedback and 
grades.

Feedback and Assessment: allows 
users to perform thorough patient 
assessments, including taking vital 
signs, evaluating symptoms, and 
conducting physical examinations.
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Interactivity: includes 
medical records, 
test results, and 
communication 
tools to enhance the 
simulation experience.

Interactivity: learning modules 
covering various nursing topics 
such as medication administration, 
wound care, and patient 
assessment.

Adaptability: based 
on student actions, 
allowing for different 
outcomes, and learning 
opportunities.

Adaptability: tracks and 
provides detailed performance 
metrics, including time taken for 
procedures, accuracy, and critical 
thinking skills.

Accessibility: via web 
browsers, making 
them easy to use 
across various devices.

Accessibility and Integration: 
compatible with various devices 
and can be accessed online, 
allowing users to practice nursing 
skills at their convenience.

Integration: integrate 
with Learning 
Management Systems 
(LMS) and electronic 
health record (EHR) 
systems.

Integration: enables collaboration 
among users, allowing them to 
work together in teams to manage 
complex patient scenarios.

Scenario realism, assessments and feedback, interactivity, 
adaptability of the platform, how accessible it is to the users and 
how the software can be integrated with other learning platforms 
or healthcare systems were key features explored.

Figure 3 illustrates the results that might improve the nursing 
students learning experience in the simulation. They focus on a 
strategy for designing and development of screen layout.

Figure 3: Market research summary

Journey Map
A Journey Map is an infographic visualisation of the process that 
a nursing student goes through to accomplish a task, according 
to Salazar [18]. Journey Maps are useful in communicating 
the general narratives and themes uncovered by research to 
understand how a user works toward a goal over time.  The map 
of the Nurses experience using the online healthcare learning 
simulations is seen in Figure 4.

Figure 4: User Journey Mapping for SU Nurses

The following elements are highlighted:
Awareness: The Nurses (virtually) attended the two 2D online 
OMS events through Teams with a Facilitator (UX Tutor/Nurse 
Lecturer). They click on the virtual healthcare tools and people 
to work through the scenario. The stakeholders (Nurses and UX 
reviewers) were acquainted with the navigation features using 
an induction simulation video.

Pain Point Identification: A variety of data collection tools 
and techniques were used to identify areas of frustration and 
improvements to the Nurses learning experience. For example, 
observations were noted when the Nurses did the live simulated 
events and critically reviewed later. The Teams live text chat 
also provided insight into the nurses’ experiences. Online 
surveys collected quantitative data via Likert scale responses. 
Additionally, open-ended survey responses also gave additional 
qualitative data to validate the statistics. 

Training: The OMS virtual environment system provided 
prompts to aid the Nurses towards a solution to the patient’s 
condition. A blue glow aura outlined an active element such as a 
piece of medical equipment (e.g. the patient monitor) or support 
person (e.g. another Nurse) as the mouse rolled over the screen 
object. Joelle, the simulation Facilitator, had to give instructions 
to the Nurses on how to proceed in the limited time allocated by 
the software providing important feedback.

Patient Monitoring: The virtual patient communicates verbally 
with the scenario stakeholders. Nurses make decisions to resolve 
the patient’s condition based on these prompts and medical read 
outs from the devices in the medical ward.  

Diagnosis and Treatment: The OMS is originally designed to 
be used by an individual, not a group as we have done in our 
project. The various clicks and actions made during the session 
were recorded and matched against a standardised response. 
This ‘tick-box’ feedback also provided a score to identify any 
omissions or errors in medical procedures. A text summary of 
the sequence of events is available to the individual for reflection 
on lessons learnt. In this project the final diagnosis and treatment 
was a group effort.

Summary
A synthesis of a case study design and computing science 
user experience design testing tools and techniques is a key 
contribution to knowledge of this investigation. For example, 
Mind Maps and Rich Pictures informed the overview of the 
project, its components and stakeholders. This group exercise 
helped to form a common framework and language for the 
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researchers. A snapshot of the features was used in various 
medical learning simulations through market research. A UX 
journey map of the specific area of improvement for the Nurses 
using the OMS platform was generated by each research group.  

Results
Regulations for data protection GDPR and Solent University 
research ethics policies and procedures in the project were 
followed to ensure protection of all stakeholders [19,20].

The three groups of UX researchers collected evidence to inform 
the designs of the prototype interventions using several methods. 
Project Data supports the prototype in the online presentation 
slides [21]. The student UX Researchers presented their research 
and findings to local usability design consultants in a ‘Dragon’s 
Den’ style review panel. Table 2 shows a screen grab of the 
prototypes.

Table 2: Prototypes from UX student Researchers
Image 1: Self-debriefing Image 2: Help prompts Image 3: Patient vital signs 

Self-Debriefing Feedback (Image 1)
Self-debriefing is an enhancement to the current text-based 
feedback given to individuals using the current OMS software. 
The healthcare user is guided to start at the top tab with the 
‘home’ icon as a feature of the interface design. Text and audio 
prompts instruct the learner to go through a series of prompts to 
debrief their lessons learnt. They can type the text or use a voice-
to-text dictation feature. The survey results support increased 
accessibility to promote the use of the debriefing stage of a 
learning simulation event.

Help Prompts (Image 2)
The Nurses had different experiences and capabilities with 
medical technology as identified by the UX Researcher’s 
online surveys. For example, devices available to the Nurses 
in the hospital ward were not always easily identifiable. For 
this reason, UX cohort 2 included an optional ‘bubble help’ in 
clinical settings’ feature. For example, in a clinical setting the 
patient monitor provides an explanation alongside the patient 
monitor of the device functionality. 

Patient Vital Signs (Image 3)
The patient data was found to change too rapidly due to the 
critical symptoms to be read by Nurses looking around the room. 
Since this version of the simulation was 2D and not 3D virtual 
reality, the UX researchers were limited as to how they could 
display information where is could be seen.

The solution, based on survey and interview data, was to use the 
bottom right of Image 3 to click on a link where user could ‘call 
up’ the vital signs monitor in more detail. This is an example of 
user interface design principles and Laws of UX being applied 
to the prototype [20,21]. A live sample Figma Prototype can be 
seen online to illustrate a real-time experience [23]. 

The results from usability tests were favourable from the majority 
of the Nurses on ease of use, satisfaction, and the Nurses’ ability 

to complete the required tasks. Nurses reported that the changes 
would improve their learning experience leading to improved 
confidence. More specific data analysis of each group can be seen 
in the presentation slides of the UX student Researcher [21].

There is not enough data to show an impact on the student Nurses 
medical knowledge or physical skills improvement. However, 
based on the survey and interview data the Nurses did report 
that the use of the simulations was a factor in building their 
confidence in the scenarios conducted in the study. The results 
appear to confirm that, according to McGaghie, healthcare 
learning simulations have grown and matured over the past 40 
years on substantive and methodological grounds and looks 
to be increasing in the future. Yet, simulation-based medical 
education is a complex service intervention that needs to be 
planned and practised with attention to organisational contexts 
[24]. This small pilot study might suggest a well-organised 
project can assess their usability with a limited sample size and 
was conducted over five weeks and with zero budget.

Summary
The key take-a-ways of the project are summarised here. The 
user experience Pain Points identified were:
• A patient vital signs readout modification – A new location 

and functionality.
• Help prompts to identify simulation components for new 

users.
• An end-of-simulation debriefing tool that promotes 

reflection on practice.

The three UX Research groups produced prototypes to address 
this issue using a variety of usability testing methodologies.

Discussion
Pre-study: 360* Augmented Reality (AR) Camera
A project was carried out prior to this study, to explore the use of 
a 360* augmented reality camera in the middle of a discussion 
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circle called The Socratic discussion model. Basiel and Howarth 
originally proposed technical and pedagogic models to promote 
engagement and creativity in webinar designs [2]. The Socratic 
model can be specifically applied to open-ended problems and 
online learning simulation debriefing scenarios. This paper 
synthesises the learning designs and technologies to promote 
confidence levels with simulation participants and suggests that 
the challenge can been met.

Figure 5 shows a representation of the Socratic discussion circle 
to support a blended learning design. It is taken from a still from 
the Augmented Reality camera in the middle of the student 
table. Virtual online participants are seen on the large TV screen 
contributing to the debate to promote creative solutions. 

Figure 5: A 360* Socratic discussion circle using an augmented reality camera in the middle

Next Generation - Now
A physical 3D virtual reality room of the healthcare learning simulation debriefing can be used instead of the Augmented Reality 
360* discussion. Students can enter the physical room with the scenario projected on the walls, rather than the flat 2D simulation our 
Nurses experienced. This includes touch screen drag and drop features. For example, the healthcare participant in Figure 6 can put 
his hand on the screen and have a patient’s x-rays enlarged on the wall. Any files can be uploaded to the system to create a real-life 
role-play simulation that is built on actual case studies. In this situation GDPR and appropriate ethical protocols are followed to keep 
data anonymous. Additions and improvements from the synthesis of the technologies presented in this paper and pedagogic designs 
may inform new blended learning simulation solutions. 

Figure 6: 3D Room Simulation

Summary Discussion
The research questions addressed in this study were: 
‘Is there an impact on the confidence level of healthcare workers 
(Nursing students) using an online learning simulation?’  And, 
‘Can computing science user experience testing techniques be 
used to generate evidence to validate the conclusions?’

The case study approach and a user experience 5-part Sprint 
methodology was used to collect data from stakeholders. 
Academic and market research provided secondary data to 
provide a theoretical foundation and commercial context to the 
use of the 2D OMS platform. A user journey map generated by 
each group followed the path of the Nurses as they did a specific 
task in the simulation. This methodology helped identify specific 
areas the learners found difficult. High fidelity interactive 
prototypes were designed, developed, and tested. Survey results 

indicated that the use of the online medical simulations has a 
positive influence on the confidence level of the Nursing student 
participants. Further study is encouraged to measure the impact 
on knowledge and skill levels of healthcare workers. The use 
of 360* augmented reality cameras for debriefing circles after 
learning simulations has been shown in another area to be useful 
for this research and development. Finally, learning simulations 
2D screens or virtual reality headsets can inform 3D immersive 
rooms to open learning providing the opportunity for a new 
level of learning simulations. Research into the technology and 
pedagogy provided in this study sets a path to educating our next 
generation [25,26].
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