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ABSTRACT 
Over ten years ago, we created a novel dramatic augmented 
reality (AR) experience exploring bias and point-of-view (PoV) 
based upon the classic film “Twelve Angry Men,” which allowed 
a user to experience a dramatic jury room deliberation from the 
PoV of each of four different characters. Recently, informed by 
this previous work, we have created a new AR platform for 
engaging users in different PoVs, exposing forms of biases, and 
studying cultural conflicts. We are currently using this system for 
training and assessment in two domains: healthcare and 
psychological studies of terrorism.  In this paper we present the 
requirements we have identified for this type of user experience, 
the co-design of both AR environments with domain experts, and 
the results of an initial user study of technology acceptance that 
yielded positive feedback from participants. 
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1 INTRODUCTION 
Over ten years ago, we created a novel dramatic augmented 

reality (AR) experience exploring bias and point-of-view (PoV) 
based upon the classic film, “Twelve Angry Men”. The original 
version of the experience, Three Angry Men (TAM) [1], led to a 
more sophisticated iteration, Four Angry Men (FAM) [2], which 
allowed a user to experience a dramatic jury room deliberation 
from the PoV of each of four different characters, with very 
different life experiences, biases, and motivations. This AR 
treatment of the content allowed the user to freely move, both 
literally and figuratively, between the characters while seeing the 
experience through their eyes and being privy to their inner 
thoughts. We later created an AR “karaoke” (ARK) version of the 
experience where users were prompted to speak the lines of the 
character they were currently “inhabiting” [3], to explore how 
interactivity would affect player behavior and the emotional 
impact of experience. While there were never any formal user 
studies, these systems were demonstrated to hundreds of lab 
visitors and conference attendees over the span of several years.  

Based on their anecdotal feedback, we hypothesized that this 
type of AR experience, designed in such a way that domain 
experts could easily participate (or lead) the authoring of the 

experience, could be valuable to study, train, and assess 
interpersonal communication.  

In this paper, we discuss two ongoing projects, based upon the 
findings of TAM, FAM, and ARK, in the domains of healthcare 
worker communication training/assessment and in the 
psychological study of transcultural conflict and violence. Both 
projects involve co-design with domain experts and evolved from 
more traditional content and techniques (e.g. text scripts, 
checklists, face-to-face role playing) that were previously utilized 
by our collaborators. Lastly, we present an initial technology 
acceptance study of the healthcare prototype that yielded positive 
feedback from participants. 

2 PREVIOUS WORK 
TAM and FAM were both examples of significant collaboration 

between AR researchers and non-technologists. They were an 
experiment in the use of AR to explore PoV drama [1, 4]. The 
experiences were based on the classic film “Twelve Angry Men,” 
a story where the majority of jurors are inclined to find the 
defendant guilty. One thoughtful juror changes the others’ minds 
regarding the defendant over the course of the experience by 
presenting well-formed and logical arguments supporting the 
defendant’s innocence. The diverse group of jurors comes to the 
deliberation with a variety of preconceptions and prejudices. Our 
AR applications allowed the user to experience the story from 
each juror’s PoV. 

Inspired by FAM, AR Karaoke (ARK) was a prototype of a 
“karaoke for acting” experience and allowed users to act out their 
favorite movie scenes with virtual actors [3]. A new version of the 
FAM experience was then created to assess the value of increased 
user participation during the experience. Anecdotally, users of the 
ARK version of FAM reported greater discomfort with some of 
the characters’ behaviors and views when forced to literally speak 
the characters’ lines.  

Other projects have explored the use of video actors (in 2D and 
3D, live and recorded) along the AR/VR continuum [5-8]. 
Similarly, in this work we leverage the advantages of video (e.g. 
sophisticated body language and facial expressions), but with the 
goal of keeping the content simple and low cost to produce (i.e. 
2D videos on 3D polygons that are set to point at the camera and a 
monoscopic display). This work was also informed by evaluations 
of AR Façade that found even cartoonish characters in a similar 
AR experience could cause players to feel engaged and 
appropriately ill-at-ease in an uncomfortable virtual social setting 
[9, 10]. 

There are many related systems, which use a variety of 
technologies and media that have been previously applied in both 
of our domains; that work is discussed in depth in Section 3. 

3 THE APPLICATION DOMAINS 
Years later, we continue the research thread started with TAM, 

formally studying the value to training and assessment of AR 
experiences that attempt to make the user feel present in the mind 
of a character and experiencing social interactions through that 
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character’s PoV. We hypothesized that the domains of healthcare 
training and social psychology research would have interesting 
use cases for engaging participants in social scenarios from the 
perspective of other people. In both cases, we felt it was necessary 
to build a system that allowed domain experts (in this case, 
medical doctors, linguists, and social psychologists) to participate 
substantially in the co-design of the experiences and where 
creating content for the experiences would not require significant 
resources or technology expertise. 

The two scenarios are 1) the teaching of teamwork skills for 
healthcare workers in the operating room environment (OR 
project) and 2) for running experiments that determine what social 
stimuli can lead people to engage in peaceful or violent action 
(CSTAB project). Despite their differences in content, the 
requirements for the two systems have several commonalities: the 
need to portray power dynamics/cultural conflict/bias in the 
content, the need for the user to experience a situation from 
another person’s perspective in a meaningful way, and the need 
for the user to experience a sense of presence and social presence 
with the virtual characters. 

 

 
 

(a) (b) 

Figure 1. (a) Resident operating room in situ simulation traditional 
OR training (b) vignette text used as stimuli in previous 

CSTAB experiments  

3.1 Learning Teamwork Skills in Healthcare 
Population-based research suggests that, in the U.S., up to 

98,000 patients die each year from preventable errors, making 
medical error the eighth most common cause of death [11]. 
Human factors are involved in a large percentage of errors, and in 
a recent study medical staff reported that error is important but 
difficult to discuss and is not handled well in the hospital [12]. 
Interdisciplinary teams, often assembled in ad-hoc fashion, are 
ubiquitous in medicine today, but effective teamwork skills are 
critical to reducing human factors-related errors. Healthcare 
workers are traditionally trained in distinct and separate 
professions and specializations. Current typical, hierarchical 
healthcare organizational structures and training methods tend to 
emphasize deference and power differences between healthcare 
workers, as well as the establishment of silos of expertise and task 
performance. However, in order to deliver safer and more 
effective care, these interdisciplinary healthcare teams must learn 
to operate in a more interdependent fashion with experts that 
coordinate and communicate their activities to one another and 
with team members that constantly monitor one another’s 
performance.  

Mastery of leadership, communication and teamwork skills 
(nontechnical/human factor skills), as well as situational 
awareness and role clarity, are extremely important for the 
efficient and safe treatment of patients in healthcare [11, 13, 14]. 
However, these nontechnical skills are difficult to teach, develop 
and maintain. Critical incident studies in anaesthesia have found 
that around 80% of reported incidents involve human factors [15, 
16]. Critical events that require the rapid and efficient assembly of 

an ad-hoc team frequently occur in high-stakes healthcare 
environments (e.g., ORs, ICUs and ERs). Even providers with 
excellent skills may falter with the stress of a critical high-stakes 
event. In-person roleplaying in-situ (see Figure 1) of critical 
events are useful for evaluation and teaching nontechnical skills, 
and can create the illusion of the critical event but they are 
challenging to implement due to scheduling and staffing 
difficulties and cost [17]. The advantages of simulation include 
allowing the trainer to carefully control the learning environment 
by altering schedules of practice, introducing feedback, and 
introducing (or suppressing) environmental distractions depending 
on the goals of training [18]. Various virtual reality (VR) 
technologies, including head-mounted displays and immersive 
CAVE-style video projection systems, have been used for medical 
technical skills training and team training of first responders [19]. 
Such VR based systems have often been adapted from military 
and law enforcement training systems [20]. Augmented reality 
(AR) technologies have likewise been used in medical technical 
skills training systems [21] but, to date, AR-based simulations 
have not been extensively utilized for healthcare nontechnical and 
team training.  

Studies within health communication reveal the complexity of 
language and language use within healthcare contexts [22-24]; 
from the development of a new vocabulary and style of speaking 
during the professionalization of new physicians [25, 26] to the 
perception of communication as the primary means by which 
patients assess their healthcare experiences [27, 28]. Much of the 
familiar work in this interdisciplinary field looks at the 
communication uses and needs of the patients and/or the patient’s 
ability to maneuver through the healthcare system [29]. However, 
there is also a growing body of literature that investigates the 
language and communication styles used between healthcare 
providers [30]. As individuals move through medical school, they 
are socialized into a profession in which a new style of 
communication reflects a new-found medical knowledge and a 
way of presenting oneself as an expert [31]. For example, 
Anspach [32] argues that the ritual of delivering case 
presentations allows physicians to practice the expression of 
confidence and professional power as much as it allows them to 
show their knowledge of medicine. Additionally, medical students 
are moved to acquire a neutral detachment, particularly in 
working in the anatomy lab [33]. These new styles of 
communicating unite healthcare providers as members of a shared 
experience and set of knowledge; however, they can also highlight 
institutionalized hierarchies, further complicating interactions 
among different types of healthcare workers. Thus, other work in 
the field has sought to analyze the hierarchical structure of the 
hospital setting and to investigate how power and gender affect 
and reflect language and communication among healthcare 
providers [26, 34].  

Research on communication within the operating room has also 
been investigated and studies have looked at team building, 
decision-making, error management, and interpersonal language 
use [35-40]. The OR is a setting in which different hierarchies, 
knowledge levels, experience, and personalities types can all 
create language that produces collaboration or conflict. Analyzing 
and understanding language use within a specific context is 
crucial, as any small factor can be highly meaningful and fully 
affect both communication and its outcomes.  

Gaba, et al. developed a cognitive model to describe 
anaesthetists’ decision   making processes consisting of multiple 
levels of information processing [41]. Resource management, 
identified as requiring the highest level of mental processing, 
involves identifying and utilizing all available resources available 



for patient management. Team leadership, monitoring, 
crosschecking and communication are all coordinated from this 
top level. This feature of performance was found to be lacking, 
particularly in crisis situations [42]. 

3.1.1 System Design and Prototype 
The eventual vision for our AR team training simulation 

platform would be a “full mission simulation”; that is, it would 
realistically simulate an entire medical intervention in the OR 
(high equipment fidelity), complete with a full healthcare team 
and all of the environmental complexities encountered in a real 
OR (high environmental fidelity) and it is perceived as a 
believable surrogate for the trained tasks (high psychological 
fidelity). Full mission simulation has a number of strengths, 
including allowing trainees to practice technical and nontechnical 
skills under realistic conditions and allowing them to observe the 
consequences of their actions and decisions in a safe environment. 
Training scenario reproducibility will also reduce performance-
rating variability, a difficulty identified by Gaba et al. in 
measuring non-technical skills performance in traditional role-
playing simulations [43]. 

Full mission simulation also allows trainees to prepare for rare, 
but highly critical, emergency situations that would be impossible 
to train for otherwise. Full mission simulation does have 
weaknesses; the largest of which is the cost of developing, 
implementing and maintaining these simulations. Our proposed 
training system is a full mission simulation (i.e. high in equipment 
fidelity, high in environmental fidelity, and high in psychological 
fidelity), but we will moderate the typically high development and 
deployment costs and reduce barriers to creating and accessing 
teamwork training by focusing on accessible authoring, easily 
produced content, and support for rapid deployment.  
 

 

 
Figure 2. A participant using the OR prototype 

We have implemented an early prototype of this system that we 
have used for an initial technology acceptance study with target 
users (medical trainees), which is discussed in Section 6. In the 
prototype experience, the user (in role of “anaesthesia provider”) 
sits in a tall chair, the patient (a robotic training dummy) is on the 
operating table, the virtual surgeon (video actor) is on the left side 
performing the operation occluded partly by the physical table. 
The user experiences the surgeon discussing frustration with 
patient scheduling (and the user hears her own dialog in 
response). At one point, the patient decompensates (an emergency 
situation) and there is a resulting conflict between the surgeon and 
provider (user) due to confusion about who was supposed to 
execute a critical intervention.  

3.2 Support for protest versus terrorism: Building a 
cutting-edge research program 

In this line of research, Lemieux and colleagues [44, 45] have 
conducted a series of online national and international 
experiments to examine the impact of grievances, opportunity, 
and risk, along with individual social and personality factors, that 

influence support for peaceful protests or violent attacks. 
Specifically, this program of research examines how individuals, 
under different experimental conditions, perceive justification for 
various forms of violence and terrorism, along with non-violent 
protest activities. This research involves both national and 
international samples and, to date, has utilized a textual vignette-
based approach to experimental research (see Figure 1 (b)). The 
conditions simulated in the experiments are derived from relevant 
real-world examples and phenomena that are directly linked to the 
concepts of interest. To date, researchers have collected and 
integrated data for experiments conducted with participants from 
the United States, Turkey, Jordan, and Malaysia (combined n = 
4005). In a follow-up set of experiments, researchers collected 
data from samples in Egypt (n = 517) and Morocco (n = 462) 
using a 2 (high grievance, low grievance) by 2 (high risk, low 
risk) by 2 (high opportunity, low opportunity) experimental study 
design for a total of 8 different treatment conditions.  Researchers 
conducted an online experiment to examine the impact of these 
factors on support for and/or justification of both peaceful and 
violent forms of political action.  

In these studies, research participants assumed a first-person 
perspective as members of a fictional oppressed minority group in 
one of eight vignettes (presented to them via text, see Figure 1 
(b)). Following the vignette, participants were asked to indicate 
the extent to which each form of action (peaceful protest directed 
at a variety of targets and violence directed at a range of targets - 
police, civilian, or infrastructure with symbolic significance, as 
well as a U.S. Embassy and the U.S. mainland) was justified. 
Participants completed a series of social-personality measures 
including Activism and Radicalism Intentions, Social Dominance 
Orientation (SDO), Right Wing Authoritarianism, and Religious 
Fundamentalism. While the online experiments have had the 
benefit of allowing for large data sets to be collected reliably and 
expediently, we posit that the format of having participants read 
vignettes leaves room for significant improvement. 

3.2.1 System Design and Prototype 
  Given the possibilities that AR provides to maximize participant 
engagement, along with both experimental and mundane realism, 
the program of research has been extended to incorporate a 
comparative analysis of more immersive methodology. Upcoming 
experiments will continue to model factors highlighted by the past 
contentious-politics research as potentially relevant to the 
likelihood of mobilization, including opportunity/risk and 
grievance. Additionally, these experiments are being designed to 
assess the impact on support for terrorism of individual beliefs 
related to Authoritarianism, Fundamentalism, and Social 
Dominance Orientation, as well as Activism and Radicalism 
Intentions.  

We have extended the original vignettes into a script form by 
collaborating with a screenwriter and then filmed these scenes 
with professional actors. In this AR experience, the participant 
assumes the role of a member of a fictional oppressed minority 
group in a fictitious nation. This background information is 
provided through an introductory video montage of “memories” 
(see Figure 3 (a)), narrated by a voice actor playing the role of the 
character that the participant will embody during the experience. 
This first-person narration serves to situate the participant in their 
role and introduce the voice of their character. The participant 
then passively experiences dialogs with two virtual actors (see 
Figure 3 (b) & (c)) who attempt to persuade the participant to join 
a peaceful student-led protest or join a violent resistance 
movement, ultimately leaving the participant’s character to reflect 
on what action might be taken. 



Our system allows the researcher to choose the conditions of 
how the experience will be presented to the participant (three 
independent variables (Grievance, Risk, and Opportunity)). 
Researchers may select from scripts developed for each 
experimental condition, as well as choose from multiple actors for 
each role to control for actor-associated effects. We are in the 
process of running this AR version of the experiment; the results 
of which can be compared to those generated via the original text-
based stimuli. 
 

 
 

 
 

 
 

(a) (b) (c) 

Figure 3. (a) Screenshot of a “memory” from the video montage, 
(b) & (c) virtual video actors in the AR environment 

4 AR SYSTEM TECHNICAL SPECIFICATIONS 
Both applications we present share a common technology 

platform. The current system consists of an Oculus Head Mounted 
Display (HMD) with an OVRVision Pro USB3.0 VR Stereo 
Camera. The software for both applications uses common 
implementation using the Unity3D game engine. The video actors 
are integrated into the AR scene via a custom graphics shader 
used to render the silhouette of the actors, as well as to align the 
video perpendicular to the virtual camera (billboard rendering). 
Additional support is provided for physical objects (e.g. medical 
equipment) to realistically occlude the virtual augmentations.  

5 DESIGN REQUIREMENTS  
We hypothesize that this AR approach to training and 

experimentation will have several advantages over the traditional 
methods in both domains, as well as over an entirely virtual 
approach. By leveraging the physical world (e.g. physical OR) 
and physical body, fewer resources and less technical expertise is 
needed to create content. Our user interface was informed by 
typical real-world physical interactions between team members 
and we hypothesize that seeing one’s own body (and potentially 
speaking with their own voice [3]) in AR will contribute to the 
sense of presence and social presence in the experience [46]. A 
key requirement is approachable authoring. We plan to 
implement training scenario authoring tools that will make 
creating new content easy for non-technologists (e.g.. prototyping 
scenarios via pictures/sketches, automated scenario generation 
from input script and video segments). In both systems, we have 
already focused on creating a content pipeline that allows the 
domain experts to repurpose their existing training/experimental 
materials and transform them into AR content. And the critical 
requirement of these experiences is that they elicit realistic 
emotional responses from users.  

We are exploring two key design elements to meet these 
requirements. First, video actors were a concept from our original 
DART [2] authoring environment that was heavily used by non-
technologist users. Over the years we have found many practical 
and experiential advantages to the use of 2D video actors (see 
Figure 3) rather than 3D animated characters [47]. We believed 
that, although it was less realistic in some ways (i.e., the 2D video 

billboard only look visually correct from one head position and 
orientation), the rich body language and facial expressions of the 
actors provided a more compelling experience. Due to various 
production and tracking limitations the actor billboards often do 
not line up perfectly, but in these prototypes as well as previous 
projects it does not seem to diminish the quality of the experience 
for the user (as discussed in section 6). 

Secondly, we are designing new ways to convey character 
memories, and inner thoughts. We seek to induce a sense of social 
presence for the user with the virtual characters, as well as 
immersion into the character they are “inhabiting.” We are 
informed by other media, such as the movie “Being John 
Malkovich,” which was effective at giving the viewer a sense of 
being inside various bodies through the use of PoV video and 
careful sound design. In FAM, the actors were asked to act out 
each scene three different times, giving different performances in 
each. Although the words they spoke in each scene were virtually 
identical, we asked them to change their tone, body language, and 
facial expressions to fit how they would have been perceived from 
the three different points of view, including their own. We are 
now leveraging this concept for the OR prototype, where the user 
can experience the same scenario from different character 
viewpoints (and hear inner thoughts). In the CSTAB system, a 
user will not experience all versions of the performance, but 
rather, will be presented with one that is tuned for the 
experimental condition. 

For the CSTAB system we have had to design a new approach, 
not just for conveying inner thoughts, but also for presenting 
detailed fictional “memories” effectively to the user. In this 
system, we are attempting to immerse the user in an entirely 
fictional, yet compelling, persona in the hopes of eliciting realistic 
visceral reactions to experiences of prejudice and mistreatment. In 
the original version of the experiment, the participant reads a 
description of their character’s experiences. Text has value in that 
it leaves much to the imagination. We felt that being too specific 
might lead to the user noticing contrasts between the character and 
themselves, making it harder for them to imagine being in the 
character’s “shoes.” But we also felt that audio-only presentations 
of detailed memories would be too tedious and might fail to 
produce a sense of presence. Therefore we are experimenting with 
a mixed media approach (see Fig 3 (a)), where videos appear as 
memories, using still images with a diorama style. We are 
utilizing content that can be engaging without requiring high 
production costs (time and money) and still lets the user imagine 
details that will make the scenario more believable for them. 

6 INITIAL USER FEEDBACK STUDY 
As previously discussed, we have created early prototypes for 

both applications. Our next step is to perform user evaluations to 
gather feedback on content design, AR interactions, and presence. 
Toward that end, we have carried out an initial technology 
acceptance study with medical trainees. 

6.1 Participants 
Participants in this study were staff, faculty, residents, and 

students from the Masters of Medical Sciences Program in 
Anaesthesiology recruited from the Emory University School of 
Medicine, Department of Anaesthesiology. Eleven participants 
attended one study session where they completed a pre-
questionnaire, engaged in the AR scenario, and then completed an 
exit questionnaire about their experience. These participants 
represented anaesthesiologists, anaesthetists, anaesthesia 
assistants, and CRNA students. The pre-questionnaire contained 



questions about current technology use, attitudes towards 
technology, and their experience in classroom and lab-based 
teamwork, communication, and leadership training. The exit 
questionnaire asked questions pertaining to the comfort, 
experience, and acceptance of the AR scenario.  

All participants believed that education and practice in 
communication, leadership and teamwork training would lead to 
improvements in patient care through a better understanding of 
team member roles, and delegations of tasks and roles. Though 
half of participants had received classroom training in team-
working techniques, fewer than half had training in 
communication and leadership. Disturbingly, over half reported 
having witnessed a breakdown in teamwork and communication 
that resulted, or nearly resulted, in patient harm in the past year. 

This sample scored high in technology use and level of savvy, 
however only a few participants were familiar with AR and only 
one had previously heard of the Oculus. This unfamiliarity with 
AR further revealed itself in the pre-questionnaire where, when 
participants were asked how they thought AR worked, they 
mostly reported that they thought it worked identically to VR. All 
participants had hopes that the AR training would present 
advantages over the traditional training method, including: 
wanting the AR training to be more realistic, feature a wider 
variety of possible scenarios, and provide the ability to change 
between team member roles in the simulation. 

6.2 Acceptance of the technology 
Initial impressions by participants for both the technology and 

AR scenario were favorable. All reported that the Oculus 
headgear was comfortable to wear and cited that the adjustability 
of the straps helped reduce the feeling of heft. Impressions of the 
graphics were generally positive, though most noted the low 
resolution when they looked about the OR. Despite nearly all 
participants saying that they routinely experienced motion 
sickness in daily life (e.g., riding in cars) and roughly half of them 
having experienced some dizziness during the study’s AR 
scenario, most said they would be comfortable wearing the device 
in training for an average of 20 minutes (range reported from 5 to 
45 minutes). 

Engaging in the AR training scenario appeared to improve 
participant views of both the AR technology and its use in 
training. Before engaging in the scenario, almost all participants 
stated that they were not sure if AR simulation method would be 
helpful in training teamwork, communication and leadership 
skills. After completing the study, all participants reported that 
they saw great potential for the use of AR in this kind of training 
and that they would like to use it to practice new medical skills. 
Despite the lower fidelity graphics, comments revealed that most 
participants felt the graphics produced a “realistic enough” 
experience that was “adequate for training”. One opined that AR 
could be particularly useful for crisis and code simulation training, 
while another said that it could help to improve reaction time in 
critical situations. Additionally, participants felt that AR could 
better simulate the emotional nature of clinical scenarios, as 
compared to the traditional method.  

6.3 Content and presence 
Though this study did not directly measure presence, several 

exit-questionnaire items related to how participants felt about the 
realism of the AR team member (surgeon). All stated that the 
scenario felt realistic in general and that the surgeon appeared 
“life-like”. An interesting caveat to this feeling of realism, 
however, was in the scripting and vocal reaction of the 

anaesthesia provider to the critical situation of the patient 
decompensating. Several participants stated that, though the 
surgeon’s responses and acting matched the severity of the 
situation, they felt the anaesthesia provider did not sound as 
stressed as they were expecting and this broke some of the realism 
of the experience. This highlights the need for involving subject-
matter experts in the simulated domain so that all aspects of the 
experience, including emotional, are accurately designed.  
  Finally, the audio also contributed to feelings of realism in the 
scenario experience. Participants stated that the spatiality of voice 
audio (surgeon in front and the anaesthesia provider close to the 
user) through the Oculus headphones led to a feeling that the 
surgeon was a real person and actually next to them in the OR. 

7 CONCLUSION & FUTURE WORK 
  We have created two prototypes of AR systems for studying, 
assessing, and training communication, collaboration, and conflict 
between people with varying PoVs, biases, and life experiences in 
the domains of healthcare and social psychology research. Our 
goals were to create systems that induce a sense of social presence 
and realistic emotional response in the user via a technology 
platform that is approachable to domain experts without extensive 
technology expertise and AR experience. Our initial user study 
yielded positive feedback from participants. In the next stages of 
the project we plan to explore in more depth the connections 
between interactivity and engagement and effectiveness of the AR 
experience. Some feedback from the user study suggests that 
leveraging ARK and AR Façade-style interactions that prompt the 
user to literally speak the lines of her character could yield an 
increased sense of presence and greater impact from the content. 
We plan to compare experimental results from a new version of 
the CSTAB study with those from the previous text-based 
experiments to gauge the impact of AR stimuli on the results. And 
similarly, we plan to compare outcomes from the AR OR training 
system (e.g. participant performance in training environment, 
participant attitudes toward colleagues and the technology, and 
long term impacts on patient care in the hospital) with those 
achieved via their existing training. Lastly, these platforms give us 
a test-bed for studying how immersion factors (e.g. display type, 
tracking performance, interface type) and design choices (e.g. user 
interface, amount of user agency, content) impact the 
effectiveness of this type of AR experience. 
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