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ABSTRACT 

This pilot study appraised traditional versus remote facilitation via telesimulation for an established 

interprofessional training at two geographically separate sites.  Participant feedback was captured via 5-

point Likert scale surveys. Results demonstrate learners supported the use of remote facilitation: to meet 

the interprofessional learning objectives, as an adequate replacement for live facilitation and to implement 

simulation education in low-resource or low-facilitator areas. Improvements were suggested for audio 
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connectivity between participants. In conclusion, the program evaluation suggests that telesimulation, with 

remote and traditional facilitation, is an effective strategy to provide interprofessional simulation education. 

Improvements identified are to standardize the set-up of audio/visual technology and tailor participant 

orientation to encourage meaningful dialogue between sites. 
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1 INTRODUCTION 

Interprofessional education, often implemented through simulation education, has become a primary 

strategy to improve clinical communication and health outcomes (Khan et al. 2016, Gilbert et al 2010). A 

prominent program run by the Arizona Simulation Technology and Education Center (ASTEC) for 

introducing professional entry students to vital elements of interprofessional collaborative practice is the 

Interprofessional Cardio-Pulmonary Resuscitation (IPCPR) Training. Despite solid support and established 

longevity of the program, challenges do arise in securing finite resources and expert facilitators in a very 

robust academic setting. Likewise rural educational programs run by the Northern Arizona Area Health 

Education Center (NAHEC) are inconvenienced by nuanced, but comparable barriers. Telesimulation may 

provide a new modality to expand interprofessional education to more learners by addressing the key 

barriers of cost and facilitator deficit within traditional simulation education (Hayden et al. 2018, Sunguya 

et al. 2014). This program evaluation was designed to appraise the effectiveness of remote facilitation in 

comparison to traditional facilitation for interprofessional events using telesimulation, and to develop a 

model for interactive, interprofessional training amongst the geographically separated sites. 

2 MATERIALS AND METHODS 

2.1 Design 

A small pilot study  was carried out using the current IPCPR educational offering (see protocol below). The 

IPCPR scenario was delivered to two geographically separated sites. Each group in either location had an 

opportunity to carry out an assigned clinical IPCPR scenario under the guidance of an in-person simulation 

facilitator and a second opportunity to carry out the scenario with a facilitator in a remote location who 

interacted through a telesimulation portal. IRB approval was obtained to permit the evaluation of the 

educational methodology. All participants were voluntary staff and students of the participating institutions. 

2.2 Setting and Population 

The program evaluation was conducted at the Arizona Simulation Technology and Education Center 

(ASTEC) in Tucson, Arizona, and the Northern Arizona Area Health Education Center (NAHEC) in 

Flagstaff, Arizona. It is approximately 260 driven statute miles between the centers. Five first-year medical 

students participated at ASTEC (n=5), while two second-year osteopathic students and three fourth-year 

pharmacy students participated at NAHEC (n=5).  

2.3 Outcome Measures 

The primary outcome of interest is in the quality of facilitation via the remote model. Secondary interest 

lies within the quality of the telesimulation environment for the learner. 

2.4 Protocol 

Both locations were equipped with a high-fidelity patient simulator, all necessary medical supplies to 

perform cardiopulmonary resuscitation, and telemedicine visual/audio connectivity via support of the 

Arizona Telemedicine Program (ATP). Both sites utilized H.323 hardware based video conferencing 

equipment and MS-Windows based laptops using USB HD cameras and microphones. The Zoom Cloud 

meeting platform was used to allow both sites to see and hear each other via the internet as well as establish 
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an encrypted, secure connection. NAHEC utilized a Cisco H323 room system with multiple HD cameras, 

built-in ceiling mics and multiple displays. The ASTEC location utilized MS-Windows based laptops with 

a Logitech GROUP Videoconferencing System with Expansion Mics and multiple displays.  

Participant learners completed two IPCPR scenarios per site, each  followed by a post-scenario debriefing 

session. At each site, one scenario debriefing was led in a traditional fashion by the in-person facilitator and 

one debriefing was led by the remote facilitator in a cross-over fashion. The two facilitators were 

experienced in simulation debriefing and have supported numerous  IPCPR training sessions in person in 

the past. Facilitators followed structured debriefs in IPCPR that highlight key concepts surrounding 

effective team dynamics: clear messages, closed loop communication, clear roles and responsibilities, 

knowledge sharing, constructive intervention, and mutual respect (Preschner et al. 2014). All participants, 

regardless of location, were able to contribute meaningful dialogue during the debrief. Overall, four 

scenarios were completed in the presence of all learners. Participants completed a survey at the end of the 

training utilizing a 5-point Likert scale soliciting feedback ranging from the from the effectiveness of the 

training to the quality of the environment and equipment. 

 

 

Figure 1: Students at the ASTEC and NAHEC sites participating in a joint debrief. 

2.5 Analysis 

Microsoft Excel 2016© was used for all data management and statistics computation. 

3 RESULTS 

10 learners participated in the pilot study, five per each site. 100% (n=10) completed surveys within one 

week post training. Professional discipline entry status was 30% pharmacy doctorate and 70% physician 

provider. Overall experience was comprised of 50% first-year, 20% second-year and 30% fourth year 

students.  

3.1 Quality of Facilitation 

The pilot study appraised traditional versus remote facilitation via telesimulation for an established inter-

professional training at two geographically separate sites.  Participant feedback was captured via 5-point 

qualitative Likert scale surveys with 1 being strongly disagree and 5 being strongly agree, see Table 2. 

Results demonstrate learners supported the use of remote facilitation to meet the interprofessional learn-

ing objectives (M=4.9, SD=0.3162). While scoring for consideration of remote facilitation as an adequate 
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replacement for live, or traditional, facilitation was lower (M=4.2, SD=0.6325), there is a tendency to-

wards agreeance in its utility. Additionally there is high agreeance in the ability of the remote facilitator to 

provide a valuable simulation training experience using distance learning technologies (M=4.9, 

SD=0.3162).  

Table 2: The survey was completed by all learners (n=10) and returned within a week of the simulation 

training. Learner post-simulation surveys scored on a 5-point Likert scale (1 – Strongly Disagree; 5 – 

Strongly Agree). 

Survey Question: Mean (SD) 

I could see who was speaking at the remote site. 4.5 (0.7071) 

I could follow along as the simulation scenario unfolded 

with relative ease.  

4.5 (0.7071) 

I could easily identify what each learner was doing 

throughout the scenario.  

4.3 (0.8233) 

I could hear the discussion between participants clearly.  3.9 (0.5676) 

I could hear the facilitator clearly.  5.0 (0.0000) 

As a remote learner, the objectives for this session were 

adequately addressed. 

4.9 (0.3162) 

The facilitator was able to provide a valuable simulation 

training experience using distance learning technologies.  

4.9 (0.3162) 

The remote facilitation was just as effective as the live 

facilitation.  

4.2 (0.6325) 

I would recommend using telesimulation (distance 

learning using simulation technology) for locations with 

low resource and low facilitator availability. 

4.7 (0.6749) 

 

3.2 Quality of Telesimulation Environment 

Participants reported that the set-up and operation of telesimulation technology was sufficient for visual 

connectivity by seeing who was speaking and following along with the scenario (M=4.5, SD=0.7071). The 

facilitator audio connectivity was highly regarded as clear (M=5.0, SD=0.0000). Improvements were 

suggested for audio connectivity between participants (M=3.9, SD=0.5676). Overall, there was relatively 

high agreeance in recommending implementation of telesimulation education in low-resource or low-

facilitator areas (M=4.7, SD=0.6749). 

4 DISCUSSION 

There is an absence of research establishing telesimulation. Most prevalent literature to date on medical 

telesimulation steers heavily towards psychomotor learning, leaving cognitive and affective domains 

relatively untouched (Okrainec et al. 2010, Papanagnou 2017). Improving medical skill acquisition and 

retention typically has rapid impact on outcomes, especially when supporting remote sites that have 

disparate resources, thereby offering a faster yield (Mikrogianakis et al. 2011, Okrainec 2010). However, a 

glaring paucity is that the term “telesimulation” does not yet have definitive roots in established professional 

arenas within the field of healthcare simulation. The Society for Simulation in Healthcare's Healthcare 

Simulation Dictionary lacks any specific entry for telesimulation (Lopreiato 2016). Adoption of the 
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terminology of “telesimulation” is recommended to refer specifically to the remote conduct of any manner 

of procedural- or scenario-based simulation training where the learners, facilitator, and/or equipment are 

separated in physical time and/or space but are connected instead through the means of telecommunications 

equipment. In this manner, telesimulation will be used in a parallel context to the term telemedicine; in the 

latter, the remote evaluation, diagnosis, and treatment of a patient is carried out by a healthcare practitioner 

via remote telecommunications technology. Typically, telemedicine is carried out in real time with the 

patient and healthcare professional in locations remote to each other. However, it should be increasingly 

recognized that, while such contemporaneous interactions may be beneficial to both patient and practitioner, 

they may no longer be necessary; i.e., the provider could actually evaluate a patient whose examination and 

history were obtained and recorded at an earlier time for later evaluation by the clinician.  

Technology plays an important role in any telecommunications process. This is particularly critical when 

it comes to modifications or improvement in visual/audio connectivity is constantly moving forward, and 

typically parallels an increasing demand by the consumer for a higher quality experience. Our program 

evaluation utilized technology products all within a 5-year life cycle, yet scored the lowest of all survey 

questions (M=3.9, SD=0.5676). Emphasis on mobile platforms deserves unique attention, especially based 

on the penetration of these devices in professional, academic, and personal settings. This is particularly 

useful when considering that high-value simulation equipment is likely to be unevenly distributed, 

particularly when comparing simulation training opportunities and facilities amongst urban to and rural 

settings (Hayden et al. 2018). Developing or leveraging existing so-called smartphone applications to 

individually support participants in telesimulation groups would appear to be a natural area where 

individual connectivity could be improved for telesimulation needs, including making it easier to establish 

audio connection with individual participants. Similarly, using off-the-shelf products such as Zoom™ or 

Skype™ could offer a more less expensive and more accessible platform to telesimulation for low resource 

areas without tech support.  

Improving the familiarity of simulation users with the needs and limitations of telesimulation environments 

would be helpful to minimizing technological obstacles and enhancing participation of individual learners. 

Age may play a role too as younger adult learners may find themselves more comfortable with remote 

presence and interactivity than older learners. In particular, it is vital to be able to evaluate learner objectives 

and team interactivity in multi-disciplinary, inter-professional simulation training and this requires 

meaningful dialogue amongst the learners and between learners and their facilitators be impacted as little 

as possible by the technology itself. This capability in telesimulation was observed within the study 

participants based on the high agreeance in the ability of the remote facilitator to provide a valuable 

simulation training experience using distance learning technologies (M=4.9, SD=0.3162). Expanding 

telesimulation pre-training access for learners to increase familiarity with the technology, providing an 

orientation video/activity to encourage and guide remote communications, and structuring facilitation to 

leverage telesimulation are tactics strategies that may be employed to accelerate familiarity and comfort 

with remote telesimulation training. 

The benefits for telesimulation within interprofessional education activities cannot be overstated. The 

ability to connect learners from different campuses/sites that would alternatively not be able to train together 

is invaluable. Interprofessional collaboration and education is a rapidly expanding priority within all 

healthcare disciplines. Telesimulation training also has direct relatability in preparing healthcare providers 

to function within evolving care modalities that are reliant upon telemedicine for service delivery. This is 

particularly a growing trend in rural and low resource areas. 

Overall, telesimulation training offers a model that is effective in engaging students at multiple locations 

and expanding access to simulation training. Two major shortages that hamper simulation education are 

access to (1) trainers and facilitators and (2) equipment. We envision telesimulation as being effective for 

health care learners who do not have access to facilitators while rental of equipment may also reduce 

institutional commitments to have specialized simulation equipment on hand at all times.   
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4.1 Limitations 

This study was a limited proof of concept exercise and does not allow us to draw any significant conclusions 

about the effectiveness of such telesimulation in comparison to real-time training with a facilitator on site. 

The results show that the telesimulation is a possibility without saying anything definitive about its efficacy 

as a teaching tool. The subject matter used in IPCPR is quite simple in terms of its clinical sophistication 

and focused more on inter-professional communication skills rather than clinical skills per se. Further 

research into better technology to enhance connectivity will be necessary while working at the same time 

to ensure that remote facilitation becomes competitive with having facilitators on site.  

5 CONCLUSION 

This pilot study suggests that telesimulation, with remote and traditional facilitation, is an effective strategy 

to provide interprofessional simulation education. Improvements identified are to standardize the set-up of 

audio/visual technology and tailor participant orientation to encourage meaningful dialogue between sites. 
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