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Abstract 

 

Introduction  

As newly licensed nurses enter the workforce with limited experience and limited 

clinical reasoning skills, nursing educators must employ innovative strategies to teach 

graduate nurses how to identify and manage clinical deterioration – skills which are vital 

to saving lives and improving outcomes. Fully immersive Virtual Reality (VR), (also 

defined as Immersive VR) is one effective educational strategy available for hospital 

educators to use for preparing newly licensed nurses to recognize and manage clinical 

deterioration.  

Objective 

The purpose of this study was to explore perceptions of hospital-based nurse 

educators, simulation specialists, and nursing leaders with respect to integrating 

immersive VR to teach management of clinical deterioration to newly licensed nurses. 

The primary goal of this study was to assess the facilitators and barriers associated with 

integrating immersive VR.  

Methods  

A generic qualitative descriptive approach employing group and individual 

interviews was undertaken using purposive sampling of experienced hospital nursing 

educators, nurse simulation specialists and education department administrators. Data 

were analyzed using thematic analysis.
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Results  

Fifteen individual and one group interview were conducted using semi structured 

interviews. Participants indicated that use of immersive VR for educating newly licensed 

nurses could prove successful in their organizations if they had the proper resources, time 

to learn and develop the training modalities, create scenarios that were relevant to the 

learner’s needs, and financial/logistical support from the organization’s stakeholders.  

Conclusion  

Immersive VR may be an effective pedagogy for educating newly licensed nurses 

on managing clinical deterioration if sufficient resources are in place for its’ support.
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Summary of Study 

Virtual reality has been researched as a teaching methodology in medicine and 

nursing at the academic level, but limited studies have identified the use and effectiveness 

of virtual reality in hospital settings. The first step in determining if virtual reality can be 

used in the hospital setting is the assessment of how likely it will be adopted, and what 

resources would be needed to implement this educational strategy.  

The research protocol for “Perceptions of Integrating Immersive Virtual Reality 

Simulation as a Teaching Methodology in a Hospital Setting” was approved by 

University of Texas’ Health Science Center Committee for the Protection of Human 

Subjects (CPHS) on April12, 2021.The aims of this generic, qualitative descriptive study 

was to explore  nurse educators’, nurse simulation specialists’, and nursing education 

department leaders’ perceptions of integrating fully immersive VRS programs in the 

hospital setting for newly licensed nurses to teach management of clinical deterioration. 

Recruitment began on April 15, 2021 and was completed on August 20, 2021. Individual 

and group interviews were conducted via Zoom to ensure safe social distancing and to 

interview participants from different geographical areas.  

Data saturation and redundancy was reached at 15 individual interviews and 1 

group interview. The interviews were transcribed, coded, and analyzed with the 

qualitative expert on the dissertation committee. Participants included nursing leaders 

over education departments within hospital settings, nurse educators and simulation 

specialists who worked either in an unit-based or hospital-based education role. 

Participants interviewed were located within the United States and Canada.  
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Among the findings were that participants identified the need for more resources 

and support within hospital education structures to implement VR for newly licensed 

nurses. Findings also included the notation that success of using VR technology in the 

hospital would need a robust training program for educators implementing the programs 

as well as for the newly licensed nurses who would participate in the learning. Finally, 

financial and resources support from the leadership and stakeholders would be necessary. 

A manuscript was completed for publication to the Society for Simulation in Healthcare. 

This manuscript describes in detail:  the background for the project, significance, research 

questions, approach, results, and implications for future research.  



3 

 

   

 

Perceptions of Integrating Immersive Virtual Reality Simulation as a Teaching  

Methodology in a Hospital Setting 

Proposal  

Abstract 

 Background 

In the acute care hospital setting, identifying the signs of clinical deterioration in 

patients is crucial to saving lives and improving outcomes. Missed opportunities in 

detecting the early signs of clinical deterioration cause a delay in the escalation of care. 

As newly licensed nurses enter the workforce, have limited experience, and limited 

cognitive/clinical reasoning skills, nursing educators must have new and innovative 

educational strategies in place to train management of clinical deterioration. Fully 

immersive Virtual Reality Simulation (VRS) may be an effective educational strategy for 

hospital educators to use for training newly licensed nurses to manage clinical 

deterioration.  

Objective 

The purpose of this study is to explore the nurse educator, simulation specialist 

and nursing leader’s perceptions of integrating a fully immersive VRS program in the 

hospital setting for newly licensed nurses for teaching management of clinical 

deterioration. The primary goal of this study is to assess the facilitators and barriers 

associated with integrating fully immersive VRS technology in the hospital setting. 

Methods 

Using the Educational VR System Framework, a generic qualitative descriptive 

approach will be used to explore hospital setting nurse educators’ perceptions of 
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integrating fully immersive VRS as a learning platform to train newly licensed nurses in 

the management of clinical deterioration. Purposive sampling will be used to recruit 

nurses with at least two years’ experience in the role of hospital nursing educator, or 

nurse simulation specialist via various sites through permission from the appropriate 

personnel to post and email recruitment flyers via email. A semi structured interview 

format will be used in group and individual interviews with a sample size up to 30.    

Specific Aims 

In the acute care hospital setting, identifying the signs of clinical deterioration in 

patients is crucial to saving lives and improving outcomes (AHRQ, 2019). Missed 

opportunities in detecting the early signs of clinical deterioration cause a delay in the 

escalation of care (Vincent et al., 2018). Isolated reports from tertiary medical centers 

report 65% of failure to rescue cases lead to ICU admissions with 19.8% of those patients 

dying (Sankey et al., 2016). As of 2019, the reported national average rate for failure to 

rescue was 13.9 % in post-surgical patients with treatable conditions; equating to 

unnecessary deaths, extended hospital stays and suboptimal outcomes (AHRQ, 2019). 

These rates are remarkable and require hospitals to initiate immediate strategies to 

improve patient outcomes.  

Timely analysis of any change in a patient’s condition starts with a nurse’s 

identification of critical changes (Liaw et al., 2011). Cognitive/clinical reasoning, a skill 

that allows the nurse to critically evaluate a patient’s subjective and objective data to 

interpret clinical status, is at the forefront of management of patient condition changes 

(Simmons et al., 2003). Clinical reasoning skills are undeveloped in the newly licensed 

nurse due to limited experiences. Over the last year, student nurse clinical rotations in 
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hospitals were prohibited due to the COVID pandemic leading to an increase in school-

based virtual desktop simulation to satisfy clinical rotation requirements which led to lack 

of experiential learning (i.e., working with actual patients to develop cognitive reasoning 

and skills acquisition) (Fogg et al., 2020). As a result, hospital educators must fill the gap 

of training higher level concepts in a shorter amount of time; specifically, how to identify 

and manage a clinically deteriorating patient (Massey et al., 2016). 

To address this gap, fully immersive Virtual Reality Simulation (VRS) may be an 

effective educational strategy for hospital educators to incorporate for training newly 

licensed nurses to manage clinical deterioration. Fully immersive VRS is a specific type 

of learner-focused simulation methodology that uses multi-sensory, 360-degree artificial 

environments to enhance the cognitive/clinical reasoning skills in many professions – 

including health care (Sanchez et al., 2000; Weiß et al., 2018). Fully immersive VRS can 

successfully promote learning in all learning domains at one time (cognitive, 

psychomotor, and affective), significantly reduce time to train multiple concepts and 

objectives, and lead to fewer student errors in the clinical environment (Alfalah, 2018; 

Foronda et al., 2013; McGrath et al., 2017). However, use of fully immersive VRS 

methodologies rely heavily on the readiness and motivation of nurse educators to actively 

support, participate, and integrate this teaching approach. Healthcare organizations need 

to understand the challenges, optimal VRS technologies and methods to facilitate prompt 

adoption (Alfalah et al., 2017; Alfalah, 2018; McGrath et al., 2017; Sitterding et al., 

2019; Wang et al., 2016).   

The purpose of this study is to explore perceptions of integrating fully immersive 

VRS programs in the hospital setting for newly licensed nurses to teach management of 
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clinical deterioration. It is vital to initially address if fully immersive VRS is a simulation 

methodology that is adaptable, acceptable, and time efficient for the nursing educators, 

and staff. This study seeks to answer: What are the perceptions of nurse educators 

working in the hospital setting regarding integration of a fully immersive VRS teaching 

methodology to train newly licensed nurses on the management of clinical deterioration? 

The primary goal of this study is to assess facilitators and barriers associated with 

integrating fully immersive VRS technology to train newly licensed nurses who work at 

the bedside in the hospital setting. The specific objective of this study is to explore 

perceptions of integrating fully immersive VRS and to identify strengths and weaknesses 

in the hospital setting regarding integrating this modality for training newly licensed 

nurses for management of clinical deterioration. The long-term goal is to implement a 

pilot program for newly licensed nurse training for management of the clinically 

deteriorating patient.    

The overall objectives of this proposed study will be achieved through the 

following aims: 

Aim 1: Explore nurse educator perceptions of integrating fully immersive VRS as 

a teaching methodology to train management of clinical deterioration to newly licensed 

nurses in the hospital setting. 

Aim 2:   Do the perceptions of integrating fully immersive VRS as a teaching 

methodology to train management of clinical deterioration to newly licensed nurses in the 

hospital setting differ by stakeholder group?  
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Significance 

Clinical Deterioration 

Clinical deterioration, which unnoticed can lead to failure to rescue, has many 

definitions in the current literature; deterioration is fundamentally expressed as the 

physiological movement from one clinical state to a worsened clinical state (Jones et al., 

2013; Padilla & Mayo, 2018). As such, failure-to-rescue is defined as the failure to 

“prevent a clinically important deterioration” from an underlying illness or surgical 

complication (AHRQ, 2019; Ashcroft, 2004). Studies show that missed opportunities to 

detect early signs of clinical deterioration result in delaying care escalation (Vincent et 

al., 2018).    

In turn, as of 2017, approximately 155,000 newly licensed nurses enter the 

workforce on an annual basis (Salsberg, 2018). The abundance of newly licensed nurses 

is prevalent in the hospital setting, as experienced nurses may be transitioning to travel 

opportunities amid the current pandemic, advanced degree roles and retirement. For this 

reason, newly licensed nurses may benefit from maturating clinical reasoning skills in a 

fully immersive VRS environment. 

Clinical reasoning skills   

Clinical reasoning skills in nursing are defined in the literature as a “recursive 

cognitive process that uses both inductive and deductive cognitive skills to 

simultaneously gather and evaluate assessment data” (Simmons et al., 2003, p. 701). As 

such, the first step in the nursing process, the assessment of the patient, is reflective of 

clinical reasoning skills (Benner, 1984; Simmons et al., 2003). Clinical reasoning skills 

allow the nurse to work through a cognitive process that incorporates the mental 
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processing of information to organize, evaluate and link patient needs with the use of 

inductive reasoning (Simmons et al., 2003). In consideration of the newly licensed nurse, 

these skills may be limited due to the limited experience of making patient care decisions 

at the bedside. 

Regardless of limited experience, the nurse at the bedside assessing a patient has a 

duty and obligation to accurately document, report and escalate significant events 

regarding the patient’s care (Texas BON, 2021). The National Council for State Boards 

of Nursing reported that the role of a nurse includes promoting safety and protection of 

the public while providing competent nursing care in all phases of nursing practice 

(NCBSN, 2021). As such, the obligation of the nursing educator and hospital 

organization rest on integrating and teaching high-level concepts quickly and efficiently 

to get the newly licensed nurse workforce out to the bedside with the needed skills. 

Clinical reasoning skills are necessary for nurses to be able to process and organize 

information to make decisions that will ensure patient safety and optimal patient 

outcomes. For this reason, VRS proves an effective pedagogy to maturate clinical 

reasoning skills, and simulation in healthcare has had a long evolving history that led to 

this technology (Padilha et al., 2019). 

History of Simulation Methodologies   

Healthcare simulation has evolved over the last 20 years to provide a learning 

platform that addresses variations in patients’ conditions. Simulation is defined as “a 

technique that creates a situation or environment to allow persons to experience a 

representation of a real event for the purpose of practice, learning, evaluation, testing, or 

to gain understanding of systems or human actions” (Loprieto, 2013). The evolution of 
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simulation in healthcare began with the objective of skills acquisition for mastery of 

practice. Simulation can range from simple task trainer to VRS.  

Task trainers, or low fidelity simulation, is a form of simulation that embodies 

specific manikins or body parts to teach healthcare professionals how to perform specific 

skills. For example, the first nursing simulation task trainer, entitled “Mrs. Chase,” 

developed in 1911, was a life size manikin with the objective of training nurses to bathe, 

transfer and turn patients (Aebersold, 2016). Additional iterations of Mrs. Chase included 

manikins with the objective of teaching care of the hospitalized patient (Aebersold, 

2016).  

In response to the growing need to train healthcare workers to respond to life 

threatening events due to cardiac or respiratory arrest, a resuscitation manikin, Resusci 

Anne was born. Resaca Anne, a redesigned manikin developed by Peter Safar and 

Asmund Laerdal, provided medical professionals a hands-on method to educate 

cardiopulmonary resuscitative strategies (Aebersold, 2016; Gordetsky et al., 2020). 

Addressing these patient interventions to improve untimely death led to an explosion of 

multiple technology platforms that allowed the learner to practice skills, critically think 

through concepts, and be immersed in different forms of robust, simulated learning. As 

such, high fidelity simulation, was the next step to integrating learning concepts in the 

academic and hospital setting.  

High Fidelity Simulation (HFS)  

High fidelity simulation (HFS) involves a computerized functioning manikin that 

delivers a level of realism, purposely similar to a clinical environment, which gives the 

learner the ability to cognitively assess and provide interventions and feedback based on 
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experience (Loprieto, 2013). A high-fidelity manikin can mimic human body functions, 

such as pulses, chest rise and fall for respirations and instructor activated voice responses 

(Loprieto, 2013). Multiple scientific papers have documented the positive impact of using 

high fidelity simulation as a teaching and learning methodology in nursing schools and 

hospital settings (Cant & Cooper, 2009; Christensen et al., 2016; Hegland et al., 2017; 

McGaghie et al., 2020; Prion & Haerling, 2020; Wayne et al., 2008). It is important to 

note HFS is resource intensive; to create a single scenario requires pre-setup, multiple 

educator/instructors to run the scenarios, and dedicated space to house the equipment and 

provide training (Cant et al., 2019).   

Virtual Reality Simulation (VRS)    

With the creation of the first version of the virtual reality headset titled “The 

Sword of Damocles,” fully immersive virtual reality was born; this has allowed educators 

a new pedagogical   platform (Cant et al., 2019; Norman, 2005). Studies can be confusing 

regarding VRS nomenclature (Cant et al., 2019). The VRS environment has two 

overarching categories of delivery:  non-immersive and fully immersive (Alfalah, 2018). 

Non immersive VRS involves screen-based learning using a desktop computer or 

computer interactivity. This sort of simulation depicts scenarios/skills on a computer 

screen (Cant et al., 2019). There are multiple studies that report the efficacy of non-

immersive VRS in the academic and hospital setting using a computer desktop 

interactivity to integrate learning concepts.   

Fully immersive VRS environments allow the instructor to run a preprogrammed 

scenario, with flexibility to setup the environment anywhere. In contrast to non-

immersive VRS, fully immersive VRS provides an enclosed real life replicated scenario 
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through the use of head mounted display and handheld manipulated devices. This form of 

VRS incorporates behavior, senses, emotions and cognition to work through a problem or 

concept (Cant et al., 2019; McGrath et al., 2017). Fully immersive VRS environments 

combine all aspects of learning domains, allow the learner to work cognitively through a 

problem, and utilize less resources to perform.   

There is an abundance of literature using VRS in nursing education; however, 

studies focus heavily on the efficacy of non-immersive screen-based training software 

(Weiß et al., 2018). In fact, as of 2018, evaluation of the efficacy when using fully 

immersive VRS with head-mounted displays are “missing “or limited in nursing 

education (Madden et al., 2020; Weiß et al., 2018), and a growing need exists to evaluate 

the effectiveness of fully immersive VRS in nursing education to examine cognitive 

phenomenon (Samadbeik et al., 2018). As such, this study will evaluate perceptions of 

integrating fully immersive VRS, eliciting responses that identify facilitators and barriers 

to integration in the hospital setting. 

Theoretical Framework 

The theoretical framework for this study is the Educational VR System Model 

(Alfalah et al., 2017). The model proposes the elements needed for successful integration 

of VRS methodologies are guided by the perceptions of students and instructors (Alfalah 

et al., 2017; Alfalah, 2018). The authors specifically report the model will serve “a useful 

reference framework for embedding VR (virtual reality) in any pedagogical program as 

an educational technology” (Alfalah et al., 2017, p. 464). Because virtual reality itself is 

an emerging concept with an evolving number of attributes, the integration of VRS 
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education relies heavily on the instructors’ perception as they will adopt and use the 

system (Alfalah, 2018). The model asserts the following principles: 

• User perceptions - The perceptions of the system users toward adopting VR 

technology as a learning medium 

• Source knowledge - Represents all the concepts and skills to be learned by the 

student. 

• Real Environment - The setting in which teaching takes place. 

• Materials - Represents didactic materials and information related to the 

subject. 

• System Development/Educational VR System - The actual implementation of the 

VR system (Alfalah, 2018, p. 2640) 

Thus, based on the model, the first step to adopting the VRS program in the 

hospital setting begins with identifying perceptions. Users’ perceptions of the model’s 

principles can identify how likely the success of the organization will be when integrating 

fully immersive VRS into teaching programs for nurses. The nursing educator’s (i.e., 

instructor’s) assessment of integrating this form of technology as an educational platform 

is critical to successful implementation (see Figure 1).   
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Figure 1 

 Education VR system model 

 

 

 

 

 

 

 

 

 

 

 

Benner’s Novice to Expert Model 

Benner’s Novice to Expert model places the nurse’s skill and cognitive modeling 

in categories that addresses the levels of expertise that range from novice to expert 

(Benner, 1984). Asserting that expertise of the nurse increases with time and experience, 

the theory attempts to categorize the knowledge, proficiency, and gaps in practice 

(Benner, 1984). Each category advances from the previous level and includes novice, 

advanced beginner, competent, proficient, and expert (Benner, 1984). As the newly 

licensed nurse has had some exposure to the hospital setting, they will enter the 

workforce as an advanced beginner which allows them to identify patient condition 

changes (Benner, 1984). At this stage they lack the cognitive/clinical reasoning to 

appropriately respond. Nursing educators have a responsibility to train, advance and 

assess the newly licensed learner’s cognitive/clinical reasoning. For this reason, 
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integrating immersive VRS strategies may prove an effective, time-saving training 

methodology for newly licensed nurses in the management of higher-level concepts such 

as clinical deterioration (Shorey & Ng, 2021; Sitterding et al., 2019).   

 

Innovation 

Due to the literature gap in integrating immersive VRS in registered nurse 

training, this study is a novel concept in that it will address the first component to 

integration by exploring user facilitators and barriers (Alfalah, 2018). Once integrated, 

using fully immersive VRS shifts the training paradigm of hospital educators, as 

traditional educational methodologies involve some form of lecture, case-based 

discussion, and if available, low and high-fidelity simulation (Xu, 2016). In fact, as the 

COVID pandemic has changed the way people live, work, and interact, fully immersive 

VRS may eventually move to be the first educational platform of choice to maintain 

social distancing and learner safety. Not only is the literature scarce regarding fully 

immersive VRS as a strategy to teach nurses in the hospital setting, it is essentially 

“missing” (Shorey & Ng, 2021; Sitterding et al., 2019; Weiß et al., 2018; Zackof et al., 

2020). VRS is anticipated to become a standard, more relative training methodology as 

educators face time restrictions in an effort to get newly licensed nurses out into the 

workforce quicker (McGrath et al., 2017). Findings from this study will be a valuable 

enhancement to understanding nurse educator perceptions of using VRS as a new 

methodology to facilitate successful transition to practice in the newly licensed nurse 

(Zackof et al., 2020). 
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Approach 

Research Design, Sample and Setting 

Design 

A generic qualitative descriptive approach will be used to explore hospital-based 

nursing educators, nursing education leaders and nursing simulation specialists’ 

perceptions of integrating fully immersive VRS as a learning platform to train newly 

licensed nurses how to manage clinical deterioration.  

Setting and Sample 

Zoom web-based video conferencing (Zoom, 2021) will be used as the platform 

to conduct the interviews of the sample who work in various hospital settings across the 

United States. The advantage of using the virtual interview platforms include the ability 

to recruit participants in hospital settings in different geographical locations to add an 

array of “rich” perspectives from like individuals (Maher et al., 2018, p. 3).   

Purposive sampling will be used to recruit hospital-based nurse educators 

representing a mixture of roles such as nursing educator, simulation specialist, and 

nursing leader over an education department. As this study seeks to explore barriers and 

facilitators of integrating fully immersive VRS in a hospital setting, participants will be 

recruited until saturation of the data is achieved to answer the aims of the study. 

Inclusion Criteria Nurse educators, nurse simulation specialists, and/or nursing leaders 

over education departments with 2 years’ experience in a hospital setting will be included 

in the study if they meet at least one of the following: 1) have experience using some 

form of simulation (i.e., task trainers/low fidelity simulation, HFS, or non-
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immersive/fully immersive VRS), 2) work currently in one of the following hospital 

settings: teaching hospital, nonprofit or for-profit organization, large hospital (500+ bed) 

or community/rural hospital setting, and  3) agree to audio-video recording of the 

interviews.  

Exclusion Criteria Those who do not meet the inclusion criteria. Educators, simulation 

specialists and nursing leaders who do not work in a hospital setting or have less than 2 

years’ experience as an educator in a hospital setting will be excluded. No subjects will 

be excluded based on their knowledge of VRS, age, gender, race, or ethnic group.  

Based on previous studies, it is anticipated that up to 30 participants will be 

needed, as previous studies support a minimum of 20-30 studies to achieve saturation 

(Guest, et. al., 2006). Enrollment of participants will continue until data saturation is 

achieved (i.e., the participants are providing similar responses to interview questions) 

(Green & Thorogood, 2018).   

Recruitment Strategies 

Prior to recruitment, approval for this project will be obtained from the UTHSC’s 

Committee for the Protection of Human Subjects (CPHS) institutional review board. 

Recruitment strategies will include seeking permission from nursing professional 

organizations geared toward nursing education and nurse simulation healthcare 

specialists, such as The Association for Nursing Professional Development (ANPD) local 

Houston chapter, and the Society for Simulation in Health Care (SSIH) national 

organization, to access member banks and post recruitment flyers (see Appendix E) on 

their websites. The PI will also recruit within her professional network to obtain 

participants via email. In addition, nurses that currently work in a hospital setting as a 
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nursing educator, leader over a nursing education department, or simulation specialist 

who attend The University of Texas Health Science Center (UTHSC) at Houston’s Cizik 

School of Nursing as a student in an advanced degree program will also be recruited 

through permission from the appropriate personnel to post recruitment flyers on 

advertisement boards and send recruitment flyers via email (see Appendix E).   

After the potential participant reaches out to the PI, the PI will provide 

information about the study. The PI will follow the phone screening CPHS verbal consent 

form for inclusion screening (see Appendix B) and answer any questions the participant 

may have. Once the PI confirms the potential participant meets criteria and agrees to be a 

part of the study, the PI will complete the CPHS verbal consent form through phone 

conversation (see Appendix B). The participants will complete one verbal consent for one 

or both interviews (see Appendix B).  

Data Collection Procedures 

Data collected for this study include sociodemographic variables, a semi-

structured interview guide for group and individual interviews conducted via Zoom, and 

observation field notes of the interviews.   

Sociodemographic Variables   

The purpose of the sociodemographic assessment is to identify key features of the 

participants that may be linked to the responses of the interview questions (Crabtree & 

Miller, 1999). Sociodemographic variables that will be assessed include age range, 

description of job role, education, employment status, ethnicity, years of experience as a 

nurse, years of experience in the current role as an educator or simulation specialist, 

experience with simulation and hospital setting (see appendix A). Sociodemographic 



18 

 

   

 

variables will be collected before the start of the interview. After the participant agrees to 

be a part of the study, the PI will send an encrypted fillable pdf through email for the 

participant to fill out. The PI will inform the participant that the form and link is 

encrypted and confidential and need to be completed before the start of the interview. 

The PI will receive email notification from the web-based platform when the form is 

completed. If any of the participants have not completed the sociodemographic 

questionnaire before the start of the interview, the PI will remind them to complete at the 

start of the interview. 

Pilot testing of data collection 

Pilot tests of group and individual interviews were conducted with nurse 

educators familiar with the project to evaluate the wording and flow of the interview 

guides and troubleshoot the use of Zoom technology for this purpose. 4 pilot interviews 

were conducted: 2 group interviews with 5 participants each and 2 individual interviews. 

The 2 group interviews were comprised of nursing educators with simulation experience, 

and the 2 individual interviews incorporated 1 hospital nursing educator who trains newly 

licensed nurses and one nursing leader over an education department. After the 

interviews the PI asked for feedback in the individual and group interviews concerning 

the interview process. While the 2 groups provided feedback related to the interview flow 

using the interview guide, the individual participants provided feedback regarding which 

questions needed to be refined, and suggestions of what they would have asked as a 

stakeholder. It was also found that while the group interviews provided sufficient 

responses, the individual interviewees provided robust responses and were willing to 

share an unlimited amount of information. Feedback responses developed initial themes 
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that included: fear of technology, allocation of resources, financial constraints and 

availability and bandwidth of internet.   

As such, results of the pilot interviews were concurrent with findings in the 

literature: initially conducting group interviews can provide “breadth”, i.e., a broad 

variety of views and experiences to set the groundwork for individual interviews which 

provide more “depth” (Morgan, 1997; Crabtree & Miller, 1999, p. 18). 

Interview guide, Group interviews, Individual interviews, and Zoom platform 

  As a result of the pilot interviews, a group interview will be conducted initially 

to provide breadth of perspectives, a range of responses, and insight for conducting the 

individual interviews (Morgan, 1997; Crabtree & Miller, 1999). After completion of the 

group interview, the PI will then conduct individual interviews to complement the data 

obtained in the group setting and increase depth to the study (Morgan, 1997). Based on 

unique responses during the group interview, a participant may be invited to complete an 

individual interview. Participants who meet the inclusion criteria and agree to be in the 

study will have a choice to participate in either the group or individual interview. All 

group and individual interviews will be conducted using a semi structured interview 

guide during a 1-hour session, at a time convenient for the participant(s) (see Appendix C 

and D). It is projected that the interviews will take place over a 3–4-week period. 

Incentives for participation include a $10.00 Amazon gift card for the group interview, 

and a $10.00 Amazon gift card for the individual interview emailed to the participant at 

the completion of the interview. All interviews will be conducted via Zoom. 
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 Zoom Web Based Interviews   

Due to the COVID Pandemic, there are restrictions to holding group meetings. In 

addition, participants may be located in a large geographical area. To address these 

barriers, all group and individual interviews will be conducted virtually using Zoom, with 

3-4 participants per 1-hour session. Zoom will be used to record video/audio and generate 

audio transcriptions at the completion of the interview. All scheduled interviews will be 

secured with a user passcode needed to enter the interview. Each participant will receive 

an email calendar invite with the link and passcode to the interview, a unique screen 

name with a 2-digit code, and instructions on how to change their screen name in the 

Zoom environment, to increase confidentiality. At the start of the interview, the 

participants will be placed in a waiting room until they can be identified by the PI 

through the use of the screen name and 2-digit code provided in the calendar invite. The 

2-digit code will be linked to the sociodemographic form. Once the participant enters the 

interview, the participant will receive an audio notification when the recording starts (i.e., 

“this meeting is being recorded, by continuing to be in the meeting, you are consenting to 

be recorded”) (Zoom, 2021). The participants will be reminded of this recording verbally 

and the PI will receive additional verbal consent before the start of the interview.   

At the completion of interviews, all audio, video and audio transcriptions will be 

immediately downloaded to an encrypted location on the UTHSC network server that is 

secure to ensure confidentiality of the data. The PI will set the Zoom profile to reflect the 

UTHSC server address location for all recordings and transcriptions to be stored. A 

research assistant, who has completed the qualitative methods and qualitative analysis 
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courses at the UTHSC School of Nursing will assist with moderating the interviews, 

connection issues and participant observations.  

Group Interviews   

Group interviews provide a collective view of ideas communicated by a group, 

and allow the PI to explore user’s views, stimulate opinions, ideas, and shared 

perspectives (Crabtree & Miller, 1999). The PI will use a semi-structured interview guide 

(see Appendix C) to facilitate the interview. As 6- 8 participants are traditionally 

scheduled during an in-person group interview, a maximum of 3-4 is preferred in the 

virtual setting so the participants and moderator can be easily seen on the screen as this 

enhances interactivity within the group (Dos Santos Marques et al., 2020; University of 

Nebraska at Omaha, 2020).  

Individual Interviews    

The purpose of the individual interview is to provide greater breadth and depth of 

unique thoughts and perceptions not expressed during the group interviews (Crabtree & 

Miller, 1999; Morgan, 1997). As the group interviews will be held first, participants from 

the group interviews may be selected for the individual interviews based on unique 

responses. Participants will be given a choice to participate in the individual or group 

interview. The interview will follow a semi structured interview guide (see Appendix D).   

Interview Guide  

Semi structured interview guides will be used to aid the PI in eliciting responses 

from the participants. The PI will use two separate interview guides: one for the 

individual interview and one for the group interviews. The interview guides will include 

an introduction, reminding the participants to complete the sociodemographic survey, 
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instructions for the group in the zoom environment, introduction of the purpose of the 

research, and restatement of confidentiality and monetary compensation (see Appendix C 

and D). Final interview questions will be reviewed and approved by experts of qualitative 

design on the dissertation committee prior to the study initiation (see Appendix C and D).   

First, the researcher will build rapport with light conversation and set the tone by 

introducing herself, and her expertise on the subject. The PI will then inform the group 

that all ideas are to be shared and welcome for the benefit of generating empirical 

knowledge to improve learning in the newly licensed nurse’s practice. The interview will 

start with a list of introduction questions and transition to review of a 5-minute video to 

set the tone of the conversation.  

 Next, using a conversational style format, the interview guide will include 

questions that address the following theoretical framework principles from the 

Educational VR System Model: user perceptions, source knowledge, real environments, 

materials, system developments, and educational VR system (Alfalah, 2018). Questions 

will also incorporate cognitive/clinical reasoning. Question topics will initially be 

generalized, and become more specific as the group shares perceptions, ideas and 

thoughts. Probing questions will be explored to seek additional information not discussed 

by the participants; the PI will look for inconsistencies in the participant’s verbal and 

nonverbal communication and use probing to explore further, as specific details based on 

personal knowledge “improve the credibility and general quality of the data” (Carey & 

Asbury, 2012, p. 64). The guide may be iterative to incorporate additional questions as 

topics emerge from individual and group interviews. The interview will be concluded 
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once the participants have been allowed to discuss any additional thoughts they may 

have.   

Field notes   

Field notes provide opportunities to record the interviewer’s observations of the 

participants during interviews (Spradley, 2016). The interviews will be completed via 

Zoom with video, so the PI is able to observe the participants during the group and 

individual interviews. Field notes provide further opportunities for the PI to jot down 

thoughts during interviews that may be lost or forgotten). Field notes will be transcribed 

by the PI during the interview to capture her own thoughts/perceptions identified at the 

corresponding place during key time points of the interview transcriptions and will be 

included in the data analysis. The use of bracketing will be used to reflexively assess the 

PI’s own perceptions of the observations and responses. Bracketing will also allow the PI 

to examine her own influence (i.e., background, personal qualities and beliefs that may 

influence the analysis) (Fischer, 2009; Saldana, 2016).     

Data Analysis 

   Thematic content analysis is a flexible approach to search for meaning and 

patterns across the data, in this case, interviews and observations (Braun & Clarke, 2006). 

Due to limited knowledge in the literature on the purpose of the study, the PI will take an 

inductive approach to the analysis; inductive approach is used when there is a limited 

amount of knowledge or science of the phenomenon (Elo & Kyngäs, 2008; Braun & 

Clarke, 2006). Throughout the steps of the analysis of the data, the PI will employ a 

latent approach, through making sense of the data and looking for underlying 
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assumptions and ideologies that may add importance to coding the data and emerging the 

themes (Braun & Clarke, 2006; Saldana, 2016).     

After each interview is completed, the PI will review the transcribed Zoom 

recordings, and make notations of thoughts, and observations (the PI will identify time 

stamps provided by Zoom meeting technology- to identify where to place each field 

note). Data analysis will be conducted concurrently with, and after data collection. 

During the interviews, the PI will listen and observe each participant and generate 

observation field notes for further notations in the data. ATLAS.ti, a computer-assisted 

qualitative data analysis software will be used to organize and manage the data.   

  The PI will evaluate the data using the following strategy: listening to the audio 

recordings and immersing in the transcriptions by reading the transcriptions multiple 

times to become familiarized with the participants’ perspectives, reviewing data line by 

line of every comment provided by each participant. In addition, the PI will review the 

transcriptions against the observations of the participants in the interviews to signal if the 

responses reflect the participant’s body language, inflection of voice, and facial 

expressions. Reviewing the transcriptions against participant behaviors, or “looking and 

listening” can also assist the researcher to better identify subtle cues that may lead the 

researcher to elucidate responses for future interviews, taking into account the setting and 

knowledge base/experience of the participants (Crabtree & Miller, 1999 p.14; Spradley, 

2016). 

A codebook, that will provide definitions and uses for codes, will be developed 

for organizing and coding the data and used throughout the analysis (Green & 

Thorogood, 2018). Open coding will be used to highlight and notate sentences and 
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phrases that emerge from the transcripts (Braun & Clarke, 2006). Initial codes will be 

developed based on organizing the data relevant to the code. The PI will then organize 

the codes into several categories of themes. Several codes may be incorporated into one 

theme; initial codes may form primary themes and secondary themes at this stage codes 

may be removed if the PI determines they are not relevant to the phenomena and do not 

purport to answer the research questions and aims. Themes will be reviewed against the 

transcriptions to ensure they characterize an accurate representation of the data. At this 

stage, themes may be renamed be refined and named in correlation to the research 

questions and aims. 

Rigor and validity will be assured through assessment of trustworthiness of the 

data. Four elements need to be satisfied to address trustworthiness (credibility, 

confirmability, transferability, and dependability) (Maher et al., 2018, p. 2). Credibility 

will be addressed through careful review of all transcriptions and video recordings to 

identify the responses that convey the phenomena; the PI will review the data for themes 

linked to the research aims, theoretical framework and how well those themes are 

exemplified through the data (Noble & Smith, 2015; Whittemore et al., 2001). As such, 

the PI will take a reflexive approach when analyzing the data, being aware of her own 

self reflections and preconceptions that may affect the evaluation of the data (Korstjens & 

Moser, 2017; Braun & Clark, 2006).   

To further validate credibility, confirmability will be addressed through the use of 

explicit documentation of reflections, personal influence, (Korstjens & Moser, 2017). The 

PI will document the research steps taken from the start of the project to the 

“development and reporting of the findings” that includes all data collection, analysis and 
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interpretation (Korstjens & Moser, 2017, p. 121). The PI will confer with the qualitative 

expert on the dissertation committee when analyzing the transcriptions, and if needed, the 

PI may hold a peer debriefing session with qualitative experts at the UTHSC School of 

nursing to review the data.   

Transferability will be evaluated in consideration that it can be applicable to other 

settings; author report that transferability incorporates “thick description, or the use of 

paying attention to contextual detail” to assess for transferability in other settings (Maher 

et al., 2018, p. 3). A detailed descriptive process of the analysis will be utilized to ensure 

dependability and repeatability of the research. All notes, reflective observations, and 

outline of the analysis phases will be preserved.   

Descriptive statistics such as frequency, mean, and standard deviation will be 

used to describe the sociodemographic data of participants. Data will be analyzed using 

SPSS version 25.0 (Armonk, NY: IBM).   

Data Management 

All software, login passwords and Zoom access will be restricted to the PI and the 

dissertation committee members. A laptop encrypted by the UTHSC’s information 

technology department will be used to hold the virtual interviews. The encrypted laptop 

will be secured in a locked cabinet in the office of the PI; only the PI will have access to 

the locked cabinet. 

Sociodemographic questionnaires will be completed using a web based encrypted 

survey platform. At the completion of interviews, all audio, video transcriptions, field 

notes and sociodemographic data will be immediately downloaded to an encrypted 

location on the UTHSC network sever that is secure to ensure confidentiality of the data; 
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only the PI and dissertation committee members will have access to the data stored in the 

UTHSC server. The Zoom environment will be restricted to the interview participants via 

a link to their email address with a passcode to enter the interview. A name and 2 digit 

code given to the participants for the interview sessions will be linked to the 

sociodemographic form. It is anticipated the full data collection process and analysis will 

take approximately 4 months. All data will be stored within the University of Texas 

Health Science Center’s (UTHSC) encrypted secure network server in accordance with 

UTHSC policy. 

Potential Pitfalls, Limitations and Alternative Strategies 

Because of the qualitative nature of the design, the PI will follow stated 

interviewing techniques and transcription/analysis of the data. Scheduling of group and 

individual interviews may prove a challenge as the participants in the sample may have 

different working schedules. All efforts will be made to accommodate interview times. 

There may also be connectivity issues with Zoom technology- it is known that bandwidth 

of the PI and participants can cause slower connectivity. To address this, the PI will 

perform a trial run and address connectivity speed and bandwidth; Zoom purports that the 

host of the Zoom software can appropriately identify connection strength (Zoom, 2021). 

The PI will include a research assistant who is also a PhD student at the UTHSC’s Cizik 

School of Nursing, to assist with the interviews.   

Participants may not be willing to share concepts and further ideas or thoughts 

within the group or individual interview; the PI will inform the participants they do not 

have to answer any questions they do not feel comfortable with, and they are able to 

withdraw from the study at any time. This study will set the groundwork for future 
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studies in VRS technology that will identify factors that lead to positive outcomes to 

nursing practice.  

Human Subjects and Data Sharing  

The CPHS verbal consent script (see appendix B) will clearly state the purpose of 

the study, overview of the selection/interview process, benefits, risks, confidentiality, and 

contact information of the PI. The PI (who will be conducting all of the interviews) will 

then follow a set of approved questions developed by the PI and experts in qualitative 

research on the dissertation committee. The questions, qualitative in nature, will guide the 

participants in responding with perceptions based upon their own knowledge base of 

information. 

Unidentifiable sociodemographic information will be collected (Appendix A). In 

addition, a unique name and 2-digit code will be assigned to each participant and used on 

all data collected to protect the privacy of the participants (Polit & Beck, 2017). 

Additionally, the researcher will use codified terms to refer to participants, which will 

enhance the confidentiality of participants and data (Polit & Beck, 2017). At the 

completion of interviews, all audio, video and audio transcriptions and sociodemographic 

data will be immediately downloaded to an encrypted location on the UTHSC network 

sever that is secure to ensure confidentiality of the data. All data downloaded in the 

UTHSC network server will be restricted to access of the PI and dissertation chair, Final 

documents will be maintained on a secured server at the UTHSC School of Nursing 

under password-protection. Data records will be retained by the guidelines set forth by 

the University of Texas Health Science Center at Houston Cizik School of Nursing’s 

University’s policy. 
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Participants in this study may benefit in that nursing practice can be improved 

based upon the results. Increased knowledge and the eventual development of improved 

nursing educational strategies are examples of potential benefits. While there may not be 

direct personal benefits to participating in the study, participants will be encouraged to 

examine the influence of their personal actions upon nursing practice. The PI hopes that 

the information gained from this study will contribute to the scientific knowledge base 

regarding the development of nursing education to improve safe, effective care.  

While no risks are anticipated, participants of this study may experience anxiety 

because they are invited to sort through their own ideas about perceptions of educational 

strategies. Although the interviews are anticipated to last 60 minutes or less, participants 

may become tired during the interview. Considerations (e.g., participants taking breaks or 

re-scheduling the interview if they wish to continue at a later date) will be offered by the 

interviewer to address these concerns. The participants will be offered reassurance 

regarding confidentiality of their responses and given the option to decline to answer any 

questions they might be uncomfortable with. Participants may end participation at any 

time during the study. Risks and benefits are clearly outlined in the CPHS verbal consent 

form recruitment script (see Appendix B).  
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Sociodemographic Questionnaire  

 

Participant Identifier Code                                         (for researcher only) 

 

Participant Initials 

                           

I. ROLE 

a. Nurse Educator 

b. Simulation Specialist  

c. Education Leader (Director, Manager, Supervisor) 

 

Please fill out the form below to the best of your knowledge. 

 

II. AGE 

         What is your age group? 

i. 20-25 

ii. 26-30 

iii. 31-35 

iv. 36-40 

v. 41-45 

vi. 46-50 

vii. 51-55 

viii. 56-60 

ix. 61-65 

x. > 65 

III. Education 

a. What is the highest level of education you have completed? (select all that 

apply) 

i. Associate Degree in Nursing                                                    

ii. Associate Degree other than Nursing                                         

iii. Baccalaureate in Nursing                                                        

iv. Baccalaureate other than Nursing                                             
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v. Master’s Degree in Nursing 

vi. Master’s Degree other than Nursing  

vii. Doctorate in Nursing                                         

viii. Doctorate other than Nursing                                                                    

IV. Employment Status 

a. Full time    

b. Part time 

c. Per Diem (PRN) 

V. Ethnicity 

a. White 

b. Hispanic or Latino 

c. Black or African American 

d. Native American or American Indian 

e. Asian / Pacific Islander 

f. Other 

VI. Years of experience as a nurse  

a. 2 years of experience 

b. 3-5 years of experience 

c. Greater than 5 years of experience (please specify number of years) 

_____________ 

VII. Years of experience in the educator title/role you currently work in? 

a. 2 years of experience 

b. 3-5 years of experience 

c. Greater than 5 years of experience (please specify number of years) 

_____________ 

VIII. How long have you used a form of simulation as a training methodology?   

a. Less than 6 months 

b. 6 months to a year 

c. 1 year 
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d. 2 years 

e. Greater than 2 years 

IX. What form of simulation do you have experience with (check all that apply)? 

a. Task trainers/low fidelity simulation 

b. High fidelity simulation 

c. Virtual reality simulation 

d. Other (please describe) 

__________________________________________________________ 

X. What form of virtual reality do you have experience with? (check all that 

apply) 

a. Using virtual reality equipment using headset and handheld devices/electronic 

gloves for gaming or personal use 

b. Using Virtual Reality using headset and handheld devices/electronic gloves to 

train nursing staff 

c. Using Virtual reality on a computer with screen-based interactivity for gaming 

or personal use 

d. Using virtual reality on a computer with screen-based interactivity for the to 

train nurses 

e. Other (please describe) 

__________________________________________________________ 

XI. What type of hospital setting do you work in? (check all that apply) 

a. Teaching hospital 

b. Nonprofit organization 

c. For-profit organization 

d. Less than 500 beds 

e. Greater than 500 beds 

f. Rural Hospital 

g. Community Hospital  
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Verbal Script 

Invitation to Take Part in Research 

Study Title:                     Perceptions of Integrating Virtual Reality Simulation as a 

Teaching Methodology in a Hospital Setting 

Principal 

Investigator:   

LaDonna Christy, PhD student, Cizik School of Nursing UT 

Health Houston 

IRB Number:   HSC-SN-21-0282 

 

“Good morning/afternoon, my name is LaDonna Christy, and I am a doctoral 

student at the Cizik School of Nursing at UT Health Houston. I am reaching out to you 

concerning your interest in the research study. This study is designed to learn more about 

barriers to integrating a virtual reality simulation program in the hospital setting for 

newly licensed nurses to teach them how to manage deterioration. I have a couple of 

questions to ensure that you meet criteria, and I can answer any questions you have at this 

time.”   

“The qualifications to be a part of this study include nurses with 2 years’ 

experience in a hospital setting as a nursing educator, a nursing leader in a hospital 

education department of work as a simulation specialist. Do you have any experience 

with using simulation, work in a hospital, and participate in training newly licensed 

nurses? It is not required that you have any experience with virtual reality simulation.” 

“At this time do you have any questions for me?”  

[Inclusion criteria will then be assessed. If the inclusion criteria are not met, then 

the PI will thank the interested participant for their time and inform them that they do not 
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meet criteria for the study. If the participant meets the inclusion criteria, the PI will 

inquire if the potential participant would like to take part in the study. If the participant 

says no, then the PI will thank the participant for their time. If the participant says yes, 

then the PI will continue the rest of the script]. 

“Thank you for agreeing to be a participant in the study. I will determine a time 

and date convenient to hold the interview(s). There are a total of two interviews that will 

be conducted for this study: an individual and a group interview. You will have the 

choice to participate in the group and/or individual interview. While it is not required for 

you to participate in both interviews, you may be asked to participate in both interviews 

as the information of this study will add to the science regarding integration of virtual 

reality simulation into the newly licensed’ nurses training.”  

“All group and individual interviews will be conducted over 1-hour virtually 

using Zoom, with 3-4 participants per session. You will receive an email calendar invite 

with the link and passcode to the interview, a unique screen name with a 2-digit code, and 

instructions on how to change their screen name in the Zoom environment, to increase 

confidentiality. At the start of the interview, you will be placed in a waiting room until 

you can be identified by the principal investigator, through the use of the screen name 

and 2-digit code provided in the calendar invite. The 2-digit code will also be linked to 

the sociodemographic form.”  “Once you enter the interview, you will receive an audio 

notification when the recording starts, and I will confirm your verbal consent for the 

recording.   

“The group interview will be composed of several nurse educators, hospital 

education leaders, and simulation specialists providing their knowledge, perceptions, 
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thoughts, ideas, and attitudes concerning virtual reality simulation and integrating the 

teaching methodology to train and teach graduate nurses in the management of clinical 

deterioration.” The group and individual interviews will take approximately one hour. A 

$10.00 amazon card will be sent via email after your participation in the group interview; 

you will receive a $10.00 amazon card via email after the completion of the individual 

interview.”  

“All thoughts, ideas, personal experiences are encouraged to be shared. I will be 

asking several questions concerning information on this subject. In addition, you are 

welcome to share any additional information that you may have, expressed within the 

group interview, or separate individual interview.” 

“We will be careful to keep your information confidential and we will ask you 

and all the group members to keep the discussion confidential as well. Please keep in 

mind that you will be asked to turn on your video camera as a requirement for the study. 

All individual and group interviews will be video/audio recorded with your permission. 

You do not have to share any information that you are not comfortable sharing. You can 

stop the participating in conversation at any time. Any notes, recordings, or transcriptions 

will be kept private by LaDonna Christy, principal investigator. Any digital files will be 

encrypted, and password protected. Upon entering the group interview, the principal 

investigator will change your name to a unique name along with a 2-digit code.” 

“While no risks are anticipated, participants of this study may experience anxiety 

because they are invited to sort through their own ideas about perceptions of educational 

strategies in a group setting. Although the interviews are anticipated to last 60 minutes or 

less, you may become tired during the interview. You will be provided a break if needed 
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from the interview, or an option to reschedule. Please keep in mind that your information 

is private and confidential, and you will have the right to withdraw from the study at any 

time. Every effort will be made to protect your privacy and confidentiality by assigning a 

unique participant code that will only be identifiable by the researcher.” 

“Increased knowledge and the development of improved nursing educational 

strategies are examples of potential benefits. The findings from this study may benefit 

future educational efforts in improvement of training platforms for nurses that work with 

patients.” 

“No funding exists at this time for the research study, meaning that this study is 

not sponsored by any vendor or organization.” 

“Participation in this study is completely voluntary. You do not have to be in this 

study if you do not want to be. Refusing to participate will involve no penalty or loss of 

benefits to which you are otherwise entitled.” 

If you have any complaints, suggestions, or questions about your rights as a 

research volunteer, you may contact the UTHealth Committee for the Protections of 

Human Subjects (CPHS) at 713-500-7943. If you have any questions regarding the study, 

you may contact LaDonna Christy, principal investigator at (281) 889-6257. 
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Group Interview Guide and Questions 

1. Introduce the purpose of the study (i.e., my name is LaDonna Christy, I am a PhD 

student at the University of Texas Health Science Center in Houston. I am seeking 

to gain more knowledge about perceptions and ideas you may have about Fully 

Immersive Virtual Reality Simulation and how it can be integrated in hospital 

training for newly licensed nurses, for managing deteriorating patients). 

2. Inform the participants that the interviews are private and confidential and will be 

recorded via Zoom and will be used for research purposes only: receive 2nd 

verbal consent (1st to be obtained during recruitment script). Inform the 

participants the expectation is to keep all conversation and interaction with the 

group confidential. 

3. Inform the participants that notes will be taken during the study to ensure the 

interviewer understands what the participants are saying, and they will be asked to 

turn on their video so that the PI can observe the participants and interactions.  

4. Inform the participants that at the end of the group interview, a monetary 

compensation will be sent to the participants email after the completion of the 

interview.  

 Introduction and General Questions 

“Thank you for agreeing to take part in this study. You may have a lot of 

experience with simulation and virtual reality, or limited experience with 

simulation and virtual reality so I will start the interview with asking some 

questions about what technology you currently use in your educational programs, 

if any.   
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1. How many graduate nurses/newly licensed nurses does your organization employ 

on an annual basis?  

2. What type of simulation do you use in your organization to train nurses?  

3. What type of training was provided to ensure your department had the knowledge 

to use it? Or did you learn it on your own?  

4. How did the nursing staff, to include newly licensed nurses learn how to train on 

it? Did they have any barriers adapting to it if it was new to them? 

5. If you are not using some form of simulation, can you provide some examples of 

why it hasn’t been integrated? 

6. Currently, how do you train them to “think” through clinical scenarios? 

Specifically, with a patient that is potentially deteriorating. (cognitive/clinical 

reasoning) (A newly licensed has limited cognitive/clinical reasoning skills. At 

this stage, they are able to identify what they see in a patient but are not sure what 

to do with the information). 

a. How well is it working? 

User Perceptions 

For purposes of the study, I will provide a short video about fully immersive 

virtual reality simulation. As a disclaimer, this video serves as an introduction to 

familiarize the group to virtual reality simulation- the thoughts expressed in the 

video do not necessarily represent the researcher’s thoughts or perceptions” 

https://youtu.be/HtY1MC9Ir8E (SimX, 2020). 

1. What challenges or opportunities do you think would exist to integrating virtual 

reality simulation to train graduate nurses how to manage clinical deterioration in 

the hospital setting?  

about:blank
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a. (probing) Tell me more about what makes them challenges? Opportunities? 

2. If you were able to use this program, how well would it be adapted in the 

education department? Why or why not? 

i. (Probing, optional) If there was any pushback, what were your perceptions about 

the underlying issues? Learning curves? 

b. (Probing) How would these learning curves be best managed? 

Source Knowledge 

1. With what you currently know about newly licensed nurses, do you perceive any 

gaps they would have to using this technology? Why or why not? 

2. How do you think using virtual reality could affect their ability to think through 

and act on a declining patient? (cognitive/clinical reasoning)   

a. (Probing, optional) Can you tell me more about this? 

Real Environment 

1. What type of space do you think you would need to provide fully immersive VRS 

training to newly licensed nurse’s management of clinical deterioration?  

2. What space do you currently have that will assist in adopting this technology? 

Materials  

1. In addition to fully immersive VRS simulation equipment needed to run the 

scenario, what other materials and resources would you need to make the learning 

successful for newly licensed nurses?  

a. (Probing) Technology resources? 

b. (Probing) Human/financial resources? 

2. Who are the stakeholders involved to adapt and support this technology? 
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System Development/Educational VR System 

a. If given a chance to integrate this technology to train newly licensed nurses how 

to manage a clinically deteriorating patient in your hospital, how would you 

evaluate if it worked or not worked? 

2. Is there anything else you would like to share? 
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Individual Interview Guide and Questions 

1. Introduce the purpose of the study (i.e., my name is LaDonna Christy, I am a PhD 

student at the University of Texas Health Science Center in Houston. I am seeking 

to gain more knowledge about perceptions and ideas you may have about Fully 

Immersive Virtual Reality Simulation and how it can be integrated in hospital 

training for newly licensed nurses, for managing deteriorating patients). 

2. Inform the participants that the interviews are private and confidential and will be 

recorded via Zoom and will be used for research purposes only: receive 2nd 

verbal consent (1st to be obtained during recruitment script). Inform the 

participants the expectation is to keep all conversation and interaction with the 

group confidential. 

3. Inform the participants that notes will be taken during the study to ensure the 

interviewer understands what the participants are saying, and they will be asked to 

turn on their video so that the PI can observe the participants and interactions.  

4. Inform the participants that at the end of the group interview, a monetary 

compensation will be sent to the participants email after the completion of the 

interview.  

 Introduction and General Questions 

“Thank you for agreeing to take part in this study. You may have a lot of 

experience with simulation and virtual reality, or limited experience with 

simulation and virtual reality so I will start the interview with asking some 

questions about what technology you currently use in your educational programs, 

if any.   
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1. How many graduate nurses/newly licensed nurses does your organization employ 

on an annual basis?  

2. What type of simulation do have experience with?  

3. How did you learn how to use it? Was there some type of formal training given to 

you? Or did you learn it on your own?  

4. How did the nursing staff, to include newly licensed nurses learn how to train on 

it? Did they have any barriers adapting to it if it was new to them? 

5. If you are not using some form of simulation, can you provide some examples of 

your perception of why it hasn’t been integrated? 

6. I am going to give you two phrases- please tell me what comes to your mind: 

newly licensed nurse, and clinical reasoning?  

7. Currently, how do you train them to “think” through clinical scenarios? 

Specifically, with a patient that is potentially deteriorating. (cognitive/clinical 

reasoning) (A newly licensed has limited cognitive/clinical reasoning skills. At 

this stage, they are able to identify what they see in a patient but are not sure what 

to do with the information). How well is it working?  

User Perceptions 

For purposes of the study, I will provide a short video about fully immersive 

virtual reality simulation. As a disclaimer, this video serves as an introduction to 

familiarize the group to virtual reality simulation- the thoughts expressed in the 

video do not necessarily represent the researcher’s thoughts or perceptions” 

https://youtu.be/HtY1MC9Ir8E (SimX, 2020). 
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1. What challenges do you think you would face integrating VRS into training the 

newly licensed nurses to think and act through managing a clinically deteriorating 

patient?  

2. If you were able to use this program, how well would it be adapted in the 

education department? Why or why not? 

i. (Probing, optional) If there was any pushback, what were your perceptions about 

the underlying issues? Learning curves? 

b. (Probing) How would these learning curves be best managed? 

Source Knowledge 

1. With what you currently know about newly licensed nurses, do you perceive any 

gaps they would have to using this technology? Why or why not? 

2. How do you think using virtual reality could affect their ability to think through 

and act on a declining patient? (cognitive/clinical reasoning)   

a. (Probing, optional) Can you tell me more about this? 

Real Environment 

1. What type of space do you perceive you would need to provide fully immersive 

VRS learning to newly licensed nurse’s management of clinical deterioration?  

Materials  

1. In addition to fully immersive VRS simulation equipment needed to run the 

scenario, what other materials and resources would you need to make the learning 

successful for newly licensed nurses? (Human? Financial? Technology?) 

2. What is your perception of who the stakeholders are involved to adapt and 

support this technology? 
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3. What are some examples of conversation you with have with the leaders that 

would help approve your request to integrate and adapt VRS to train the newly 

licensed nurse to manage clinical deterioration? 

System Development/Educational VR System 

3. If given a chance to integrate this technology to train newly licensed nurses how 

to manage a clinically deteriorating patient in your hospital, how would you 

evaluate if it worked or not worked? (Evaluation of cognitive/clinical reasoning) 

4. Is there anything else you would like to share? 
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Abstract 

 

Introduction  

As newly licensed nurses enter the workforce with limited experience and limited 

clinical reasoning skills, nursing educators must employ innovative strategies to teach 

graduate nurses how to identify and manage clinical deterioration – skills which are vital 

to saving lives and improving outcomes. Fully immersive Virtual Reality (VR), (also 

defined as Immersive VR) is one effective educational strategy available for hospital 

educators to use for preparing newly licensed nurses to recognize and manage clinical 

deterioration.  

Objective  

The purpose of this study was to explore perceptions of hospital-based nurse 

educators, simulation specialists, and nursing leaders with respect to integrating 

immersive VR to teach management of clinical deterioration to newly licensed nurses. 

The primary goal of this study was to assess the facilitators and barriers associated with 

integrating immersive VR.  

Methods  

A generic qualitative descriptive approach employing group and individual 

interviews was undertaken using purposive sampling of experienced hospital nursing 

educators, nurse simulation specialists and education department administrators. Data 

were analyzed using thematic analysis. 

Results  

Fifteen individual and one group interview were conducted using semi structured 

interviews. Participants indicated that use of immersive VR for educating newly licensed 
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nurses could prove successful in their organizations if they had the proper resources, time 

to learn and develop the training modalities, create scenarios that were relevant to the 

learner’s needs, and financial/logistical support from the organization’s stakeholders.  

Conclusion  

Immersive VR may be an effective pedagogy for educating newly licensed nurses 

on managing clinical deterioration if sufficient resources are in place for its’ support. 

Keywords: immersive virtual reality, hospital education, VR, nurse educator, simulation 
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Letter to the Editor 

Dear Clinical Simulation in Nursing, 

I am writing to you in reference to a research study manuscript we have prepared entitled 

Perceptions of Integrating Immersive Virtual Reality Simulation as a Teaching 

Methodology in a Hospital Setting. This paper has not been previously published and is 

not currently under consideration by another journal, and all authors have approved and 

agreed to submit the manuscript to this journal. 

The principal investigator of the study has over 11 years’ experience in nursing education 

in a hospital setting, 6 years’ experience as a simulation specialist, carries a certification 

in Nursing Professional Development (NPD-BC), and a certification in healthcare 

simulation (CHSE). The principal investigator has also opened two simulation centers, 

with implementation of immersive virtual reality for the learners in a large academic 

medical center setting.  

Virtual reality has been researched as a teaching methodology in medicine and nursing at 

the academic level, but limited studies have identified the use of virtual reality in hospital 

settings and its effectiveness. The aims of this generic, qualitative descriptive approach 

using purposive sampling were to explore the nurse educator, nurse simulation specialist, 

and nursing education department leader’s perceptions of integrating immersive virtual 

reality simulation programs in the hospital setting for newly licensed nurses to teach 

management of clinical deterioration. Our findings indicate that in order to successfully 

implement immersive virtual reality in the hospital setting, stakeholder buy-in, 

development of relevant deterioration conditions, dedicated training and appropriate 

human and financial resources need to be available.  

We agree the manuscript is relevant for The Clinical Simulation in Nursing Journal as 

immersive virtual reality may need to be one of several primary experiential pedagogies 

as the COVID-19 pandemic is continuing to evolve, making social distance practice a 

commonality.  

There are no conflict of interests to report for this study. In addition, this study received 

no financial support. We would appreciate your consideration for publication.  

Thank you again, 

LaDonna Christy, PhD(c), RN, NEA-BC, CCRN-K, NPD-BC, CHSE 
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Introduction 

In the acute care hospital setting, identifying the signs of clinical deterioration in 

patients is crucial to saving lives and improving outcomes (Agency for Healthcare 

Research and Quality, 2019). Missed opportunities in detecting the early signs of clinical 

deterioration cause a delay in the management of care (Vincent et al., 2018). These 

failure to rescue cases can lead to ICU admissions and subsequent death of patients 

(Sankey et al., 2016). As of 2019, the reported national average rate for failure to rescue 

was 13.9 % in post-surgical patients with treatable conditions; equating to unnecessary 

deaths, extended hospital stays and suboptimal outcomes (Agency for Healthcare 

Research and Quality, 2019). Further, given the novel corona virus’s potential to escalate 

rapid worsening of patients, early intervention and management of clinically deteriorating 

patients by nursing staff is key. These demands emphasize hospitals’ need for immediate 

strategies for remediation of clinical deterioration to improve patient outcomes (Anton et 

al., 2021; Nordick, 2020).  

Experience of the bedside nurse plays a key role in the identification and 

management of clinical deterioration; this is limited in newly licensed nurses (Al-Moteri 

et al., 2019; White et al., 2021). To amplify the volume of experiences with clinical 

deterioration, immersive Virtual Reality (VR) provides an opportunity for an integrated, 

immersive, experiential pedagogy for newly licensed nurses, who are novice in clinical 

practice. Immersive VR is a specific type of learner-focused technological simulation 

platform that uses multi-sensory, 360-degree artificial environments to enhance the 

cognitive and   reasoning skills in many professions – including health care (Sanchez et 

al., 2000; Weiß et al., 2018). With its multi-faced delivery system, immersive VR 
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promotes learning in cognitive, psychomotor, and affective domains simultaneously, and 

has been shown to significantly reduce time to train multiple concepts and objectives, 

leading to fewer errors in the clinical environment (Alfalah et al., 2017; Foronda et al., 

2013; McGrath et al., 2017).  

Use of immersive VR methodologies, however, relies heavily on the readiness 

and motivation of nurse educators to actively support and integrate this approach. In 

addition, leaders also play an integral part to supporting the adoption of innovative 

technological methods. In order to bring about long-lasting adoption, technologic 

transformations benefit from strong leadership support where leaders are skilled in 

“coordination and managing complexity in innovation processes,” ensure implementation 

is structured over time to lessen the workload on those learning to use the technology and 

allow the end users to participate in the development of the training (Saghafian et al., 

2021, p. 17). This top-down support is needed to evaluate VR’s potential use and is 

necessary to facilitate adoption (Alfalah et al., 2017; Alfalah, 2018; McGrath et al., 

2017a; Sitterding et al., 2019; Wang et al., 2016).  

The purpose of this study was to explore nursing educators’, nursing education 

leaders’ and nursing simulation specialist(s)’ perceptions of integrating immersive VR 

programs in a hospital setting. The primary aim of this study was to identify the 

facilitators and barriers for integrating immersive VR as a teaching methodology to train 

management of clinical deterioration to newly licensed nurses in the hospital setting.  

Background 

Timely analysis of evidence of worsening in a patient’s condition starts with a 

nurse’s identification of critical changes that may lead to clinical deterioration (Liaw et 
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al., 2011). Clinical deterioration is fundamentally expressed as the physiological 

movement from one clinical state to a worsened clinical state (Jones et al., 2013; Padilla 

& Mayo, 2018). Studies show that missed opportunities to detect early signs of clinical 

deterioration result in management of care to prevent further decline (Al-Moteri et al., 

2019; Nordick, 2020; Vincent et al., 2018). (Nordick, 2020; Vincent et al., 2018). The 

delay in management of care of the declining patient may be the result of limited clinical 

reasoning skills, especially among newly licensed nurses (Anton et al., 2021; Forsberg et 

al., 2016; Nordick, 2020). 

Clinical reasoning skills in nursing are defined as a “recursive cognitive process 

that uses both inductive and deductive cognitive skills to simultaneously gather and 

evaluate assessment data” (Simmons et al., 2003, p. 701). As such, the first step in the 

nursing process, the assessment of the patient, is reflective of clinical reasoning skills 

(Benner, 1984; Simmons et al., 2003). Clinical reasoning skills are generally under-

developed in the newly licensed nurse due to limited experiences (Brown & Sorrell, 

2017; Willman et al., 2020). In addition to time in practice, the use of immersive VR 

simulations has been shown to improve clinical reasoning skills by providing experiences 

in a safe, controlled environment (Forsberg et al., 2016). 

In addition, the COVID -19 pandemic has further limited the most recent nursing 

cohorts’ experiences in clinical practice due to changes in regulations which limited 

clinical rotations in their educational programs (Drenkard et al., 2021; Manakatt et al., 

2021). Although many clinical rotations converted to desktop virtual reality and high-

fidelity simulation to satisfy educational requirements, the simulations were used in lieu 

of – rather than addition to – onsite experiences (Badowski et al., 2021). Subsequently, 
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cohorts of newly licensed nurses face gaps in face-to-face experiential learning (i.e., 

working with actual patients to develop clinical reasoning and skills acquisition) (Fogg et 

al., 2020). As this population of nurses graduate and transition into the workforce, 

hospital educators   need to fill the gap of training higher level concepts in which 

identification and management of the clinically deteriorating patient is critical for patient 

safety and successful patient outcomes (Massey et al., 2016). In consideration of the 

newly licensed nurse, these skills may be insufficient due to the limited experience of 

making patient care decisions at the bedside. Regardless of limited experience, the 

National Council for State Boards of Nursing (NCBSN) reports that the role of a nurse 

includes promoting safety and protection of the public while providing competent nursing 

care in all phases of nursing practice (NCBSN, 2021). 

Immersive VR may serve as an important and innovative step in the 

education/learning continuum, and these technological advancements may prove an 

effective pedagogy to maturate clinical reasoning skills (Padilha et al., 2019). If 

combined with traditional training, immersive VR provides complementary experiential 

learning. When necessary, immersive VR can also supply rich, multi-dimensional 

opportunities to supplement face to face training.  

Virtual Reality (VR)    

There is some confusion regarding VR nomenclature (Cant et al., 2019). The VR 

environment has two overarching categories of delivery: “non-immersive” and “fully 

immersive” or “immersive” (Alfalah, 2018; Cant et al., 2019). Non-immersive VR 

involves screen-based learning; this sort of simulation depicts scenarios/skills on a 

computer screen (Cant et al., 2019). In contrast to non-immersive VR, immersive VR 
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provides an enclosed real-life replicated scenario using a head mounted display and 

handheld manipulated devices. This type of learning medium allows for incorporation of 

behavior, senses, emotions, and cognition to work through an integrated scenario using 

fewer resources (Cant et al., 2019; McGrath et al., 2017). Immersive VR incorporates 

haptic and cognitive training, in a highly consumable and usable format (McGrath et al., 

2017). As such, immersive VR benefits include reduced costs, infrastructure, and a high 

degree of reliability in the training it provides (Abulfaraj et al., 2021; (Farra et al., 2015; 

Prion & Haerling, 2020). It extends beyond non-immersive VR and even high-fidelity 

simulation in many ways.  

For example, learners who participate in immersive VR are provided with a more 

in-depth level of immersion and presence (Grassini et al., 2020; Radianti et al., 2020). 

Immersion and presence are key attributes to immersive VR technology (Alfalah, 2018; 

Grassini et al., 2020; Radianti et al., 2020). Indeed, VR provides the learner with an 

integrated level of immersion (i.e., the learner’s interface with the VR application, as the 

user is fully immersed in the VR environment), and presence (defined as the full 

experience of immersion and feeling of being completely present using enclosure and 

integration of multimodal features such as images, sound, haptic feed-back and 

interaction), which is processed by the brain and understood as a coherent environment in 

which learners can perform activities and interact (Alfalah, 2018; Grassini et al., 2020).  

This can be a benefit to the learner as studies report the integration of immersion, 

presence, and interaction within the immersive VR environment lead to activation of 

additional neural pathways to improve memory mapping and more focused cognitive 

engagement (Makransky & Petersen, 2021; Petersen et al., 2022).  
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Despite general advantages of immersive VR for educational purposes, the 

usability of the software must be carefully evaluated. Usability in technology software 

implementation is defined as the “extent to which a system, product or service can be 

used by specified users to achieve specified goals with effectiveness, efficiency and 

satisfaction in a specified context of use” (Grassini et al., 2021, p. 157). Highly usable 

systems are more readily adopted and with reduced demands on the user, students are 

able to focus on the lessons (not the delivery system) (Zhang & Walji, 2011).   

Another benefit to immersive VR includes the learner’s ability to work through a 

fully immersive simulation autonomously, and to do so with a fraction of the cost of 

high-fidelity simulation. In comparison to high-fidelity physical simulation (i.e., 

mannequin-based simulation), VR is “relatively less expensive, requires fewer human 

resources to perform, and can be carried out in any setting” (Abulfaraj et al., 2021, p. 8). 

In fact, in an analysis of mannequin-based simulation versus VR, costs associated with 

mannequin-based simulations were over three times higher than VR ($36.55 per 

participant versus $10.89 per participant, respectively) (Haerling, 2018).  

Immersive VR also provides an integrated training environment that allows for 

embedded, repetitive, automated learning. Immersive VR is fully automated which 

presents learning opportunities under the same set of conditions, replicated for each 

learner; this reliability and standardization in delivery may be less consistent in high-

fidelity simulation, which depend on human instructors and teams to implement 

scenarios, potentially leading to scenario variation (Davis, 2009). In addition, studies 

report the need to develop and test more instruments in VR education for educators to 

devise innovative training approaches (Farra et al., 2015).  
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Finally, in the face of an unknown future in the current pandemic and beyond, 

immersive VR can also be used in the comfort and safety of the learner’s home, under the 

remote guidance of an instructor, so that several learners can remotely participate in one 

immersive team-based clinical decision-making scenario (Coyne et al., 2018). Despite 

many advantages, examination of the efficacy of immersive VR is highly limited or even 

absent in nursing education literature. Therefore, there is a need to evaluate the 

effectiveness of immersive VR in nursing education to address how it can be used to 

integrate teaching concepts such as clinical reasoning skills (Aebersold, 2016; Madden et 

al., 2020; Samadbeik et al., 2018).  

Theoretical Framework 

The Educational VR System Model was selected as the theoretical framework to 

guide the analysis for this study. The initial conceptual VR framework model, developed 

by Sanchez et al., (2000) addressed the potential for VR to be a learning medium. As 

immersive VR evolved and became more readily available for use, Alfalah et. al. (2017) 

refined the model to ascertain if VR provides a useful framework when embedding VR 

technologies as a pedagogy into educational programs.  

The model (Figure 1) includes the following concepts: 1) user perceptions – the 

students and instructors’ perceptions towards adapting the technology, which is the 

foundation of the model; 2) source knowledge – all concepts, and skills, to be learned by 

the students; 3) real environment – teaching location and setting; 4) didactic materials 

and resources needed to implement the program; and 5) system development – the actual 

implementation of the VR system (Alfalah, 2018, p. 2640).  
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The model proposes that to successfully integrate VR methodologies, the usability 

originates with the perceptions of students and instructors to adapt to this technology 

(Alfalah et al., 2017; Alfalah, 2018). Although perceptions of the students in the model 

was identified by the authors as the first step to implementation, the first step in this study 

is the perception of the instructors (i.e., nurse educator groups); they serve as the primary 

drivers in healthcare organizations to strategizing, planning, developing, and facilitating 

conversations with the organizations’ stakeholders to receive support and funding for 

current and future educational curricula modalities.  

Methods 

Design 

A generic qualitative descriptive approach was used to explore the perceptions of 

hospital-based nursing educators, nursing education leaders and nursing simulation 

specialists regarding integrating immersive VR as a learning platform to train newly 

licensed nurses how to manage clinical deterioration.  

Human Subject Review Approval and Recruitment 

  Approval for this project was obtained from The University of Texas Health 

Science Center’s Committee for the Protection of Human Subjects institutional review 

board on April 12, 2021 (HSC-SN-21-0282). The study was deemed “exempt” and the 

need for written consent was waived.  

Participants were purposively recruited by posting a flyer on the Society for 

Simulation in Healthcare, and the Association for Nursing Professional Development 

(education/simulation organizations websites), with prior approval. Potential participants 

who expressed an interest through email or voicemail were contacted by the PI, who 



71 

 

   

 

screened candidates per the inclusion criteria. Those who met the criteria were invited to 

take part in the individual and/or group interview which were conducted over 40-60 

minutes. During the initial screening, the PI discussed the study details and answered 

participants’ questions. A calendar invite was sent for the interview once the participant 

agreed to be in the study. Verbal consent was obtained before the start of the interview. A 

ten-dollar Amazon gift card was provided via email at the conclusion of the interview.   

Sample and Setting  

Participants selected for the study included English speaking nurse educators, 

nurse simulation specialists, and nursing leaders over education departments with two 

years’ experience in a hospital setting. Participants also needed to have, had experience 

using some form of simulation and agreed to audio-video recording of the interviews. No 

subjects were excluded based on their knowledge of immersive VR, age, gender, race, or 

ethnic group. The interviews were conducted using web-based conferencing setting to 

ensure social distancing practices and allow for a larger range of participants located in 

different geographical areas.   

Data Collection 

Sociodemographic variables were collected before the start of the interviews via 

an encrypted electronic survey. A unique ID was assigned to the participants’ interview 

and linked to the sociodemographics to maintain confidentiality. The letters L, E, SS and 

GI were assigned to the participants with a corresponding interview number (representing 

“Leader”, “Educator”, “Simulation Specialist”, and “Group Interview” participant 

respectively).   
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Semi structured interview guides (individual and group) were developed with the 

assistance of the research team (Appendix A). The Educational VR System Model 

framework informed the structure and general topics within the interview guides. 

Interview questions explored facilitators and barriers of integrating immersive VR in the 

hospital setting including perceptions of adaptability as a learning medium, source 

knowledge, materials, real environment, and system development (see Figure 1) (Alfalah, 

2018). The first two interviews, one a pilot group interview with four nursing educators 

who use simulation in their programs, and the second, an individual interview with a 

nursing leader in simulation education, provided the principal investigator (PI) feedback 

on the interview flow and questions.  

With each subsequent interview, questions were iterative to address emergent or 

unexpectant themes and to improve the breadth and depth of the responses. All interviews 

were conducted by the PI from April to July 2021 via Zoom web-based conferencing. 

Interviews were conducted until saturation was achieved, seeing a redundancy in 

thematic content relevant to the aim of the study (Crabtree & Miller, 1999). All 

interviews were audio recorded and transcribed via Zoom. The PI reviewed the 

recordings and checked/revised the transcripts for accuracy. 

Data Analysis 

Thematic content analysis incorporating a 6-step process from Braun and Clark 

(2006) was used to analyze the data. The 6-steps include: 1) familiarizing oneself with 

the data; 2) assigning preliminary codes to describe the content; 3) searching for patterns 

or themes in the codes across the different interviews; 4) reviewing themes; 5) defining 

and naming themes; and 6) producing a report (Braun & Clarke, 2006, p. 87). MAXQDA 
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2020 (VERBI Software, 2020) was used to organize and manage the data. Data were 

analyzed during and after the interviews in a reflexive process, using bracketing for 

reflective notes to prevent bias and personal assumptions of the responses (Crabtree & 

Miller, 1999). The PI immersed in the data, listened, and reviewed the transcripts and 

recordings of each of the interviews multiple times to get a sense of what the participants 

were conveying, and wrote down reflective thoughts based on the responses and 

observations of participants. A journal was used to record the reflective notes and 

supplement the analysis process.   

Data were coded using an inductive and deductive approach. Coding of the data 

involved assigning a word, and/or a short phrase that identified a “summative, salient 

attribute for a portion of language based or visual data” (Saldana, 2021, p. 5). A list of A 

priori codes were developed based on the theoretical framework and research aim (which 

targeted specific issues of integration the PI was pursuing) (Saldana, 2021). A codebook 

was employed to define the use of the codes during the analysis process. The codebook 

was initially developed with the A priori codes but remained an iterative descriptive 

manual of codes throughout the coding process. The first interviews were coded using a 

deductive approach with the assistance of the qualitative expert on the research team by 

assigning the A priori codes.  

As the PI reread and reviewed the transcripts, several codes were recoded 

inductively as new data emerged from the responses, as inductive coding requires that the 

researcher be open-minded, allowing concepts and ideas to emerge from the data, thus 

“letting the data speak for itself” (Crabtree & Miller, 1999, p. 342). This process of 

inductive and deductive coding was ongoing and cyclical during the analysis phase, as 
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multiple rounds of listening to the recordings, coding, and recoding the interview data 

were completed to capture the thick descriptions of the participants. The PI met with the 

research team frequently to review coding schema and analysis process to confirm what 

was being seen in the data. In addition, the PI re-contacted a few participants to ask 

clarifying questions on key responses relevant to the aims.  

 Codes were then organized, collated, and placed into categories. Initial 

identification of themes that linked the codes were developed and reviewed with the 

research team. The PI created a thematic map that showed the relationship among the 

codes and themes, as well as the PI’s reflective notes of responses of the participants. 

Initial themes and sub themes were reviewed by the research team in a peer debriefing. It 

was determined that several themes and subthemes needed additional review for clarity. 

Final themes and sub themes were organized and linked to the aim of the study (Table 3). 

The final list of themes with corresponding sub themes based on facilitators and barriers 

was reviewed and approved by the research team.  

Results 

Population Characteristics 

A total of 15 individual interviews and one group interview were conducted for 

this study. The individual interviews included five leaders, seven nursing educators and 

three nursing simulation specialists. The group interview was conducted with five nursing 

educators. Nineteen female and one male were included in the study. The participants 

were located in acute care hospitals throughout the United States and Canada.   
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Differences Among Each Group of Participants 

As seen in Tables 1 and 2, participants who were interviewed had an array of 

expertise in different hospital settings. Of note, 75% of the participants (n=15) had 

greater than five years of experience in the educational setting within the hospital, and 

15% of participants (n=3) had greater than 10 years of experience in simulation. A 

comparison among the stakeholder groups can be seen in Table 2. 

Themes  

As depicted in Table 3, the themes identified in the study were: clinical reasoning 

skills of the newly licensed nurse, perceptions of adaptability of immersive VR, 

psychological safety, and organizational support and resources. A total of twelve sub 

themes were reflected in the main themes (Table 3). These are described below, and 

examples of participants’ responses illustrate how they explained the perceived 

facilitators and barriers for implementing immersive VR in the hospital setting for 

training of management of deterioration for newly licensed nurses. Of note, during the 

course of the interviews, often as participants discussed a phenomenon, facilitators and 

barriers were reflected collectively in their responses. 

Clinical Reasoning Skills of the Newly Licensed Nurse 

A consensus among the participants’ responses was that the newly licensed 

nurses’ clinical reasoning skills are immature. Specifically, newly licensed nurses’ 

clinical reasoning skills were described as: “missing” (E2), “lacking” (E7), 

“disconnected” (E5), “a gap” (L1), “it's clearly lacking” (SS1) and “not well developed” 

(L3). One participant identified that newly licensed nurses lack clinical decision making 

“because they lack the ability to make critical decisions based on their novice experience 
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level” (E4). Two participants provided more in-depth response, attributing the problems 

with reasoning skills to a lack of experience, or relying on book knowledge to make 

decisions. They noted: 

I think some of our reasoning is something that comes with experience and time. I mean, 

I think, as a newly licensed nurse I think they have the, per se, book knowledge and they 

know what should be done in a perfect world, but I think when they're, they’re with the 

patient, and it's not A, B and C, the way it should go, they don't really know how to 

switch their brain for the critical thinking, or the reasoning comes in (E3). 

They don't have very much of it [clinical reasoning]. Okay, um you know, some of them 

retain the book knowledge better than others, but it's learning to apply it. They really 

need to learn it [clinical reasoning] and you really can't learn it without exposure. (SS2). 

Clinical Deterioration User Cases for Clinical Reasoning Skills. The use of 

immersive VR for clinical deterioration scenarios were seen as a facilitator. This sub-

theme supports context to encourage the development of software to provide content rich 

scenarios that integrate haptic skills and cognitive tasks to recognize and manage a 

deteriorating patient. Participants explained immersive VR could maximize time, provide 

a learning medium that could be conveniently repeated several times, and would support 

individualized needs of learners.   

Participants had ideas on different aspects of deterioration scenarios and how to 

develop a user case that incorporated not only the skills needed to perform within the 

scenario, but the importance of interpretation of “why this is happening in the patient” 

(L1), to allow them to critically think their way through a patient intervention. One 

participant commented that immersive VR would be seen as more realistic than their 
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current practice of using high fidelity simulation: “They can actually even utilize the VR 

stethoscope and listen to lung sounds, listen to abdominal sounds, so they should be able 

to put the puzzle pieces together. That's what critical thinking really is and putting them 

together to formulate an idea of what's, what's [the] diagnoses and   what are we going to 

need to do to help keep the patient from deteriorating.” (L5) 

Participants commented on how immersive VR could be used in array of different 

clinical deterioration scenarios specifically designed for their areas. For example: 

Even sometimes in the OR [operating room] I know it's a little different, but you do have 

some occasions where the patient may code. I think it would be very interesting to be 

able to work through getting them [newly licensed nurse] through an operating room  

situation.” (E5) 

Okay, well, you could do any kind of scenario you wanted, you could have the open 

chest, right, in real time, you know right now it's impossible to do something like that, so 

you would definitely have unlimited ability to do different scenarios. (GI5) 

Participants also identified that in order to implement immersive VR successfully, 

the newly licensed nurse would need to have already mastered basic nursing skills such 

as “starting and IV,” “drawing blood on a patient,” (E5) completing a basic physical 

assessment and “recognizing vital signs” (SS3) that may be an indicator that a patient is 

deteriorating. One explained: 

So, in the [VR] simulation the assumption is that they know how to do that, it's really 

measuring that critical thinking, are they able to understand that the next step is to draw 

those labs . . .  Sure, though it's, it's just kind of a compliment to, to the skill and the 



78 

 

   

 

critical thinking. But I think this is the piece that it enhances, the critical thinking, 

because we don't normally capture that piece. (L1) 

One participant also mentioned that the technology could serve as a way to assist 

in capturing cues and interventions for patients with declining mental health disorders, as 

well as addressing user cases for newly licensed nurses who work in different areas of the 

hospital. In other words, the participant saw the value in implementing contextual 

scenarios based on each unit’s patient population: 

And so, in looking at the programs that were available for you know, patients with mental 

health disorders and how to interact with them- VR is really going to be that component 

that gives the whole product because it's so hard to simulate that even with providing 

dialogues. Still, that interaction can be difficult so that's why, you know, and looking at 

using VR, it really was a selling point for us because we, you know, we're not going to be 

able to create a whole simulation you know, for the facility with all the bells and whistles 

knowing how, how I still meet the needs of all the employee areas. (L5) 

Perceptions of Adaptability of Immersive VR 

As identification of the knowledge gap of the learner by the participants is of 

importance to support this pedagogy, participants also identified their own personal 

reflections of adaptability of immersive VR. In coordination with the conceptual model, 

participants were asked about their own personal thoughts of immersive VR as a learning 

method. Subthemes include perceptual bias of generations, technology adaptability and 

motivation, resistance to change, and efficiency. 

Overall, responses were positive. Participants stated the opportunity to integrate 

immersive VR into their educational programs for newly licensed nurses as “fun,” (E1), 
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(GI5), “cool” (L1), “super-exciting” (L3), “we should be utilizing this pedagogy” (E4), “I 

would really like to have virtual reality in our education” (SS1), and “I’m excited about 

it” (SS2). Three of the participants explained they had just started using immersive VR in 

their programs but were not using the technology specifically for newly licensed nurses. 

Several participants displayed their enthusiasm about implementing immersive VR in 

their hospital. Examples of comments were: 

“Now this sounds very, very exciting” (E3) 

“Really, I think it's exciting, and I think there's a lot of value to it” (E6) 

“Um, I think it's a great innovative idea and hopefully my organization would be 

receptive to something like this” (E7) 

“I think it's really valuable and I hope it becomes a more available resource, because I 

know it could make a lot of really positive changes in a short period of time” (SS3) 

Perceptual Bias of Generations. Perceptual bias in generations includes the 

perception of the adaptability and usability of the technology based on the user’s age 

and/or generation. Examining the number of responses associated with age and 

adaptability of immersive VR, there was a bias among the interviewees associated with 

age and the ability to adapt the technology for training. In other words, facilitators and 

barriers were expressed simultaneously about use of this technology among nurses of all 

ages. In several interviews, participants felt the “older” educator (SS3, GI5, L5) and the 

more “seasoned nurse” (GI3, L2), would be a barrier to immersive VR implementation. 

In contrast, several participants stated generational differences were also reflective of 

facilitators among younger educators due in part to motivation, and willingness to adapt 

and learn the technology.  
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Example of participant’s comments about age related barriers concerning older 

age and adaptability of the technology include: 

I think our educators, are a little bit older maybe in their 50s, and so I don't know, I don't 

sense that they would be opened to trying this as a new pedagogy.” (E4) 

I think it's not going to be the new grad challenges it's going to be our staff, our current 

staff of seasoned nurses [educators] to get on board with this. I think, time will help that 

as the seasoned staff fall off. (GI1) 

In another example, one participant, who had several years’ experience as a nursing 

simulation specialist, inferred that the younger educators would adapt to immersive VR: 

And I think, for the most part, all of, most of our educators are really excited about the 

technology and what to learn and want to advance this. Most of them are very young, in 

their education role so they're open to learning and trying new things. (SS2) 

Thus, an underlying concept of age-related barriers may exist with this 

population. The perception reflected in the responses was that the older, “more seasoned” 

nurse may be unwilling to adapt to this technology. When asked to clarify the reason they 

perceived age to be a barrier to using and integrating immersive VR in their educational 

settings, participants conveyed the following: 

I just think that the older generation didn’t grow up using technology. In some instances, 

our older educators - over the age of 50 or so – still covet the ability to use a paper 

checklist, and do not like using our electronic learning management system. To get them 

to learn a whole new technology platform is going to be a big hurdle because they 

currently resist most forms of technology. (E4). 
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…We always get pushback when we want to implement a technological advancement 

and the younger educators are always ready to try something new. I think the older 

people in our department are just set in their ways and don’t have any motivation to 

change. (GI1). 

Interestingly, participants who had been in practice more than 20 years who 

provided positive comments about implementing immersive VR also expressed concern 

related to older educators and their perceived resistance to adoption of immersive VR in 

their departments. As none of the participants in any of the age categories stated any 

cause for fear or inability to learn and adapt the software, it was an unexpected finding 

that the concept of age-related barriers existed in this population.   

These comments suggest that in order to implement immersive VR for new 

nurses, educators need to be motivated and to see a need to learn new technologies. As 

for the perceptions of the newly licensed nurse’s ability to adapt to this technology, 

participants responded positively. Participants indicated that younger age, and previous 

experience with the technology would be a facilitator to the immersive VR’s 

implementation. Thoughts included: “they would welcome it [VR] with open arms” (E3), 

and in the younger generation of nurses “it probably won't be that big of a translation” 

(E1). One participant noted that this technology would be “exciting” and an innovative 

platform to add for training, as what is currently being done in the setting may be 

outdated: 

Depending on what generation you’re dealing with, of course the younger generation, I 

think they would be ecstatic to be able to use it, because it’s something different, and I 
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think we have to realize for education they’re tired of the PowerPoints, they’re tired of, I 

mean, like all of that stuff is almost obsolete. (E3) 

Technology Adaptability and Motivation. In addition to age/generational 

differences, participants discussed the adaptability among the educator groups to 

implement immersive VR in their programs for newly licensed nurses. A participant with 

over 20 years of nursing experience and 2 years’ experience using simulation in an 

educational setting stated her perception of implementing immersive VR may lie within 

the motivation to learn and adapt this technology: 

I think, you have to have an open mind, personally, right now… I don't think its age 

related, I think it’s more adaptability, open mindedness and willing to engage in 

something new. (E1) 

Participants also described how comprehension of the technology was seen as 

both a facilitator and a barrier to immersive VR implementation. This was based on the 

motivation of the educator and their ability to overcome the learning gap: 

So, I think it's the educator’s understanding of the technology and the knowledge and 

how to use it, and comfort level. I think those can all be a benefit, but also can be a 

barrier depending on the individual. (E6) 

Our educators are from an older generation, and so I think just basic computer skills is, is 

an area that we need improvement on so, I think, going to something like virtual reality, 

yes, definitely would be a learning curve, but I don’t think it would be something we 

wouldn’t be able to overcome. (SS1) 
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Resistance to Change. A leader over several education departments and a 

simulation lab for her organization reported that in in addition to age, resistant to 

changing pedagogies was identified as a barrier.  

Sadly, you have some educators, that are okay with status quo and they just like what 

they're doing… “that's just more work and I’m going to have to train myself.” You know, 

to me, so, so I think that that piece is, you're always going to have those naysayers that 

are very negative and that's just you know, are resistant to change. (L1) 

To get a deeper understanding of the association of age and resistance to change, 

the PI re-contacted selected participants to gather additional insight on this phenomenon. 

One leader responded that generational differences did not play a major part in learning 

new technology, but that the key stressor was contextual, and the time given to adapt. 

I don't think it's true that older people will not adapt to technology. For example, when 

we had a large rollout for EPIC [electronic health record system], the older educators 

were instrumental to making sure the staff were trained appropriately and they did a very 

good job of it once they identified that this was a need. I think that in the current 

environment we are changing things so fast that educators, and staff, are very stressed out 

because they don't have time to adjust to the changes. At the start of the COVID 

pandemic, I remember that we changed the PPE [personal protective equipment] policy 

four times in one week! That was a bit much for our staff and it left everyone severely 

stressed out and fearful. If we gave the educators appropriate time to learn and master the 

technology, I think they would be on board with this. (L4) 

Efficiency. Participants identified that immersive VR could lead to more time 

efficient training for newly licensed nurses. It was noted that immersive VR could be 
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used to provide “more with less” (E6), and “expose them [newly licensed nurses] to a lot 

more and easily” (E1). 

I think it’s also the opportunity to walk them through or have them go through a scenario 

and within a shortened timeframe, and potentially have them run through multiple 

scenarios versus just one or two in another use of technology. (E6) 

I think, if you, if they're allowed to do it [immersive VR] a lot and go through different 

scenarios a lot, they'll be able to learn to start just connecting the dots. (GI3) 

One participant commented on how immersive VR scenarios could be repeated 

several times in lieu of high-fidelity simulation to increase learning opportunities: 

I don’t know how long the scenarios are, but it would be nice if they could run through 

them multiple times…in VR we can repeat them, and let’s go through that again, maybe 

we can get it right and see what we missed along the way. (GI4) 

Further, participants commented on the ability to create multiple scenarios and 

run them simultaneously with the appropriate space. 

“Of the individual learner, I think that's also one of the beauties, is that you could more 

than likely design scenarios where it’s specific for practice environments and you could 

have a multitude of them.” (E6) 

“And I would like us to see having VR available for multiple, you know, simultaneous 

simulations. So, I’d like to be able to have VR in more than one room going at the same 

time.” (L5) 

Another participant identified that exposure to repeated scenarios may assist in muscle 

memory when managing clinical deterioration:  
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And this, working through the process as they go through the snares and say oh, this is, I 

see this lab, and this is happening, and this was the outcome, and they start learning that 

clinical reasoning and critical thinking, whether they can work through those pieces, and 

I think that that can be developed virtually just through the practice of you know, 

strengthening that learning muscle to be able to get it. (GI3) 

Psychological Safety 

As participants expressed their enthusiasm about immersive VR, they also 

revealed the need to address and manage psychological safety to provide a safe space for 

the educators in their departments as well as for the newly licensed nurses to learn. 

Psychological safety is formally defined as “a feeling (explicit or implicit) within a 

simulation-based activity that participants are comfortable participating, speaking up, 

sharing thoughts, and asking for help as needed without concern for retribution or 

embarrassment” (Loprieto, 2013). Psychological safety is crucial to the success of 

simulation learning, and the foundation of the simulation environment application for 

learners. Within this perspective, participants conveyed the need to ensure psychological 

safety of the learner as well as the educator learning the pedagogy to use as a teaching 

tool. Given that VR technology is novel for most of the population sample, participants 

felt that using VR technology might have the tendency to showcase the knowledge gap of 

the educators using the technology, as well as the clinical reasoning knowledge gaps of 

the learners. Sub themes were identified as fear and vulnerability and providing a safe 

space to identify knowledge deficiencies. 

Fear and Vulnerability. A leader who was interviewed discussed the history of 

her department and how implementing changes for the learners led to fear and 
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vulnerability of not being seen as the experts among her instructors. She described that 

anything newly implemented in her department leads to instructors feeling a loss of 

positional control and fear of being denounced. She described two concepts related to the 

instructors’ gaps: 1) a gap in technology usage and 2) a gap in managing clinical 

deterioration which may be evident when training begins on a new product. She 

mentioned concerns regarding implementing VR in the hospital setting with instructors 

who have limited knowledge on how to operate the software and equipment, and/or how 

specific clinical deterioration scenarios could “showcase their vulnerabilities.” Among 

the comments:  

And this is, this is, you know virtual simulation, is kind of the same, the same thinking, as 

I think people get very scared. Especially seasoned nurses [educators] that you’re going 

to find out that they’re not as good as they think themselves to be, and I think that that 

makes them very vulnerable and so how we could do this in a way that doesn’t you know, 

embarrass them, or make them feel less than it would be. (L1)  

This participant went on to explain how it is important to identify strategies to maintain 

safety in this environment by managing comments and providing a safe place for 

everyone to learn. She provided a meaningful example of how to mitigate the fear factor 

for her instructors; this is seen as a facilitator: 

Really you know, again, I think, as a leader you got to, you have to manage negative 

comments and control that this is just a learning resource that we all grow from…So, I 

think it'd be really nice if we just made it very user friendly and love on our educators, so 

that we don't see any vulnerabilities, but know that they're accountable for what that 

scenario is and just give them a run through, here's what the expectation is. Take a look at 
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it. Familiarize yourself with it, you're going to run through the scenario and then you 

know if you need to do a dry run with somebody before you actually have your new 

grads or your staff running through the scenario, then we could do something like that, 

but trying to make it as user friendly for them as well because I’m sure if you've never 

done it, [VR] you don’t know how. (L1) 

Providing a Safe Space to Identify Knowledge Deficiencies. A participant 

identified facilitators of immersive VR - in contrast to high-fidelity simulation – 

explaining that it identifies individualized weaknesses of learners:  

So, I said it [VR] gives them the safe environment to be able to do that. It also allows, 

allows an individual to work through the process independently, to truly identify what 

their areas of opportunities are and what their strengths are so that you can really 

determine a plan that's individualized. Yes, you can do that with high fidelity simulation, 

but we also have a tendency to focus on the group dynamics in high fidelity simulation 

and therefore some people could slip through without really identifying their areas that 

they need to work on, if you're not very astute to what's happening or allowing others 

within the group to lead. (E6) 

Organizational Support and Resources 

While usability of immersive VR for clinical deterioration scenarios was seen as a 

facilitator to implement different aspects of clinical deterioration scenarios, 

organizational support and resources were identified both as a facilitator and barrier to 

implementing immersive VR. Subthemes included the stakeholders who would approve 

the program and its purchase, environmental context, cost, and space needed to facilitate 

the learning, the information technology (IT) infrastructure   needed to run the program, 
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and the training time for the educators to learn the new technology. It is also important to 

note that several facilitators and barriers were identified that may affect the ability to 

implement immersive VR in the participants’ organizations.  

Stakeholders. Participants identified that stakeholders who needed to support the 

implementation of VR in their organizations included: “my director” and the “clinical 

operations person” (L2); the organization’s “leadership” (SS1); the “CFO” (Chief 

Financial Officer) (SS3); the “director of education and the chief nursing officer, because 

it's their employees” (SS2); “physicians” (SS3); and the “COO [chief operating officer] 

of the campus, and much higher up within the system” (E5). A participant indicated that 

essentially everyone who uses the product, including “end users, unit, and education 

[leaders]” (E6) would be incorporative of stakeholders. 

Environmental Context. Participants indicated that the COVID -19 pandemic 

and an increased number of changes in a short amount of time led to the need to be 

environmentally aware of what is going on in the organization. That would potentially 

pose a barrier to something else new being implemented: 

I think when you talk about the pushback, that is just that you know, I think, especially 

with our staff in the current environment or they’re very stressed and tired and every, 

with everything… so I think just adding another new type of technology that they have to 

try to grasp and learn, it is, I think, just an added stressor. (GI 3)   

Space and Cost. Participants reported cost and space were elements of 

consideration to implementation of immersive VR in the hospital setting. Participants 

identified that “you just need a space big enough to maneuver your body around” (SS3), 

“you know just a fairly empty room” (SS2), and a “10 by 10” (E1). One participant 
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commented that a “padded room” (GI4) would be needed to ensure safety of the 

participants. One participant described that space may be a barrier to implementing this 

technology, but also can be seen as a facilitator if the right space was appropriated “to do 

[VR] without bumping into walls or other people.” (E1) 

One participant believed that an alternative solution for space requirements 

needed within the hospital setting: 

“In my opinion it's really at the, you know, the leisure of the students in their home 

environment, which is probably the best, most comfortable environment right versus a 

foreign environment (L1) 

Cost was seen as a facilitator and barrier:  

“The cost of the equipment is going to be your biggest element” (E6) 

Because I’m a party of one, and I think financially, you know. I know that I would have 

the support because we've already talked through it, you know but that's always on the 

table with something that's a potential challenge - the financial. (L3) 

A participant commented that cost may be a facilitator, as VR (in comparison to 

high fidelity simulation) would prove cheaper, with less needed human resources: 

You would have to have, you know, have the money to afford the equipment, I would 

imagine you could buy a lot more VR than you could for one high fidelity [mannequin] 

system. Sure, so it might actually be cheaper, but there would be a cost on the initiation 

of it, and over the long term…and then you wouldn't need as much manpower, so that 

would definitely help with the costs for that. (E1) 

A participant who currently uses VR in her educational programs conveyed that 

when she was having the conversations with the leadership team, a combination of cost 
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and space came up. She identified that the selling point for VR included the ability to 

have a teaching mechanism that could be flexible as opposed to asking for additional 

space. 

To create a training suite is impossible, I mean the funding is ridiculous and you know, 

you can't really use the actual environment because of the cost, you know of having to 

clean and/or upkeep. I mean, just in shutting it down for training, it's just not feasible. So, 

for me, one of my big selling points was that I wanted the educators to have simulation 

that can be utilized to help train all departments and if I can't, if I can't create a simulation 

room, with everything that they need, how can I subsidize what I have so that we can 

create a realistic environment for them to train on. (L5). 

Space was also seen as a facilitator by another participant: 

I think one of the benefits of virtual reality is that you don't need all of the equipment you 

just need your headset and then you're able to manipulate so it's really just having an 

empty space that they're able to move around in. (SS1) 

Internet and Software Infrastructure. Two of the participants stated the need to 

have the appropriate Internet capabilities to run the technology, including “ensuring there 

is appropriate Wi-Fi extenders and access points” (GI3), and the appropriate “IT 

infrastructure” (L1). 

Dedicated Training Time. Dedicated training time was identified as a facilitator 

to immersive VR’s success to implementation. Participants stated the need to ensure the 

educators would get the time necessary to train on the technology to be successful: 

To ensure that your educators are well versed but remain well versed in [VR], depending 

on the program, depending on the group of professionals you're working with it would 
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require additional time and learning and so could that be a push back depending on 

current responsibilities. (E6) 

“And then we need training with the educators letting them know, and learn to, you 

know, [use] the capabilities of it.” (L2) 

“The training, obviously” (SS2) 

I think just putting the gloves and the glasses on and letting them, just like giving them a, 

just-stack these blocks, you know or something, just little snippets of snares where they 

can figure out how the headset and the hands coordinate. (E1) 

This participant also commented that in addition to the educators, the newly licensed 

nurse may also benefit from training: 

I think we make an assumption that all newly licensed nurses are coming with a 

foundation of embracing technology, know how to use technology effectively yeah. I 

think there's elements of technology that they truly maybe have a better grasp of. And 

some individuals don't, but I think virtual reality is very different than what we use 

currently and therefore I think we'd have to be prepared to provide additional time, hands 

on to learn the technology so that they get the best bang for the buck out of the learning 

experience. (E6) 

Discussion 

 This is the first known study that examined facilitators and barriers to 

implementing immersive VR in the hospital setting among the study population. As 

mentioned, the author of the VR educational framework (Figure 1) indicated that it serves 

as a “useful reference framework for designing and embedding VR in any pedagogical 

program as an educational technology” (Alfalah, 2018, p. 2640). These findings of this 
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study support the framework and illustrate that implementing immersive VR in the 

hospital setting for newly licensed nurses involves considerations of: 1) the perceptions 

of adaptability - the educator’s groups perceptions of adaptability of the pedagogy); 2) 

the source knowledge of the learners (i.e., the learner’s baseline knowledge of 

management of clinical deterioration and applicability of clinical reasoning);  3) materials 

(which included support and organizational resources in this population); and 4) the 

setting of the teaching – which  in this case is attributed to allocation of dedicated space. 

Additional concepts in the model (system development and educational VR system, 

respectively), could not be ascertained in this population as only three of the participants 

(n=15%) had actually implemented immersive VR in their organizations. It was also 

noted that the use of immersive VR was not specifically intended for the newly licensed 

nurse group.  

 Similar to results as seen in the conceptual model (Alfalah, 2018), the educator 

groups agreed that immersive VR would prove a beneficial learning platform to improve 

clinical reasoning skills. In other words, participants identified that a need exists to 

enhance training    for managing clinical deterioration in the newly licensed nurse 

because of the limited experiences these new nurses have in prelicensure programs, 

coupled with their inexperience as a nurse, and that immersive VR could help meet this 

need. This can be further validated in the literature which reports that significant gaps in 

clinical reasoning in newly licensed nurses may be due in part to learner inexperience, as 

well as COVID-19 clinical restrictions in which minimal experiential learning 

opportunities were available (i.e., participating in bedside care) (Drenkard et al., 2021; 

Naciri et al., 2021; Rupley et al., 2020).  
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The concept of generational barriers in technology contrasts with the original 

framework study in which age was not identified as a barrier or facilitator to 

implementing immersive VR. However, this phenomenon has been seen in other studies. 

For example, a phenomenological, longitudinal study following teachers who had over 20 

years of experience and were asked to implement newer technologies in their curricula 

found that: 1) resistance to change was directly correlated with time constraints and 

limited training of the technology, and 2) knowledge insecurities were related to students’ 

and newer teachers’ expertise with technology, causing a loss of position as an expert in 

pedagogical practices (Orlando, 2014). Other studies have also shown that barriers to 

implementing advanced technology applications in various educational settings were 

attributed to resistance from the older instructors (Huygelier et al., 2019; Seifert & 

Schlomann, 2021; Wu et al., 2015).   

To counteract this phenomenon, scholars recommend providing pre-exposure to 

the immersive environment, allowing sufficient time to properly learn how to use the 

technology, and providing robust resources, such as additional instructors with expertise 

in VR technology, to guide them through troubleshooting and usage throughout their 

training and beyond (Huygelier et al., 2019; Seifert & Schlomann, 2021; Wu et al., 2015). 

It was also mentioned that immersive VR hesitancy could be counteracted if older adults 

would participate in the experience of wearing the headsets and immersing in the 

environment at least once. Indeed, one study reported that actual participation in 

immersive VR environment led to adaptability, motivation, and more positive perceptions 

of usage (Huygelier et al., 2019).  
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Within the participant’s responses, as well as shown in prior studies, successful 

adoption of immersive VR technology is enhanced when sufficient time is given to train, 

use and troubleshoot a product’s features; these attributes may increase “knowledge, self-

efficacy and transfer” among instructors (Meyer et al., 2019, p.1). As such, careful 

consideration of generational differences in the educators involved in the training and 

implementation of the technology needs to be ascertained so that exposure to the device 

and a strategic training plan should be in place to give them time to learn the software, 

create and review the scenarios, and develop a sense of comfort with use. 

One benefit that was suggested is that immersive VR may provide a safer 

environment to learn. As the learner is in an enclosed environment, learning is self-

directed, even in the presence of the facilitator; this may support the concept of 

psychological safety, as learners are unable to see the instructor and progression of the 

scenario is exclusively learner driven (Riva, 2020; Willman et al., 2020). Furthermore, 

scholars report that learners see the benefit of immersive VR to support improvement of 

“clinical decision-making skills,” as in the case of a patient deteriorating, and immersive 

VR may increase realism and cognitive objectivity (Aebersold et al., 2020; Saab et al., 

2021, p. 5).   

Use of immersive VR, specifically in context of matching the “fit” with the 

learner’s needs, is vital to its success. The use of immersive VR maximizes time, 

decreases the need for additional resources, provides the learner with a sense of 

immersion and presence in the environment, provides unique learning opportunities, and 

aids in the ability for the learner to critically think (Liberatore & Wagner, 2021; 

Renganayagalu et al., 2021). The use of the software specifically designed for 



95 

 

   

 

management of the clinically deteriorating patient allows the newly licensed nurse to 

have more individualized opportunities to think critically and apply clinical reasoning 

skills. It is also important to note that adapting and implementing the program 

successfully needs to be properly thought out and designed in the context of the areas in 

which the learners work. Ideally, stakeholders would need to strategize and research 

selection of software and hardware, as well as to be involved in the development and 

integration of the technology to create learning that is “pedagogically sound” (Ferdig, 

2006). 

Participants discussed the need for having a dedicated space. In contrast to 

securing dedicated space in a hospital, studies have demonstrated the promising effects of 

providing immersive VR training remotely in higher education, within academic 

institutions for collaborative medical simulation learning, and within business 

(Nesenbergs et al., 2020). In fact, several disciplines have successfully participated in 

integrated remote training using immersive VR to teach concepts (Almousa et al., 2021; 

Nesenbergs et al., 2020; Jung & Dalton, 2021). 

Although there is great promise in the advancement of immersive VR 

technologies to promote safer learning, immersive VR does come with some limitations. 

Several researchers reported that learners have experienced nausea, dizziness, 

disorientation, fatigue, and postural instability (Chen et al., 2020; Jensen & Konradsen, 

2017; Kourtesis et al., 2019). Thus, immersive VR may not be appropriate for learners 

with severe motion sickness or several disorders that affect proprioception. To mitigate 

these circumstances, careful attention should be paid to the selection of the software, 

longevity of the states, and quality of the hardware to achieve the objectives and lessen 
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the symptomatology (Kourtesis et al., 2019). Hence, it is important for organizations to 

research the different options for immersive VR program that fit their organizational 

needs and have well developed guidelines before implementing training in their 

departments.  

In summary, facilitators and barriers within this study linked to the conceptual 

model can be seen in Figure 2. Facilitators of integrating an immersive VR program for 

training newly licensed nurses include perceptions of the educators and the ability to 

receive adequate training on this technological pedagogy, as well as identifying and 

planning appropriate strategies to address barriers within the training perceptions based 

on age differences and the resources needed to provide training. Also, as seen in Figure 2, 

the aim of the study identified that there is a growing need for hospitals to develop 

innovative training platforms; major barriers to implementing the platforms evolve 

around time needed to train and integrate the product with all parties (inclusive of fear, 

safety and ability to facilitate the learning platform, despite the age groups perceived 

restrictions). As stated above, it is important to note that in order to overcome these 

barriers, a safe, strategically planned development and implementation of the platform is 

needed to address the appropriate amount of time to ensure immersive VR’s success in 

any setting.  

Limitations of the study included the inability for the participants to experience 

the actual use of the headsets and handheld manipulative devices due to the COVID-19 

pandemic. However, the research team was able to interview participants over a large 

geographical population of diverse hospital organizations within the United States and 

Canada, which may lend to transferability of the study. In addition, further research 
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should explore the learner’s perceptions of using immersive VR (in this case the newly 

licensed workforce group) to develop skills (Alfalah, 2018).   

Conclusion 

This study examined the perceptions of nursing educators, nursing education 

leaders and nurse simulation specialists with respect to identification of the potential 

value of using immersive VR in hospital programs to prepare newly licensed nurses for 

management of clinical deterioration. This need has been exacerbated due to the limited 

clinical experiences in pre licensure programs during the COVID pandemic. Future 

directions of this project include expanding the study to the impressions of clinical 

educators on the value of VR, exploring the perceptions of newly licensed nurses – 

particularly with respect to management of clinically deteriorating patients, and 

developing an algorithm of deteriorating scenarios (e.g., COVID pneumonia and septic 

shock) for psychometric testing within the immersive VR environment. Upon successful 

development of a reliable instrument, the second phase for research will include 

implementing the tool in in a group of newly licensed nurses in a joint study with several 

hospitals.    
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Table 1 

 Participants Sociodemographic Characteristics (n=20) 

Characteristic N (%) 

Role  

         Nurse Leader (L1-L5) 5 (25%) 

         Nurse Educator (E1-E7) 7 (35%) 

         Nurse Simulation Specialist (SS1-SS3) 3 (15%) 

         Group Interview (Nurse Educators) (G1-G5) 5 (25%) 

Gender  

            Male 1 (5%) 

            Female            19 (95%) 

Race  

            White/Caucasian 11 

(55%) 

            Black/African American 7 (35%) 

            Hispanic/Latino 2 (10%) 

Age Group  

            31-35  2 (10%) 

            36-40  3 (15%) 

            41-45  4 (20%) 

            46-50  4 (20%) 

            51-55  1 (5%) 

            56-60  5 (25%) 

            61-65  1 (5%) 

Hospital Setting Participant Works In  

            Non-profit teaching hospital > 500 beds 8 (40%) 

            Non-profit teaching hospital < 500 beds 4 (20%) 

            Teaching Hospital < 500 beds 6 (30%) 

            Non-profit safety net teaching hospital 1 (5%) 

            Community Hospital 1 (5%) 

Highest Level of Education Completed            

            Baccalaureate Degree in Nursing 1 (5%) 

            Master’s Degree in Nursing 14 

(70%) 

            Master’s Degree Other Than Nursing 2 (10%) 

            Doctorate in Nursing 3 (15%) 

Employment Status  

            Full-Time            19 (95%) 

            Part-Time 1 (5%) 

Years of experience as a nurse  

           5 years or less 5 (25%) 

           > than 5 Years            15 (75%) 
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Years of experience in education 

            2 years 5 (25%) 

            3-5 years 7 (35%) 

           > than 5 Years 8 (40%) 

Experience with Use of Simulation   

         1 year 2 (10%) 

         2 years 6 (30%) 

         3- 5 years 6 (30%) 

         > 5 years 6 (30%) 
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Table 2 

            Population Comparison by Groups 

  
Leaders (L) Educators 

(E) 

Simulation 

Specialists (SS) 

Group 

Interview 

Participants 

(GI) 

Number of 

Participants 

5  7 3  5 

Level of 

Education 

4 Master’s 

prepared 

 

1 Doctoral 

prepared 

6 Master’s 

prepared 

 

1 Doctoral 

prepared 

2 Master’s 

prepared 

 

1 Baccalaureate 

prepared 

5 Master’s 

prepared 

Years of 

Experience in 

Nursing (M) 

22.2  26.9  16.7 25  

Gender Female 6 Female 

1 Male 

Female Female 

Hospital Size < 500 Beds 

> 500 beds 

Rural 

Hospital 

Safety Net 

Hospital 

< 500 beds 

> 500 beds 

2 <500 beds 

1 > 500 beds 

> 500 beds 

Experience in 

Simulation  

> 5 years 4= > 5 years 

3= < 5 years 

3-5 years 4 = < 5 years 

1 = > 5 years 
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Figure 1 

Educational VR system model. Reprinted through permission of the author (Alfalah, 

2018) 
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