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Project Purpose
• Gaps in nursing student preparation

o Failure to Rescue
o Social Determinants of Health
o Diversity, Equity, Inclusion & 

Belonging
• Extended reality & clinical education
• Stress, workload, & situation 

awareness

Patients
• Digital patients x3
• Standardized patient

Pilot study
• Simulation map
• Measures
• Intelligent Simulation Environment

o Conversational AI
o AR & VR
o Biosensors

• VR & 360 video
• Outcomes
• Next steps
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What will we share?
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What is 
the 
project 
purpose?
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What are gaps 
in nursing 
student 
preparation?

Failure to 
Rescue
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What are gaps 
in nursing 
student 
preparation? 

Social 
Determinants 
of Health 
(SDOH)
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What are gaps 
in nursing 
student 
preparation?

Diversity, 
Equity, 
Inclusion, & 
Belonging 
(DEIB)



Why use 
Extended Reality 
(XR) for clinical 
education?
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How can we 
optimize 
stress, 
workload, & 
situation 
awareness?
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How can we optimize stress, 
workload, & situation awareness?
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Who are our Digital Patients?

Beatrice Miguel

James
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Who is our Standardized Patient?

John



I
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How are we developing & testing sim-time travel mixed 
reality simulations?

Pilot Study  



 

Qualitative
 
1)Think-aloud pauses
2)Stated interventions
3)Open ended debrief 
questions

Quantitative

1)Situation Awareness Global 
Assessment Technique 
(SAGAT) (Endsley & Garland 2000)

2)Nursing Performance Profile 
5-Factor instrument (Hinton, 
et al., 2020) 

3)NASA task load index (Hart 
2006) 

4)Mixed Reality Experience 
survey

5)Event log
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How are we developing & testing sim-time travel 
mixed reality simulations?
  
Measures
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System Overview

 Software: 
 MindMeld platform for 

conversational AI
 Reallusion character creator 

for digital patient model
 Unity 3D for digital equipment 

and scenario development

 Hardware: 
 Microsoft HoloLens 2.0 for 

mixed-reality
 Meta Quest Pro for virtual-

reality
 Empatica E4 wristband as 

sensor
 Movisens chest strap as sensor

 Environment: 
 Simulated hospital room

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

HoloLens 2 or 
Meta Quest Pro headset 

Nurse learner 

Nurse’s voice input 

Microsoft Azure 
speech to text 
converter API 

 

Nurse’s voice 
input 

Nurse’s voice 
converted to text  

Nurse’s words 
in text  

Nurse’s words 
in text  

 

Conversational AI model  

Server  

Patient’s generated 
response in text 

Real time voice 
text to speech 
converter API 

Patient’s generated 
response in text 

Patient’s response 
converted to voice 

 

 



How is our Conversational AI model developed?
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Domain

Intents

Entities

Nursing

Patient Interaction 
Test

Flashlight (digital entity)

Nose (body part)

Test Explanation

Example: Can you follow the flashlight towards your nose so that I can check your vision??

Domain 
Classifier

Intent 
Classifier

Entity 
Recognizer

Entity 
Resolver

Natural Language Processor

Application Manager

Question Answerer

Dialogue Manager



Intent 
Classifier
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75.34

70.96

69.86

63.84

87.67

79.54

78.08

76.71

0 10 20 30 40 50 60 70 80 90 100

Logistic Regression

Support Vector Machine (SVM)

Random Forest

Decision Tree

Deep Contextualized Model (BERT)

Deep Contextualized Model (GLOVE)

Convolutional Neural Network (CNN)

Long-Short term memory (LSTM)

Model Accuracy (%)

M
od

el
 ty

pe

How well is the intent classifier model performing?



How well is the entity recognition model performing?
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93.26

99.07

98.33

99.01

98.97

98.11

98.93

96.81

98.67

90 91 92 93 94 95 96 97 98 99 100

patient_subjective_question

patient_objective_question

describe_symptom

digital_interaction

patient_interaction_test

patient_passive_test

request_animation

test_explanation

request_family_visit

Model Accuracy (%)

In
te

nt

 Model Settings:

Maximum Entropy Markov 

Model (MEMM)

 Model Type:

Tagger (generates a part-

of-speech tag for each 

token in a sequence)



Why did we 
develop our 

own AI model?
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How are we using biomarkers to understand learner stress? 
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How are we using biomarkers to understand learner stress? 
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How are we using biomarkers to understand learner stress? 



What is Presence?
“Presence" refers to the sensation or feeling of being present in a virtual environment, 
despite physically being elsewhere.
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How is VR effective for students?
Virtual Reality (VR) is a computer-generated simulation of an immersive, interactive 
environment that can be explored and experienced by users through specialized hardware.
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How is AR effective for learning?
Augmented Reality (AR) is a technology that overlays digital information such as images, 
videos, or 3D models onto the real world, enhancing the user's perception and interaction.
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How do we incorporate Mixed Reality?
Mixed Reality (MR) is a type of augmented reality where the digital objects interact with the 
real world.
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Why even use MR?
Mixed Reality when used effectively can greatly increase a user’s presence. 

Users have complete freedom
over their movement.
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What is the difference between 
AR and VR?

Virtual Reality transports learners into immersive virtual environments, while Augmented 
Reality enhances real-world learning experiences.
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What tools did we use to build 
the scene?

• 3D scanning
• LiDAR Scanning
• 3D modeling
• AI Generation
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What tools did we use to build 
the scene?

• 3D scanning
• LiDAR Scanning
• 3D modeling
• AI Generation
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What does the future look like 
for our development?

Constantly looks for way to better improve interaction between user and 
digital objects.

Create easy and fast way to add more 
patients with varying problems.
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• Integration of Technologies
o D2L
o 360° video capture
o OrchestrateVR
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How are we using virtual reality to train nurses to rescue patients 
from deterioration due to opioids?



• Simulation Development 
Process
o Branching logic design
o 360° video capture and editing
o Scene creation
o Logic mapping
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How did we design the 
immersive learning experience?



• Simulation Development 
Process
o Branching logic design
o 360° video capture and editing
o Scene creation
o Logic mapping

R e s c u e  S i m u l a t i o n s  U s i n g  X R ,  A I  &  B i o s e n s o r s

How are we maximizing the 
learner’s experience?
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• Simulation Development 
Process
o Branching logic design
o 360° video capture and editing
o Scene creation
o Logic mapping
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How are we maximizing the 
learner’s experience?



Demo link
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What does the experience look like for learners?

https://orchestrate.accessvr.com/embed/884/2505be48-8db2-4db7-bc4f-c0657ed6fe22
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What have we learned?

Outcomes
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What have we learned?

Outcomes

Situation 
awareness 
scores ranged 
from 60 to 
100% correct 
responses.

Nursing 
Performance 
Profile – 5 
Factor scores 
ranged from 
75.7 to 94.1% 
safe 
performance on 
rated items.
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What have we learned?

NASA-TLX
• Subjective assessment of perceived mental 

workload.
• Learners rate their experience on a scale from 1 

(low) to 21 (high). 

Average Participant Responses (n=5): 
• Low level of perceived physical demand (4.4)
• Temporal demand around the midrange (11), 
• Efforts (12.8) and performance (13) within similar 

moderate levels 



Every glitch made us smarter
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What have we learned?



• Enhanced  Engagement
• Increased Preparedness for Real World Challenges
• Improved Clinical Competency 
• Realism and Emotional Preparedness
• Adaptability to Complex Systems
• Promotion of Lifelong Learner

R e s c u e  S i m u l a t i o n s  U s i n g  X R ,  A I  &  B i o s e n s o r s

What have we learned & What we can learn?



Ongoing
o Intelligent Simulation Environment (ISE) & 

Precision Education Pilot Study
o ETCO2 Project
o Integrate Temi robot into ISE
o Explore how to include multiple learners from 

different healthcare professions in future 
versions of the simulations

June
o Submit podium presentation abstract for 

IMSH2025 (International Meeting on Simulation 
in Healthcare) 

July
o Begin trial for ETCO2 Project with Banner RNs

August
o Submit at least one manuscript for publication 

in peer reviewed journal

Sept.
o Podium presentation, Intelligent Simulation 

Environment for Building Competence: XR, AI, 
& Biosensors. NLN (National League for 
Nursing) 2024 Summit, San Antonio, TX

Oct.
o Podium presentation, AZSimNet (Arizona 

Simulation Network) 2024 annual conference 
(abstract pending)

Nov.
o Submit collaborative (UA & Purdue) NSF grant 

proposal that includes metrics for promoting 
Cultural Humility, DEIB, and mitigating SDOH
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What are the next steps?
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