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This study sought to develop a valid and reliable instrument to identify the 

characteristics of computer-based, interactive, and asynchronous virtual patient 

simulations that nurse educators identify as important for adoption, the subsequent 

curricular integration strategies faculty employed, and any relationships between the 

influential features for adoption and the ways in which the adopted virtual patients are 

integrated. The data collected with the Virtual Patient Adoption and Integration in 

Nursing (VPAIN) survey instrument were used to conduct exploratory factor analysis, 

MANOVA, ANOVA, and correlation analysis. 

Through exploratory factor analysis, 55.6% of the variance in the VPAIN adoption 

subscale data was accounted for by the nine adoption factors identified: 

Trustworthiness, Worldbuilding, Pedagogy, Differentiation, Encouragement, Clarity, 

Evaluation, Administrative Pressure, and Visibility. The factor analysis also identified 

five factors within the integration subscale, which accounted for 53.3% of the variance: 

Hour Replacement, Intensive Integration, Leveling, Preparation, and Benchmarking. 

MANOVA and follow-up ANOVA were conducted to identify significant effects 

between the adoption and integration factors and the number of years teaching, faculty 
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status, institution type, course delivery method, semester length, virtual patient funding, 

number of semesters of use, and the nursing program for which the program was 

adopted. A correlation analysis was conducted to identify relationships between the 

adoption and integration factors.  
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CHAPTER 1 
INTRODUCTION 

This study was conducted for the purpose of developing an instrument to identify 

the factors that influence a nurse educator’s decision to adopt a virtual patient 

simulation technology, as well as the curricular integration methods used to integrate 

that technology once it has been adopted. The study also sought to explore the 

potential relationships between adoption and integration in order to better inform nurse 

educators as they make strategic choices about the selection and use of virtual patient 

simulations. This work consists of an introduction, literature review, description of 

methodology, study results, discussion of the results, and a conclusion.  

Background 

Medical errors are a significant cause of patient harm and morbidity in health 

care today (E. J. Lewis, Baernholdt, & Hamric, 2013). In the education of health 

professionals, faculty of all disciplines have sought to teach their students the diagnostic 

reasoning and communication skills, and to foster the teamwork and self-confidence, 

needed to provide safe and effective care in order to prevent these errors (Consorti, 

Mancuso, Nocioni, & Piccolo, 2012; Cook, Erwin, & Triola, 2010). Simulation is an 

established and effective method of providing a safe, risk-free environment where 

students can practice new skills and apply new knowledge without posing a threat to 

actual patients (Nehring & Lashley, 2009).  

There is strong evidence that the use of simulation can meet identified learning 

objectives and increase self-reported measures of engagement, satisfaction, and self-

confidence (Arnold, Johnson, Tucker, Chesak, & Dierkhising, 2011; Cook et al., 2010; 

Howard, Englert, Kameg, & Perozzi, 2011). Existing literature also identifies simulation 
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as an effective educational strategy for the achievement of patient safety learning 

outcomes (Blum & Parcells, 2012; Cook et al., 2012; Thornock, 2013). However, 

research demonstrating that simulation reduces medical errors and improves patient 

safety, quality of life, and survival outcomes themselves is limited. Simulation has been 

identified by anesthesiology researchers as a successful strategy for improving patient 

safety, decreasing patient morbidity, identifying latent errors, and facilitating 

improvements to process (Aebersold & Tschannen, 2013; Shear, Greenberg, & 

Tokarczyk, 2013). However, the use of simulation to positively affect patient outcomes 

and safety for nursing professionals lacks significant empirical evidence (Aebersold & 

Tschannen, 2013). While it is difficult to pinpoint simulation as the cause of decreased 

medical errors, Durham and Alden (2008) described patient safety as a complex 

concept that includes not only the prevention of medical errors, but also the 

development of critical thinking and decision-making, effective communication, and the 

promotion of teamwork, all of which have been identified as outcomes achieved through 

the use of simulations (Aggarwal et al., 2010; Stanley & Latimer, 2011; Stevens et al., 

2006; Stroup, 2014; Sweigart, Burden, Carlton, & Fillwalk, 2014). 

Virtual patients are an emerging form of simulation technology in health 

professions education, and a market projected to reach $508.7 million in 2019 

(Meticulous Research, 2014). Nursing education is one of the health professions fields 

that has made use of simulation over the past few decades, and nursing education 

programs are increasingly turning to virtual patient simulations due to an increased 

demand for professionals in the field, a shortage of nurse educators, a deficiency in the 

clinical hours available to nursing students, and an increasing number of online 
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programs and nontraditional students (Dutile, Wright, & Beauchesne, 2011; Sweigart et 

al., 2014). Virtual patient simulations offer several benefits over other types of manikin 

and standardized patient simulations due to their flexibility of implementation (Consorti 

et al., 2012; Dutile et al., 2011). Virtual patients do not require the financial investment 

or clinical lab space of a high-fidelity patient simulator, which is a particular advantage 

for online and blended programs, as well as smaller nursing programs with limited 

space available (McKeon, Norris, Cardell, & Britt, 2009). Virtual patients also do not 

require the time investment that is necessary to train a standardized patient actor, nor 

are they restricted by the space and scheduling limitations of examining a standardized 

patient actor (Kiegaldie & White, 2006; Stevens et al., 2006; Triola et al., 2006). 

While virtual patient simulations offer many benefits, they are cost-prohibitive to 

develop internally, with estimated costs ranging from $10,000 to $50,000, plus the cost 

of maintenance (Cendan & Lok, 2012; Cook & Triola, 2009; Huang, Reynolds, & 

Candler, 2007). As a result, many nursing programs adopt one or more of the 

commercially developed virtual patient simulation applications available. Faculty may 

select a particular virtual patient simulation for a variety of reasons, based on their 

perceived needs and the ways in which the available features of a simulation align with 

those needs.  

Another issue with the adoption of virtual patient simulations in nursing education 

is the wide range of ways in which virtual patient simulations might be integrated into 

nursing curricula (Cook & Triola, 2009). Due to the flexibility afforded by asynchronous 

computer-based simulations, faculty may use virtual patients to teach their students new 

content within the classroom; to provide an environment off campus in which to allow 
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their students to practice new skills and apply new knowledge; or as a summative 

assessment in order to evaluate the competency of their distance education students 

who do not have access to a standardized patient actor.  

Prior research on virtual patient simulations in nursing has focused on the 

efficacy of the modality or barriers to implementation rather than exploring the most 

effective ways in which virtual patient simulation could be integrated into the curriculum 

(Cook & Triola, 2009; Tworek, Jamniczky, Jacob, Hallgrimsson, & Wright, 2013). 

Reasons for adoption of a particular virtual patient application are rarely discussed, and 

are infrequently associated with integration strategies. There is a significant gap in the 

literature on the ways in which virtual patient simulations are successfully integrated. 

The field of virtual patient simulations also lacks a validated instrument to measure the 

adoption and integration of these technologies. 

Context 

The use of virtual patient simulations is fascinating to me for both its variety of 

technological characteristics and its varied application within health professions 

curricula. However, there are certain questions related to the adoption and integration of 

this technology that I hope to answer as a scholar as well as a professional. 

Professional Background 

My current professional role is that of Director of Instructional Design at a 

software company that has recently developed and commercialized virtual patient 

simulations for nursing education. Working at a startup company for three years has 

taught me much about the field of nursing, and has allowed me to apply and hone my 

skills as an instructional designer. Through the development of virtual patients, I have 

had the opportunity to speak with many faculty and students who have tested and 
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purchased the virtual patient software, and the diversity within this group is always 

striking. From the wide spectrum of technological proficiency, to the variety of nursing 

programs, to the assortment of expectations of the software itself, there are many 

different interpretations, experiences, and integration strategies for nurse educators who 

adopt a virtual patient simulation for their classroom.  

Current Challenges 

One of my most consistent and overarching challenges as an instructional 

designer is the struggle to understand the needs of nursing faculty. In order to design 

effective and engaging learning environments and resources, it is critical to empathize 

with the professional, institutional, pedagogical, and individual considerations that a 

nurse educator must reconcile when they adopt a new virtual patient simulation 

technology. And since the company at which I am employed has grown from six nurse 

educator innovators who adopted the first version release to several hundred early 

majority customers, I cannot become as intimately familiar with our users as I once was. 

I now seek to understand the profession of nursing education more holistically from the 

perspective of an educational technologist.  

Future Difficulty 

As a developing academic in the field of simulation and health professions 

education, another emerging challenge is my desire to better understand faculty’s 

needs and applications of any virtual patient simulation, not only the software with which 

I currently work. As I plan to continue working in the field of virtual patient simulation 

and health professions education, I hope to continue my professional and scholarly 

development within this area. 
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Problem Statement 

There is increasingly wider acceptance and adoption of simulation technologies 

in nursing education and a growing body of literature examining the effectiveness of 

virtual patient simulations. However, research has not yet been conducted to examine 

the characteristics of virtual patients that nursing faculty consider to be important when 

making their decision to adopt these simulations, or the ways in which they then 

integrate the virtual patient simulations into their courses. In addition to the gap in 

literature on the adoption and integration of virtual patient simulations in nursing 

education, there is also currently no discussion of the ways in which virtual patient 

adoption and integration may be related to one another. Without understanding how 

faculty select and integrate virtual patient simulations into their nursing curriculum, 

faculty, instructional designers, and administrators may not be able to effectively 

evaluate and identify the most appropriate virtual patient program for their needs. It is 

also important to benchmark current adoption and integration behaviors as virtual 

patient simulations become more commonly used in nursing education in order to 

explore how these behaviors may change over time.  

Purpose Statement 

The purpose of this study was to develop a valid and reliable instrument to 

identify the features and characteristics of virtual patient simulations that nurse 

educators identify as important for adoption, as well as the subsequent curricular 

integration methods used to implement the technology. This study also sought to 

explore any relationships between the influential adoption factors and the ways in which 

the adopted simulations are integrated. 
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Research Questions 

RQ1.  Is the Virtual Patient Adoption and Integration in Nursing instrument a valid 
measure of the adoption and integration of virtual patients in nursing education? 

RQ2.  What features do nursing faculty consider to be important when choosing virtual 
patient simulation technology for their curriculum? 

RQ3.  How are nursing faculty integrating their adopted virtual patient simulation into 
their curriculum? 

RQ4.  Is there a relationship between the important features of virtual patient 
simulations and curriculum integration methods used? 

Significance of Study 

As more nursing programs turn to virtual patient simulations to address their 

educational needs, it is important to understand how faculty are choosing virtual 

patients, how they then integrate the simulations, and any relationships between 

adoption and integration. This knowledge will have important implications for the 

teaching practices of nursing faculty, and for the design of virtual patient simulations, as 

any identified trends in behavior may enable virtual patient providers to develop more 

precise virtual patient simulations for nursing education in the future. 

Definition of Terms 

Adoption: The process and eventual decision by an individual to embrace 
and implement an innovation (Rogers, 2003) 

Fidelity: The concept of fidelity in medical simulations refers to the 
authenticity and accuracy of a tool or environment. Simulated patients and 
clinical settings are generally categorized into low-, moderate-, or high-
fidelity categories (Nehring & Lashley, 2009) 

Simulation: The orchestration of a clinical scenario for the purpose of 
teaching skills or knowledge to students in a low-risk environment. 
Simulations can range from low-fidelity (e.g., case study or task trainer), to 
moderate fidelity (e.g., screen-based scenarios), to high-fidelity (e.g., 
dynamic, full-body manikin), where “fidelity” refers to the accuracy and 
realism of the system (Arnold et al., 2011) 



 

23 

Technology integration: The efficient and effective incorporation of 
technological resources and technology-based practices into the 
curriculum, activities, and administration of a school in support of the 
institution’s goals and purposes (Ogle et al., 2002) 

Organization of Study 

This study is organized into four additional chapters and appendices. Chapter 2 

introduces the nursing profession, presents the conceptual framework of the study, and 

reviews of the relevant literature on simulations in health professions education, virtual 

patients, virtual patient simulations in nursing education, nursing faculty perceptions of 

simulation, and simulation curriculum integration. Chapter 3 provides the research 

design and methodology applied to the study. Chapter 4 contains the instrument 

analysis, results of the survey, data analysis, and findings. Chapter 5 delivers the 

summary, discussion, and implications of the results of the study, as well as 

recommendations for practitioners and researchers. Following the last chapter are the 

list of references and appendices, including the survey and interview protocols used. 
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CHAPTER 2 
LITERATURE REVIEW 

Introduction 

Healthcare in America is at a crossroads. As the population of the United States 

ages, more healthcare providers are needed, yet these same aging citizens are retiring 

from their healthcare careers. Nursing is one of the healthcare fields most in need of 

new professionals (Mancuso-Murphy, 2007; Sweigart et al., 2014). The Bureau of Labor 

Statistics (2013) has identified registered nurses, and licensed practical and licensed 

vocational nurses as being among the occupations with the largest projected number of 

job openings due to growth and replacement needs; nearly one third of current 

registered nurses will reach retirement age within the coming decade (Health 

Resources and Services Administration, 2013). In addition, the Institute of Medicine has 

recommended that the proportion of nurses with baccalaureate degrees be increased 

from 50% to 80% by 2020 (Committee on the Robert Wood Johnson Foundation 

Initiative on the Future of Nursing, 2011). 

However, to exacerbate the issue, there are shortages of nurse educators as 

well, and educational institutions cannot meet the demand of those applying to their 

programs (Dutile et al., 2011; Mancuso-Murphy, 2007). The American Association of 

Colleges of Nursing reported that in 2013 nearly 79,000 qualified applicants were turned 

away from programs due to the faculty shortages (Ramachandran, 2014). In order to 

meet this need for nursing faculty and researchers, the Institute of Medicine has also 

called for the number of nurses with a doctorate to be doubled by 2020, which will of 

course also require more faculty to educate them. 
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History of Nursing Education 

The profession of nursing originated with the work and advocacy of Florence 

Nightingale during the Crimean War (Dingwall, Rafferty, & Webster, 2002). During her 

time training and managing the nurses tending to wounded English soldiers, Nightingale 

became well known and respected among English society. Nightingale used this social 

presence to raise funds and advocate for the establishment of the first secular school of 

nursing in 1856 at St. Thomas’ Hospital in London. With the admission of its first nursing 

students in 1860, the Nightingale Training School taught a curriculum of sanitation, 

infection control, and compassionate and efficient care for patients in hospitals and at 

home (Baly, 1995). This shift in the role and education of nursing professionals was 

adopted in the United States following the Civil War with the founding of three hospital 

schools in 1873. Once physicians recognized that trained nurses had an immediate and 

positive impact on survival and recovery of their patients, hospital nursing schools 

began to spread, with more than 1,000 institutional diploma programs established by 

1910 (Bullough, 1976; Smith, 1969). However, these institutional schools often did not 

emulate the values promoted by Nightingale (Smith, 1969). The nursing students in 

hospital schools were viewed as a cheap source of labor and were often overburdened 

with the care of patients, while the more experienced nursing students also were 

responsible for teaching the younger students (Bullough, 1976; Smith, 1969). This 

apprenticeship model was reconsidered during World War I, when there was a need for 

more highly trained nurses, and thus for improved nursing education. 

As nursing schools were becoming more numerous, two national associations 

were founded to better define the role of nurses and to lobby for quality education and 

credentialing. In 1894 and 1896 the National League for Nursing and the American 
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Nurses’ Association began to advocate for state licensure requirements for nurses. In 

1903, New Jersey, New York, North Carolina, and Virginia passed nursing registration 

acts; by 1923 there was legislation mandating board designated Registered Nurses in 

every state (Bullough, 1976; Zerwekh & Garneau, 2015). However, while the 

emergence of credentialing helped to create oversight and educational requirements for 

the nursing profession, it did not define the role of a practicing nurse once they were 

registered. It wasn’t until 1938 that the first nursing practice legislation was passed in 

New York, establishing two levels of nursing: practical and registered (Bullough, 1976). 

The American Nurses’ Association further defined the roles of nurses in 1955: 

…the performance, for compensation, of any acts in the observation, care 
and counsel of the ill, injured or in firm or in the maintenance of health or 
prevention of illness of others, or in the supervision and teaching of other 
personnel or the administration of medications and treatments as 
prescribed by a licensed physician or a licensed dentist; requiring 
substantial specialized judgment and skill and based on knowledge and 
application of principles of biological, physical and social science. The 
foregoing shall not be deemed to include any acts of diagnosis or 
prescription of therapeutic or corrective measures.(American Nurses' 
Association, 1955) 

By 1967, fifteen states had adopted this language into their nurse practice acts 

(Bullough, 1976). However, these laws did not allow for diagnosis or therapeutic 

interventions, which was something that most professional nurses did as part of their 

daily patient observations and data collection. This changed in 1971, when Idaho 

became the first state to amend their Nurse Practice Act to facilitate the expansion of 

the nursing role (Bullough, 1976).  

While the first legal definitions of nursing were being adopted, in 1965 the 

American Nurses’ Association released its first nursing education position paper calling 

for a baccalaureate degree for every professional registered nurse, an associates 
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degree for every technical registered nurse, and a vocational education for all health 

services assistants (Donley & Flaherty, 2002; Nelson, 2002; Zerwekh & Garneau, 

2015). This position paper also advocated for the education of both technical and 

professional nurses to be conducted exclusively in autonomous higher education 

institutions, rather than in hospital schools. This position paper initiated the immediate 

and widespread growth of Associates Degree in Nursing programs at community 

colleges, while hospital school diploma programs saw a sharp decline. The first 

baccalaureate program had already been established over fifty years prior in 1909 at 

the University of Minnesota, and by 1919 there were already eight, five-year 

baccalaureate nursing programs consisting of the three-year diploma content, with the 

addition of two years of liberal arts education (Smith, 1969; Zerwekh & Garneau, 2015). 

However, the first autonomous school of nursing wasn’t established until 1924, at Yale 

University. Graduate degrees in nursing were offered for nurse educators soon after, 

with the Teacher’s College at Columbia University offering the first EdD in nursing in 

1932, New York University offering the first PhD in nursing in 1934, and with Catholic 

University conferring its first masters degree in nursing education in 1935 (Zerwekh & 

Garneau, 2015). The role of nurse practitioner was first developed in 1965 at the 

University of Colorado (Zerwekh & Garneau, 2015). 

Accreditation of nursing education programs began in 1893 with the founding of 

the American Society of Superintendents of Training Schools for Nurses, which sought 

to establish universal standards for the training of nurses (Accreditation Commission for 

Education in Nursing, 2013). In 1917 the National League of Nurses published their 

Standard Curriculum for Schools of Nursing, and by 1920 several organizations were 
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conducting accreditation activities. In 1938, the National League of Nursing Education 

instituted an accreditation program for registered nursing education, and in 1952 all 

accreditation activities were consolidated under the National League of Nursing, which 

was sanctioned by the U.S. Department of Education that same year. However, it 

wasn’t until 1977 that the Council of Postsecondary Accreditation recognized the 

program. In 1991, the Standards and Criteria required for accreditation included 

outcome criteria for the first time (Accreditation Commission for Education in Nursing, 

2013). An independent accrediting body within the National League for Nursing was 

established in 1996, first named the National League for Nursing Accrediting 

Commission, but later renamed the Accreditation Commission for Education in Nursing 

in 2013 (Accreditation Commission for Education in Nursing, 2013). Also in 1996, the 

Commission on Collegiate Nursing Education began their accreditation program for 

nursing programs that exclusively offered bachelors and master’s degrees (Commission 

on Collegiate Nursing Education, 2009).  

Today, while nursing programs at all levels struggle with limited resources, they 

must still teach the knowledge, skills, and attitudes necessary to produce competent 

and safe nurses. In order to adequately educate students in such a complex and 

dynamic field of healthcare as nursing, educators must teach numerous competencies 

for each degree program and licensure level. The National League for Nursing, 

American Association of Colleges of Nursing, and National Organization of Nurse 

Practitioner Faculties have each published recommended curricular components for 

associate, baccalaureate and master’s, and nurse practitioner degree programs, 

respectively. These guidelines address the diverse group of critical content areas within 
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the nursing profession, including quality improvement, evidence-based practices, 

information management, health policy and regulations, interprofessional 

communication, clinical prevention, population health, and patient-centered care 

(American Association of Colleges of Nursing, 2010; American Association of Colleges 

of Nursing, 2011; Cronenwett et al., 2007; Cronenwett et al., 2009; National League for 

Nursing, 2010; Thomas et al., 2012). To help meet the demand for the comprehensive 

nursing education called for by these national organizations in order to address the 

need for more nurses, nursing educators, professionals, and researchers have turned to 

simulations as a way to provide some portion of the experience in clinical environments 

necessary to develop safe and effective procedural, communication, and clinical 

reasoning skills (Forsberg, Georg, Ziegert, & Fors, 2011; Guise, Chambers, Conradi, 

Kavia, & Välimäki, 2012; Hayden, Smily, Raij, Kardong-Edgren, & Jeffries, 2014; Wilt & 

King, 2012). 

History of Simulation 

Simulation is an imitation of a real behavior, situation, or process (Bradley, 2006; 

Rosen, 2008). Simulation has been used for centuries, with chess often cited as one of 

the first military simulations (Bradley, 2006; Rosen, 2008). One of the earliest 

mathematical simulations can be traced to the first use of the Monte Carlo method with 

the Buffon “needle experiment” in 1777, in which needles were used to estimate  

(Goldsman et al., 2009). However, in more recent history, simulation has proven to be 

particularly valuable as an educational strategy. In 1929 Edwin Link invented and 

patented the first flight trainer, believing that a simulation of aviation would provide a 

safer and more cost effective way to learn how to fly a plane (Rosen, 2008). Soon after, 



 

30 

the development of the “blue box”, the United States army purchased six Link trainers to 

improve their own aviation-training program in response to several recent fatal aviation 

accidents (Rosen, 2008). World War II saw a dramatic increase in the need for aviation 

training, and Link responded with new trainers for celestial navigation and bomber 

crews, and the first airplane-specific flight trainer models. Civilian aviation simulations 

were embraced in the 1950s, and included increased fidelity with the introduction of 

analog computers. The Federal Aviation Administration began to require recertification 

through simulation to maintain commercial pilots’ licenses. Soon after, in 1964, NASA 

developed simulators for their Gemini program. The Apollo simulators were the first fully 

digital simulation products. In 1970 the first power plant simulators were developed, in 

addition to the first full flight simulator, which used visual and hydraulic motion systems. 

In 1981, the first naval and submarine simulators were developed. In the 1990s, 

commercial flight crewmembers were trained using simulation in addition to cockpit 

personnel, and simulation was integrated into technical training, rather than used as a 

supplementary training program (Rosen, 2008). The fidelity of virtual simulations 

continued to improve as the gaming industry developed higher-resolution graphics. 

Newer applications of simulation include air traffic control, automobile driving, and non-

technical team training (Bradley, 2006; Rosen, 2008). Simulation has proven to be a 

safe and effective strategy particularly for fields in which training would otherwise prove 

too cost prohibitive or dangerous (Bradley, 2006). 

Simulation Terminology 

In order to best examine the literature on simulation in health professions 

education, the terminology must be defined. Note that while the fidelity of these tools 
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typically increases over time, newer simulation technologies are not necessarily higher 

fidelity than those that came before them. 

Task-trainer (Figure 2-1): These low-fidelity anatomical models, either 
housed within a full manikin or isolated as one body part, serve to provide 
students with sufficient representations to practice skills and techniques 
(Nehring & Lashley, 2009). 

Role playing: Faculty or students assume the role of a patient for the 
purpose of allowing other students in the class to practice interviewing, 
diagnosing, or treating a patient in low-risk environment. Role-playing will 
typically include only dialogue, but use of audio-visual aids, teleconference 
monitoring by faculty, and videotaping have been cited (Nehring & 
Lashley, 2009). 

Standardized patient: An actor is hired to perform the role of a 
predesigned patient, and then contributes to the evaluation of a student’s 
communication and interview skills. Many uses of standardized patients 
include debriefing and assessment feedback by the standardized patients 
themselves (Cook & Triola, 2009; Nehring & Lashley, 2009). 

Patient simulator/human patient simulator/full-scale simulation (Figure 2-
2): Though any simulation technology can be categorized by fidelity, these 
terms, as well as the term “high-fidelity simulation” typically refer to a 
computer-operated, dynamic full-body manikin (Arnold et al., 2011; Cook 
& Triola, 2009; Nehring & Lashley, 2009). 

Computer-assisted instruction: Patient cases, multimedia instructional 
materials, feedback delivery, or other computer-based educational 
simulation technologies. The characteristic that differentiates CAI from 
virtual patients and virtual simulation environments in the lack of learner 
input and interaction. CAI is a term found most often in nursing education 
(Cook & Triola, 2009; Nehring & Lashley, 2009). 

Virtual patient simulation (Figure 2-3): Computer-based, asynchronous, 
interactive clinical scenarios that allow students to either follow the 
progression of a linear case, or affect the outcome by the choices they 
make. Learner input can be spoken, typed, or selected from existing 
options as they interview, examine, order tests, and diagnose the virtual 
patient. Some virtual patient applications allow instructors to develop their 
own scenarios and cases. The media employed in some virtual patients 
are two-dimensional images or pictures, accompanied by text within a 
database of patient information and responses, while others are three-
dimensional characters that can move and respond to student input. 
Assessment is sometimes embedded within the software, but often 
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instructors must evaluate the success of a virtual patient simulation (Cook 
& Triola, 2009). 

Immersive virtual reality simulation (Figure 2-4): Interactive, synchronous 
virtual environments used to conduct individual or team-based simulations 
online. Though these types of simulations are not as common in more 
recent studies, those used have often employed the Second Life virtual 
world (Nehring & Lashley, 2009). 

Virtual character simulation/patient avatar/digital standardized patient: 
Though typically categorized as a virtual patient in research studies, a 
patient avatar is a virtual experience involving a more dynamic clinical 
simulation than a linear virtual patient case. Within a virtual environment, a 
patient avatar is a three-dimensional, multimodal digital patient that can 
speak, move, and respond to learners using a conversation engine or 
other similar responsive technology. This is the newest and least 
researched simulation technology in the field of simulation (Consorti et al., 
2012; Cook & Triola, 2009; Cook et al., 2010; Stevens et al., 2006). 

Within the field of clinical simulations, researchers and professionals have often 

used some of these terms interchangeably, or used one term to describe two very 

different technologies. The confusion stems from the overlapping nature of these 

terminologies. For example, a patient simulator is a high-fidelity simulation that includes 

task trainer elements and computerized dynamic feedback, which instructors can use to 

role-play. The range of uses for each simulation technology can make it difficult to 

discern the meaning of a term within the literature. Though some research includes 

pictures or screen captures of the technology referenced, there are a number of 

published articles that do not include visual aids, and also do not adequately define the 

technology being studied. Health professions simulations instruction and research 

would benefit greatly from the standardization of simulation terminology.  

For this study, a “virtual patient simulation” was defined as any computer-based, 

asynchronous, and interactive simulation in which a nursing student could provide input 

or make choices in the examination, interview, or treatment of a simulated patient. This 
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means that virtual character/patient avatar/digital standardized simulations were 

considered to be a virtual patient simulation technology. 

Simulation in Health Professions Education 

Medical education began using human patient simulation at the turn of 20th 

century (Bradley, 2006). The subsequent introductions of mathematical descriptions of 

pathophysiology and the development of virtual worlds further advanced the uses of 

simulations in health professions education, and the environments in which they are 

conducted (Rosen, 2008). However, the use of manikins, standardized patients, and 

virtual simulations have only gained wide acceptance in medical education since the 

turn of the 21st century (Bradley, 2006; Rosen, 2008). The United States military was 

instrumental in the broader adoption of simulation technology in medicine, and 

accounted for 80% of all modeling and simulation work prior to 1990 (Rosen, 2008).  

Today, the field of simulation provides a variety of modalities through which 

faculty teach health professionals (Cook et al., 2012). From task trainers to standardize 

patient actors to computer-assisted instruction, simulation allows for the development 

and reinforcement of clinical reasoning and psychomotor skills (Nehring & Lashley, 

2009; Rosen, 2008; Stroup, 2014). The safe, risk-free environments that simulations 

provide are of significant value in the education of an increasing number of students in 

health professions education, particularly due to the persistent shortage of health 

professions educators (Mancuso-Murphy, 2007). Although simulation has been shown 

to be an effective teaching strategy, simulations do change the dynamic of the student-

teacher relationship. While conventional health professions education often relies on 

teacher-centric classroom strategies (e.g., lecture), simulation refocuses on the student, 

with the instructor serving as the facilitator (Jeffries, 2005; Murray, 2013). 
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Virtual Patient Simulation 

One of the most recent modalities to be applied in the field of health professions 

simulation is that of virtual patients. The use of virtual patients in health professions 

education has been applied to a wide range of disciplines, including medical, 

pharmaceutical, clinical therapy, and nursing (Benedict & Schonder, 2011; Huang et al., 

2007; Kenny, Parsons, Gratch, Leuski, & Rizzo, 2007; Kiegaldie & White, 2006; 

Stevens et al., 2006). Significant research has been conducted on a range of virtual 

patient technologies demonstrating significant outcomes in medication education. 

Medical faculty, computer scientists, and educational technologists have researched 

virtual patients within medical education. This research has demonstrated significant 

outcomes, including in the training of psychiatry residents and novice psychotherapists 

in their interviewing of a patient with post traumatic stress disorder (Kenny, Parsons, & 

Rizzo, 2009; Kenny, Parsons, Gratch, & Rizzo, 2008). Virtual patients have proven to 

be particularly effective in development of patient interviewing and therapeutic 

communication skills (Cendan & Lok, 2012). This confirms earlier research, which 

suggested that the outcomes of virtual patient simulations were more successful when 

their structure was designed around a narrative rather than a problem to solve, but also 

that well-constructed virtual patients had the capability to affect emotional reactions 

within medical students (Bearman, Cesnik, & Liddell, 2001). Other more recent 

interdisciplinary research has been conducted to evaluate the efficacy of the virtual 

characters, including in the hand-off exchange between physicians, in anatomy 

education, and in the use of virtual character simulations as an assessment strategy for 

undergraduate medical students (Botezatu, Hult, Tessma, & Fors, 2010; Filichia et al., 

2011; Tworek et al., 2013). Studies have also been conducted comparing virtual 
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patients to other simulation technologies. Deladisma et al. (2007) found that, though to 

a lesser extent than they did with standardized patients, medical students expressed 

nonverbal communication and empathy in their virtual patient simulations.  

Another health profession that serves as an exemplar of the effective use virtual 

patient simulations is that of dental education. Virtual patient simulation delivered on a 

CD-ROM was used to increase student dentists’ competency and confidence in their 

treatment of children with developmental disabilities (Kleinert et al., 2007). This study is 

noteworthy due to the diverse development team that designed the virtual patient case, 

which included pediatric dentistry faculty, educational specialists, an adult with a 

developmental disability, and parents of children with developmental disabilities. The 

case, which presented a 10-year-old child with Down syndrome and a toothache 

required students to make decisions on the appropriate interactions and procedures for 

the patient. The students reported satisfaction with the virtual patient experience, and 

demonstrated a significant change in knowledge as a result of the simulation (Kleinert et 

al., 2007). Dentistry faculty have also used virtual patient simulations to facilitate the 

practice of history taking. Students who used virtual patient simulations with free text 

input to interview their patient and review X-rays asked more relevant and thorough oral 

health history questions and spent more time on patient issues in their first real patient 

encounter than students who had only received traditional instruction. Researchers also 

found that students who engaged with the virtual patient demonstrated more empathy 

than their peers in the control group (Janda et al., 2004). 

While in most cases the learning objective of a virtual patient is to teach, 

reinforce, and/or assess clinical reasoning skills, Cook and Triola (2009) have made the 
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argument that this is the only valid learning objective for a virtual patient simulation, as 

non-analytical thinking will mature an individual health care provider’s practice and lead 

to safer, more effective patient care decisions. However, though virtual patients are 

uniquely suited to develop clinical reasoning, Cook and Triola also noted that the 

assessment of virtual patients often employs an algorithmic approach to evaluation, 

scoring the completeness of information elicited by the student rather than evaluating 

non-analytical processes.  

Virtual patient simulations have been used to replace some portion of clinical 

hours for those programs that have limited access to clinical placements, such as rural 

institutions, and to replace lab hours for advanced students in online programs spread 

over a large geographic area (Hayden et al., 2014). Virtual patients allow for the 

exposure of students to specific cases that may not be easily simulated through a 

manikin or standardized patient actor, including at-risk populations such as children with 

developmental disabilities (Sanders et al., 2008), adults with post traumatic stress 

disorder (Kenny et al., 2008), and patients with a mental illness (Foster et al., 2014; 

Guise et al., 2012). A significant benefit of virtual patients is their asynchronous 

computer-based delivery, which is especially beneficial for distance education, working 

professional, and other nontraditional students who have competing commitments of 

their time and location. Another explicit value to faculty is the transparency of student 

performance provided by virtual patient simulations. A virtual patient records every 

question asked, action taken, and decision made by a student, allowing faculty to 

identify deficiencies in knowledge or skills more precisely (Kelley, 2015).  
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The critical literature review conducted by Cook and Triola (2009) proposed that 

virtual patients are a cost-effective, satisfying, and effective method of simulation. 

Studies conducted thus far have included qualitative, quasi-experimental controlled, and 

comparative designs, all of which found no significant difference between learning 

outcomes and learner satisfaction when compared to other methods of simulation 

(Consorti et al., 2012; Cook et al., 2010). Additionally, virtual patient simulations have 

been shown to yield large positive effect sizes for knowledge, clinical reasoning, and 

other skills when compared with no intervention (Consorti et al., 2012; Cook et al., 

2010). 

The technology described in prior virtual patient research has varied widely. 

Though many studies have used the same term of “virtual patient” to describe their 

simulations, several earlier studies, including those by Stevens, et al. (2006) and Kenny, 

Parsons, Gratch, Leuski, and Rizzo (2007), described the use of more dynamic and 

responsive tools that would have been better differentiated as a patient avatar or virtual 

character simulation as was done by Filichia, et al. (2011). Other studies have 

described a robotic full-scale manikin simulation as a virtual patient (Cendan & Lok, 

2012; Cooper & Taqueti, 2004). 

Virtual patient simulation in nursing education: Studies on the application of virtual 

patient simulations in nursing education have addressed pre-licensure and graduate 

programs, as well as a range of nursing sub-disciplines from mental health to 

postgraduate critical care (Arnold et al., 2011; Forsberg et al., 2011; Guimond, Sole, & 

Salas, 2011; Guise et al., 2012; Kiegaldie & White, 2006; McKeon et al., 2009; Sanders 

et al., 2008; Walsh, 2011). Virtual patients in nursing education have been well received 
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by students, who found them to be realistic and engaging, as well as a good opportunity 

to practice clinical skills (Forsberg et al., 2011). Apart from enjoying virtual patients, 

students also benefited from significant increases in both demonstrated mastery of 

content and perceived competency (R. A. Lewis, 2009; Sanders et al., 2008). The 

instructional benefits of virtual patient simulations most often cited in nursing education 

are the development of clinical reasoning skills, increased diagnostic knowledge, 

repeatable scenarios, asynchronous use, and improved confidence (Forsberg et al., 

2011; Kiegaldie & White, 2006; R. A. Lewis, 2009; Mancuso-Murphy, 2007). The most 

recent research to emerge on virtual patients in nursing education found that nurses 

interacted with a screen-based, life-size virtual human surgeon in the same way they 

would with a real surgeon during a simulation in which the nurse had to speak up about 

a medical error when the surgeon was dismissive of their concern. This study concluded 

that simulation could help to train healthcare professionals to prepare for difficult 

interpersonal conflicts, which could prevent serious medical errors (Robb et al., 2015).  

Nursing Faculty Perceptions of Simulation 

The perceptions of simulation by nursing faculty are largely positive. Though 

there are several studies on the barriers to adoption of new simulation modalities, the 

overwhelming majority of faculty have used some type of simulation in their classroom 

(Sweigart et al., 2014). Nursing faculty experience the most significant resistance to 

simulation adoption with new or resource-intensive simulations, as role-playing and task 

trainers are widely accepted and established technologies in current nursing curriculum 

(Nehring & Lashley, 2009). The modalities of high-fidelity and virtual patient simulations 

pose the most cited challenges in current research (Akhtar-Danesh, Baxter, Valaitis, 

Stanyon, & Sproul, 2009; Howard et al., 2011). The most common dissatisfaction with 
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the adoption of a new simulation modality is a perceived lack of support (e.g., facilitator, 

technical) and resources (e.g., time, space, financial) for integrating or facilitating the 

simulation technology (Akhtar-Danesh et al., 2009; Howard et al., 2011; Jansen, Berry, 

Brenner, Johnson, & Larson, 2010; Wilt & King, 2012).  

Even when faculty are uncomfortable with new simulation technologies, there is a 

positive perception of the learning outcomes for students (Howard et al., 2011). The 

most common positive perceptions of simulations among nursing faculty are achieving 

learning objectives and patient outcomes, providing meaningful feedback, facilitating 

self-reflection, improving clinical reasoning and critical thinking, providing unique clinical 

experiences that students would not otherwise experience, preparing students for 

professional practice, and flexibility of application (Akhtar-Danesh et al., 2009; Conejo, 

2010; Howard et al., 2011; Thornock, 2013). 

Nursing Curriculum Integration 

The integration of a simulation modality into nursing curriculum is a critical 

component to its success. The lack of purposeful integration and unsystematic 

assignment of simulation activities can negatively affect learning outcomes (Clapper, 

2011; Harder, 2009). Faculty have considered the implementation of simulation a 

challenging and unfamiliar pedagogy, which can prevent intentional integration (de 

Hrussoczy-Wirth, 2010; Griffin-Sobel et al., 2010). The majority of nursing faculty report 

a need for additional training in new technologies (Nguyen, Zierler, & Nguyen, 2011). 

Several studies have attempted to support faculty in the integration of simulation into 

their curriculum by creating faculty toolkits, using transdisciplinary teams, and providing 

faculty development programs (Griffin-Sobel, 2009; Griffin-Sobel et al., 2010; Webster, 

2009). Because implementing simulation can be overwhelming for some faculty, 
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literature-based integration methods have also been developed, which link scenarios 

with didactic information, prioritize debriefing, and provide opportunities for repetition 

(Jeffries, 2005; Kardong-Edgren, Starkweather, & Ward, 2008).  

The existing research shows that many attempts have been made to identify and 

apply innovative pedagogical strategies to simulation integration. Murray (2013) 

categorized these attempts into four themes: calls to action for reform or educational 

redesign, the use of technology; partnerships; and innovative curricular, clinical, and 

classroom teaching strategies. Research on teleconferencing and remote operation of 

high-fidelity simulators was found to have moderate success in a distance education 

curriculum (Guzic et al., 2012). Another integration strategy merged the pedagogies of 

problem-based learning and simulation (Murphy, Hartigan, Walshe, Flynn, & O'Brien, 

2011). However, due to the variety of simulation modalities, and the numerous 

incentives and barriers to each, in addition to the range of learning objectives of any 

particular curriculum, there still remains a need to provide support and resources for the 

purposeful integration of simulation into nursing curriculum. 

Theoretical Framework 

The theoretical framework of this study employed Diffusion of Innovations 

(Rogers, 2003) to provide structure to the construct of virtual patient adoption in nursing 

education. This theory explores the well-established processes though which new ideas 

and technologies (described as “innovations”) are disseminated within social systems 

from agriculture to music. The Diffusion of Innovations theory was chosen as the 

theoretical framework due its broad application in prior research to varying fields, and 

both the interdisciplinary and exploratory nature of this study.  
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Diffusion of Innovations addresses several components of the dissemination: the 

considerations that affect the adoption decision, the method through which the decision 

to adopt (or reject) an innovation is made, and the rate at which different segments of 

the population will adopt the innovation. Adopting a simulation technology has been 

likened to the purchase of any consumer electronic, in that, “There usually is a 

difference between what is desired and what is needed and affordable.” (Haluck et al., 

2007) This study applied the attributes of innovations and the stages of the adoption 

process when considering the decisions made by nursing faculty to adopt and integrate 

a virtual patient simulation into their nursing curriculum. This study did not explore the 

rate at which virtual patient simulations were adopted, which is a concept also 

addressed by the theory. No existing educational technology integration theories were 

found to be applicable to the construct of virtual patient integration in nursing education.  

Diffusion of Innovations 

Simulation in health professions education is an educational strategy that has 

evolved significantly since the days of practicing needle injections in a piece of fruit. 

While simulation is widely recognized and recommended as an effective training 

technique, and is used in a variety of other professions such as aviation, military, and 

science, the emergence of new and more advanced simulation technologies are still 

innovations that cause disruption. Diffusion of Innovations theory addresses the 

resistance to change, which is a common and natural human reaction (Rogers, 2003).  

Five attributes of innovations 

Diffusion of Innovations theory presents five intrinsic characteristics of 

innovations that will affect an individual’s decision to adopt or reject it. These attributes 

are the compatibility, complexity or simplicity, observability, relative advantage, and 
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trialability of an innovation. These five characteristics presented the lens through which 

the study viewed features of a virtual patient simulation which faculty may consider 

important.  

Compatibility: The extent to which an innovation is considered to align with 
a prospective adopter’s existing framework of experiences, values, and 
needs (Rogers, 2003) 

Complexity: The extent to which an innovation is considered to be 
challenging to use or understand (Rogers, 2003) 

Observability: The extent to which an innovation’s effects are evident to 
others (Rogers, 2003) 

Relative Advantage: The extent to which an innovation is considered 
superior than the innovation that preceded it (Rogers, 2003) 

Trialability: The extent to which an innovation can be demonstrated or 
tested without full adoption (Rogers, 2003) 

Five stages of the adoption process 

The theory of Diffusion of Innovations also presents the five stages of an 

adoption process. These stages are knowledge, persuasion, decision, implementation, 

and confirmation. This study attempted to explore the stages of decision and 

implementation.  

Knowledge: The result of the moment or events in which an individual 
becomes aware of an innovation and gains an understanding of its 
functionality (Rogers, 2003). 

Persuasion: The establishment of either a favorable or unfavorable 
perception of an innovation by an individual (Rogers, 2003).  

Decision: The result a process that culminates in an individual’s choice to 
adopt or reject an innovation (Rogers, 2003). 

Implementation: The process or event in which an individual applies an 
adopted innovation (Rogers, 2003). 

Confirmation: The process through which an individual seeks validation of 
an innovation decision, yet which may result in a reversal of that decision 
if contradictory information is revealed (Rogers, 2003). 
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Diffusion of simulation innovations 

Several studies have applied the theory of Diffusion of Innovations to the 

adoption of simulation in health professions education (Irwin, 2011; Petersen, 2008; 

Starkweather & Kardong-Edgren Suzie, 2008). The principles of Diffusion of Innovations 

have also been shown to apply to wider the field of virtual worlds and serious gaming in 

health professions education (Hansen, 2008). Issenberg (2006) used the theory to 

identify three necessary components of successful simulation training for healthcare 

education: training resources, trained educators, and curricular institutionalization. Miller 

and Bull (2013) found that nursing faculty viewed simulation as a separate instructional 

entity burdened with the political ramifications of competing for simulation program 

funding, and the pressure to be perceived as being innovative rather than the realities of 

student outcomes. Miller and Bull argued that to disseminate simulation technology, 

faculty’s attitudes and decisions about simulation must be understood in order to avoid 

fragmented teaching and learning, and to support the achievement of learning 

outcomes. 

Summary 

Though there is limited research published on virtual patient simulations, the 

existent literature builds upon the foundations of the large body of work on physical 

simulations, standardized patients, virtual reality simulations, and other computer-

assisted instruction research. Due to an increased need for safe and effective 

healthcare professionals, and fewer resources with which to train them, virtual patient 

simulations are likely to grow in number as they also grow in technological complexity. 

And though the use of virtual patient simulations has been shown to be an effective 

method to both supplement and replace existing clinical simulations, there is still a need 
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to conduct further research on the development, implementation, and assessment of 

virtual patient simulations in nursing education. 

 
Figure 2-1.  A soldier practices IV insertion with a model arm. (U.S. Army Europe 

Images, licensed under CC BY 2.0) 



 

45 

 
Figure 2-2.  High-fidelity patient simulators at Christiana Care Health System. 

(Christiana Care, licensed under CC BY 2.0) 
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Figure 2-3.  A virtual patient from the University of Southern California Institute of 

Creative Technologies. (Alan Levine, licensed under CC BY 2.0) 

 
 



 

47 

 
Figure 2-4.  Second Life nursing course at the University of Michigan. (rosefirerising, 

licensed under CC BY 2.0) 
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CHAPTER 3 
METHODOLOGY 

The purpose of this study was to develop a valid and reliable instrument to 

identify the features and characteristics of virtual patient simulations that nurse 

educators identify as important for adoption, as well as the subsequent curricular 

integration methods used to implement the technology. This study also sought to 

explore any relationships between the influential adoption factors and the ways in which 

the adopted simulations are integrated. 

Instrument Design 

This study developed the Virtual Patient Adoption and Integration in Nursing 

(VPAIN) survey instrument to identify and measure the factors related to technology 

adoption and integration by nursing faculty who use computer-based, interactive, 

asynchronous virtual patient simulations. The VPAIN instrument was designed to 

answer the following research questions:  

RQ1.  Is the Virtual Patient Adoption and Integration in Nursing instrument a valid 
measure of the adoption and integration of virtual patients in nursing education? 

RQ2.  What features do nursing faculty consider to be important when choosing virtual 
patient simulation technology for their curriculum? 

RQ3.  How are nursing faculty integrating their adopted virtual patient simulation into 
their curriculum? 

RQ4.  Is there a relationship between the important features of virtual patient 
simulations and curriculum integration methods used? 

The VPAIN instrument was designed using existing research identified in the previous 

chapter, along with interviews conducted with content experts. The VPAIN instrument 

then was pilot tested to establish its face and content validity prior to its administration 

to the study participants (AERA, APA, & NCME, 2014; Dillman, Smyth, & Christian, 
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2014; Fishman & Galguera, 2003). Institutional Review Board approval for the study 

was received from the University of Florida Institutional Review Board 02 on October 2, 

2014 (Protocol #2014-U-1015).  

Interview Participants  

The 10 content experts interviewed (Table 3-1) in the development of the first 

draft of the VPAIN survey instrument included four undergraduate nursing faculty and 

three graduate nursing faculty with experience using virtual patient simulations in their 

curriculum, one nursing college dean, one virtual patient simulation faculty trainer, and 

one virtual patient marketing professional. 

Materials and Methods of the Interviews 

After a review of the literature, interviews were conducted with the 10 content 

experts. Questions were asked to establish experience and expertise, and to explore 

the factors and features that could be considered important in the adoption of a virtual 

patient simulation, as well as the differing strategies through which a virtual patient 

simulation could be integrated into nursing education curriculum. The semi-structured 

interview protocol used for these interviews is located in Appendix A. Selected 

transcripts of the interviews are available in Appendix B. 

Constructs and Dimensions 

The two major constructs of this study were adoption of virtual patient simulations 

and integration of virtual patient simulations. For the construct of adoption, the five 

theoretical constructs identified in Diffusion of Innovations (Rogers, 2003) provided the 

organizing structure of the coding: relative advantage, compatibility, complexity, 

trialability, and observability. Using both the literature reviewed and the coded interview 

transcripts, the dimensions of the constructs were conceptualized, and then used to 
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draft the item pool (AERA et al., 2014; Fishman & Galguera, 2003). Within the 

theoretical constructs a total of 34 subdomains were identified, which were then 

consolidated into 10 conceptual domains (Table 3-2). For the construct of integration, 

no existing theoretical framework was used. Through the coding of the interview 

transcripts nine subdomains were identified. These subdomains were then consolidated 

into three conceptual domains: strategy, relationship, and management (Table 3-3). The 

number of subdomains identified was sufficient for saturation. Two items were drafted 

for each subdomain for the first draft of the survey instrument (Appendix C).  

The first draft of the VPAIN instrument included two items within each subdomain 

identified during conceptualization, for a total of 68 adoption items and 18 integration 

items. The first draft of the VPAIN survey instrument also included 10 sample eligibility 

and demographic items. The unmodified Qualtrics University of Florida template was 

used to create matrices that contained four-to-eight items each, clustered by associated 

domains (Dillman et al., 2014). The adoption construct matrices contained a four-point 

unipolar scale (Not at all Important; Slightly Important; Important; Very Important), and 

the integration construct matrices contained a five-point unipolar Likert-type scale 

(Never; Rarely; Sometimes; Often; Always) (Dillman et al., 2014). 

Pilot Test of the Instrument  

The first formatted version of the VPAIN survey instrument was constructed in 

Qualtrics, and was evaluated for evidence of content and face validity through expert 

review and cognitive interviews (Van Someren, Sandberg, & Barnard, 1994). This 

process ensured that the data collected corresponded to the intent for which the 

instrument was designed (AERA et al., 2014; Fishman & Galguera, 2003).  
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Expert Review 

The participants in the pilot test expert review consisted of the same 10 content 

experts interviewed in the development of the first draft of the VPAIN instrument. This 

ensured that dimensions conceptualized adhered to the original constructs of the 

experts.  

The original 10 content experts were sent a modified version of the first draft of 

the VPAIN survey to complete. The item’s response options were changed so that the 

content experts could match each item with its conceptual domain. These original 

content experts were provided with a link to the modified first draft of the VPAIN survey 

instrument, as well as a document that included the definitions for subdomains within 

each conceptual domain (Appendix D). This modified instrument also included 

additional open-text questions asking the experts to comment on the accuracy, clarity, 

and comprehensiveness of the items. The data from the survey were used to evaluate 

the content validity and alignment of the items drafted for each dimension (Fishman & 

Galguera, 2003). Eight of the ten original participants completed the modified first draft 

of the instrument.  

Cognitive Interviews 

A second group of five additional nurse educators were interviewed and asked to 

read each item in the first draft of the VPAIN survey instrument out loud while describing 

their reaction and thoughts on each item in a think aloud protocol. This process 

established the face validity of the instrument, as well as clarified the intent of the items 

and provided new perspectives on the VPAIN instrument domains (Fishman & 

Galguera, 2003; Van Someren et al., 1994). A sample transcript of one of these 

cognitive interviews is located in Appendix E. 
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Pilot Test Results 

The results of the eight expert reviews were used to assess each item for 

agreement on its conceptual domain for the purpose of establishing content validity, and 

to refine any items specifically mentioned as problematic in the post-survey questions. 

The expert review yielded substantial disagreement on many of the items; only six items 

within both of the adoption and integration constructs resulted in unanimous agreement 

on the intended conceptual domain. Though the expert review process was complex, 

and the inclusion of an external reference document was cumbersome, all items with 

less than a majority of participants identifying the intended conceptual domain were 

evaluated for necessary refinement, using the results from the cognitive interviews for 

specific direction for improvement.  

Survey Instrument Refinement 

Using the results of the expert reviews and cognitive interviews, a final draft of 

the VPAIN survey instrument was constructed within Qualtrics using the unmodified 

University of Florida template. As a result of pilot test, a definition of virtual patients 

along with a picture and new instructions were added, and page breaks were inserted 

between the matrices. Fourteen new items were added, four items were deleted, and 

fifty-five items were refined, edited, or moved to a new order within the instrument. Two 

matrices were consolidated, and the subdomain or conceptual domain was changed for 

four items. The scale for the adoption items was modified from a four-point Likert-type 

scale, to a five-point scale.  
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Implementation of the Survey Instrument  

The final version of the VPAIN survey instrument included four sample eligibility 

items, ten demographic items, seventy-one adoption items, and twenty-one integration 

items (Appendix F). 

Data Collection 

The final version of the VPAIN survey instrument was open to participants 

February 23, 2015 through March 30, 2015. The population of nurse educators using 

virtual patient simulations was identified through convenience and snowball sampling. 

As there was no existing list of the population of nurse educators who have used virtual 

patient simulations in their courses, an invitation to participate distributed through 

several means:  

 Users of the Shadow Health Digital Clinical Experience (N = 1,682) were 
contacted directly using the Qualtrics email feature 

 Users of vSim for Nursing were emailed the survey link directly by its publisher, 
Wolters Kluwer 

 Subject matter experts for vSim for Nursing were emailed directly  

 A recruitment notice was posted to the Simulation Innovation Resource Center 
(SIRC) forum 

 A recruitment post was published to The International Nursing Association for 
Clinical Simulation & Learning groups on LinkedIn and Facebook 

 A recruitment post was published to the Professional Nurse Educators Group 
(PNEG) on LinkedIn 

 A recruitment post was published to the HealthySimulation group on LinkedIn 

 A recruitment post was published to by the Facebook and Twitter accounts of 
Shadow Health 

 A recruitment post was published to the Twitter account of iHuman simulations 
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 A recruitment post was published to the personal Facebook, Twitter, and 
LinkedIn accounts of the researcher, which were shared by followers 

 A Twitter ad was published from March 7, 2015 through March 15, 2015 

 A LinkedIn ad was published from March 9, 2015 through March 25, 2015 

 A Facebook ad was published from March 12, 2015 through March 24, 2015 

In addition to these points of contact the following nursing associations, journals, social 

media groups, and virtual patient software companies were contacted with no resulting 

survey distribution: 

 American Association of Colleges of Nursing  

 National Organization of Nurse Practitioner Faculties  

 National League for Nursing 

 Association of Black Nursing Faculty 

 Sigma Theta Tau International Honor Society of Nursing 

 The Nurse Educator journal 

 Virtual Clinical Excursion by Elsevier  

 The Neighborhood by Pearson 

 The Nurse Educators Group on Facebook 
 

Survey Participants  

The population for this study was nursing faculty and instructors of associate’s, 

baccalaureate, master’s, and doctorate of nursing programs who were currently using or 

had previously used computer-based, interactive, asynchronous virtual patient 

simulations in their curriculum. A total of 421 participants started the VPAIN survey. Of 

these, 398 indicated that they were nurse educators. Of the 398 nurse educators, 268 

were currently using virtual patient simulations, and an additional 66 nurse educators 

had used virtual patients simulations in the past. Of the 334 nurse educators who were 

currently using or had previously used virtual patient simulations, 194 were decision-

makers in the adoption of the virtual patient program, and were eligible to participate in 

the study. At the closing of the survey, there were multiple incomplete responses. Any 
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response with a progress indicator showing at least 53% completion was closed and 

added to the data set because these cases contained completed demographic items. 

Cases that included responses for the adoption construct matrices, and at least the first 

of the three integration construct matrices were considered to be complete. There were 

178 completed cases for data analysis. 

Data Analysis of Survey Instrument 

The development and validation of the VPAIN survey instrument answered the 

first research question of this study (Is the Virtual Patient Adoption and Integration in 

Nursing instrument a valid measure of the adoption and integration of virtual patients in 

nursing education?). The data collected with the VPAIN instrument were also analyzed 

to estimate the reliability of the items, as well as the instrument itself. To directly answer 

the second and third research questions (What features do nursing faculty consider to 

be important when choosing virtual patient simulation technology for their curriculum? 

and, How are nursing faculty integrating their adopted virtual patient simulation into their 

curriculum?), Exploratory Factor Analysis (EFA) was conducted to identify the latent 

variables within the adoption and integration subscales. Using parallel analysis, scree 

tests, and loading comparisons, factors were identified, reducing the number of 

variables and facilitating further analysis. Multivariate Analysis of Variance (MANOVA) 

and follow-up Analysis of Variance (ANOVA) were used to identify significant effects 

between the adoption and integration factors and independent variables. To answer the 

fourth and final research question (Is there a relationship between the important 

features of virtual patient simulations and curriculum integration methods used?), 

correlation between the adoption and integration factors was analyzed. SPSS version 
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21 was used to conduct all statistical analyses. The results of these analyses are 

detailed in Chapter 4.  
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Table 3-1.  Content expert credentials  

Expert Category Institution/Company Type Experience 

Undergraduate Faculty Public University 8 years 

Undergraduate Faculty Public University 5 years 

Undergraduate Faculty Public University 17 years 

Undergraduate Faculty Public University 12 years 

Graduate Faculty Public University 11 years 

Graduate Faculty Private University 18 years 

Graduate Faculty Private University 11 years 

Nursing Dean Public University 25 years 

Virtual Patient Faculty Trainer Private Virtual Patient Company 2 years 

Virtual Patient Marketer Private Virtual Patient Company 3 years 
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Table 3-2.  Adoption taxonomy  

Theoretical Construct Conceptual Domain Subdomain 

Relative advantage Realism Diversity 

Relative advantage Realism Interactivity 

Relative advantage Realism Fidelity 

Relative advantage Technological advantage Consistency 

Relative advantage Technological advantage Application 

Relative advantage Technological advantage Features 

Relative advantage Technological advantage Time saving 

Relative advantage Technological advantage Feedback 

Relative advantage Technological advantage Performance transparency 

Relative advantage Perception Value 

Relative advantage Perception Responsive Development 

Compatibility Congruity Relevance 

Compatibility Congruity Needs Met 

Compatibility Congruity Technologically compatible 

Compatibility Congruity Accuracy 

Compatibility Congruity Customization 

Compatibility Congruity Curricular burden 

Compatibility Congruity Safety 

Complexity Accessibility Ease of integration 

Complexity Accessibility Understandable  

Complexity Accessibility User friendly 

Complexity Dependability Reliable 

Complexity Dependability Support 

Trialability Trialability Demonstration 

Trialability Trialability Trial 

Observability Confirmation Evidence 

Observability Confirmation Observed benefit 

Observability Confirmation Student validation 
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Table 3-2.  Continued 

Theoretical Construct Conceptual Domain Subdomain 

Observability Confirmation Awareness 

Observability External influence Peer pressure 

Observability External influence Involuntary adoption 

Observability External influence Institutional factors 

Observability External influence Community support 

 

 

Table 3-3.  Integration taxonomy  

Conceptual Domain Subdomain 

Strategy Teaching content 

Strategy Applying knowledge 

Strategy Assessment 

Relationship Replacing other clinical experiences 

Relationship Preparation for other activities 

Relationship Connection of concepts 

Management Frequency 

Management Adapted structure 

Management Grading 
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CHAPTER 4 
RESULTS 

The purpose of this study was to develop a valid and reliable instrument to 

identify the features and characteristics of virtual patient simulations that nurse 

educators identify as important for adoption, as well as the subsequent curricular 

integration methods used to implement the technology. This study also sought to 

explore any relationships between the influential adoption factors and the ways in which 

the adopted simulations are integrated. The research questions of this study were: 

RQ1.  Is the Virtual Patient Adoption and Integration in Nursing instrument a valid 
measure of the adoption and integration of virtual patients in nursing education? 

RQ2.  What features do nursing faculty consider to be important when choosing virtual 
patient simulation technology for their curriculum? 

RQ3.  How are nursing faculty integrating their adopted virtual patient simulation into 
their curriculum? 

RQ4.  Is there a relationship between the important features of virtual patient 
simulations and curriculum integration methods used? 

To accomplish the goal of developing a valid and reliable instrument to measure the 

adoption and integration of virtual patients in nursing education, previously existing 

literature and interviews with content experts were used to construct the first draft of the 

VPAIN survey instrument. A pilot test was then conducted using expert review and 

cognitive interviews to establish the face and content validity of the VPAIN instrument, 

as well as to identify any items that were missing, unnecessary, or in need of 

refinement. The final version of the VPAIN survey instrument (Appendix F) was then 

distributed to users of virtual patient simulations, and to associations and social 

networking groups dedicated to nurse educators. After collecting the survey data, there 
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were 178 complete cases for analysis. Descriptive statistics for the adoption and 

integration subscales are located in Appendix G. 

Population Demographics 

Of the 178 complete VPAIN survey responses, 154 respondents were currently 

using an asynchronous, computer-based virtual patient in their courses at the time of 

the survey. The remaining 24 respondents reported having used an asynchronous, 

computer-based virtual patient in their courses in the past.  

Faculty Demographics 

Respondents were asked to report the number of years they had taught in a 

nursing program, their faculty status, and the type of institution at which they taught 

(Table 4-1). The teaching experience of respondents was relatively limited, as most had 

taught in a nursing program for fewer than 10 years (60.7%). This level of experience 

was also reflected in the faculty position of respondents, as 75.7% were in an untenured 

faculty position (adjunct, clinical/instructor, clinical/assistant professor). More than half 

(52.3%) of respondents taught at public institutions (associates, baccalaureate, 

master’s, or doctorate-granting). The highest degree offered at more than half (53.9%) 

of the institutions in which respondents taught was a doctorate-granting university 

(public, private non-profit, or for profit). The single most frequent institution at which a 

respondent taught was a public, doctorate-granting institution (28.1%). 

Nursing Programs 

Because many faculty members teach in more than one type of degree program, 

respondents were asked to indicate all of the programs in which they currently taught. 

Faculty taught in 13 Licensed Practical/Vocational Nursing (LPN/LVN) programs, 22 

Associates Degree in Nursing (ADN) programs, 9 LPN-to-ADN programs, 74 Bachelor 
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of Science in Nursing (BSN) programs, 64 Registered Nurse (RN)-to-BSN programs, 26 

Second Degree BSN programs, 76 Master of Science in Nursing (MSN) programs, 23 

Post-Master’s certificate programs, 5 Doctor of Nursing Education programs, 32 Doctor 

of Nursing Practice (DNP) programs, 1 Doctor of Philosophy program, and 3 other 

programs not listed as a response option. However, because faculty may select a virtual 

patient for the different programs in which they teach at different times and for different 

purposes, and one of the research questions of this study was to identify the influential 

factors for which a virtual patient was adopted, respondents were also asked for which 

nursing program they first adopted a virtual patient (Table 4-2). The most frequent 

nursing program for which a virtual patient was adopted was a MSN program (29.8%). 

Though nearly half (48.9%) of respondents first adopted a virtual patient for a BSN, 

Second Degree BSN, or RN-to-BSN program.  

Respondents were asked to select the methods through which they delivered the 

content of their courses. Because faculty teach in multiple programs, respondents were 

asked to select all delivery methods that applied. Traditional, face-to-face delivery was 

the most frequent delivery method. One hundred and four faculty delivered their course 

content face-to-face, which was defined as “traditional, classroom-based instruction, 

with no content delivered online.” Seventy-five faculty delivered their content through 

web-enhanced methods, defined as “classroom-based instruction, with up to 30% of 

content delivered online.” Sixty-five faculty delivered their content through blended or 

hybrid methods, defined as “both classroom-based and web-based instruction, with up 

to 80% of content delivered online.” Seventy-eight faculty taught at least one of their 
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courses fully online, defined as “web-based instruction, with more than 80% of content 

delivered online.” 

Faculty were also asked about the length of their course semesters. Because 

faculty teach in different programs, again faculty were permitted to select more than one 

response. The majority of faculty taught in traditional semesters. One hundred and 

thirty-six faculty taught in a traditional semester, defined as lasting 12 weeks or more. 

Sixty-three faculty indicated that they taught in accelerated semesters, defined as 

lasting 11 weeks or fewer.  

Virtual Patient Use 

Respondents were asked to indicate for how many semesters they had used a 

virtual patient program, and who funded the use of the virtual patient program (Table 4-

3). The majority of faculty (71.9%) had used a virtual patient for three semester or 

fewer, with only 28% using a virtual patient for four or more semesters. Student users 

paid for the majority (58.4%) of virtual patient programs, through direct purchase.  

Respondents were asked if they evaluated the virtual patient program prior to 

adoption. Only 7.9% (N = 14) did not evaluate the program prior to adoption and 

integration, indicating that the majority (91%) of faculty informed their adoption decision 

by assessing the quality of the virtual patient program in some way. 

Instrument Analysis  

The VPAIN survey instrument was developed for the purpose of answering the 

research questions of why nurse educators adopt virtual patient simulations, how they 

use those programs in their courses, and if there are any relationships between 

adoption and integration behaviors. To answer these questions, the data collected were 

analyzed first to establish the internal consistency of the instrument. Next, EFA was 
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conducted to identify the underlying structure within the constructs of adoption and 

integration. Factor reliability, MANOVA, and correlation analysis were then conducted 

on the identified factors. Follow-up ANOVA with Tukey post hoc was conducted for 

those independent variables found to be significant in the MANOVA, to explore pairwise 

differences between group means (McHugh, 2011; Westfall, Tobias, & Wolfinger, 2011). 

The software used to conduct all of these analyses was SPSS version 21. An alpha 

level of 0.05 was used for the statistical tests.  

After data collection, an error was discovered in the Qualtrics survey. For the 

third of the three integration subscale matrices, the response scale was missing the fifth 

option of “Always”. As a result, the last seven items of the VPAIN survey (those within 

the conceptual domain of management) had only a four-point Likert-type scale including 

never, rarely, sometimes, and often as response options. 

Instrument Reliability 

The internal consistency of the adoption construct items (N = 71) and integration 

construct items (N = 21) was measured with Cronbach’s coefficient alpha, which 

indicates the degree to which the items represent the domain being measured. For the 

adoption subscale,  = 0.947, which is considered high (Nunnally & Bernstein, 1994). 

For the integration subscale,  = 0.725, which is above the general recommendation of 

0.7, and higher than the 0.6 minimum level suggested for a new scale (Nunnally & 

Bernstein, 1994). The Cronbach’s alpha for the complete VPAIN instrument was  = 

0.930.  
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Factor Analysis 

In order to explore the underlying structures within the adoption and integration 

constructs, EFA was conducted on each subscale. In their article outlining best 

practices for factor analysis, Costello and Osborne (2005) described exploratory factor 

analysis as a “complex procedure with few absolute guidelines and many options.” 

(Costello & Osborne, 2005) However, they also cited a preference for factor analysis 

over principal components analysis, and suggest principal axis factors for data that are 

not normally distributed. The EFA extraction method used on the adoption and 

integration subscales was principal axis factoring. The rotation method selected was 

promax, as an oblique rotation allows for correlation between the factors (Costello & 

Osborne, 2005).  

Sample Size 

When identifying the appropriate sample size for factor analysis, the literature 

consistently agrees that larger samples are better in general, though specific 

recommendations are inconsistent, contradictory, and lack validity (MacCallum, 

Widaman, Zhang, & Hong, 1999; Mundfrom, Shaw, & Tian Lu, 2005). Though many 

commonly cited recommendations suggest a minimal sample size of N, or a ratio of 

cases to variables, more recent research has determined that these are simplistic 

standards, as the minimum sample size necessary is most affected by the number of 

variables, the number of factors, the ratio of variables to factors, and the strength of the 

communalities (MacCallum et al., 1999; Mundfrom et al., 2005). Mundfrom et al. (2005) 

found that, for a fixed number of factors, as the number of variables increased, the 

effect of the level of communality decreased, and as a result of their research 

recommended a ratio of variables to factors of at least 7:1 (Mundfrom et al., 2005). The 
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variable-to-factor ratios for the subscales of this study were approximately 8:1 

(adoption) and 4:1 (integration). The level of communality among the items was 

considered wide (ranging between 0.20 and 0.80) for both the adoption (Mean = 0.49) 

and integration (Mean = 0.40) subscales. Using the recommended guidelines suggested 

by Mundfrom et al. (2005) for these conditions, and considering the number of cases 

acquired for this study (N = 178), the adoption subscale easily met the criteria to 

achieve excellent agreement, and integration subscale met the criteria to achieve good 

agreement. 

Factor Retention 

When determining the number of factors to retain, Costello and Osborne (2005) 

describe the Kaiser criterion of retaining all factors with eigenvalues greater than 1.0 as 

“among the least accurate methods for selecting the number of factors to retain.” 

(Costello & Osborne, 2005) Another common factor retention method described in the 

literature is the scree test, which identifies the point at which eigenvalues abruptly 

switch from large to small. However, the scree test is often compromised by subjective 

judgment when the scree plot is ambiguous and there is no visible “elbow” (Costello & 

Osborne, 2005; Henson & Roberts, 2006; Ruscio & Roche, 2012). Parallel analysis is 

cited as the most accurate test for factor retention (Costello & Osborne, 2005; Henson & 

Roberts, 2006; Ruscio & Roche, 2012), however it is absent from most statistical 

software packages (including SPSS). Because of both the theoretical and practical 

limitations of the variety of factor retention methods available, Henson and Roberts 

(2006) suggest the use of multiple criteria, and most importantly, “reasoned reflection.” 

Costello and Osborne (2005) advise researchers to run multiple factor analyses for the 

range of possible loadings based on the scree test, then select the best fit for the data 
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determined by the pattern matrix with the “cleanest” factor structure, which is defined as 

“item loadings above 0.30, no or few crossloadings, no factors with fewer than three 

items.” (Costello & Osborne, 2005)  

Parallel Analysis 

Parallel analysis was used to help establish the number of factors to retain. The 

parallel analyses for the adoption and integration subscales were run using the SPSS 

syntax provided by O’Conner (2000). The raw data permutation was conducted for 

Principal Axis Factoring/Common Factor Analysis. The number of cases used was 153 

for the adoption subscale, and 168 for the integration subscale, after listwise deletion. 

One thousand random data sets were run through the Monte Carlo simulation for the 

parallel analysis. The 95th percentile of the random data eigenvalue distribution was 

specified as a comparison metric, as it has been determined to be a more robust 

comparison than that of the mean of the random data eigenvalue (Ledesma & Valero-

Mora, 2007). For parallel analysis, factors are retained if the eigenvalue for the actual 

data is larger than the 95th percentile of the eigenvalue of the random data generated 

(Ledesma & Valero-Mora, 2007; Ruscio & Roche, 2012).  

The number of factors identified by the parallel analyses was nine for the 

adoption items (N = 71), and eight for the integration items (N = 21), the results of which 

are located in Appendix H. All of the factors retained for both subscales had an 

eigenvalue > 1. A range of factor analyses with different loadings based on the scree 

tests (Figures 4-1 and 4-2) were run for each subscale to confirm that the number of 

factors identified by the parallel analyses was the “cleanest” factor structure and the 

best fit for the data. It was determined through these multiple criteria that the nine 

factors indicated by the parallel analysis should be retained for the adoption subscale, 
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accounting for 55.6% of the variance (Table 4-4). The parallel analysis indicated that 

eight factors should be retained for the integration subscale, however, the scree test 

showed that the sharpest drop between eigenvalues was between five and six factors 

(Table 4-5). The five-factor model for integration items had fewer crossloadings, and 

only one factor with fewer than three items (as opposed to three factors with fewer than 

three items under the eight-factor model). Using these multiple criteria to identify the 

cleanest factor structure, five factors were retained for the integration subscale, 

accounting for 53.3% of the variance. Regression factor scores were obtained as 

standardized observed variables for use in the MANOVA and ANOVA (DiStefano, Zhu, 

& Mindrila, 2009).  

Adoption Factors 

For the EFA run with nine factors for the adoption subscale, the Kaiser-Meyer-

Olkin measure of sampling adequacy was 0.815, which is above the minimum threshold 

of 0.5 suggested by Kaiser (1974). Bartlett’s test of sphericity had a Chi square of 

7191.763 (p < 0.001), which indicated that the intercorrelation matrix contained 

variables with sufficient collinearity for analysis (Bartlett, 1950). The rotation for the 

adoption subscale converged in 18 iterations. The pattern matrix for the adoption items 

is located in Appendix I. 

The factor loadings were evaluated, and using the items and the weight of their 

loadings on each factor, a descriptive label was assigned to each factor. The adoption 

factors identified were: Trustworthiness, Worldbuilding, Pedagogy, Differentiation, 

Encouragement, Clarity, Evaluation, Administrative Pressure, and Visibility. Table 4-4 

contains the variance explained by each factor, the number of items included, and the 

factor’s Cronbach’s alpha. The reliability for the adoption factors ranged from  = 0.750 
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to  = 0.873, indicating the items for each factor were representative of the domain 

being measured within the adoption construct. 

Trustworthiness 

The items within the Trustworthiness factor related to issues of confidence, 

usability, and an expectation that the program was accurate and appropriate for faculty 

and their students. The factor of Trustworthiness contained ten items from the three 

conceptual domains of congruity (The virtual patient program could be used with you 

and your students' current computer hardware; The virtual patient's content was 

accurate; The virtual patient modeled good nursing techniques; The time commitment 

required by the virtual patient assignments was appropriate for your students; The 

virtual patient program provided a safe environment where students could make 

mistakes and build confidence), accessibility (The effort required to learn how to use the 

virtual patient program was manageable for you and for your students; The ease with 

which the virtual patient program could be integrated into your curriculum without 

modifications; The ease with which the program could be downloaded or run) , and 

dependability (The virtual patient program had few technical problems; The program's 

technical support team was easily accessible and helpful). The Cronbach’s alpha for 

this factor was  = 0.848. The highest factor loading was the virtual patient program had 

few technical problems (0.758), lowest factor loading was the ease with which the virtual 

patient program could be integrated into your curriculum without modifications (0.285), 

and the second lowest factor loading was the virtual patient program provided a safe 

environment where students could make mistakes and build confidence (0.433).  
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Worldbuilding 

The items within the Worldbuilding factor related to fidelity, flexibility, control over 

the virtual patient, and the structure of the learning environment. This factor was the 

largest and most complex, describing a desire to exert control over a realistic and well-

ordered virtual world. The factor of Worldbuilding contained fourteen items from the five 

conceptual domains of realism (The variety of virtual patient cases included in the 

program; The inclusion of varying levels of complexity among the virtual patient cases; 

The means by which users communicated with and manipulated the virtual patient; The 

level of learner engagement when interacting with the virtual patient; The realism of the 

virtual patient avatar (e.g., art, sound, dialogue, and setting); The variety of questions a 

student could ask the virtual patient; The number of responses the virtual patient could 

provide), technological advantage (The virtual patient program's flexibility of application; 

The ability to use the virtual patient program with learners of varying levels of 

knowledge and experience), congruity (The program was delivered via multiple 

modalities (e.g., laptops, tablets, mobile phones)), adaptability (You had the ability 

customize the virtual patient cases; You were able to control the virtual patient program 

by turning features on and off), and accessibility (The clarity and usefulness of the 

program's objectives and directions; The virtual patient program used a recognizable 

pedagogical framework). The Cronbach’s alpha for this factor was  = 0.873. The 

highest factor loading was you were able to control the virtual patient program by 

turning features on and off (0.709), and the lowest factor loading was the ability to use 

the virtual patient program with learners of varying levels of knowledge and experience 

(0.339).  
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Pedagogy 

The items within the Pedagogy factor related to the learning outcomes, curricular 

fit, and perceived learning opportunities of the virtual patient program. The factor of 

Pedagogy contained ten items from the three conceptual domains of technological 

advantage (The capability for students to demonstrate their skills, knowledge, and ability 

to strategically navigate a situation through the virtual patient program), congruity (The 

virtual patient program applied the theories and concepts taught in your current 

curriculum; The virtual patient program demonstrated frequently encountered 

diagnoses; The virtual patient program's outcomes matched your learning objectives; 

The virtual patient program met the needs of your academic program; The virtual patient 

program applied the skills taught in your current curriculum), and confirmation (Evidence 

was provided on the program's effectiveness; The program provided metrics for the 

assessment of learning outcomes; The program provided a perceived learning 

opportunity for your students; The program provided observable and clear outcomes). 

The Cronbach’s alpha for this factor was  = 0.873. The highest factor loading was the 

virtual patient program applied the theories and concepts taught in your current 

curriculum (0.907), and the lowest factor loading was the program provided a perceived 

learning opportunity for your students (0.304).  

Differentiation  

The items within the Differentiation factor related to the characteristics of virtual 

patients that distinguish it from other simulation technologies, and the perceived value 

by faculty and students. The factor of Differentiation contained ten items from the three 

conceptual domains of technological advantage (The consistency of the virtual patient 

experience; The ability to reference a common virtual patient case with all students; The 
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virtual patient program was learner-controlled and self-paced; The virtual patient 

program was constantly available for students to use at any time of day; The virtual 

patient program offered supplemental features or activities outside of the simulation 

environment; The virtual patient could save time by replacing the need to write cases 

and run simulations), perception (Your perceived value of the program's cost and 

quality; The value perceived by your tech-savvy students; Your perception that the 

virtual patient provider was receptive to your feedback), and accessibility (The overall 

organization of the virtual patient program). The Cronbach’s alpha for this factor was  

= 0.802. The highest factor loading was the virtual patient program was constantly 

available for students to use at any time of day (0.828), and the lowest factor loading 

was the overall organization of the virtual patient program (0.303).  

Encouragement 

The items within the Encouragement factor related to issues of students’ 

acceptance, curriculum committees’ input, and the support of other faculty within the 

department and through virtual patient program user groups. The factor of 

Encouragement contained seven items from the two conceptual domains of 

confirmation (The benefits of the program were clear to your students; Students 

embraced the virtual patient technology), and external influence (A curriculum 

committee's input on the decision; The program's ability to relieve issues caused by the 

attrition of faculty and administrators in your program; All faculty were willing to use the 

virtual patient program; The availability of user groups and forums dedicated to faculty 

who used the virtual patient program; The existence of a champion faculty who acted as 

a liaison with the virtual patient program provider). The Cronbach’s alpha for this factor 
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was  = 0.828. The highest factor loading was all faculty were willing to use the virtual 

patient program (0.691), and the lowest factor loading was the benefits of the program 

were clear to your students (0.428).  

Clarity 

The items within the Clarity factor related to issues of insight, confidence, training 

and support materials, and the ability to review or try the program prior to adoption. The 

factor of Clarity contained seven items from the four conceptual domains of 

technological advantage (The virtual patient program provided a detailed record of 

students' performance), perception (Your confidence that the virtual patient program 

would continue to improve over time), dependability (Training was provided to faculty; 

Resources and support materials were provided to students), and trialability (You had 

the opportunity to test the program prior to adoption; The program offered a free trial; 

You saw a personal demonstration of the program). The Cronbach’s alpha for this factor 

was  = 0.796. The highest factor loading was training was provided to faculty (0.629), 

and the lowest factor loading was your confidence that the virtual patient program would 

continue to improve over time (0.331).  

Evaluation 

The items within the Evaluation factor related to the assessment, grading, 

feedback, and results of the virtual patient program. The factor of Evaluation contained 

seven items from the two conceptual domains of technological advantage (The virtual 

patient could replace the grading of video recordings; The virtual patient program gave 

immediate and meaningful feedback to students; The virtual patient program provided 

valid and reliable results; The virtual patient program offered insight into students' 
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critical thinking; The virtual patient program provided easy-to-grade results), and 

congruity (The virtual patient program could replace other components of your course; 

The virtual patient program provided a realistic clinical environment where students 

could adapt their thinking). The Cronbach’s alpha for this factor was  = 0.765. The 

highest factor loading was the virtual patient could replace the grading of video 

recordings (0.577), and the lowest factor loading was the virtual patient program offered 

insight into students' critical thinking (0.343).  

Administrative Pressure 

The items within the Administrative Pressure factor related to the influence of 

department faculty and institutional administration to adopt the virtual patient. The factor 

of Administrative Pressure contained three items from the one conceptual domain of 

external influence (The pressure you received from other faculty in your program; The 

administrative or institutional pressure you received to innovate; The administrative 

input on the decision). The Cronbach’s alpha for this factor was  = 0.825. The highest 

factor loading was the administrative or institutional pressure you received to innovate 

(0.820), and the lowest factor loading was the administrative input on the decision 

(0.661). 

Visibility 

The items within the Visibility factor related to issues of awareness of the virtual 

patient program. The factor of Visibility contained three items from the two conceptual 

domains of trialability (You saw a demonstration of the program at a professional 

conference), and confirmation (You heard about the program from others; You were 

less familiar with the other virtual patient programs available). The Cronbach’s alpha for 
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this factor was  = 0.750. The highest factor loading was you heard about the program 

from others (0.657), and the lowest factor loading was you were less familiar with the 

other virtual patient programs available (0.542).  

Integration Factors 

For the EFA run with five factors for the integration subscale, the Kaiser-Meyer-

Olkin measure of sampling adequacy was 0.691, which is above the minimum threshold 

of 0.5 suggested by Kaiser (1974). Bartlett’s test of sphericity had a Chi square of 

906.858 (p < 0.001), which indicated that the intercorrelation matrix contained variables 

with sufficient collinearity for analysis (Bartlett, 1950). The rotation for the integration 

subscale converged in eight iterations. The pattern matrix for the integration items is 

located in Appendix I. 

The factor loadings were evaluated, and using the items and the weight of their 

loadings on each factor, a descriptive label was assigned to each factor. The integration 

factors identified were: Hour Replacement, Intensive Integration, Leveling, Preparation, 

and Benchmarking. Table 4-5 contains the variance explained by each factor, the 

number of items included, and the factor’s Cronbach’s alpha. One factor (Intensive 

Integration) contained two items with negative factor loadings, which were negatively 

correlated with the behavior described by the factor. Three of the five factors had poor 

reliability, falling below the minimum of 0.6 suggested by Nunnally and Bernstein (1994) 

for a new scale, with  = 0.471 (Intensive Integration),  = 0.558 (Preparation), and  = 

0.521 (Benchmarking), suggesting that the factor items do not reliably represent the 

domains being measured. The reliability for the remaining integration two factors were  

= 0.689 (Hour Replacement) and  = 0.669 (Leveling), indicating the items for these 
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factors were representative of the domain being measured within the integration 

construct. 

Hour Replacement 

 The items within the Hour Replacement factor related to the using the ungraded 

time spent with the virtual patient as a substitute for lab, clinical, or practicum hours. 

The factor of Hour Replacement contained four items from the two conceptual domain 

of relationship (Used time spent with the virtual patient to replace clinical hours; Used 

time spent with the virtual patient to replace practicum hours; Used time spent with the 

virtual patient to replace lab hours), and management (Provided only feedback for a 

virtual patient assignment, without assigning a grade). The Cronbach’s alpha for this 

factor was  = 0.689. The highest factor loading was used time spent with the virtual 

patient to replace clinical hours (0.843), and the lowest factor loading was used time 

spent with the virtual patient to replace lab hours (0.416). 

Intensive Integration 

The items within the Intensive Integration factor related to a deep and more 

labor-intensive curricular integration of the virtual patient, with regular graded 

assignments, and user-created worksheets and rubrics to assess targeted skills. The 

factor of Intensive Integration contained five items with positive factor loadings from the 

two conceptual domains of strategy (Assigned the virtual patient to assess a single 

targeted skill (e.g., clinical reasoning, documentation, or physical assessment 

techniques)), and management (Assigned the virtual patient as a regular activity (e.g., 

weekly); Created a grading rubric to assess outcomes not directly measured within the 

virtual patient program; Created new student worksheets or guides for a virtual patient 

assignment to achieve particular outcomes; Graded a virtual patient assignment with a 
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letter or numerical grade). This factor also contained two items with negative factor 

loadings (-0.384) and (-0.364) from the conceptual domain of strategy (Used the virtual 

patient as a live, synchronous activity in your classroom or lab to demonstrate concepts; 

Assigned the virtual patient as an activity with no enforced order within the other 

activities of an asynchronous module), which negatively correlated with factor. The 

Cronbach’s alpha for this factor was  = 0.471. When the two items with negative factor 

loadings and the item with a loading lower than 0.30 were excluded from the reliability 

analysis, Cronbach’s alpha for this factor was  = 0.694, however, because the three 

items added greater depth to the meaning of the Intensive Integration factor, this was 

not deemed a sufficient enough justification for removal of the items from the factor. The 

highest factor loading was graded a virtual patient assignment with a letter or numerical 

grade (0.665), and the lowest positive factor loading was assigned the virtual patient to 

assess a single targeted skill (e.g., clinical reasoning, documentation, or physical 

assessment techniques) (0.225). The second lowest positive factor loading was created 

new student worksheets or guides for a virtual patient assignment to achieve particular 

outcomes (0.451).  

Leveling 

The items within the Leveling factor related to the use of the virtual patient to 

demonstrate progressively complex content, connect concepts, and assess proficiency. 

The factor of Leveling contained four items from the three conceptual domains of 

strategy, (Assigned the virtual patient as a summative assessment instrument to 

evaluate your students' proficiency at the conclusion of your course), relationship (Used 

the virtual patient to apply concepts from other classes to connect content from one 
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course to another; Used the virtual patient to demonstrate increasingly complex 

concepts), and management (Used the virtual patient as a way to communicate 

teachable moments to your students). The Cronbach’s alpha for this factor was  = 

0.669. The item assigned the virtual patient as a summative assessment instrument to 

evaluate your students' proficiency at the conclusion of your course crossloaded with 

the factor of Intensive Integration, as it loaded at (0.250) for Leveling and at (0.245) for 

Intensive Integration. The highest factor loading was used the virtual patient to apply 

concepts from other classes to connect content from one course to another (0.781), and 

the second lowest factor loading after from the crossloading item was used the virtual 

patient as a way to communicate teachable moments to your students (0.400). 

Preparation 

The items within the Preparation factor related to the use of the virtual patient as 

a pass/fail activity to teach content or practice concepts prior to lecture, classroom 

activities, or lab hours. The factor of Preparation contained four items from the three 

conceptual domains of strategy (Assigned the virtual patient as an activity to teach 

content prior to your lecture, lab, or video instruction), relationship (Assigned the virtual 

patient as practice to prepare for labs or off-site clinical placements; Assigned the virtual 

patient as preparation for class activities (e.g., referring to students' documentation in a 

group discussion on documentation practices)), and management (Graded a virtual 

patient assignment as pass/fail, without assigning a letter or numerical grade). The 

Cronbach’s alpha for this factor was  = 0.558. When the item with a loading lower than 

0.30 was excluded from the reliability analysis, Cronbach’s alpha for this factor was  = 

0.634, however, because the item added greater depth to the meaning of the 



 

79 

Preparation factor, this was not deemed a sufficient enough justification for removal of 

the item from the factor. The highest factor loading was assigned the virtual patient as 

an activity to teach content prior to your lecture, lab, or video instruction (0.688), and the 

lowest factor loading was graded a virtual patient assignment as pass/fail, without 

assigning a letter or numerical grade (0.291). 

Benchmarking 

The items within the Benchmarking factor related to the use of the virtual patient 

as a formative assessment during the course, and to reinforce content after delivery 

through lecture or lab. The factor of Benchmarking contained two items from the 

conceptual domain of strategy (Assigned the virtual patient as a low stakes, formative 

assessment to monitor or benchmark your students' current skills and abilities at the 

beginning or during your course; Assigned the virtual patient after your lecture, lab, or 

video instruction to reinforce concepts taught). The Cronbach’s alpha for this factor was 

 = 0.521. The highest factor loading was assigned the virtual patient after your lecture, 

lab, or video instruction to reinforce concepts taught (0.768), and the lowest factor 

loading was assigned the virtual patient as a low stakes, formative assessment to 

monitor or benchmark your students' current skills and abilities at the beginning or 

during your course (0.453). 

Factor MANOVA 

Multivariate Analysis of Variance (MANOVA) was conducted to test between-

subject effects of the independent variables (number of years teaching, faculty status, 

institution type, face-to-face course delivery, web-enhanced course delivery, 

blended/hybrid course delivery, fully online course delivery, traditional semester length, 

accelerated semester length, who pays for the virtual patient, and the first program for 
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which the virtual patient was adopted), using the nine adoption factors, and the five 

integration factors as the two sets of dependent variables. The additional independent 

variable of number of semesters the virtual patient had been used was used in the 

MANOVA analyses for the integration factors, as length of use would not be a relevant 

variable at the time of adoption, but possibly relevant for integration. Results from these 

analyses are found in Tables 4-6 (adoption factors) and 4-7 (integration factors). 

Adoption MANOVA 

Three independent variables were found to be significant at the 0.05 level for the 

adoption factors: accelerated semester length (Wilks’ Λ (0.880), F = 2.165, p = 0.028), 

who pays for the virtual patient (Wilks’ Λ (0.607), F = 1.637, p = 0.006), and the first 

program for which the virtual patient was adopted (Wilks’ Λ (0.459), F = 1.393, p = 

0.015) (Table 4-6). Accelerated semester length had a significant effect on the adoption 

factors Worldbuilding (p = 0.005), Pedagogy (p = 0.003), Differentiation (p = 0.016), 

Clarity (p = 0.014), and Evaluation (p = 0.011). The independent variable of who pays 

for the virtual patient had a significant effect on the adoption factors Worldbuilding (p = 

0.042), and Clarity (p = 0.011). The first program for which the virtual patient was 

adopted had a significant effect on the adoption factor Visibility (p = 0.032). 

Integration MANOVA 

Eight independent variables were found to be significant at the 0.05 level for the 

integration factors: institution type (Wilks’ Λ (0.484), F = 1.819, p < 0.001), face-to-face 

course delivery (Wilks’ Λ (0.911), F = 3.152, p = 0.010), fully online course delivery 

(Wilks’ Λ (0.892), F = 3.919, p = 0.002), traditional semester length (Wilks’ Λ (0.886), F 

= 4.171, p = 0.001), accelerated semester length (Wilks’ Λ (0.926), F = 2.605, p = 

0.027), number of semesters the virtual patient had been used (Wilks’ Λ (0.768), F = 
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2.185, p = 0.002), who pays for the virtual patient (Wilks’ Λ (0.740), F = 1.985, p = 

0.003), and the first program for which the virtual patient was adopted (Wilks’ Λ (0.536), 

F = 2.304, p < 0.001) (Table 4-7). Institution type had a significant effect on the 

integration factors Hour Replacement (p = 0.050), Intensive Integration (p = 0.003), and 

Benchmarking (p = 0.003). Face-to-face course delivery had a significant effect on the 

integration factor Hour Replacement (p = 0.027). Fully online course delivery had a 

significant effect on the integration factors Intensive Integration (p = 0.007), and 

Preparation (p = 0.003). Traditional semester length had a significant effect on the 

integration factor Hour Replacement (p = 0.002). Accelerated semester length had a 

significant effect on the integration factor Intensive Integration (p = 0.014). The number 

of semesters the virtual patient had been used had a significant effect on the integration 

factors Intensive Integration (p = 0.022), and Preparation (p = 0.009). Who pays for the 

virtual patient had a significant effect on the integration factor Intensive Integration (p = 

0.001). The first program for which the virtual patient was adopted had a significant 

effect on the integration factor Intensive Integration (p < 0.001). 

Factor ANOVA 

A follow-up univariate Analysis of Variance (ANOVA) for each dependent 

variable was conducted for the independent variables that were found through the 

MANOVA results to be significant at the 0.05 level. A Tukey post hoc test was also 

conducted for any ANOVA of an independent variable with more than two groups in 

order to explore pairwise differences between group means. 

Adoption ANOVA 

The MANOVA analysis of adoption factors identified three independent variables 

that were significant at the 0.05 level: accelerated semester length, who pays for the 
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virtual patient, and the first program for which the virtual patient was adopted. Follow-up 

ANOVA was conducted on these independent variables and the significant adoption 

factors (Table 4-8).  

The ANOVA for faculty who taught in an accelerated semester indicated the 

same significant effects on the adoption factors identified through the MANOVA: 

Worldbuilding (F = 8.174, p = 0.005), Pedagogy (F = 8.962, p = 0.003), Differentiation (F 

= 5.916, p = 0.016), Clarity (F = 6.237, p = 0.014), and Evaluation (F = 6.575, p = 

0.011).  

The independent variable of who pays for the virtual patient had a significant 

effect in the MANOVA and follow-up ANOVA on the adoption factors Worldbuilding (F = 

2.368, p = 0.042), and Clarity (F = 3.101, p = 0.011). However, the Tukey post hoc test 

revealed only two pairwise differences that approached significance within the 

Worldbuilding factor, between the mean scores of the virtual patient did not cost any 

money (Mean = -1.207, SD = 0.9208, N = 4) and the nursing program paid with grant 

funding (Mean = 0.3499, SD = 0.8028, N = 7) at p = 0.089, and between the virtual 

patient did not cost any money and the nursing program paid with its own funds (Mean 

= 0.1676, SD = 1.0521, N = 24) at p = 0.076. The Tukey post hoc test for the adoption 

factor of Clarity indicated a significant pairwise difference between the virtual patient did 

not cost any money (Mean = -1.207, SD = 0.9208, N = 4) and the students paid by 

direct purchase (Mean = 0.1337, SD = 0.8459, N = 90) at p = 0.032. 

The first program for which the virtual patient was adopted had a significant effect 

on the adoption factor of Visibility (p = 0.032 (F = 2.108, p = 0.032). However, the initial 

Tukey post hoc test could not be run because one group (LPN-to-ADN) had fewer than 
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two cases. After the one case of LPN-to-ADN was removed, the ANOVA was rerun and 

remained significant (F = 2.241, p = 0.028), although no pairwise differences were found 

by the Tukey post hoc, indicating that there were no significant differences between the 

mean scores of the programs for the adoption factor of Visibility.  

Integration ANOVA 

The MANOVA analysis of integration factors identified eight independent 

variables that were significant at the 0.05 level: institution type, face-to-face course 

delivery, fully online course delivery, traditional semester length, accelerated semester 

length, number of semesters the virtual patient had been used, who pays for the virtual 

patient, and first program for which the virtual patient had been used. Follow-up ANOVA 

was conducted on these independent variables and the significant integration factors 

(Table 4-9).  

The set of ANOVA on institution type at which faculty taught indicated the same 

significant effects discovered with the MANOVA on the integration factors of Hour 

Replacement (F = 1.784, p = 0.050), Intensive Integration (F = 2.560, p = 0.003), and 

Benchmarking (F = 2.540, p = 0.003). However, the initial Tukey post hoc tests could 

not be run because two groups (private nonprofit associates college, and missing 

response) each had fewer than two cases. After the private nonprofit associates college 

case and the missing case was removed, the ANOVA for the factor of Hour 

Replacement was no longer significant (F = 1.618, p = 0.098). There were also no 

significant pairwise comparisons in the Tukey post hoc test results. In addition, Levene’s 

test indicated that the assumption of homogeneity of variance was violated (F = 2.783, p 

= 0.003). For the factor of Intensive Integration, after the private, private nonprofit 

associates college and missing cases were removed, the ANOVA remained significant 
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(F = 2.757, p = 0.003). However, the Levene’s test indicated that the assumption of 

homogeneity of variance was violated (F = 2.662, p = 0.004). Although the F-test is 

robust to heterogeneous variances when sample sizes are equal (Glass, Peckham, & 

Sanders, 1972), the samples sizes for institution type were unequal. To account for this 

heterogeneity of variance among unequal sample sizes, the Welch test was conducted 

(Proper, 1971), which confirmed the significance (p < 0.001) of the ANOVA. The Tukey 

post hoc for the factor of Intensive Integration found significant pairwise differences 

between for-profit doctorate-granting university (Mean = 0.775, SD = 0.4003, N = 9) and 

public associates college (Mean = -0.524, SD = 0.8243, N = 14) at p = 0.021, and 

between for-profit doctorate-grating university and technical institution (Mean = -1.328, 

SD = 0.2992, N = 4) at p = 0.003. The mean scores of technical institution and for-profit 

master’s college or university (Mean = 0.631, SD = 0.4698, N = 5), and of technical 

institution and public doctorate-granting university (Mean = 0.154, SD = 0.8486, N = 48) 

were also significantly different at p = 0.032 and p = 0.42, respectively. The mean 

scores also approached significance for technical institution and private non-profit 

doctorate-granting university (Mean = 0.133, SD = 0.7641, N = 36) approached 

significant at p = 0.055. For the factor of Benchmarking, after the private, non-profit 

associates college and missing cases were removed, the ANOVA remained significant 

(F = 2.947, p = 0.001). Levene’s test did not indicate that the assumption of 

homogeneity of variance was violated (F = 0.821, p = 0.619). Significant pairwise 

differences existed between for-profit baccalaureate college (Mean = -1.285, SD = 

0.6953, N = 6) and private nonprofit master’s college or university (Mean = 0.645, SD = 

0.8197, N = 8) at p < 0.001, private nonprofit doctorate-granting university (Mean = 
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0.138, SD = 0.7504, N = 36) at p = 0.003, public associates college (Mean = 0.244, SD 

= 0.6565, N = 14) at p = 0.004, public master’s college or university (Mean = 0.198, SD 

= 0.8252, N = 12) at p = 0.009, and public doctorate-granting university (Mean = -

0.030.,SD = 0.7426, N = 48) at p = 0.012. The difference between mean scores also 

approached significance for for-profit baccalaureate college and for-profit associates 

college (Mean = 0.247, SD = 0.6791, N = 5) at p = 0.055. 

For course delivery methods, face-to-face course delivery had a significant effect 

on the integration factor of Hour Replacement (F = 5.005, p = 0.027). Fully online 

course delivery had a significant effect on the integration factors of Intensive Integration 

(F = 7.596, p = 0.007), and Preparation (F = 8.986, p = 0.003).  

For semester length, traditional semester length had a significant effect on the 

integration factor of Hour Replacement (F = 9.931, p = 0.002). Accelerated semester 

length had a significant effect on the integration factor of Intensive Integration (F = 

6.224, p = 0.014).  

The number of semesters the virtual patient had been used had a significant 

effect on the integration factors of Intensive Integration (F = 2.952, p = 0.022) and 

Preparation (F = 3.517, p = 0.009). The Tukey post hoc test for number of semesters 

the virtual patient had been used (one semester; two semesters; three semesters; four 

semesters; more than four semesters), revealed significant pairwise differences 

between one semester of use (Mean = -0.158, SD = 0.8461, N = 33) and more than four 

semesters of use (Mean = 0.496, SD = 0.8084, N = 29) at p = 0.030, and between three 

semesters of use (Mean = -0.118, SD = 0.8198, N = 45) and more than four semesters 

of use (p = 0.29). The Tukey post hoc test for the integration factor of Preparation 
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indicated significant pairwise difference was between two semesters of use (Mean = 

0.292, SD = 0.7779, N = 43) and more than four semesters of use (Mean = -0.275, SD 

= 0.9040, N = 29) at p = 0.040. The differences between the mean scores of two 

semesters of use and three semesters of use (Mean = -0.188, SD = 0.8222, N = 45) 

approached significance at p = 0.057. 

Who pays for the virtual patient had a significant effect on the integration factor of 

Intensive Integration (F = 4.216, p = 0.001). Within the five funding possibilities (the 

nursing program, using grant funding; the nursing program, using its own funds; the 

students, by direct purchase; the students, through a lab fee; the virtual patient does not 

cost any money), the significant pairwise difference found by the Tukey post hoc was 

between the mean scores of the virtual patient did not cost any money (Mean = -1.283, 

SD = 0.6304, N = 4) and the students paid by direct purchase (Mean = 0.175, SD = 

0.8354, N = 101) at p = 0.012. Though the difference between the mean scores of the 

virtual patient did not cost any money and the students paid through a lab fee (Mean = 

0.002, SD = 0.8174, N = 29) approached significance (p = 0.058). 

The first program for which the virtual patient was adopted had a significant effect 

on the integration factor of Intensive Integration (F = 5.960, p < 0.001). However, 

Levene’s test indicated that the assumption of homogeneity of variance was violated (F 

= 3.308, p = 0.001). Because the samples sizes for the program for which the virtual 

patient was adopted were unequal, the Welch test was conducted, which confirmed the 

significance of the ANOVA (p = 0.002). Significant pairwise differences between mean 

scores were identified by the Tukey post hoc test between LPN/LVN (Mean = -1.114, 

SD = 0.4634, N = 7) and RN-to-BSN (Mean = 0.440, SD = 0.7068, N = 32) at p < 0.001, 
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between LPN/LVN and MSN (Mean = 0.287, SD = 0.6164, N = 50) at p = 0.001, and 

between LPN/LVN and DNP (Mean = 0.423, SD = 0.9672, N = 5) at p = 0.037. 

Significant differences were found between ADN (Mean = -0.538, SD = 0.8427, N = 18) 

and RN-to-BSN (Mean = 0.440, SD = 0.7068, N = 32) at p = 0.002, and between ADN 

and MSN (Mean = 0.287, SD = 0.6164, N = 50) at p = 0.008. There were also significant 

differences between BSN (Mean = -0.313, SD = 0.9842, N = 47) and RN-to-BSN (Mean 

= 0.440, SD = 0.7068, N = 32) at p = 0.002, and BSN and MSN (Mean = 0.287, SD = 

0.6164, N = 50) at p = 0.010. 

Factor Correlation 

To answer the research question exploring the relationship between important 

features of virtual patient simulations and curriculum integration methods, a correlation 

analysis was conducted on the adoption and integration factors (Appendix J). 

Adoption Correlation 

Correlations significant at the level of 0.05 within the adoption factors were 

consistent within the first six factors of Trustworthiness, Worldbuilding, Pedagogy, 

Differentiation, Encouragement, and Clarity, with small (<.20) to large (>.40) effect sizes 

(Cohen, 1988) ranging from r = 0.173 (Encouragement with Clarity) to r = 0.676 

(Pedagogy with Differentiation). However, the highest correlations were among the first 

four factors of Trustworthiness, Worldbuilding, Pedagogy, and Differentiation, all with 

strong relationships, the lowest being r = 0.445 (Trustworthiness with Worldbuilding). 

One of the three remaining adoption factors, Visibility, also correlated with the first five 

factors (Trustworthiness, Worldbuilding, Pedagogy, Differentiation, and 

Encouragement), but did not have a significant correlation with the sixth factor of Clarity. 

The relationships between Visibility and the first five factors were weak to moderate, 
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ranging from r = 0.168 (Encouragement) to r = 0.360 (Worldbuilding). The factors of 

Evaluation and Administrative Pressure had fewer significant relationships with the 

other adoption factors. Evaluation had a significant moderate relationship with the factor 

of Pedagogy (r = 0.213), as well as a weak relationship with the factor of Clarity (r = 

0.176). The factor of Administrative Pressure also correlated significantly with only two 

other adoption factors. The only significant negative correlation in the analysis was 

between the factors of Administrative Pressure and Trustworthiness (r = -0.306). The 

other correlation with Administrative Pressure was with the factor of Encouragement (r = 

0.219). Both relationships with the factor of Administrative Pressure were moderate in 

strength.  

Integration Correlation 

There were several correlations significant at the level of 0.05 within the 

integration factors, the most consistent of which was for the factor of Benchmarking, 

which had a weak to moderate relationship with all of the other four factors of Hour 

Replacement, Intensive Integration, Leveling, and Preparation, ranging from r = 0.195 

(Intensive Integration) to r = 0.379 (Leveling). The highest correlation within the 

integration factors was the strong relationship between Intensive Integration and 

Leveling (r = 0.442). The other relationships within the integration factors were with the 

factor of Preparation, which had a moderate relationship with the factor of Hour 

Replacement (r = 0.253), and a weak relationship with the factor of Leveling (r = 0.192). 

Adoption and Integration Correlation 

One of the purposes of this study was to explore any relationships between the 

adoption and integration factors. There were correlations significant at the 0.05 level 

between eight of the nine adoption factors and four of the five integration factors. The 
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adoption factor of Trustworthiness did not correlated with any of the integration factors, 

and the integration factor of Benchmarking did not correlated with any of the adoption 

factors. No single adoption factor significantly correlated with more than two integration 

factors. The relationships between the adoption and integration factors were weak to 

moderate in strength.  

 The adoption factor of Worldbuilding had moderate relationships with the 

integration factors of Intensive Integration (r = 0.270) and Leveling (r = 0.261). The 

adoption factor of Pedagogy had a moderate relationship with the integration factor of 

Leveling (r = 0.323). The adoption factor of Differentiation had a moderate relationship 

with the integration factor of Leveling (r = 0.344), and a weak relationship with the 

integration factor of Intensive Integration (r = 0.194). The adoption factor of 

Encouragement had a moderate relationship with the integration factor of Hour 

Replacement (r = 0.242), and a weak relationship with the integration factor of Leveling 

(r = 0.189). The adoption factor of Clarity had a moderate relationship with the 

integration factor of Intensive Integration (r = 0.317), and a weak relationship with the 

integration factor of Leveling (r = 0.183). The adoption factor of Evaluation had a 

moderate relationship with the integration factor of Intensive Integration (r = 0.207), and 

a weak relationship with the integration factor of Leveling (r = 0.163). The adoption 

factor of Administrative Pressure had a moderate relationship with the integration factor 

of Preparation (r = 0.222). The adoption factor of Visibility had a moderate relationship 

with the integration factor of Leveling (r = 0.213), and a weak relationship with the 

integration factor of Preparation (r = 0.197). The integration factor of Leveling had the 

highest number of correlations with adoption factors; the only the adoption factors 
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Leveling did not correlate to were those of Trustworthiness (which did not correlated 

with any integration factors) and Administrative Pressure. 

Summary of Statistical Analyses 

This study used a valid and reliable instrument to measure the adoption and 

integration of virtual patients in nursing education. The internal consistency measured 

with Cronbach’s alpha for the adoption subscale was  = 0.947, and for the integration 

subscale was  = 0.725. The Cronbach’s alpha for the complete VPAIN instrument was 

 = 0.930. 

The 178 VPAIN survey responses suitable for analysis were used to conduct 

EFA. The adoption factors identified (Trustworthiness, Worldbuilding, Pedagogy, 

Differentiation, Encouragement, Clarity, Evaluation, Administrative Pressure, and 

Visibility) explained 55.6% of the variance in the data. The reliability for the adoption 

factors ranged from  = 0.750 to  = 0.873. The integration factors identified (Hour 

Replacement, Intensive Integration, Leveling, Preparation, and Benchmarking) 

explained 53.3% of the variance. The reliability for the integration factors ranged from  

= 0.471 to  = 0.689. 

The factors extracted through the EFA were used to conduct MANOVA and 

follow-up ANOVA with Tukey post hoc tests, and correlation analysis. For the adoption 

factors, three significant independent variables were identified (accelerated semester 

length, who pays for the virtual patient, and the first program for which the virtual patient 

was adopted). Follow-up ANOVA with Tukey post hoc identified pairwise differences 

among the three independent variables and six of the nine adoption factors 

(Worldbuilding, Pedagogy, Differentiation, Clarity, Evaluation and Visibility). For the 
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integration factors, eight independent variables were identified (institution type, face-to-

face course delivery, fully online course delivery, traditional semester length, 

accelerated semester length, number of semesters the virtual patient had been used, 

who pays for the virtual patient, and first program for which the virtual patient had been 

used). Follow-up ANOVA with Tukey post hoc identified pairwise differences among the 

eight independent variables and four of the five integration factors (Hour replacement, 

Intensive Integration, Preparation, and Benchmarking). Significant correlations existed 

between eight of the nine adoption factors and four of the five integration factors. The 

relationships between the adoption and integration factors were weak to moderate in 

strength. Chapter 5 provides a discussion of these results, limitations and delimitations, 

and recommendations.  
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Table 4-1.  Faculty demographics 

Institution type  N %  Faculty status N % 
 Years 
teaching 

N % 

Technical 
institution 

5 2.8 Adjunct 15 8.4 1 year 4 2.2 

Public associates 14 7.9 Instructor 33 18.5 2-4 years 42 23.6 

Private 
associates 

1 0.6 
Assistant 
Professor 

59 33.1 5-7 years 32 18 

For-profit 
associates 

5 2.8 
Associate 
Professor 

23 12.9 8-10 years 30 16.9 

Public 
baccalaureate 

13 7.3 Professor 12 6.7 11-15 years 25 14 

Private 
baccalaureate 

7 3.9 Clinical Instructor 8 4.5 16-20 years 18 10.1 

For-profit 
baccalaureate 

6 3.4 
Clinical Assistant 
Professor 

20 11.2 21-25 years 10 5.6 

Public master’s 16 9 
Clinical Associate 
Professor 

3 1.7 26-30 years 7 3.9 

Private master’s 8 4.5 Clinical Professor 1 0.6 
More than 30 
years 

7 3.9 

For-profit 
master’s 

6 3.4 Missing 4 2.2 Missing 3 1.7 

Public doctorate 50 28.1         

Private doctorate 36 20.2         

For-profit 
doctorate 

10 5.6         

Missing 1 0.6         
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Table 4-2.  Program for which a virtual patient was first adopted 

Program type  N % 

Licensed Practical/Vocational Nursing 8 4.5 

Associate Degree in Nursing 18 10.1 

LPN-to-ADN 2 1.1 

Bachelor of Science in Nursing 48 27 

Second Degree BSN 2 1.1 

RN-to-BSN 37 20.8 

Master of Science of Nursing  53 29.8 

Post Master Certificate 0 0 

Doctor of Nursing Education 0 0 

Doctor of Nursing Practice 5 2.8 

Doctor of Philosophy 0 0 

Other 3 1.7 

Missing 2 1.1 

 

Table 4-3.  Virtual patient length of use and funding agent  

Semesters of use Purchaser 

  N %   N % 

1 semester 33 18.5 
The nursing program, 
using grant funding 

9 5.1 

2 semesters 47 26.4 
The nursing program, 
using its own funds 

26 14.6 

3 semesters 48 27 
The students, by direct 
purchase 

104 58.4 

4 semesters 19 10.7 
The students, through a 
lab fee 

31 17.4 

More than 4 semesters 31 17.4 
The virtual patient does 
not cost any money 

4 2.2 

   Missing 2 2.2 
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Table 4-4.  Adoption factor total variance explained and reliability 

Factor 

Eigenvalues   

Total 

% of 

variance 

Cumulative 

variance 

Number 

of items 

Cronbach’s 

alpha 

1. Trustworthiness 18.365 25.866 25.866 10 0.848 

2. Worldbuilding 4.959 6.984 32.850 14 0.873 

3. Pedagogy 3.289 4.632 37.482 10 0.873 

4. Differentiation 2.663 3.751 41.233 10 0.802 

5. Encouragement 2.347 3.305 44.538 7 0.828 

6. Clarity 2.102 2.961 47.500 7 0.796 

7. Evaluation 2.013 2.835 50.334 7 0.765 

8. Administrative pressure 1.961 2.763 53.097 3 0.825 

9. Visibility 1.805 2.542 55.638 3 0.750 

10.  1.656 2.332 57.970   

 

Table 4-5.  Integration factor total variance explained and reliability 

Factor 

Eigenvalues   

Total 
% of 

variance 

Cumulative 

variance 

Number 

of items 

Cronbach’s 

alpha 

1. Hour replacement 3.624 17.259 17.259 4 0.689 

2. Intensive integration 2.458 11.703 28.962 7 0.471 

3. Leveling 2.152 10.247 39.209 4 0.669 

4. Preparation 1.545 7.357 46.566 4 0.558 

5. Benchmarking 1.420 6.763 53.329 2 0.521 

6.  1.151 5.481 58.81   

 

Table 4-6.  Multivariate analysis of variance for adoption factors 

Independent variable F Sig. 

Number of years teaching 1.04 0.388 

Faculty status 1.008 0.462 

Institution type 0.901 0.761 

Face-to-face course delivery 0.748 0.664 

Web-enhanced course delivery 1.315 0.234 

Blended/Hybrid course delivery 0.229 0.990 

Fully online course delivery 1.577 0.128 

Traditional semester length 1.319 0.232 

Accelerated semester length 2.165 0.028* 

Who pays for the virtual patient 1.637 0.006* 

First program for which virtual patient was adopted 1.393 0.015* 

*Significant at the 0.05 level 
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Table 4-7.  Multivariate analysis of variance for integration factors 

Independent variable F Sig. 

Number of years teaching 0.637 0.970 

Faculty status 1.226 0.152 

Institution type 1.819 0.000* 

Face-to-face course delivery 3.152 0.010* 

Web-enhanced course delivery 1.461 0.206 

Blended/Hybrid course delivery 0.622 0.683 

Fully online course delivery 3.919 0.002* 

Traditional semester length 4.171 0.001* 

Accelerated semester length 2.605 0.027* 

Number of semesters the virtual patient had been used 2.185 0.002* 

Who pays for the virtual patient 1.985 0.003* 

First program for which virtual patient was adopted 2.304 0.000* 

*Significant at the 0.05 level 

Table 4-8.  Follow-up univariate analysis of variance for adoption factors  

Independent variable 
Dependent 
variable  

F Sig. 

Accelerated semester length Worldbuilding 8.174 0.005* 

Accelerated semester length Pedagogy 8.962 0.003* 

Accelerated semester length Differentiation 5.916 0.016* 

Accelerated semester length Clarity 6.237 0.014* 

Accelerated semester length Evaluation 6.575 0.011* 

Who pays for the virtual patient Worldbuilding 2.368 0.042* 

Who pays for the virtual patient Clarity 3.101 0.011* 

First program for which virtual patient was adopted Visibility 2.108 0.032* 

*Significant at the 0.05 level 
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Table 4-9.  Follow-up univariate analysis of variance for integration factors 

Independent variable Dependent variable F Sig. 

Institution type Hour Replacement 1.784 0.050* 

Institution type Intensive Integration 2.560 0.003* 

Institution type Benchmarking 2.540 0.003* 

Face-to-face course delivery Hour replacement 5.005 0.027* 

Fully online course delivery Intensive integration 7.596 0.007* 

Fully online course delivery Preparation 8.986 0.003* 

Traditional semester length Hour replacement 9.931 0.002* 

Accelerated semester length Intensive integration 6.224 0.014* 

Number of semesters the virtual patient had 
been used 

Intensive integration 2.952 0.022* 

Number of semesters the virtual patient had 
been used 

Preparation 3.517 0.009* 

Who pays for the virtual patient Intensive integration 4.216 0.001* 

First program for which virtual patient was 
adopted 

Intensive integration 5.960 0.000* 

*Significant at the 0.05 level 
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Figure 4-1.  Adoption factor scree plot 
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Figure 4-2.  Integration factor scree plot 
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CHAPTER 5 
DISCUSSION 

Existing research on virtual patient simulations in nursing education has focused 

on the efficacy of the modality or barriers to implementation rather than exploring the 

ways in which virtual patient simulation are integrated into the curriculum (Cook & 

Triola, 2009; Tworek et al., 2013). Reasons for the adoption of a particular virtual patient 

program are rarely mentioned, and they are not associated with subsequent integration 

strategies employed. To address this gap in the literature, this study sought to answer 

the following research questions:  

RQ1.  Is the Virtual Patient Adoption and Integration in Nursing instrument a valid 
measure of the adoption and integration of virtual patients in nursing education? 

RQ2.  What features do nursing faculty consider to be important when choosing virtual 
patient simulation technology for their curriculum? 

RQ3.  How are nursing faculty integrating their adopted virtual patient simulation into 
their curriculum? 

RQ4.  Is there a relationship between the important features of virtual patient 
simulations and curriculum integration methods used? 

In order to identify the latent variables related to the adoption and integration of virtual 

patient simulations in nursing education, the validated Virtual Patient Adoption and 

Integration in Nursing (VPAIN) survey instrument was distributed to nursing faculty who 

had in the past or were currently using computer-based, interactive, asynchronous 

virtual patients in their curriculum. The data collected with the VPAIN survey comprised 

of 178 complete cases.  

The first research question of this study was answered through the pilot test and 

analysis of the VPAIN survey, which indicated that the instrument was a valid and 

reliable measure of virtual patient adoption and integration. To answer the second and 
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third research questions, EFA was conducted on the adoption and integration 

subscales. Nine adoption factors were identified, accounting for 55.6% of the variance 

in the data. Five integration factors were identified, accounting for 53.3% of the 

variance. MANOVA and follow-up ANOVA with Tukey post hoc were conducted on the 

identified factors and the independent variables of the number of years teaching, faculty 

status, institution type, course delivery method, semester length, virtual patient funding, 

number of semesters of use, and the nursing program for which the program was 

adopted. To answer the fourth research question, a correlation analysis was conducted 

on the adoption and integration factors. 

Discussion of Findings 

The results presented in Chapter 4 of this study address a wide range of 

analyses, from population descriptions to factor correlation. The discussion presented 

here will interpret the findings as they pertain to the research questions of this study, as 

well as the theoretical and conceptual frameworks employed in their pursuit. 

Adoption of Virtual Patients 

The second research question of this study was, “What features do nursing 

faculty consider to be important when choosing virtual patient simulation technology for 

their curriculum?” This question sought to identify the influential characteristics of virtual 

patient programs that affected the decision of nursing faculty to adopt the technology. 

Diffusion of Innovations (Rogers, 2003) served as the theoretical framework for the 

construct of adoption. Features and characteristics of virtual patient adoption were 

conceptualized within the five theoretical constructs of this theory: compatibility, 

complexity, observability, relative advantage, and trialability. Through the coding of 

subject matter expert interviews, this was found to be an appropriate application of the 
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Diffusion of Innovations theory. Within the construct of compatibility, seven subdomains 

were identified within the conceptual domain of congruity. The construct of complexity 

held five subdomains within the two conceptual domains of accessibility (three 

subdomains) and dependability (two subdomains). Within the construct of observability, 

eight subdomains were identified, evenly divided between the two conceptual domains 

of confirmation and external influence. The theoretical construct of relative advantage 

was the largest of the five Diffusion of Innovations constructs, with 11 subdomains 

organized into three conceptual domains: realism, technological advantage, and 

perception. The Diffusion of Innovations construct of trialability contained two 

subdomains within the same conceptual domain of trialability. These subdomains were 

used in the development of the VPAIN survey instrument. 

Adoption factors 

The data collected with the VPAIN instrument were used to conduct EFA, which 

identified nine adoption factors (Trustworthiness, Worldbuilding, Pedagogy, 

Differentiation, Encouragement, Clarity, Evaluation, Administrative Pressure, and 

Visibility) explaining 55.6% of the variance in the data.  

The 10 items within the Trustworthiness factor related to issues of confidence, 

usability, and an expectation that the program was accurate and appropriate for faculty 

and their students. The items within this factor addressed the confidence in the 

developer of a virtual patient program experienced by the faculty who chose to adopt it 

and the students who used it. Virtual patient simulations provide a safe environment to 

acquire knowledge or practice skills, but the same knowledge and skills will, eventually, 

directly affect patient safety and outcomes when applied with future patients. The 
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Trustworthiness factor represented the dependability of the computer-based technology 

to provide suitable simulation experiences.  

The factor of Worldbuilding was the largest and most complex, containing 14 

items that related to fidelity, flexibility, control over the virtual patient, and the structure 

of the learning environment, describing an overall desire to exert control over a realistic 

and well-ordered virtual world. Worldbuilding was noteworthy because all seven of the 

VPAIN items within the conceptual domain of realism were contained within this single 

factor. But perhaps worthy of even more note was that the other items included in the 

factor related to adaptability, customization, and accessibility. Items describing the 

clarity of the learning environment’s framework and instructions were also included in 

this factor. The clustering of items related to realism, customization, and structure within 

one factor was explicable, given that simulation is, at its core, an engineered 

environment and scenario designed to accurately represent explicit situations or cases 

relevant to a faculty’s learning objectives. Worldbuilding represented the creation, 

support, and control of a realistic and immersive digital world.  

The 10 items within the Pedagogy factor related to the learning outcomes, 

curricular fit, and perceived learning opportunities of the virtual patient program. This 

factor described the learning opportunity provided to students. Pedagogy addressed the 

capability of students to demonstrate their knowledge and abilities within an activity that 

provided clear and effective learning objectives, as well as metrics for the assessment 

of those outcomes. This factor also addressed the curricular and programmatic fit of the 

virtual patient program and its content, and the evidence provided on the program’s 
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effectiveness. Pedagogy represented the relevance of the virtual patient’s intended 

learning objectives and the confirmation of students’ success in meeting them. 

The 10 items within the Differentiation factor related to the characteristics of 

virtual patient technology that distinguish it from other simulation technologies, and the 

perceived value of the virtual patient by faculty and students. This factor addressed the 

consistency and objectivity of an asynchronous, learner-controlled simulation 

experience, supplemental features included in the program, the ability to replace other 

more time-intensive simulations with virtual patient assignments, and the perceived 

value of the program by faculty and their students. The factor of Differentiation 

represented the observed significance of the technological advantages virtual patient 

simulations presented in contrast to other simulation technologies.  

The factor of Encouragement contained seven items related to issues of 

students’ acceptance, curriculum committees’ input, and the support of other faculty 

within the department and through virtual patient program user groups. Five of the items 

in this factor were from the conceptual domain of external influence. These items 

described the reality for many faculty, who do not make their adoption decisions in a 

vacuum, and where students are often vocal in their support or disapproval of 

educational technologies. This factor addressed one barrier to new simulation adoption 

cited in the literature, which is a perceived lack of support by faculty (Akhtar-Danesh et 

al., 2009; Howard et al., 2011; Jansen et al., 2010). This factor addressed the support of 

peers and approval of students. Encouragement represented external support and 

reassurance.  
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The factor of Clarity contained seven items related to issues of insight, 

confidence, training and support materials, and the ability to review or try the program 

prior to adoption. This factor described the transparency of the virtual patient program 

and the availability of its support resources. The transparency described related to both 

the internal record of student performance provided by the program, and the availability 

to see a demonstration or complete a free trial. The impact of the ability to try a 

simulation technology prior to adoption was described by Miller and Bull (2013) in their 

qualitative study on nursing faculty’s adoption of high fidelity simulations, though it was 

described as a barrier because it was difficult for faculty to gain access to the simulation 

equipment. While it is much easier to gain access to a trial of a virtual patient simulation, 

the need for insight into the mechanics and outcomes of the simulation appears to exist 

for both technologies. The issue of transparency within this factor also related to the 

confidence faculty felt that the virtual patient developer would continue to improve the 

program, which may be due to the fact virtual patient technology is relatively new in 

nursing education, and may be viewed as being in its nascent stages of development. 

The factor of Clarity represented an observable virtual patient program.  

The seven items within the Evaluation factor related to the assessment, grading, 

feedback, and results of the virtual patient program. This factor contained items relating 

to the validity and reliability of easy-to-grade results, the delivery of immediate and 

meaningful feedback to students by the program, the provision of an environment where 

students could adapt their thinking, and the replacement of other assessment activities. 

Evaluation represented use of the virtual patient simulations as a reliable assessment 

instrument. 
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The factor of Administrative Pressure contained three items related to the 

influence of department faculty and institutional administration in the adoption the virtual 

patient. The administrative influence contained within this factor included both direct 

input on the decision to adopt the virtual patient, and general pressure to use innovative 

technologies. This factor also included the influence wielded by other faculty in the 

nursing program. The influence described by this factor differed from that described in 

the factor of Encouragement both in its source and its substance. While Encouragement 

related to peer support and student feedback, this factor related to administrative and 

institutional authority. The qualitative study of nursing faculty’s adoption of high fidelity 

simulations by Miller and Bull (2013) also found that a significant theme emerged 

related to administrative influence, which they named “Getting Political”. Although this 

theme described pressure by administrators to use the simulation technologies regularly 

after adoption in order to justify the high cost of purchasing the equipment, this 

demonstrates that for some faculty administrative and institutional authority affect both 

their adoption and their integration of simulation technologies. Administrative Pressure 

represented direct and significant external influence. 

The three items within the Visibility factor related to issues of awareness of the 

virtual patient program. This factor described less direct exposure than the trial and 

personal demonstration included in the factor of Clarity. The items in the factor of 

Visibility included a demonstration viewed at a professional conference, word of mouth, 

and an unawareness of the other virtual patients available for comparison. Visibility 

represented awareness of the virtual patient program.  
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Adoption findings  

The MANOVA analysis of adoption factors identified three significant 

independent variables: accelerated semester length, who pays for the virtual patient, 

and the first program for which the virtual patient was adopted. 

The ANOVA for faculty who taught in an accelerated semester indicated the 

significant effects on the adoption factors of Worldbuilding, Pedagogy, Differentiation, 

Clarity, and Evaluation. This indicates that faculty who taught in shortened semesters 

were influenced by a realistic and flexible world they could control, a pedagogically 

effective program, technology that offered unique advantages, the transparency and 

support the program provided, and easy-to-grade assessments that were valid and 

reliable. These influential factors fit within the context of accelerated nursing courses, as 

faculty must maintain control over their learning activities, and make intentional 

instructional design decisions in order to maximize the short time in which they deliver a 

large amount of content. This level of faculty engagement is expressed in the factors of 

Worldbuilding, Pedagogy, and Clarity. As a result of the time constraints on accelerated 

semesters, these faculty are more willing to take risks and leverage the advantages of 

new technologies expressed by Differentiation. In addition, because many accelerated 

semesters are taught in RN-BSN programs, it also follows that these faculty are 

influenced by an effective Evaluation tool, since their students have prior nursing 

knowledge and experience, and these students could be evaluated within an virtual 

environment to assess basic skills, as opposed to novice nursing students who may 

need more face-to-face skills check-offs. 

The independent variable of who pays for the virtual patient had a significant 

effect on the adoption factors of Worldbuilding, though there were no significant 



 

107 

pairwise differences, indicating that while the funder of the virtual patient program 

affected the importance of Worldbuilding, there were no differences between the 

funding agents. The adoption factor of Clarity was also significantly affected by who 

pays for the virtual patient. In addition, there was a significant pairwise difference 

between free virtual patients and virtual patients paid for by students through direct 

purchase, indicating that when a free virtual patient was adopted, the transparency and 

support the program offered was not influential when compared to when students were 

funding the program through direct purchase, when Clarity was important. Because the 

cost of textbooks and course materials is often a contentious and vocal issue for 

students, most faculty try to use prudence when adopting required books and materials 

for their courses. Faculty who require that students pay for the virtual patient through 

direct purchase may believe that their familiarity with the details of the program through 

a demonstration or free trial, the insight into student performance, and the support 

provided by the virtual patient provider can help to justify the financial burden that 

student’s experience, particularly because performance insight and customer support 

are visible features of a program that could directly affect a student’s perception of 

value. This perception may be less impactful for faculty who incorporate the purchase of 

the virtual patient through a lab fee because it is a less transparent and immediate 

financial impact for students, especially for those students who receive financial aid for 

their tuition and fees. 

The first program for which the virtual patient was adopted had a significant effect 

on the adoption factor of Visibility, although there were no pairwise differences, 

indicating that while awareness of the virtual patient was affected by the program for 
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which it was being adopted, there were no significant differences between the 

programs.  

Significant correlations within the adoption factors were consistent within the first 

six factors of Trustworthiness, Worldbuilding, Pedagogy, Differentiation, 

Encouragement, and Clarity, though the highest correlations were among the first four 

factors of Trustworthiness, Worldbuilding, Pedagogy, and Differentiation. One of the 

three remaining adoption factors, Visibility, also correlated with the first five factors of 

Trustworthiness, Worldbuilding, Pedagogy, Differentiation, and Encouragement, but did 

not have a significant correlation with the sixth factor of Clarity. These correlations 

suggest first that most adoption factors are interrelated, but also that dependability, 

fidelity, content, technological advantages and peer support are closely associated for 

faculty making the decision to adopt a virtual patient simulation.  

The adoption factors of Evaluation and Administrative Pressure had fewer 

significant relationships with the other adoption factors. Evaluation had a moderate 

relationship with the factor of Pedagogy, and a weak relationship with factor Clarity. The 

factors of Evaluation and Pedagogy naturally compliment each other, as the delivery of 

content and assessment go hand-in-hand. The factor of Clarity may have a weak effect 

on the factor Evaluation because faculty leverage the insight provided into students’ 

performance to verify or reinforce the assessment results provided by the virtual patient 

program; an easy-to-grade program may be more appealing if there is sufficient detail 

provided to assist in the remediation of a low-performing student’s performance. 

However, this relationship could also be due in part to the increased stakes of using an 

innovative technology as an assessment tool. Faculty who plan to use a virtual patient 
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simulation as a test affecting students’ course grades may believe that the customer 

support provided both to them and their students is necessary to mitigate any 

unforeseen technological errors or challenges experienced by students. The factor of 

Administrative Pressure correlated significantly with only two other adoption factors, 

including the only significant negative correlation in the analysis, between it and 

Trustworthiness. The other correlation with Administrative Pressure was with the factor 

of Encouragement. This reveals that Administrative Pressure is often accompanied by 

the support of peers and administrators, and for faculty who are directed by their 

program’s administrators or institutional initiatives either to innovate in general or to 

adopt virtual patient technologies specifically, the Trustworthiness of the program is not 

important. Although all participants who completed the VPAIN instrument indicated that 

they were part of the decision-making process to adopt the virtual patient program they 

used in their course, institutional and administrative pressure can be a significant 

motivator to make curricular decision. For faculty who are possibly reluctant to adopt a 

virtual patient simulation, and may not have faith its dependability, external pressure 

and support can supersede that concern. However, as discussed below, the factor of 

Administrative Pressure also had a relationship with the integration factor of 

Preparation, which suggests that Trustworthiness may be less of a concern for faculty 

who are directed to use the virtual patient by their institution or administrators because 

they integrate the simulations as low-stakes, ungraded activities.  

Integration of Virtual Patients  

The most cited educational benefits of virtual patient simulations in nursing 

education are the development of clinical reasoning skills, increased diagnostic 

knowledge, repeatable scenarios, asynchronous use, and improved confidence 
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(Forsberg et al., 2011; Kiegaldie & White, 2006; R. A. Lewis, 2009; Mancuso-Murphy, 

2007). However, existing research has not explored the variety of ways in which virtual 

patient simulations could integrated by nursing faculty to leverage these benefits. To 

address this deficit in the literature, the third research question of this study was, “How 

are nursing faculty integrating their adopted virtual patient simulation into their 

curriculum?” This question sought to identify discrete behaviors associated with the 

implementation of virtual patient technology in nursing programs.  

Integration framework 

No theoretical framework was identified for the integration construct of this study. 

Existing general educational technology integration theories were not found to be 

applicable within the specific context of virtual patient simulations in nursing education. 

However, during the coding of interview data for the design of the VPAIN instrument, a 

clear conceptual framework for the integration of virtual patient simulations emerged. 

Three categories of integration decisions were identified: strategy, relationship, and 

management. These served as the conceptual framework for the nine integration 

subdomains used in the construction of the VPAIN integration subscale.  

The construct of “strategy” contained the subdomains of teaching content, 

applying knowledge, and assessment. Strategy related to the objective or purpose 

identified by faculty for the use of the virtual patient simulation. These strategies 

included using the virtual patient program to deliver content and introduce concepts 

(teaching content), for practicing new concepts and skills learned (applying knowledge), 

and as a formative or summative assessment tool (assessment). 

The construct of “relationship” contained the subdomains of replacing other 

clinical experiences, preparation for other activities, and connection of concepts. 
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Relationship addressed the decision by faculty about how the virtual patient program fit 

within their existing curricular components and activities. Relationships included using 

the virtual patient to substitute for lab or clinical hours (replacing other clinical 

experiences), to serve as a common point of reference for class discussions or labs 

(preparation for other activities), and to demonstrate advanced concepts or content from 

other courses (connecting concepts). 

The construct of “management” contained the subdomains of frequency, adapted 

structure, and grading. Management related to the functional administration of the 

virtual patient program. Applications of management included the frequency with which 

the virtual patient was assigned (frequency), creating discussion points, worksheets, 

and rubrics to teach and assess objectives that were not delivered or assessed directly 

within the virtual patient program (adapted structure), and the evaluation of the virtual 

patient assignments with either feedback only, a pass/fail determination, or a letter or 

numerical score (grading). 

This conceptual framework served as an organizational structure for this study, 

however, it may also serve as a pragmatic device through which virtual patient 

integration can be viewed, discussed, or guided.  

Integration factors 

The EFA of the data collected with the VPAIN survey instrument identified five 

integration factors (Hour Replacement, Intensive Integration, Leveling, Preparation, and 

Benchmarking), which explained 53.3% of the total variance. 

The four items within the factor of Hour Replacement related to using ungraded 

time spent with the virtual patient as a substitute for lab, clinical, or practicum hours. 

This factor is particularly meaningful in light of the recently published national 
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longitudinal study for the National Council of State Boards of Nursing that found either 

no significant difference or a significant positive improvement between students in 

traditional clinical placements, and those students with either 25% or 50% of their 

clinical hours replaced with simulation (Hayden et al., 2014). As more research explores 

the effectiveness and practical application of simulation technologies in nursing 

education, state boards of nursing will continue to increase the amount of clinical hours 

eligible for replacement by simulation. This is of particular importance because the 

replacement of clinical hours with virtual patient simulations also has the potential to 

help to alleviate the difficulty some nursing programs experience in finding or funding 

clinical placements for their students. 

The factor of Intensive Integration contained five items related to a deep and 

more labor-intensive curricular integration of the virtual patient, with regular graded 

assignments and user-created worksheets and rubrics to assess targeted skills. This 

factor described an ability and desire by faculty to adapt the virtual patient to their 

unique goals, and an investment of the time required to engage in the grading of 

regularly assigned virtual patient simulations. This factor addresses the difference 

between writing paper cases or designing standardized patient scenarios, in which 

faculty can create the exact simulation they feel is relevant to their curriculum and to the 

patient population their students will encounter, and the adoption of a commercially 

developed simulation program, which can be used as a regularly graded assignment, 

but may need modifications or adaptations to achieve a faculty’s specific learning 

objectives. 
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The factor of Leveling contained four items related to the use of the virtual patient 

to demonstrate progressively complex content, connect concepts, and assess 

proficiency. This factor described the use of the virtual patient program as illustration for 

the purpose of connecting concepts from other courses or content areas, a tool to 

introduce increasingly difficult principles, or as a summative assessment to establish 

proficiency at the end of the semester. The concept of demonstration is particularly well-

suited to asynchronous virtual patient simulations, which can be assigned to students, 

and then used again either in the classroom or as a repeated assignment to exhibit or 

allow for the practice of more advanced techniques or skills. 

The four items within the Preparation factor related to the use of the virtual 

patient as a pass/fail activity to teach content or practice concepts prior to lecture, 

classroom activities, or lab hours. This factor described the assignment of the virtual 

patient before students attended lecture or lab activities as a way to introduce concepts, 

to provide a common point of reference for an in-class activity, or to ensure students’ 

readiness for expensive lab time. Preparation is arguably the most basic integration 

strategy among the identified factors, due to the limited affect the virtual patient 

simulations have on the pedagogy of the course and the simple pass/fail assessment of 

student performance. While this factor does leverage the objective nature of 

asynchronous virtual patients, students could gain greater benefits from the application 

of new skills and knowledge in a virtual patient simulation following a lecture or other 

content delivery. Students who fund the virtual patient program may also find less value 

in a virtual patient program when their effort is graded only as pass/fail if it is also given 
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minimal academic weight in the course grade, or if faculty do not provide substantive 

feedback with their pass/fail assessment.  

The factor of Benchmarking contained two items related to the use of the virtual 

patient as a formative assessment during the course, and to reinforce content after 

delivery through lecture or lab. This factor described the use of the virtual patient to 

evaluate comprehension throughout the course of the semester.  

Integration findings  

The MANOVA analysis of integration factors identified eight significant 

independent variables: institution type, face-to-face course delivery, fully online course 

delivery, traditional semester length, accelerated semester length, number of semesters 

the virtual patient had been used, who pays for the virtual patient, and first program for 

which the virtual patient had been used.  

Institution type was found to have a significant effect on the factor of Intensive 

Integration, with significant pairwise differences between for-profit doctorate-granting 

universities, and public associates colleges and technical institutions, both of which had 

negative means. This indicates that faculty who taught at for-profit doctorate-granting 

universities were more likely to engage in labor-intensive integration to achieve 

particular objectives, compared to faculty who taught at public associates colleges and 

technical institutions, who did not engage in Intensive Integration. Compared to faculty 

at technical institutions, the faculty who taught at for-profit master’s colleges or 

universities and public doctorate-granting universities were also often engaging in 

Intensive Integration. These differences likely result from the institutional circumstances 

of for-profit and public university faculty, who have both the resources and the need to 

dedicate their time to the adaptation of the virtual patient simulations to meet specific 
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learning objectives, and then to the grading of virtual patient assignments. This is in 

contrast with faculty who teach technical nursing students at associates colleges and 

technical institutions, who may use the virtual patient without mastering, modifying, and 

then regularly grading virtual patient simulations, either due to workload constraints or 

the more technical nature of their students’ educational needs. 

Institution type also had a significant effect on the factor of Benchmarking. 

Significant pairwise differences existed between for-profit baccalaureate colleges, which 

had a negative mean, and private nonprofit master’s colleges or universities, private 

nonprofit doctorate-granting universities, public associates colleges, public master’s 

colleges or universities, and public doctorate-granting universities, which also had a 

much smaller negative mean. The difference between for-profit baccalaureate colleges 

and for-profit associates colleges also approached significance. These relationships 

suggest that faculty who taught at for-profit baccalaureate colleges were very unlikely to 

use the virtual patient as a formative assessment when compared to faculty who taught 

at private nonprofit master’s colleges or universities, private nonprofit doctorate-granting 

universities, public associates colleges, public master’s colleges or universities, and 

public doctorate-granting universities. This contrast of use could be a result of the 

difference in educational strategies between a for-profit baccalaureate college, and non-

profit and private institutions. The for-profit baccalaureate college faculty may not have 

the capacity nor the desire to monitor their students’ comprehension through formative 

assessment during the semester, whereas the non-profit and private intuition faculty 

may be more engaged in the constant assessment of their students’ knowledge and 

skills throughout the duration of a course.  
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For course delivery methods, face-to-face course delivery had a significant effect 

on the integration factor of Hour Replacement. Traditional semester length also had a 

significant effect on the integration factor of Hour Replacement, indicating that faculty 

who taught face-to-face courses in traditional semesters were replacing clinical hours 

with virtual patient simulations. This could be a result of the limited number of clinical 

placements available to nursing programs within the immediate geographic area of a 

face-to-face program, or it could be due to the cost associated with some clinical 

placements. Fully online course delivery and accelerated semester length had a 

significant effect on the integration factor of Intensive Integration, indicating that faculty 

who taught courses with more than 80% of the content delivered online in accelerated 

semesters engaged in the time-intensive strategies of regular, graded assignments and 

adapted structure. This relationship is fitting, given both the labor-intensive nature of 

teaching effectively online, and the limited time in which accelerated semester faculty 

have to deliver and assess their curriculum. 

The number of semesters the virtual patient had been used had a significant 

effect on the integration factor of Intensive Integration. Significant pairwise differences 

existed between one and three semesters of use, both of which had a negative mean, 

and more than four semesters of use, suggesting that as faculty used virtual patient 

simulations, they became more likely to create customized worksheets and rubrics for 

their regularly assigned and graded assignments. The integration factor of Preparation 

exhibited a significant difference between two semesters of use and more than four 

semesters of use, which had a negative mean. The difference between two semesters 

of use and three semesters of use, which also had a negative mean, approached 
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significance. This suggests that as faculty used virtual patient simulations they became 

less likely to use the virtual patient as an assignment intended to prepare students for 

lab hours or class activities. These effects are likely a result of the amount of time it 

takes to learn and become comfortable with a new educational technology. As faculty 

learn the strengths and weaknesses of a virtual patient program over the course of 

several semesters of use, they will become more confident in their mastery of the 

technology, which in turn allows them to more easily identify how they might adapt it to 

meet their course objectives. Faculty may also become more confident in the program 

itself, allowing them to use it as a regularly graded assignment instead of simply as a 

low-stakes preparation activity.  

The funding agent of the virtual patient had a significant effect on the integration 

factor of Intensive Integration. A significant pairwise difference was found between the 

virtual patient did not cost any money, which had a negative mean, and the students 

paid by direct purchase. The difference between the virtual patient did not cost any 

money and the students paid through a lab fee approached significance. This indicates 

that compared to faculty who used student-funded virtual patients, faculty who used free 

virtual patients were unlikely to engage in Intensive Integration. At first glance, this 

effect is counterintuitive, as one would expect that faculty would have to adapt free 

virtual patients more frequently than commercial virtual patients due to the general 

quality and amount of customization required of open source technologies. However, 

just as with the adoption factor of Clarity, because the commercial virtual patient is 

being funded by the students, either by direct purchase or lab fee, faculty likely feel a 

greater obligation to use the virtual patient frequently and provide a grade for each 
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assignment, and they may be more motivated to adapt it so that its use is more directly 

relevant and beneficial to their students. 

The first program for which the virtual patient was adopted had a significant effect 

on the factor of Intensive Integration. Significant pairwise differences existed between 

several programs. Findings suggested that compared to LPN/LVN faculty, faculty 

became more likely to engage in time-intensive grading and structure adaptations as 

their nursing program became more advanced from RN-to-BSN, to MSN, to DNP. This 

same principle applied to ADN faculty and the faculty who taught in RN-to-BSN and 

MSN programs, and between BSN faculty and RN-to-BSN and MSN faculty. This effect 

relates to the effect of institution type on the integration factor of Benchmarking, in that 

faculty who teach in the more advanced nursing programs often have more time and 

pedagogical autonomy to dedicate to the integration of the virtual patient. However, the 

effect of the nursing program on Intensive Integration also speaks directly to the use of 

adapted, graded, and regularly assigned virtual patient simulations. This investment of 

time toward the creation of custom rubrics and the grading of virtual patient 

assignments by advanced program faculty is almost certainly explained by the 

pedagogical needs of the degree program. Advanced nursing programs deliver more 

complex content, and teach more academically accomplished students. But it is not only 

that these programs are more academically rigorous; these programs are also often 

teaching students with more experience in the field of nursing. Students’ prior 

experience can be leveraged for the education of these students, yet this experience 

can also be a challenge for faculty when students are less receptive to new content or 

concepts that contradict their established understandings. Faculty who adopted a virtual 
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patient for more advanced nursing programs may use virtual patients more frequently 

and invest more time in the grading of the assignments to help them identify their 

students’ strengths and weaknesses, since there can be a wide range of abilities in any 

given class, and a virtual patient provides a single, objective experience for the efficient 

comparison of student performance.  

There were several significant correlations within the integration factors, the most 

consistent of which was for the factor of Benchmarking, which had a relationship with all 

of the other four factors of Hour Replacement, Intensive Integration, Leveling, and 

Preparation. This indicates that for every other integration strategy a faculty may 

employ, they were also using the virtual patient as a formative assessment. 

The highest correlation within the integration factors was the relationship 

between Intensive Integration and Leveling. This is fitting, given that adapted and 

graded assignments are likely more effective in facilitating the connection of concepts 

and introducing more complex material. The other relationships within the integration 

factors were between the factor of Preparation and the factors of Hour Replacement 

and Leveling. This may indicate that faculty who use a virtual patient simulation to 

replace clinical, practicum, or lab hours are doing so prior to their lectures, so that 

students can reference their virtual patient experiences in class. For faculty who are 

using a virtual patient for Leveling, this suggests that virtual patient programs are used 

for lecture or lab preparation and in-class demonstration of difficult concepts during the 

semester, and then as a summative assignment at the end of the course.  

Adoption and Integration of Virtual Patients 

The fourth and final research question of this study was, “Is there a relationship 

between the important features of virtual patient simulations and curriculum integration 
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methods used?” This question was answered by using the factors identified through 

EFA for the adoption and integration subscales to conduct a correlation analysis. 

There were significant correlations between eight of the nine adoption factors 

and four of the five integration factors. The adoption factor of Trustworthiness did not 

correlate with any of the integration factors, indicating that there was no relationship 

between dependability and integration. The integration factor of Benchmarking did not 

correlate with any of the adoption factors, indicating that there was no relationship 

between adoption and formative assessment, although Benchmarking was correlated 

with every other integration factor.  

 The adoption factor of Worldbuilding had relationships with the integration 

factors of Intensive Integration and Leveling. This indicates that a desire for control over 

a realistic world was related to time-intensive, adapted structure and the connection of 

complex concepts and the assessment of proficiency. Because the adoption factor of 

Worldbuilding contained items related to control and customization of the program, it 

follows that the integration factor of Intensive Integration, and its items related to 

adapted structure, would be correlated. For the integration factor of Leveling, the fidelity 

of the virtual patient may affect faculty’s confidence in its ability to communicate 

complex concepts. However, this relationship may also be explained by faculty’s desire 

for control over the virtual environment because they plan to use it as a summative 

assessment for their students.  

The adoption factor of Pedagogy was correlated with the integration factor of 

Leveling, which suggests that when the relevance of the virtual patient’s intended 

learning objectives was influential in adoption, faculty then had confidence that the 
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virtual patient was appropriate to use as a demonstration of complex concepts and as 

an assessment of proficiency.  

The adoption factor of Differentiation had relationships with the integration factors 

of Intensive Integration and Leveling, which indicates that when observed significance 

of the technological advantages of the virtual patient simulation was influential in 

adoption, faculty integrated the virtual patient using time-intensive, adapted structure 

and to demonstrate increasingly complex concepts and as a summative assessment. 

This relationship suggests that faculty spend more time integrating and using the virtual 

patient for pedagogical or evaluation strategies of consequence when they are 

influenced by the unique advantages virtual patients have over other simulation 

technologies. 

The adoption factor of Encouragement correlated with the integration factors of 

Hour Replacement and Leveling, suggesting that when faculty had the support of their 

peers and their students, they were more likely to use the virtual patient simulation to 

replace clinical hours and as a summative assessment. However, it is likely that it is the 

peer support that facilitates the use of the virtual patient as a replacement for clinical 

hours due to the impact on their nursing program administration and accreditation, and 

it is the acceptance of students that gives faculty the increased confidence to use the 

virtual patient as a summative assessment. 

The adoption factor of Clarity correlated with the integration factors of Intensive 

Integration and Leveling, indicating that, similar to the correlations with Differentiation, 

when the unique characteristics of insight, transparency and support provided for a 

virtual patient were influential in its adoption, faculty integrated the virtual patient as a 
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regular, graded assignment and created custom content to meet particular objectives, 

and to connect concepts and assess proficiency.  

The adoption factor of Evaluation had relationships with the integration factors of 

Intensive Integration and Leveling, indicating that when the reliability of the virtual 

patient program as an assessment instrument was influential, faculty integrated the 

virtual patient with time-intensive grading and adapted structure, and for the connection 

of complex concepts and the assessment of proficiency. This relationship is logical, 

given that all three factors are related to the assessment of the virtual patient.  

The adoption factor of Administrative Pressure had a relationship with the 

integration factor of Preparation, suggesting that when external pressure was the 

source of influence in adoption, the virtual patient was used a pass/fail activity to teach 

content or practice concepts prior to lecture, classroom activities, or lab hours. As 

discussed in the inter-adoption factor correlations, Administrative Pressure was 

negatively correlated with the adoption factor of Trustworthiness, which indicates that 

the dependability of the virtual patient is not important for faculty who are directed to use 

the virtual patient by their institution or administrators. The use of the virtual patient as 

Preparation by faculty who experienced Administrative Pressure could be due to the 

fact that already intended to integrate the virtual patient as a low-stakes, pass/fail 

activity, when they were influenced by Administrative Pressure to adopt the technology. 

However, the use of virtual patient for Preparation could also be related to the negative 

correlation between the Administrative Pressure and Trustworthiness, and faculty used 

the virtual patient for Preparation because they did not trust that the program was 

dependable. 



 

123 

The adoption factor of Visibility had relationships with the integration factors of 

Leveling and Preparation, which suggested that when awareness of the virtual patient 

program was significant in the decision to adopt, the virtual patient was used to connect 

concepts and assess proficiency, and to prepare for in-class activities and labs. 

Because Visibility also relates to the unawareness of other virtual patient programs at 

the time of adoption, this could mean that the faculty did not investigate the field of 

virtual patient technology prior to adoption, and as a result do not feel confident that the 

program is worth the investment of time for Intensive Integration, or that it is appropriate 

for Hour Replacement.  

The integration factor of Leveling had the highest number of correlations with 

adoption factors; the only the adoption factors that Leveling did not correlate to were 

those of Trustworthiness (which did not correlate with any integration factors) and 

Administrative Pressure. These correlations may indicate that Leveling is an integration 

strategy that is relevant virtual patients as a whole, perhaps due to the unique 

advantages of the simulation technology.  

Limitations and Delimitations 

This study was subject to several limitations. In the development of the VPAIN 

survey instrument, the interviews conducted and subsequent coding of transcripts may 

have been affected by researcher bias, originating from experiences gained during 

employment at a developer of a virtual patient program (Shadow Health). In the 

construction of the final VPAIN survey within Qualtrics, a scale error existed in the third 

and final matrix of the integration subscale, omitting the fifth Likert-type option of 

“Always.” This error resulted in the last seven items of the VPAIN survey (those within 

the conceptual domain of management) offering only a 4-point Likert-type scale 
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including never, rarely, sometimes, and often as response options. Although regression 

scores were used for the factors scores in the MANOVA, ANOVA, and correlation 

analysis, this error affected participants’ ability to provide answers on the same scale as 

the first two integration matrices. Another limitation of this study included its unequal 

population sample. While BSN, RN-to-BSN, and MSN faculty were well represented, 

fewer ADN and LPN/LVN faculty participated, and even fewer doctoral program faculty 

participated. This unbalanced population sample may affect the generalizability of this 

study to all nursing education programs. 

A significant limitation of this study was the poor reliability for the integration 

factors identified. The Cronbach’s alphas for the integration subscale ranged from  = 

0.471 (Intensive Integration) to  = 0.689 (Hour Replacement). Three of the five 

integration factors fell below the level of 0.6 recommended for a new scale: Intensive 

Integration ( = 0.471), Preparation ( = 0.558), and Benchmarking ( = 0.521). This 

poor reliability indicates that the items may not be suitable measurements of the factor 

in which they are included. However, due to the strength of many of integration factor 

loadings, the conceptual fit of the items with their factors, and the exploratory nature of 

this study, items with low or negative factor loadings were not removed in order to 

increase the Cronbach’s alpha of these factors.  

A delimitation of this study was the restriction of the population to nursing faculty 

who were decision makers in the adoption of virtual patient integration. Of the 334 nurse 

educators who were currently using or had previously used virtual patient simulations, 

194 were involved with the decision to adopt the technology. This excluded 42% of the 

survey respondents from participation in the full VPAIN instrument. This decision was 
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made to measure the decision of adoption, and how that decision affected subsequent 

integration, but it also limits the generalizability of the integration behavior to those who 

choose to adopt the virtual patient program. Another delimitation is the selection of the 

field of nursing education. This decision limits this study’s generalizability to health 

professions educators outside of the field of nursing. The use of a closed, Likert-type 

scale for the VPAIN survey limited the responses of faculty to the options provided, and 

did not allow for any open-ended feedback on their experiences. This decision was 

made to facilitate the quantitative evaluation of the data. Another delimitation of this 

study was the convenience sampling of the subject matter experts interviewed in the 

development of the VPAIN instrument. Faculty who were currently using, or had 

previously used the Shadow Health virtual patient program were interviewed, and 

participated in the cognitive interviews of the pilot test of the instrument. Although many 

of the faculty had used other virtual patients in addition to the Shadow Health Digital 

Clinical Experience, this may have affected the development of the adoption and 

integration subscales. Another delimitation related to this convenience sampling was 

that no faculty interviewed during the development or pilot of the VPAIN survey were 

currently teaching in a two-year program (e.g., LPN/LVN, ADN). 

Recommendations 

Though this chapter contains implications within the discussion section and areas 

for improvement within the limitations and delimitations section, there are several areas 

for which specific recommendations are warranted: practical applications for nurse 

educators, practical applications for nursing program administrators, and suggestions 

for future research.  
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Recommendations for Nurse Educators 

The results and implications of this study should be used to help nurse educators 

conceptualize the constructs of adoption and integration of virtual patient simulations. 

By better understanding these processes, more informed decisions might be made. 

Using the adoption and integration factors identified, and their relationships described 

above, nurse educators can understand the variety of virtual patient features and 

integration strategies available, and then select virtual patients that best meet their 

needs and the needs of their students. Some nursing faculty consider the 

implementation of simulation a challenging and unfamiliar pedagogy, which can prevent 

intentional integration (de Hrussoczy-Wirth, 2010; Griffin-Sobel et al., 2010). These 

nurse educators should use the integration factors identified in this study to choose 

strategies that address their current or intended curricular structure. Virtual patient 

simulations can be integrated in a variety of ways, but nurse educators should clearly 

define the strategy, relationship, and management decisions they will make in order to 

intentionally and successfully implement the adopted program, since purposeful 

integration will address the cited negative effects on learning outcomes that result from 

the lack of purposeful and unsystematic assignment of simulations (Clapper, 2011; 

Harder, 2009).  

Specifically, nursing faculty who teach face-to-face, traditional length courses 

should evaluate potential virtual patient programs with the knowledge that the 

simulations could be used for Hour Replacement. Similarly, nursing faculty who teach 

online, accelerated courses should make their adoption decision acknowledging that 

they may need to invest the time for Intensive Integration of the virtual patient program. 

Faculty who teach in baccalaureate and graduate nursing programs should consider 
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their intended learning outcomes when adopting a virtual patient, as these programs are 

also more likely to involve Intensive Integration. Faculty who are influenced by 

Administrative Pressure in their adoption decision should also seek the Encouragement 

of internal and external peers during the integration process, since these factors are 

often correlated, and this support would facilitate more effective and appropriate uses of 

the virtual patient such as Hour Replacement or Leveling, rather than restricting the use 

of the simulations to Preparation.  

Recommendations for Nursing Program Administrators 

Administrators in nursing programs should also use the factors identified and 

their relationships to help conceptualize the adoption and integration of virtual patient 

simulations. Administrators should also take note of the implications associated with the 

adoption factors of Administrative Pressure and Encouragement. While Administrative 

Pressure may be unavoidable, and Encouragement cannot be compulsory, if 

administrative influence cannot be wielded with caution, a better understanding of these 

factors could still allow them to devote additional resources and support to the 

integration process in order to better meet identified learning outcomes outside of 

Preparation. Administrators should recognize that integration is a process rather than a 

point-in-time decision, and that it may take several semesters for faculty to become 

comfortable with the technology or to identify the best integration strategies for their 

needs. Because strategies like Intensive Integration in particular are more likely among 

faculty who have been using a virtual patient program for more than four semesters, 

program evaluations of virtual patient simulations should also be conducted either more 

than once, or once over the course of three years. Another recommendation for 

administrators is to be sensitive to the variety of needs that faculty may be trying to 
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address, and, when possible, to facilitate flexibility for faculty who are evaluating and 

selecting virtual patient simulations to meet them. 

Recommendations for Future Research 

Future research on the adoption and integration virtual patient simulations should 

be conducted using the VPAIN survey instrument. This will allow for the correction of 

the scale error that occurred in this study, and provide the opportunity to conduct 

confirmatory factor analysis. The conceptual framework for virtual patient integration 

that emerged during this study should be further investigated and expanded, as with 

increased adoption of virtual patient simulations, integration behavior may become more 

well-defined, more diverse, or both. Future research should pay particular attention to 

the affects of the number of semesters of use on integration behavior, as this could help 

to inform instructional designers, nurse educators, and virtual patient providers to 

integrate virtual patients more efficiently early in the first semesters of use.  

Conclusion 

This study developed a validated and reliable instrument to measure the 

adoption and integration of virtual patient simulations in nursing education. The VPAIN 

survey, with improvements, could be used to measure the changing trends in virtual 

patient adoption and integration in nursing. This answered the first research question. 

This study also identified nine adoption factors and five integration factors that 

could be further explored, confirmed, or revised, and relationships between faculty 

demographics and these factors were identified; this answered the second and third 

research questions. Correlation analysis was conducted on the identified factors to 

explore the relationships between adoption and integration, answering the fourth 

research question. 
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APPENDIX A 
INTERVIEW QUESTIONS 

Nursing Faculty and Dean 

1. How many years have you been teaching nursing students? 

2. At which type of institution do you teach (e.g., large public, small private)? 

3. Are you currently teaching in a nursing program?  

4. If, yes: 

a. What level of nursing students do you teach? 

b. Which courses do you teach? 

c. On average, how many students are in each of your classes? 

d. Are the courses you teach face-to-face, online, or a hybrid? 

5. What types of simulations have you used in your courses in the past? 

6. What types of simulations do you use in your courses currently? 

7. In your experience, which features or factors affected your decision to adopt a 
particular virtual patient simulation for your curriculum? 

8. In your experience, which features or factors affected your decision to not adopt 
a particular virtual patient simulation for your curriculum? 

9. Which factors of features of virtual patient simulations do you think may be 
relevant for other nursing faculty in their decision to adopt a virtual patient 
simulation for their curriculum? 

10. In your experience, how have you integrated virtual patient simulations into your 
course curriculum? 

e. Which strategies have proved to be the most successful for the integration 
of a virtual patient simulation? 

f. How do you plan to integrate virtual patient simulations in the future? 

Virtual Patient Simulation Trainer and Marketing Professional 

 Which features or factors affect a nurse educator’s decision to adopt a particular 
virtual patient simulation for their curriculum? 
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11. Which features or factors affect a nurse educator’s decision to not adopt a 
particular virtual patient simulation for their curriculum? 

12. How do nurse educators integrate virtual patient simulations into their course 
curriculum? 

13. In your experience, which strategies have proven to be the most successful for 
the integration of a virtual patient simulation? 

14. In your experience, which strategies have proven to be the least successful for 
the integration of a virtual patient simulation? 
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APPENDIX B 
INTERVIEW TRANSCRIPT EXAMPLES 

Interview with Undergraduate Faculty 

Question (Q): All right, well thank you again for participating and we'll go ahead 
with the first question. How many years have you been teaching 
nursing students? 

Answer (A): I have been teaching five years.  

Q: At which type of institution do you teach? 

A: A public 4-year university. 

Q: Are you currently teaching in a nursing program? 

A: Yes. 

Q: What level of nursing students do you teach? 

A: Graduate and undergraduate. 

Q: Are those undergraduate students RN to BSN, or BSN? 

A: They are pre-licensure BSN. 

Q: Which courses do you teach? 

A: Health assessment. 

Q: On average, how many students are in each of your classes? 

A: Per year or per semester? 

Q: Per semester, in each individual class. 

A: For undergraduate, it would be 120. For graduate, 180. Hence the grey hair.  

Q: Are the courses you teach face-to-face, online, or a hybrid?  

A: Undergraduate is face-to-face, and graduate is hybrid. 

Q: What types of simulations have you used in your courses in the past?  

A: We have used task trainers, and we have used Virtual Simulation, we used an 
online patient. A digital clinical experience, if you may.  

Q: And what kinds of simulations do you currently use in your courses? 
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A: We use the digital clinical experience, and we also use OSCEs standardized 
patient cases.  

Q: Is that with patient actors? 

A: Yes. 

Q: In your experience, which features, characteristics, or factors affected your 
decision to adopt a particular virtual patient simulation for your 
curriculum? 

A: I would say, when we looked at the products, it was usability. The interaction 
that the students were going to have--was it accurate with what 
we're teaching in the classroom? In other words, did it reflect 
techniques that we found to be acceptable? And did it have the 
ability for faculty to determine if the students are thinking critically? 
In other words, it wasn't just a… go in, enter some information, but 
not really looking at critical thinking. 

Q: When you talk about usability, can you describe that a little more in detail? 

A: So, usability is the ease that faculty and students can use the product. Does it 
make sense? Do you have to read a book in order to learn how to 
use it, or is it fairly intuitive as to how it should work? 

Q: You mentioned interaction. Can you talk a little more about what interaction 
means to you? 

A: So, the interaction, if we're using something online, is the student's ability to 
interact with a patient that makes sense. In other words, for us as 
faculty, it's not just clicking items off of a checklist. It's interactive in 
their ability to get different responses based on what they say.  

Q: In your experience, which features, characteristics, or factors affected your 
decision to not adopt a particular virtual patient simulation? 

A: So, a particular one that I looked at was… it didn't accurately portray the 
examination techniques. It was pretty generic. It was trying to teach 
you how to do an exam but it didn't accurately portray how that was 
done. There was also one that has patient cases, but it gives you 
too many options of what you need to do, so there's not a flow to it. 
You're not really sure how to work through a case. You know what 
the beginning point is and what the end point is but there's no 
direction as to, do I take a history? There's no direction. You kind of 
just have to figure it out on your own and muddle through the steps.  

Q: Can you think of anything else that would negatively influence your decision? 

A: Price definitely negatively influences a decision. Sensitivity to cost.  
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Q: When you're talking about price, are you describing the price to the student, or 
to the institution? 

A: Um, either. Because some products were only purchasable for the university 
and some are student-purchased. So, taking a look at, if there's 
going to be a cost to the university, what is that cost, and how can 
we as a university recoup that? Or, if it's going to be a cost to the 
student, being acutely aware of everything we have the students 
spend money on as far as textbooks and programs… how does 
that fit into the mix and is it going to replace something else, or is it 
just going to be an additional fee? 

Q: Which features or factors of virtual patient simulations do you think may be 
relevant for other nursing faculty in their decision to adopt a virtual 
patient simulation for their curriculum?  

A: I would say again the ability to interact with a patient that will change how they 
answer questions depending on how they're asked and the usability 
for faculty and the ability for faculty to go in and make some 
changes to the actual outcome so that it better reflects what's being 
seen in their program. Because not everybody teaches the same 
way, so the ability to make changes to adapt it to your program is 
really a big selling point.  

Q: So being able to customize the case in some way or… you used the word 
“adaptable?” 

A: Yes. 

Q: In your experience, how have you integrated virtual patient simulations into 
your course curriculum? 

A: We have integrated it as a way to assess not only our students' critical thinking 
and critical judgment, but their ability to communicate and 
systematically examine a patient and practice that systematic piece 
of the exam in a safe environment. Although it matters what they 
say, in essence it doesn't matter what they say. It's a place for them 
to practice before they get out there and start talking to real live 
people.  

Q: You mentioned, it's a way to assess your students but they are also practicing. 
Is this a graded activity? 

A: It is a graded activity, yes. 

Q: Do they typically complete the virtual patient simulations after they receive the 
content from you or from their readings? Where in the timeline of 
the course do they receive those activities? 
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A: Well, since I've been using the virtual patient, I've done it both ways. And now 
in the past year, I've done it after they've received the content. 
When I first started using it, it was a preparation to come into the 
hands-on lab. But they hadn't had the lecture yet. Now they receive 
the lecture material, they practice in the lab, and they supplement 
that with the virtual patient.  

Q: So currently it's after the lab and the lecture? 

A: Mm hmm. Yes. It's after both. 

Q: Which strategy has proven to be the most successful way to integrate a virtual 
patient, in your opinion? 

A: The latter, where I use it after the students have had lecture and lab. And 
that's based on feedback from the students as well as what we're 
seeing when we go through and do the grading. They have heard 
the terminology, they have seen what's done in lab, and now this is 
their opportunity to practice what they've seen, what they've heard 
to show that they're able to do it as well. 

Q: How do you plan to integrate virtual patient simulations in the future? 

A: Continue using in that manner, as well as utilizing it in additional courses, so 
they can come back and practice what they've worked on. We're 
seeing a breakdown in the transfer of knowledge from course to 
course. It's almost as if the students are silo-ing their knowledge 
from one course, and when they get into the next course and they 
have to utilize that as background, they are not recalling it. So we're 
not making that connection. The next step is now bringing this into 
courses that are after health assessment, so that they can continue 
to practice and hopefully have mastery before they end up out in 
the real world.  

Q: Would the students use the same virtual patient cases in the different courses 
or ideally would they use different patient cases? 

A: Ideally different patient cases.  

Q: Now that we've gone through the bulk of our questions, and you're thinking 
about virtual patients and the decision to adopt, are there any other 
characteristics, or features, or components of a virtual patient 
technology or case that would influence a decision to adopt? That 
would really help a person make a decision to choose that? 

A: I think the diversity of cases available is going to be another either positive or 
negative, depending on how you look at it. Having a wide variety of 
patients available for faculty to choose from really helps to make 
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the decision that this product is going to be useful for more than just 
one course.  

Q: Do you think any of the technical components, like the art or the animation or 
the more functional or foundational basics of simulation would 
influence a person's decision to adopt? 

A: Well the only thing with the art and technology side of it is--and I viewed a 
product recently that the simulated nurse had such bad habits, stuff 
that we don't want to see. Like, “Oh I'm listening to your heart,” put 
the stethoscope in one place only. “I'm listening to your lungs,” put 
it in one place only. So that's something that really for me was, if 
I'm making the decision, that's not a good product because it 
doesn't fairly represent what we're trying to teach the students. It 
wasn't that the art was bad, they had really good art on it but it 
didn't clearly depict what we do as nurses.  

Q: So it sounds like the content is more important. 

A: Right. Yeah. 

Q: When you think about virtual patients in contrast to the standardized patients 
that you mentioned using, why would you choose a virtual patient 
simulation over the standardized cases that you're already using? 

A: The virtual patients can be used at any time or anywhere. With standardized 
patients, we're limited to only using them between the hours of 8 
and 5 and we do have some night classes. So we have students 
that don't have the ability to utilize a standardized patient 
experience during their regularly scheduled lab time. So we have to 
schedule special times outside of our regular times to come in and 
have those experiences. Whereas a virtual patient can be done 
anytime, anywhere on their watch or whenever they want to. 

Q: Are there any other advantages to virtual patients that you think another 
faculty would see, between the simulation they're currently using?  

A: The other piece of the puzzle right now is being able to see everything that's 
being done. Even though a lot of times we'll videotape the 
interaction with a standardized patient, they don't really get a good 
feel of how that interaction truly went. Whereas with the virtual 
patient, because every line is recorded, you can see exactly what's 
being said and you can see even how the student is thinking when 
they start asking questions. So that to me is very valuable. 

Q: So, an accurate record of a student's performance in detail. Is that something 
that's important to you? 

A: Yes. Yes! 
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Q: Is there anything else you can think of that might be relevant to adopting 
virtual patient simulations for nursing? 

A: Um, I can't think of anything. I think that's about it.  

Q: Okay, well then those are all the questions that I have, thank you so much for 
your time. 

Interview with Graduate Faculty 

Question (Q): How many years have you been teaching nursing students? 

Answer (A): I've been teaching nursing students for 11 years. 

Q: All right. That's a long time.  

A: OK. Yes. 

Q: And at which type of institution do you teach? 

A: OK, so the first four years of the 11 years were at a similar setting to what I am 
currently, so I teach at a four-year state university school. 

Q: OK 

A: You might ask me in a minute, but if I need to clarify undergraduate and 
graduate, the first four years I taught undergraduate and the last 
seven have been graduate. 

Q: OK, yup, absolutely. So, the first four were undergraduate? 

A: Correct. 

Q: OK, and the last seven have been graduate? 

A: Correct. 

Q: OK, and are you currently teaching in a nursing program? 

A: I am.  

Q: Excellent. And which courses do you currently teach? 

A: I teach Advanced Health Assessment and Diagnostic Reasoning. I teach 
Teaching Strategies for the Nurse Educator. I teach Evidence 
Based Practice in Nursing. I teach Evaluation in Nursing 
Education… and that's all. 

Q: And that's all? That's a lot! On average, how many students are in each of 
your classes? 
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A: On average… I would say 28. 

Q: And are the courses you teach face-to-face, online, or a hybrid? 

A: A hybrid. So, the majority of my classes are hybrid, except for two that are 
completely online. But advanced health assessment is hybrid. 

Q: And what type of simulations have you used in your courses in the past? 

A: I have not used what you would term “virtual patient” in the past, until 2012, 
fall, when I integrated the Digital Clinical Experience into my 
course. 

Q: What type of simulation do you use in your courses currently? 

A: I currently use three different Digital Clinical Experiences at various points 
within the course. Only in that one course, Advanced Health 
Assessment. 

Q: In your experience, which features or factors affected your decision to adopt a 
particular Virtual Patient Simulation for your curriculum? 

A: Ease of use. Interesting cases. And applicable for what we're learning in the 
classroom. 

Q: OK, and in your experience, which features or factors affected your decision 
to NOT adopt a particular Virtual Patient Simulation for your 
curriculum? 

A: Difficulty using. So, it confused the learner… Not enough data as to whether a 
certain program was helpful to the student. And, just overall, when I 
look at TeachLivE or Second Life, I find it… I don't get it. I have a 
hard time seeing that that's a clinical patient in the setting. The 
patient is not in that type of setting, so it's hard to see it, so with the 
one I did adopt, it was in a clinical setting, it had a clinical condition. 
It was very clear. 

Q: OK, and which factors or features of a virtual patient simulation do you think 
may be relevant for other nursing faculty in their decision to adopt a 
virtual patient simulation for their curriculum? 

A: Can you read that one again?  

Q: Which factors or features of a virtual patient simulation do you think may be 
relevant for other nursing faculty in their decision to adopt a virtual 
patient simulation for their curriculum? 

A: Yeah, I think the faculty need to try it out. To use the program, to see how 
user-friendly it is, and then see what opportunity it allows for their 
nursing students. So, if a faculty can use it and see the benefit, 
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then I expect they would adopt. So, I never saw the benefit with 
Second Life, so I never used it. I saw a one-time presentation on it, 
but it wasn't presented in a way to where I thought it was applicable 
for my students, so, therefore, I chose not to use it. So, I think if 
faculty can really see how it's used appropriately and the benefits of 
it, they would use. 

Q: In your experience, how have you integrated virtual patients simulations into 
your curriculum? 

A: So, I add it now as practice before they go lab. So, we work in module 1, 
which is the first week of class, on collecting and obtaining a health 
history. And they practice the structure and understanding what a 
health history is and the specific components they have to go 
through to collect a health history. Well, I ask them to practice at 
home on their spouse or loved one or their friend, and then we get 
to the lab. And what I often see is that they haven't fully practiced 
that. So, how I implemented the DCE into the curriculum is that now 
they have a responsibility, they have a patient and they have to 
assess that patient before they come into lab setting. When they 
come to lab, they're much more prepared. Same thing with the 
HEENT module; I have them complete before they come to lab. 
And now they get to lab and they look at tympanic membranes and 
they can identify what they're looking at. They can say, “This the 
first tympanic membrane I've seen before.” They've seen that 
Digital Clinical Experience membrane, so now they're able to start 
tying these things together. OK, here's how you evaluate a 
tympanic membrane, here's what you're seeing, here's the cone of 
light, here's what position it's located in when they get to lab if 
they've practiced it before. 

Q: Which strategies have proved to the most successful for integration? Is it the 
strategy you currently use, or is there something else you think 
might work? 

A: Yeah, I think there might be some better ways, too. I would like to work more 
with the documentation, so, now, they get to practice but then let's 
carry it forward into documenting… How do you document that 
clearly? So, if they spend time documenting it, seeing a model note 
that comes back to them they hit submit and really focus on that 
model note, then they can start documenting it better in the lab. So, 
right now we're having to spend a lot of time in lab on 
documentation and how to get concise documentation, so I think 
there's some better ways, I just haven't found that yet. I just need to 
keep working. 

Q: Although it sounds what you're doing is pretty successful for you right now. 

A: It is. It is. 
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Q: Alright, those were the core of my questions. While you're thinking about it 
and we've kind of gone through everything, can you think of any 
other features of a virtual patient technology, whether it's a 
characteristic of the program itself, for example, the artwork or 
something else, that might influence the decision to adopt or not to 
adopt? 

A: Yeah, I think you need to have that three dimensional approach. Maybe it's a 4 
dimensional approach. So, you can see the patient. Right now, it's 
not clearly where you can say if you're talking to Esther, you can 
say, “Turn around for me and let me look at your back.” You can't 
really do that portion, but I see us getting there with technology in 
the near future, to where you have a patient that can manipulated 
on the screen.  

Q: So, the ability to manipulate the patient? 

A: Yeah, meaning to turn and adjust. You can ask her, but maybe you have to hit 
a button that actually turns her. So, yeah, the real life components 
are very important, and I see that with the current program that I 
use, that they have real life features and structure, but those need 
to continue and as the technology gets better you need to see the 
patients. 

Q: When you say “see the patients”…?  

A: The patient's looks. The patient's features. 

Q: So, the fidelity of the patient?  

A: That's correct, yes. 

Q: When you talk about a realistic patient, what does that include? Is it just the 
movement or are there other factors related to that? 

A: Yeah, you know, just real life complaints and real life case scenario. Not, you 
know… we're all so different as humans, so we have our different 
beliefs, values, feelings, perspectives on life and it's nice to have 
patients with various perspectives. And, you know, our ethnicities 
are so different… it's nice to see that the patient is real with what 
we're seeing in the United States. 

Q: So, it needs to be culturally relevant as well? 

A: Yep! You're using great terms. Thank you. 

Q: So, it sounds like the patient case needs to be culturally relevant, the fidelity of 
the movement, and the look of the patient avatar itself or the virtual 
patient needs to be realistic. Is there anything else that you can 
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think of that would affect your decision to choose the technology to 
use in your classroom? 

A: One more. If you want to be able to ask that patient questions and get 
responses? So, you want the patient to be deep enough to where 
they have responses for certain questions. 

Q: All right, well, that's all the questions I had. Thank you so much for your time. I 
really appreciate it. 

Interview with Nursing Dean 

Question (Q): All right, well thank you again. The first question is how many 
years have you been in nursing education? 

Answer (A): Hm, that's a long time. 37? 38? In some form or another. 

Q: Do you know how many of those years were spent teaching students face-to-
face or distance?  

A: Teaching was my major responsibility… 25 years. There was a lot of full-time 
research in there. 

Q: Well I'm looking for just a ballpark so I can try and look at patterns for different 
years of experience groups. I don't need an exact number. At which 
type of institution do you teach or have you taught? 

A: I've taught at several. Early on, I spent 13 years full- and part-time at a small, 
private, church-affiliated institution that had primarily an 
undergraduate nursing focus. There was some graduate, but I 
didn't teach graduate. And then I taught very briefly at a state 
institution that was primarily undergraduate and some graduate. 
Then for 20-ish years, I taught at a large, comprehensive state 
university with a large multi-level nursing program. Undergraduate, 
multiple graduate programs, PhD. It was very similar to UF.  

Q: It sounds like you've taught at all the different levels of the nursing education 
spectrum.  

A: Yeah, and I've taught every kind of class you can imagine. I never taught 
psych, I never taught OB… I've taught a lot of other courses, 
though.  

Q: Sounds like a short list of things you haven't done. 

A: Yeah. I've taught RN to BSN, I've taught all kinds of things… I've never taught 
in an Associate's degree program.  

Q: So that's the only level that you haven't taught? 
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A: Well, it might not be the only level but it's what I can think of right now. 

Q: Do you currently teach any courses? 

A: I'm currently 100% administration with a teensy bit of research. So I'm not 
teaching a course per se.  

Q: On average, when you think of the length of your tenure, about how many 
students would you teach on average in your classes? Were you 
dealing with large lecture halls primarily? Or, smaller groups? Was 
there a trend across them? 

A: I taught clinicals, which was small groups. And I've taught large groups… Let's 
take a stab and say 35. Up to occasionally 90. Occasional large 
lecture classes. 

Q: Were the courses that you taught, was the modality face-to-face, online, a 
hybrid, or some of each? 

A: All of the above. Of course, at the beginning it was face-to-face. And then I 
was one of the very first faculty members at Indiana University to 
do online. I believe in asynchronous. I have to have a really good 
reason for something to be synchronous in an online environment. 
And there are things that can't be done any other way. So I was 
one of the very first to do asynchronous teaching online. The first 
platform we used was called WebCT. 

Q: I am familiar with WebCT.  

A: I was going to say, I don't know if you've ever even heard of it! This was the 
alpha version of WebCT. No really, I think we were beta testers.  

Q: Wow, that must have been an adventure.  

A: Well, it was cheap. Because it was beta testing, we didn't have to pay much 
for it. And then, the more recent experience has been some hybrid 
with some classes that were taught in a distributed environment. 
Some people were in class, so there was a synchronous 
component with a video, but then web-based discussion boards, 
asynchronous. That was a pretty higher-level decision making 
course, so it might be right up your alley here.  

Q: Over the years, which types of simulations have you used in your courses?  

A: I would say the simulations that I've used have been not computer-mediated at 
all, but problem-based learning scenarios. Patient scenarios for 
group learning experiences. I have taught with a problem-based 
learning modality… 15 years? 10 years, at least. 
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Q: When you're talking about patient scenarios in groups, are those role playing 
or standardized patients? 

A: Neither. They're paper-based. The problem-based learning model that we 
used was to present small scenes where a situation was unfolded 
and students worked together to discover what the actual problem 
was and how you would develop… they were very different courses 
so I had very different objectives, but…  

Q: Any task trainers or high fidelity mannequins or anything like that? 

A: I didn't do that, no.  

Q: In your experience, which features, or characteristics, or even environmental 
factors affected your decision to adopt a particular virtual patient 
simulation, or what factors would affect your decision if you were 
making that decision now? 

A: Some of the features that would be important, of course there's the content. 
That has to be accurate. And believable, and engaging. 
Compelling. One of the features that I think would be really 
important is how much training it would take for faculty to use it and 
how much customization can be built into the product. It's very 
difficult to just plop in a product that… so it can be customized to 
the way the curriculum is laid out, or what kinds of customization 
features you could have. That's difficult, because you have to 
assume that there will be novice faculty that are scared to do any 
kind of customization, and it's just like, “What button do I click on?” 
And you have to be able to have a product that would do that. In 
other words, it can't be too complex to operate, but it also needs to 
be modifiable enough that people can turn features off and on, they 
might see something and think, “That's a great idea but I'll never 
use it. I don't want my students to have to do that.”  

Q: It sounds like there has to be a balance between ease of use, but also the 
ability to adapt it to a particular need? 

A: Yes. 

Q: When you talk about the content being accurate, does that content accuracy 
rely on the fit with a particular curriculum or with the larger 
principles of nursing in general? 

A: Content experts. The larger. That's kind of like a face validity, but more than 
that. 

Q: In your experience or opinion, what features or factors would influence your 
decision to not adopt a particular virtual patient? 
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A: Well, frankly, cost. And the burden to the users. There are two important 
users: the faculty and the students.  

Q: When you say burden, is that ease of use or workload?  

A: Both. Ease of use, workload… now part of the student piece would be the 
readiness for the faculty. I don't know why, but in all 35 years of my 
experience, we're always afraid to give anything up or replace 
something in nursing education. If we're just going to add this 
product onto everything else they do--the lecture, the reading, the 
quizzes---you can't do that. That doesn't mean it's not a decent 
product, but I think the kind of support and preparation and the way 
the product is marketed to the individual would have a lot to do with 
the perceptions of that.  

Q: When you're thinking about other faculty that you've worked with or other 
administrators that you know, what factors or features do you think 
might be important to them when they're adopting a virtual patient 
simulation for their program? 

A: Part of it might be the believability, the ability to engage the learner in a deep 
way. I think cultural sensitivity is a critical piece. I think a lot of 
people would maybe… part of their decision might be the support. 
Not technical support, which of course would be important, but 
instructional support in terms of study guides, or how you could use 
this. Maybe even a user forum of other faculty that have used it. 
Sort of a sharing… those kinds of features might be features that 
could really appeal to people. And learning outcomes. Some people 
would be very interested in having some quantifiable data about 
learning outcomes. That this product is better or at least as good as 
some other more traditional… and the more traditional, frankly, are 
probably going to be a more expensive alternative in the long run. 

Q: It sounds like people might have to balance cost and quality? 

A: Well I think they would want data on learning outcomes. I think that would be 
something that people will want to see.  

Q: In your experience or opinion, how do you think virtual patients are best 
integrated into curriculum for nursing programs? 

A: I think it's particularly important in the first few courses, because people are 
scared and virtual patients are safe. Because even if you kill them, 
they're not really dead [laughter]. The best way to introduce it is 
from the very beginning. Again, this might go back to this ability to 
customize. If there's a way you can increase the complexity as the 
curriculum moves forward, that would be useful.  
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Q: Would you increase the complexity for the same virtual patient, or would you 
want to increase the complexity with different patients and different 
cases? 

A: Probably both. There may be a way to do both. 

Q: Do you think that these activities in the courses should be used to teach, 
practice skills, or used to assess skills? Or all of the above? Where 
do you think they best fit in the educational structure of the course?  

A: That's a good question. I'm not sure I can answer, because I think it will 
evolve. I think developers need to be cognizant of the fact that it is 
going to be a moving target. As higher education is peeking at the 
notion of adaptive learning technologies, it's going to be a while 
before they embrace it, but they're acknowledging that there might 
be such a thing as adaptive learning technology. I mean, an 
adaptive learning technology would do all the things you just said. 
You teach, you practice, and you would evaluate and assess, and 
then the cycle would start over again. If I understand it on a 
conceptual level. So it's hard to say. What I would tell you is, “Oh 
you should teach this today,” but a year from now it's like, “Why 
don't we use it for this?” That would make the development quite 
difficult.  

Q: Well, there's smart people out there. They can figure these things out, I 
suppose.  

A: I guess! 

Q: Because you're an administrator, I'm also interested in any administrative 
factors or influences that you think are important when a program is 
interested in adopting a virtual patient. So, sometimes the faculty 
makes the decisions for themselves and for their own courses, but 
we also know that sometimes administrators evaluate these 
products.  

A: Well, I think it has to be an iterative process. I don't think it works if the 
decision rests solely with the administrators and then people are 
told, “This is how you're going to do it.” On the other hand, there 
has to be a consensus because if you have a large program with 
multiple sections and multiple faculty, it's not really probably a good 
idea for 2 or 3 people to be out on the bleeding edge of using this 
technology and everybody else is doing the other thing. That makes 
students go crazy, rightfully so. So there needs to be some 
consensus. Ideally, consensus across a curriculum and not just in 
one course or one level. There has to be some way for… you're 
never going to have everybody at the same stage of readiness at 
the same time, but I think from the administrative standpoint you 
have to carefully think about how you're going to get people ready. 
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And you'll have certain faculty champions and maybe you give 
them some special duties to be the liaison or implementer. And 
working with the product support people… so yeah, I think there 
needs to be a balance between the administration and the faculty 
and the company or provider of this product to help with the 
introduction and development. 

Q: Well that was my last question, but can you think of anything else related to 
adoption or integration of virtual patients that you think might be 
relevant? 

A: The whole focus on innovation and adoption and readiness is something that 
I'm personally struggling with. Being relatively new, the dean, with 
many new administrators on board, the previous dean was there for 
18 years… there hadn't really been a lot of focus on innovation, so 
that innovation piece is a struggle. And I'm not blaming anybody, 
they went through a long period of attrition and retrenchment, so 
people were doing the best they could with what they could, people 
were incredibly busy and heavy in teaching loads, so they didn't 
really have a lot of time. Being creative and innovative initially takes 
some time, but once people get into that mode they realize that 
creativity brings an energy into your work that helps you focus your 
time on what's more effective. So instead of, “I have ten care plans 
I have to grade today and I have an hour to do it,” you begin to look 
at, “Gosh I wonder if there could be a better way? I bet they could 
do it this way.” So it's sort of like priming the pump and then reaping 
the benefits. 

Q: When you talk about innovation, do you think that innovation comes from 
institutional pressure or from a more foundational realization that it 
can be that better way that you've described? 

A: There has to be an environment that supports and sustains it and encourages 
the innovation, but the actual innovation has to come up from the 
ground up. But if you're in an environment that doesn't support it, 
you can stifle it. But I don't think you can start at the top and push 
innovation down.  

Q: That was always my perception of it, but I've heard a couple people I've 
interviewed talk about an institutional pressure to use new 
technology for engaging students or for preeminent status or some 
of those considerations. So I wasn't sure if as an administrator you 
felt that kind of institutional pressure to incorporate new 
technologies. 

A: Some, probably. 

Q: I don't know if it's a good or a bad thing, it's just not something I had 
considered before.  
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A: Yeah, it depends on whether you want to brag about being state of the art. 
What's hilarious to me is what some people believe is state of the 
art. Just because it's on a computer doesn't mean it's an interactive 
technology. Reading a Power Point or listening to a voice over 
Power Point lecture is not innovative. That is deadly boring is what 
it is.  

Q: As an educational technologist, I can confirm that that is true.  

A: But some people think that is state of the art! And that's so sad for me. 

Q: It's sad for me too. But I think what you're describing is the environment of 
fostering that culture of trying new things and identifying new 
strategies, and through that process you naturally sift through some 
of these lower engagement or lower interaction technologies and I 
think the cream rises to the top. 

A: Yeah, I've been using this change theory model in my ventures here in being 
an administrator, which I never really set out to be, but it's really an 
organizational approach to change and it's supposed to be based 
on cognitive science. The link to neurocognitive science is tenuous 
at best, but I do like the model.  

Q: Which model? 

A: It's called SCARF. Status, consistency, autonomy, relatedness, and fairness. 
Every once in a while, I get my administrative team together and I'm 
like, “When we do this, how do we present it in such a way that 
there's status?” And the technology thing can be very threatening to 
people's status. If people design their education as “I'm the font of 
all knowledge and it spews forth from me, and there are several 
lucky students that it may rain down upon,” then it's like, “Oh no, 
they need to discover it on their own, and you, because you are a 
font of all knowledge, you can create a way for them to become 
their own font of all knowledge.” Well, that didn't help. So I think 
that's where that readiness piece may sit into this when we think 
about technology. If you look at using that model and look at 
integrating virtual patient simulations, I think it can be a huge threat 
to the status of a person. Consistency, you've got that. So you can 
sell the consistency. Every student can be exposed to the same 
learning scenario. You could help people feel really good about 
that. Autonomy… well the notion of being able to customize it gives 
the person autonomy. The relatedness… maybe the notion of 
having user groups can help with that relatedness piece. And the 
fairness… the fairness might come down from our previous 
conversation about whether technology and innovation is being 
forced down. If that was the approach, I think that would be a huge 
threat to the autonomy and fairness. The administration is going to 
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take all the credit for being cutting edge and then I have to do all 
the work. That's not fair. 

Q: I hadn't thought of applying that model to this situation but you're right, I think 
there's a lot of related concepts that apply.  

A: Yeah, and I think it's all an approach of being able to create an environment 
that would be able to use the technology.  

Q: Excellent. Thank you so much, this has been so helpful. I really appreciate it. 

Interview with Marketing Professional 

Question (Q): OK, thank you for participating in this study, the first question I will 
ask you is about virtual patient simulations. The way we define 
virtual patient simulations for this study is asynchronous and 
computer-based simulations, so that would exclude things like 
Second Life. The first question is which features or factors affect a 
nurse educator's decision to adopt a particular virtual patient 
simulation for their curriculum? 

Answer (A): Which specific features? Number of cases. Quality of cases. And 
realism of the simulated environment to include the patient 
interactions. 

Q: When you say the realism of the environment, can you describe what that 
means? 

A: How realistic are the physical exam properties of sounds, palpation, 
percussion, and, then, uniquely to Shadow Health, how realistic is 
the patient-provider communication. Even for not Shadow Health 
products… How do they solve the verbal interaction between the 
client and the provider? 

Q: Do you think there are any characteristics of the technology or factors that 
would influence a person's decision to adopt the virtual patients? 

A: Yes, grading. How does the software assist the faculty in analyzing the 
student, and then the class's performance. How labor-intensive is 
it? How informative is it for both the educator and the learner? How 
easy is it to… 

Q: Can you describe what you mean by “informative”? 

A: When they look at the results of the interaction… Does faculty and the student 
appreciate their performance intuitively from the feedback, and can 
they then identify what good looks like and what they would need to 
do increase their performance and provide better care? Does it 
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inform their next interaction with a patient, whether it's virtual or 
real? 

Q: And which features or factors affect a nurse educator's decision to not adopt a 
particularly virtual patient simulation? 

A: Fit into the classroom. Curriculum, I guess, not classroom. Fit into the 
curriculum. Cost. Technology barriers. 

Q: Can you describe what you mean by tech barriers? 

A: How labor-inten… you know. Browser limitations. Modality limitations. Is it only 
available on tablets? Is it only available on PC? Does it require 
significant computing power, internet speeds, downloadable in the 
number of access issues potentially. 

Q: Is there anything else do you think that might influence someone's decision to 
not adopt a virtual patient? 

A: Other than a lack of curriculum, perceived curriculum fit, cost, and then tech 
barriers… Well, I guess this would fall under fit, but a philosophical 
disagreement that nursing interactions can simulated digitally. I 
could consider curriculum fit. 

Q: So you're saying that nurse faculty might not trust that a virtual patient could 
adequately simulated the content they were trying to convey? 

A: There would be minimal value… although that's a remarkably small 
percentage of the market that believe that. I believe nursing faculty 
in particular are receptive to this concept. 

Q: And why do you think that is? 

A: I think it's because of the quality of the products they've been exposed to, 
whether they're the decision-tree based or conversation-based 
simulations. They've done a good job of identifying the need and 
then giving a useful tool to help the learner and the faculty progress 
their knowledge and skills. 

Q: And so when you say a useful tool to advance skills, are there particular skills 
that nurses are looking to use virtual patients to improve? 

A: Yes, I do. I think nursing students and faculty are looking to apply the nursing 
process to all facets of a nurse's training and get these concepts 
out of curriculum silos, whether it's… whether they're learning to 
understand and then master the health assessment process, the 
pharmacological principles, community health processes. They're 
looking at the ability to interact, interview, and then do the 
subjective and objective parts of the exam, progressing from novice 
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to mastery, and interjecting it all through the lens of a patient 
interaction versus just concepts. 

Q: And how do nurse educators integrate virtual patient simulations into their 
course curriculum? 

A: A number of ways. Some use them weekly and some use them more sporadic 
and they range from very formative activities that are primarily 
open-ended and just the students to practice and interact with as 
an organic, low consequence patient interaction, and others more 
grade centric and on the summative side of the paradigm, where 
the students' performance is analyzed sharply to the level of a 
thorough transcript review. Every question asked. Every exam 
performed. Every test administered, sequencing, time, and 
thoroughness of the exam to provide a calculated score for the 
user. So it ranges dramatically. 

Q: And in your experiences, which strategies have been proven most successful 
for the integration of virtual patient simulations? 

A: A combination of the two just described, so where the technology would allow 
both a formative and summative component of the activities. So the 
students can practice in a low-stakes environment, build their skills, 
and knowledge and understanding of what a good patient-
interaction looks like, and then be able to demonstrate their 
proficiency a more summative exam. I think is more beneficial to 
both the faculty the learner. Faculty want to be able to assess their 
students, and students want to know, on as objective a scale as 
possible, how they performed against expectations and even 
against their colleagues. 

Q: And in your experience, which strategies have proven the least successful for 
the integration of a virtual patient? 

A: Extremely low stakes, formative practice. I believe students want to their work 
and performance acknowledged, validated, and graded. I think 
students; in an open-ended formative practice. It takes a unique 
learner to go to the extra mile if you will, so I think you'll get the 
minimum value from a completely open-ended scenario… or 
formative, not open-ended. Formative. 

Q: Sure. Alright now as we've been talking about virtual patient simulations, can 
you think of anything else that comes to mind as an influential 
characteristic of the technology, a particularly product that would 
really make or break someone's decision as to whether to adopt it 
for their own curriculum? 

A: A feature of the product or? 
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Q: So if I was looking at two virtual patient technologies, what characteristics of 
each product might sway my decision in one way or another? 

A: Overall utility of the simulation. So defined by two real components that I think 
make decisions. It's what we spoke about before. Realism. Realism 
being defined by the ability to interact with the patient in a 
meaningful way that allows the student to demonstrate their ability 
to critically think and strategically navigate the simulation. Whether 
that be how realistic is the patient-provider communication, is it a 
drop down list is an open-ended conversation engine, is it speech 
to text, is it typing? How do you handle the verbal part of the exam? 
And then how realistic do you handle the physical components of 
the exam, from palpating, auscultating, the images that are 
displayed, the sounds that are heard, and then how does the 
student via a computer-based technology demonstrate their 
knowledge of physical components of the exam? How does the 
technology allow them to demonstrate these subjective and 
objective… how do they then translate that into documentation? 
How do they demonstrate their decision making from a “I did this, 
therefore I must do that…” The other major component we hear 
from faculty is the number of relevant scenarios the company 
provides. So those two features, the overall quality of the cases and 
the ability the student interact with them and the number of those 
quality cases. 

Q: Is it the number of cases themselves or is it the diversity of the cases, which 
do you think is more influential for nursing faculty? 

A: Well, there's a minimum threshold, right? Which is why I use the word utility. I 
don't think there's a magic number, but I think you have to have a 
representative of a large enough group. So I think it's important to 
have an older client, a younger client, but then primarily focus in on 
adult-aged, and we've heard from many advisors to teach the 
common things, so to focus in on scenarios and disease states and 
chief complaints that are likely to occur frequently. 

Q: So when thinking about the patient case that a patient present, you feel it's 
more valuable for the faculty to see common diagnosis rather than 
the outliers that they might not occur, might not encounter in their 
practice. 

A: That's what we've heard from our advisors. Although it can be interesting to 
train for the rare cases and there times for neurologic symptoms, 
where a nurse on the floor could go her whole career and not see 
all of the different cranial nerve abnormalities or manifest in 
patients, so something like that is beneficial to show the uncommon 
thing. So the one time they may interact with it, they can recognize 
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it, but typically speaking you want to train things that they're going 
to be experience daily, weekly, at least monthly. 

Q: All right, well, I don't have any other questions, was there anything else you 
wanted to add or opinions you have about faculty patient adopting 
virtual patients? 

A: I think it's a very exciting time for nurses. I think there's a lot of technologies 
that are trying to add value to the student learning process, and I 
think it's interesting to analyze the different ways of going about 
solving the continued pressure on our healthcare system from 
clinical sites being available to students, hospitals opening their 
doors to allow student learners, patient's willingness to tolerate a 
learner. So there's lots of reasons that faculty are having difficulty 
finding these meaning clinical sites. We're at a really unique time in 
our history, the technology has progressed to a level that we can 
provide meaningful simulations, that high speed internet and 
powerful computers with meaningful graphical cards are so readily 
available. Just 10 years ago, this technology wouldn't have been 
possible. It's an exciting and the receptivity of students and faculty 
to see this a bridge for the gap that they're currently face is 
encouraging that. We just scratching the surface of what virtual 
simulation can do and where these technologies will be in five to 
ten years. 

Q: Well, thank you very much for your time. 
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APPENDIX C 
PILOT SURVEY INSTRUMENT 

1. Thank you for your interest in participating in this survey on the adoption and 
implementation of virtual patient simulations in nurse education. This survey will 
take approximately 15 minutes to complete. 

2. My name is A.J. Kleinheksel, and I am a doctoral candidate at the University of 
Florida in the Educational Technology program. For my dissertation research, I 
have designed this survey instrument for the purpose of identifying the features 
that nursing faculty consider important in the decision to adopt a virtual patient 
simulation, and the ways in which that virtual patient is then integrated into the 
curriculum.  

Your participation is strictly voluntary, and you may withdraw your participation at 
any time, without penalty. There is no compensation to you for participating in the 
study. All information collected will be used for research only and will be kept 
confidential. For information regarding your rights as a research participant, 
contact the University of Florida Institutional Review Board at (352) 392-
0433. There are no direct benefits to completing this survey, bur your answers 
will help to inform and advance the field of virtual patient simulations in nurse 
education. There is a minimal risk that security of any online data collected with 
this instrument may be breached. However, all study data will be collected 
through an online survey-collection program called Qualtrics. Qualtrics is a 
secure site with SAS 70 certification for rigorous privacy standards. Any data that 
you provide through this program will be encrypted for security purposes using 
Secure Socket Layers (SSL). Only the study investigator will have access to the 
data on Qualtrics. To protect your privacy, all participants’ IP addresses will be 
masked by Qualtrics and will be unavailable to, and unidentifiable by, the 
investigator or others. Qualtrics’ privacy policy can be obtained at 
http://www.qualtrics.com/privacy-statement 

Once the study is completed, I would be happy to share the results with you, if 
requested.  

If you have any questions about the survey instrument or my research, please 
contact me:  

A.J. Kleinheksel 

Kleinhe2@ufl.edu 

3. Are you currently using asynchronous, computer-based virtual patients in your 
course curriculum? 

 Yes 

 No (If “No” is selected, then display Q4) 
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4. Have you ever used an asynchronous, computer-based virtual patient in your 

course curriculum in the past?  

 Yes 

 No (If “No” is selected, then skip to the end of survey) 
 

5. For how many years have you taught in a nursing program? 

 1 year 

 2-4 years 

 5-7 years 

 8-10 years 

 11-15 years 

 16-20 years 

 21-25 years 

 26-30 years 

 More than 31 years 
 

6. In which type(s) of nursing program(s) do you currently teach? (Select all that 
apply.) 

 Licensed practical/vocational nursing (LPN/LVN) 

 Associate of Science in Nursing (ASN) 

 LPN-to-ASN 

 Bachelor of Science in Nursing (BSN) 

 RN-to-BSN 

 Second Degree BSN 

 Master of Science in Nursing (MSN) 

 Post-Master’s Certificate 

 Doctor of Nursing Education 

 Doctor of Nursing Practice 

 Doctor of Philosophy 
 

7. At which type of institution do you currently teach? 

 Public doctorate-granting university 

 Private doctorate-granting university 

 For-profit doctorate-granting university 

 Public master's college or university 

 Private master's college or university 

 For-profit master's college or university 

 Public baccalaureate college 

 Private baccalaureate college 

 For-profit baccalaureate college 
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 Public associates college 

 Private associates college 

 For-profit associates college 

 Technical institution 

 Tribal college 
 

8. What is your current faculty status? 

 Clinical Instructor 

 Clinical Assistant Professor 

 Clinical Associate Professor 

 Clinical Professor 

 Instructor 

 Assistant Professor 

 Associate Professor 

 Professor 

 Adjunct 
 

9. In which region of the United States do you currently teach? 

 Northeast 

 Southeast 

 Midwest 

 Southwest 

 West 

 I do not teach in the United States 
 

10. With which gender do you self-identify? 

 Male 

 Female 

 Other (e.g., transgender, intersex) 
 

11. Were you part of the decision-making process to adopt the virtual patient used in 
your course? 

 Yes 

 No (If “No” is selected, then skip to the end of survey) 
 

12. Did you evaluate the virtual patient program prior to adoption and integration? 

 Yes 

 No 
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13. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The variety of virtual patient cases included in the program 

b) The inclusion of varying levels of complexity among the virtual patient cases 

c) The means by which users communicated with and manipulated the virtual 
patient 

d) The level of engagement when interacting with the virtual patient 

e) The realism of the virtual patient avatar (e.g., art, sound, dialogue, and setting) 

f) The extent to which the virtual patient's responses were affected by how 
questions were asked 

14. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The reliability and objectivity of the virtual patient 

b) The ability to replay a common virtual patient case for all students to reference 

c) The virtual patient program's flexibility of use and variety of application 

d) The ability to use the virtual patient program with different levels of learners 

e) Students were able to demonstrate their skills, knowledge, and ability to 
strategically navigate a situation through the virtual patient program 

f) The virtual patient program was learner-controlled and self-paced 

15. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The virtual patient saved time by replacing the need to write cases and run 
simulations 

b) The virtual patient could replace the grading of video assessments 

c) The availability of immediate, meaningful, and insightful feedback for students 
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d) The virtual patient program provided valid, reliable, and easy to grade results 

e) The insight offered into students' critical thinking 

f) The virtual patient program provided a detailed record of students' performance 

16. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) Your perceived value of the program's cost and quality 

b) The value perceived by your tech savvy students 

c) Your confidence that the virtual patient program would continue to improve over 
time 

d) Your perception that the virtual patient provider was receptive to your feedback 

17. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The virtual patient program applied the theories, concepts, processes, and skills 
in your current curriculum 

b) The virtual patient program demonstrated common, frequently encountered 
diagnoses 

c) The virtual patient program's outcomes matched your learning objectives 

d) The virtual patient program met your programmatic needs 

e) The virtual patient program could be used with you and your students' current 
computer hardware 

f) The program was delivered via multiple modalities (e.g., laptops, tablets, mobile 
phones) 

18. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The accuracy of the virtual patient's content 

b) The virtual patient modeled good nursing techniques 
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c) The time commitment for your students 

d) The virtual patient program could replace other components of your course 

e) The virtual patient program provided a safe environment where students could 
make mistakes and build confidence 

f) The virtual patient program provided a safe environment where students could 
adapt their thinking 

19. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The ability to customize the virtual patient cases 

b) The ability to control the backend of the program by turning features on and off 

c) The virtual patient program recognized and addressed its technical limitations 

d) The program's available features to supplement the virtual patient cases 

20. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The organization of the virtual patient program 

b) The clarity and usefulness of the program's objectives and directions 

c) The virtual patient program used a recognizable pedagogical framework 

d) The program's learning curve was manageable for you and your students 

e) The ease by which the virtual program could be integrated without modifications 

f) The ease by which the program could be downloaded or run 

21. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The virtual patient program had few technical problems 

b) The accessibility and helpfulness of the program's technical support team 
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c) The training provided to faculty 

d) The resources and support materials provided to students 

22. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The opportunity to test the program before your decision to adopt 

b) The program offered a free trial 

c) You saw a demonstration of the program at professional conference 

d) You saw a personal demonstration of the program 

23. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The evidence provided on the program's effectiveness 

b) The program's metrics for learning outcomes 

c) The perceived opportunity it provided to students 

d) The demonstrable and clear outcomes provided by the program 

e) Your students could see the benefits of the program 

f) Students embraced the virtual patient technology 

g) You heard about the program from others 

h) Your awareness of other virtual patient programs available 

24. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Important; Very Important 

a) The pressure you received from other faculty in your program 

b) The administrative or institutional pressure you received to innovate 

c) The administrative input on the decision 
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d) A curriculum committee's input on the decision 

e) The program's ability to relieve issues caused by the attrition of faculty and 
administrators in your program 

f) All faculty were willing to use the virtual patient program 

g) The existence of user groups and forums dedicated to faculty who used the 
virtual patient program 

h) The existence of a champion faculty who acted as a liaison with the virtual 
patient program provider 

25. Matrix: Please indicate how often you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Assigned the virtual patient as a graded activity to teach content prior to your 
lecture 

b) Used the virtual patient as a classroom activity to demonstrate concepts 

c) Assigned the virtual patient as practice, then provided feedback students with no 
grade, or a minimal grade 

d) Assigned the virtual patient as a formative assessment to benchmark your 
students' current skills and abilities 

e) Assigned the virtual patient as a tool to evaluate your students 

f) Assigned the virtual patient to assess specific skills (e.g., clinical reasoning, 
documentation, physical assessment techniques) 

26. Matrix: Please indicate how often you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Used time spent with the virtual patient to replace clinical hours 

b) Used time spent with the virtual patient to replace practicum hours 

c) Assigned the virtual patient as practice prior to labs or off-site clinical placements 

d) Assigned the virtual patient to prepare students for in-class activities (e.g., 
referring to students' documentation in group discussion on documentation 
practices) 

e) Used the virtual patient to apply concepts from other classes to connect content 
from one course to another 
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f) Used the virtual patient to increase the complexity of concepts or skills 

27. Matrix: Please indicate how often you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Assigned the virtual patient as a regular (e.g., weekly) activity 

b) Assigned the virtual patient sporadically for specific, rarely occurring objectives 

c) Created new student worksheets and guides for a virtual patient assignment to 
achieve desired outcomes 

d) Used the virtual patient as a way to communicate teachable moments to your 
students 

e) Graded the virtual patient assignments as pass/fail 

f) Graded the virtual patient with a letter or numerical grade 
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APPENDIX D 
DOMAIN DEFINITIONS  

Adoption Domains 

Accessibility 

User Friendly: The extent to which a virtual patient simulation is, or is 
perceived to be easy to use by faculty and students. Ease of use may 
include the clarity of the objectives for each activity, the organization of the 
content, the intuitiveness of the user interface, and the inclusion of 
complete and useful directions.  

Understandable: The effective explicit or implicit communication of the 
program’s conceptual framework, platform structure, and user experience.  

Ease of Integration: The ease with which faculty and students can run, 
install, or download the software, the time required for faculty to set up 
and assign the virtual patient simulations, and extent to which the program 
meets the needs of faculty without any modifications. 

Adaptability 

Customization: The extent to which the virtual patient simulation program 
allows faculty to modify content and control structure. 

Limitations Addressed: The extent to which the virtual simulation program 
recognizes and addresses the limitations of its technology. Programs may 
achieve this by omitting functionality that it cannot accomplish 
successfully, or by supplementing areas deficiency with other 
technologies.  

Confirmation 

Evidence: The data available on the program’s effectiveness, including 
any quantified metrics of learning. 

Observed Benefits: The extent to which the virtual patient simulations 
have clear and demonstrable outcomes, and the opportunity for learning 
they provide to the students.  

Student Validation: The extent to which students embrace the technology 
and see the benefit it affords their learning experience.  

Awareness: The visibility of the virtual patient simulation, which is 
increased by research publications, word of mouth, and marketing. 
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Congruity 

Relevance: The extent to which the virtual patient cases and content are 
applicable to the course structure and curriculum. 

Needs Met: The means through which the virtual patient simulation 
addresses the competencies, learning objectives, or programmatic needs 
of the faculty. These needs may be unmet, or unsatisfactorily met by 
existing technologies.  

Technologically Compatible: The ability to use the virtual patient 
simulation program on the computers already owned by students, faculty, 
and institution, and the variety of computing devices on which it can be 
run. 

Accuracy: The accuracy of the content and the quality of any model 
performance provided. 

Curricular Burden: The time commitment required to integrate the virtual 
patient simulation into the curriculum, the extent to which the virtual 
patient simulation can replace existing, less efficient activities, and the 
time commitment required for students to complete the simulations. 

Safety: The safety and security of the program platform, and the comfort 
of the simulation environment, which combine to foster trust in the 
technology and allow students to increase their self-efficacy and 
confidence.  

Dependability 

Reliability: The extent to which the virtual patient technology is 
dependable, the severity and frequency of technical problems, and the 
helpfulness and responsiveness of the program’s technical support. 

Support: The availability of instructional design consultations, training for 
faculty and students, and resources and support materials for self-
reference.  

External Influence 

Peer Pressure: The influence of other faculty members or administrators 
who support adoption of the virtual patient simulation, explicit or perceived 
institutional pressure to innovate or incorporate technology, or 
programmatic focus on improving outcomes. 

Involuntary Adoption: Adoption of the virtual patient simulation is 
mandated by an administrator or curriculum committee. 
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Institutional Factors: Unrelated issues that impede or prevent adoption, 
including faculty or administrator attrition or retrenchment. 

Community Support: The extent to which faculty are encouraged and 
supported by peer recommendations, program faculty consensus, and 
user groups. 

Perception 

Value: The perceived value to faculty and students of the virtual patient 
simulation. Value may be affected by comparative cost, quality, or 
technological expectations exceeded. 

Responsive Development: The visible continued improvement of the 
virtual patient, the channels of communication available for complaints or 
suggestions for improvement, and the receptiveness of the virtual patient 
developer to customer feedback. 

Realism  

Diversity: The virtual patient software provides a range of complex cases 
and settings with culturally diverse patients across the lifespan. 

Interactivity: The means through which a student interviews, examines, 
and manipulates the virtual patient, which contributes to the level of 
engagement a student experiences. 

Fidelity: The realism of the virtual patient, which is affected by the setting, 
case, art, movement, speech, sounds, and character. 

Technological Advantage 

Consistency: The virtual patient is an objective, consistent, reliable, and 
replayable case that can be used as a point of common reference for each 
student in one or more course.  

Application: The variety of available integration methods, or the flexibility 
of the program to adapt to desired pedagogical strategies. Use of the 
program may prove or be perceived as more effective than previous 
technologies used.  

Features: Unique or highly desired characteristics of the virtual patient 
technology, such as asynchrony, learner controls, grade management, or 
electronic documentation.  

Time Saving: The amount of real or perceived time that a virtual patient 
simulation saves faculty through negating the need to write patient cases 
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or facilitate other types of simulations, replacing other means of 
assessment, and grading the virtual patient itself. 

Feedback: The type, timeliness, and validity of feedback provided by the 
virtual patient program, including the means through which performance is 
assessed, as well as the ways in which faculty evaluate and communicate 
their own assessment to the students.  

Performance Transparency: The type and accessibility of the details of 
students’ performance available to faculty. The insight gained may be 
used for the purpose of evaluating skills not assessed by the program 
itself, or validation of the program’s assessment.  

Trialability 

Trial: The ability to test the virtual patient simulation prior to, or in a course 
prior to full adoption of the program.  

Demonstration: The visibility and impact of a demonstration of the 
program at a professional conference or from a salesperson.  

Integration Domains 

Management  

Frequency: The regularity with which virtual patient simulations are used 
throughout a course curriculum.  

Adapted Structure: The virtual patient simulation is adapted to suit a 
different purpose than intended though the use of faculty-created guides, 
aids, or instructions. These adaptations may be prepared prior to the 
simulations to meet established learning objectives, or after viewing 
students’ performance to seize a “teachable moment.”  

Grading: The components of the virtual patient simulation that are 
evaluated, the feedback provided, and the academic weight given to 
assigned simulation. Components may include documentation, data 
collected, organization, or self-reflections. 

Relationship 

Replacing Other Clinical Experiences: The time spent by students in 
virtual patient simulations replaces some or all of the clinical placement 
hours. 

Preparation for Other Activities: A virtual patient simulation is assigned for 
the purpose of preparing for another component of the curriculum, such as 
clinical labs, off-site practicums, or class lecture.  
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Connection of Concepts: Assigning or reassigning a virtual patient 
simulation, increasing the complexity of a virtual patient simulation, or 
assigning new virtual patient cases to help students apply and connect 
concepts from other content areas or courses. 

Strategy 

Teaching New Content: The virtual patient simulation is assigned prior to 
other instructional methods such as assigned reading or class lecture, or 
used as a demonstration during class for the purpose of delivering new 
concepts or content to the students. 

Applying Knowledge: Students practice newly learned skills and 
knowledge within the virtual patient simulation. Practice may be guided or 
unstructured.  

Assessment: Virtual patient simulations are used as assessment tools to 
evaluate the skills and knowledge of the student. These assessments may 
be formative or summative in nature. 
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APPENDIX E 
PILOT TEST TRANSCRIPT EXAMPLE 

Question (Q): I'm going to make you the presenter on our GoToMeeting so that I can 
see your screen, and then I'm going to put a link to the survey instrument 
in our chat window for the GoToMeeting menu there… It should be on the 
right side of your screen. When I do that, what I'd like you to do is open 
the link and complete the survey as if you were in your home, which 
should be easy for you to imagine, taking it on your own time. The 
exception would be that I'd like you to think allowed while you do the 
survey, so you can share your thoughts and feelings about the survey. So, 
I would like to know everything you're thinking about how you come up 
with your answers, any thoughts you have as to whether the survey is 
easy or confusing, clear or unclear, whether or not you like the way it 
looks, or anything else that comes to your mind as you read and answer 
the questions. Do you have any questions before I make you the 
presenter? 

Answer (A): I don't think so. I might have questions after you make me the presenter. 
[Technical issues] 

Q: Oh, all right, so what I'll do is make myself the presenter and share my screen. The 
difference will be you'll have to tell me when you want me to scroll, but that 
shouldn't be too big of an issue for us, I don't think. So, let me open up… I 
have a thousand tabs open, that's OK. Let me just make this a little bit less 
distracting. All right. So, whenever you're ready, if reading the questions 
aloud is how you conceptualize… [Technical issues] 

[Q3 Are you currently using asynchronous, computer-based virtual patients in your 
course curriculum?] 

A: This says, “Are you currently using a asynchronous computer-based virtual patient in 
your course curriculum?” Is that the first question? 

Q: It is. 

A: So, I can just say, “Yes.” 

Q: So, you're taking it on your…  

A: I'm taking it on my computer. 

Q: Then, I'll stop sharing mine then. There we go. If you can just let me know what 
question you're on and your thoughts about them as you provide answers 
that would be wonderful. 

A: OK, I'm just on number one. “Are you currently using asynchronous computer-based 
virtual patients in your course curriculum?” Yes, we are. That's fine. 
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“Have you ever used asynchronous computer-based virtual patients in the 
past?” I think, that's a good question too because when you're evaluating 
the students… I think that's important to know whether or not they have 
any experience with it, because a lot of times, as you're well aware, 
students that have never used it before a lot of times hate it in the 
beginning because they're not familiar with it. They get stressed out for 
about the first three weeks, you know? 

[Q5 For how many years have you taught in a nursing program?] 

A: “How many years have you taught in a nursing program?” OK. Lots. [Laughs] I think 
that's a really good question too, because the same thing. If you're… I 
think it's important to see who is using virtual patient simulation… I just 
think that, just from my own personal experience working with faculty of all 
ages, I think that the younger generation is much more in tune to using 
computer-based products as opposed to the older generation. It's funny 
because, this is just a story, our undergraduate program I've been trying to 
get them to use this software, and the people who were teaching… The 
adult physical assessment were a little bit older and they weren't really 
interested, but now there's a few younger ones in there now, and they've 
been asking me about it. I think it's funny because I'm 60, but I use this all 
the time. But a lot of people my age would never use this. You know what 
I'm saying? Does that make sense? 

Q: It will be interesting to sort by the demographic data when we look at the way the 
people are answering the questions. 

[Q6 In which type(s) of nursing program(s) do you currently teach? (Select all that 
apply.)] 

A: The other thing is… “In which type of nursing program do you teach?” I think that's 
important too for demographics to see at what level it is being used, you 
know? 

[Q7 At which type of institution do you currently teach?] 

A: “At which type of institution do you currently teach?” I guess that's important because 
maybe financially in a private insinuation they have a little bit more 
strength on finances there. They really hold you tight. It would be 
interesting… It might be interesting to see if the institution paid for it or if 
the student paid for it.  

Q: Is that something you think would be important to ask? 

A: Well, I'm thinking… What are your plans to do with this survey? The research? 

Q: I really want to measure the constructs individually of why people adopt virtual 
patients, and then how they use them in their classroom and look if there's 
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any relationship between those two constructs and beyond that, I think, 
just getting a benchmark of who where people are using these programs. 
Just because there's not much out there right now. 

A: Exactly, and there's not. Most nursing schools use simulation; they use in-person, 
standardized patients. Sometimes they set up a whole sim center, which 
we do, but they don't use virtual patients. I think the more and more online 
programs… you're going to see it more. I agree with you. My thought to 
that question was… I guess only because I'm thinking… Do less… I guess 
you're only be giving this survey to those people who actually use virtual 
patients.  

Q: Correct. If they answer no to the first questions, then they're excluded from the rest 
of the survey. 

A: All right. OK. I guess it wouldn't be important. I guess it would be important in a 
survey if you were trying to determine whether or not they would use 
virtual patient simulation. That answer might be important because public-
funded institutions may pay for that for students as opposed private 
installations that make the students pay, you know?  

Q: All right. I think that's a good question. 

A: It's just something I was thinking about, but I guess if you're doing… It depends on 
the context of the study. 

Q: Right, I think it is a very long survey, so I am hesitant to add questions, but I do see 
your point about that making a difference in how people use it. 

A: Yeah, it is I'm sure. I think that's one of our… You know, we're a very small, private 
institution. Our claim to fame is that we give a great education at a price 
that's almost equivalent to some of the state schools in Pennsylvania. To 
ask students to pay x-amount of money extra, beyond what they're already 
paying. That's some of the issues. Well, you just can't do that. In graduate, 
it's a little bit different, but I'm talking in undergraduate to bring them in, so 
that was my thought.  

Q: I think that's an excellent point. 

[Q8 What is your current faculty status?] 

[Q9 In which region of the United States do you currently teach?] 

A: OK, current faculty status I think is really important. You want to see what level 
they're coming from. Region of the United States. Well, that's interesting. I 
think that's interesting. You can see who is more progressive.  

Gender. Gender's fine. 
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[Q11 Were you part of the decision-making process to adopt the virtual patient used in 
your course?] 

A: “Were you a part of the decision marking process?” 

Yeah, that's important too, because if they got it jammed down their throat, 
they might not like it. If they were involved in it, they may like it more than 
others. I think that's a good question. 

Q: OK. 

A: OK, “Did you evaluate the virtual-patient program prior to adoption and integration?” 
Yeah, I think that's really good too, because a lot of times, the same with 
faculty, you have to go through that and feel comfortable with that 
yourself. If you're not, then you can correlate that question to some other 
answers if that person has never really looked at the program until they 
were thrown into class the first week. It could really sway your thought 
process toward virtual patient simulation, I think. 

OK, now I'm on the Likert scale type questions. Can you see my screen? 

Q: I cannot. 

A: OK, I'm afraid to do anything to try and share it. 

Q: Now, it's fine, because I'm following along on my own version of it and taking notes 
on a printed copy, so as long as you're doing a think aloud, I'll be able to 
tell exactly where you are. 

 [Q13 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: OK, “The variety of virtual patient cases included in their program…” I think that's a 
really good question. I think that especially now that you're putting more 
variety and focus in the graduate program, that's going to be really 
interesting. Because, right now, up until you started… We've been working 
on them. Up until then, the patient test was getting boring for the students. 
I think that's a good question. 

“The inclusion of varying levels of complexity among the virtual patient 
cases…” 

Yeah, that's good because… Did you ask and I'm sorry… Did you ask the 
question what level they taught at?  

Q: I did. What programs they were teaching in, yes. 
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A: OK. I can't remember. There was graduate there. That will be important to correlate 
because complexity in undergraduate is different than graduate. I think 
that will be a good question for correlation.  

“The means by which users by which users communicated or manipulated 
the virtual patient?” 

Yeah, that's a good one. Communication.  

“Level of engagement when interacting with a virtual patient.” I just have a 
question. I'm not sure about that one. The level of engagement. I don't 
know if… I think that it's hard… What do you define as the level of 
engagement? 

Q: Ah, I see. Well, what are you thinking? Are you thinking? Are you thinking this item 
should be clarified with a definition, or are you thinking that it's not 
appropriate because there is no common definition?  

A: Yeah, let me think a minute. I know what you're trying to say here. I understand what 
you're trying to say. I'm not sure if it's going to be appropriate there, AJ. 
Only because I think it's really hard to say “level of engagement” because 
that's so… That's a tough term, you know? I was thinking of another word, 
like the level of interaction with the virtual patient, but, again, what's the 
level mean? What does that exactly mean? There's where I'm a little 
unclear. I don't know, I might take that out of there.  

Q: Yeah, the great thing about a think aloud is you don't have to solve the problems, 
you just have to tell me what you think is confusing or you don't like, and I 
have to figure it out later. 

A: I think that's hard to quantify. It's hard to measure. 

Q: I agree. That's a good point. 

A: OK, “the realism of the virtual patient,” I think avatar. I think that's really a good 
question. I think especially now from the first time Tina was out there, until 
now. I think she's much more real; the students actually react to her on a 
higher level now than they did. I think that the faculty will see that as an 
important… that the virtual patient needs to be real to the student, or they 
sometimes don't take it so seriously. I think Tina has gotten to be so much 
more real.  

“The extent to which the virtual patient's responses were affected by how 
questions were asked?” That's a real good question, I think. The 
responses have improved, of course, with all the questions to the patient 
over the years. I think that's good. [Rereads question] I think that's good, 
especially for faculty on that undergraduate level. They're looking a lot at 
communication skills for students. I think that's where they're going to be 
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able to look at that and answer how important is that. That's going to be 
really important to them. That's your basic first several weeks class, 
usually, is just dealing with interviewing and communication. 

Q: So the way that's phrased is clear you think? 

A: I think it is. [Rereads question]. I think that's good. I do. 

Q: OK. 

[Q14 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “How important to you each factor below was in your decision to adopt a virtual 
patient software?” OK. 

“The reliability and the objectivity of the virtual patient.” Yeah, that's a good 
question.  

“The ability to replay common virtual patient case for all students to 
reference.” That's a good question too, because there are certain things. 
You know, when you first start teaching an online course, especially in 
physical assessment, and you've never used something like this before. 
First you teach the course without it, and then you integrate it into the 
course. I think at that point you're saying, “I need to find something better 
than what I'm doing.” I think that when you see this, you can pull… For 
instance, I have the students use Tina as their final paper, their final 
history and physical, so that ties in with that question. The ability to replay 
common case for the students to reference, so they can go back to that 
history and back to that psych eval and to write it up as a complete 
document and hand it in. I think that is a good question. I'm sure that other 
faculty are pulling… especially the focused exams now. That's what I did 
last semester. I just had them do the three focused exams in the 
respiratory. I didn't have them… I told them they could go through the 
whole respiratory system, but they would be graded on the focused exam. 
So, that will tie up those kinds of aspects of the program into that 
question.  

Q: OK, and you felt like the wording was clear? 

A: Yeah. Yeah. “The virtual patient program's flexibility of use and variety of application.” 
Is it the virtual patient's program flexibility or is it the virtual patient 
program's flexibility? I think it's the virtual patient program flexibility of use 
and variety of application. Maybe it should be the virtual patient's… not the 
plural. I think it reads a little easier.  

Q: OK. 
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A: OK. “The ability to use the virtual patient program with different levels of learners.” 
That sounds good. Yeah, that sounds good. 

Um, “students were able to…” Do you have an NA on this? 

Q: I don't. Do you think that would be important? 

A: Yeah, because you know what, this last question “the ability to use the virtual patient 
program with different levels of learners.” Some faculty are only teaching 
undergraduate or graduate, not both, so that answer may be skewed 
because they would just answer it at all important. You know what I 
mean? 

Q: Yeah, it sounds like you're interpreting it as graduate or undergraduate. My intent 
was more about different levels of learners could be interpreted as novice 
to expert, or beginning to advanced, rather than programmatic levels. Do 
you think if I made that clearer, that would change your opinion about it 
needing an NA? 

A: It would, yeah. I would, because when I read it like that I think when they different 
levels of learners, I'm thinking, “Well, I teach maybe the AD program and 
the BS program and I teach in the nurse practitioner masters program.” 
You know what I mean? The ability to use the patient program in the 
various levels of learners may be different too, you know? Maybe you 
want to clarify that.  

Q: OK.  

A: “Students were able to demonstrate their skills, knowledge, and ability…” Yeah, I 
think that's good. That's real clear.  

Q: OK, good. 

A: “The virtual patient program was learner controlled and self-paced.” Yeah, that's 
good too.  

“How important to each factor below was your decision to adopt…” OK. 

“The virtual patient saved time by replacing the need to write cases.” 
That's really clear. I like that.  

“The virtual patient could replace the grading of video assessments.” 
Yeah, well, OK. Yeah. I know what you mean, “The grading of their final 
video, their head to toe physical, or something?” 

Q: Yeah, it sounds like I need to clarify that one. What might make more sense to you? 

A: Maybe “the virtual patient could be used instead of a video assessment recording.” 
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Q: Yeah. 

[Q15 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “The availability of immediate, meaningful, and insightful feedback.” That's good. 

“The virtual patient program provided valid, reliable, and easy to grade 
results.” OK. Do you want to put all of them together? Valid, reliable, and 
easy to grade? You know what I mean? 

Q: I do know, yeah? Would you put them together? I guess that's really the question? I 
mean, some people do cluster those concepts as all being related. Of 
course, technically…  

A: You could valid and reliable and then use as something as “easy to grade” as 
another one. Because of valid and reliable doesn't necessarily mean it's 
going to be easy to grade. 

Q: That is an absolutely true point. Yeah. OK, that's really good feedback. Thank you.  

A: “The insight offered into student's critical thinking.” I guess I'm a little… This next 
sentence… I'm not sure if it's… It's OK. I have to go back and see what 
I'm looking' at. OK, yeah. OK. 

“The virtual patient program provided a detailed record…” Yeah, that's 
fine. That one's good too. 

 [Q16 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “Your perceived value of the program's cost and quality…” That's good.  

“The valued perceived by your tech-savvy students…” That's good, too. 

“Your confidence that the virtual patient program would continue to 
improve over time…” Yeah, that's a good one. 

“Your perception that the virtual patient provider was receptive to your 
feedback…” They're all good. I like those questions. They're all clear, you 
know? 

 [Q17-18 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “The virtual patient program applied the theories, concepts, processes, and skills…” 
All right, again, here we go. OK, it's hard; because what if they like the 
theories and concepts were there, but maybe not the processes, or the 
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skills were there but maybe not… You know what I mean? You maybe 
want to separate those thoughts out? 

Q: How would you separate those things? 

A: Theory and concepts, you could use together. Skills should be separate. I don't 
exactly know what you mean by processes. 

Q: I think I was aiming for nursing processes, but if it's not clear, then it's not a very 
good question. 

A: Well, no, nursing process is OK, but again this is for both levels, so graduate level 
doesn't use nursing process. 

Q: So, if I had two items, one was theory and concepts and one was for skills. You feel 
like that would cover all of the constructs that a faculty would be 
concerned with covering? The spirit of the question is really “Is the content 
there?” Does it fit your curricular framework? I want to make sure I'm 
being specific there, but it sounds like I'm really being too specific because 
now I'm conflating things. 

A: Yeah, I know what you mean… Yeah… I'm trying to think if you could just use one 
sentence there and say, “The virtual patient program applied [something] 
in your current curriculum…” You know, just a word that would 
encompass, so you don't have to separate it out. I know your concern. 
When surveys tend to get long, people start going through them and say, 
“I can't finish this.” You know? 

Q: Yeah, this is a long one already. 

A: So, I think maybe if you… I'm thinking if you want to… It's hard when you're just 
sitting here like this. If I had like an hour, just sitting and thinking about it 
on my own, I'd come up with something.  

Q: I can do that legwork. That's part of my research. It doesn't have to be on you, 
although I appreciate it. 

A: You know what I'm saying? It's hard to think off the top your head what you could use 
there. Something you want to use that says, more or less, the overall 
fundamental assessment is accomplished through virtual patients. Again, I 
just don't like all those terms in one sentence.  

Q: If I maybe use the word “content,” do you think that encompasses theories and 
skills?  

A: Well, any of the content, yeah. “The virtual patient program applies content…” You 
have to take that applied out of there… Yeah, you're going to have to fool 
around with that a little. 
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OK, “The virtual patient program demonstrated common, frequently-
encountered diagnosis.” That's good. 

“The virtual patient program's outcomes matched…” Oh, that's good. 
Yeah. Very clear too.  

“The virtual patient program met your programmatic needs…” Good.  

“The program could be used with you and your students current computer 
hardware…” Good. 

“The program was deviled via multiple modalities…” Good. OK. 

“The accuracy of the virtual patient's content…” Good. 

“The virtual patient modeled good nursing techniques…” Good. 

“Time commitment for your students…” That's good, too. 

“The virtual patient program could replace other components of your 
course.” Good. 

“The virtual patient program provided a safe environment…” Yes. 

“The virtual patient program provided a safe environment where students 
could adapt their thinking.” Good. They're all very good questions and very 
clear.  

Q: OK, excellent. Thank you. 

[Q19 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “The ability to customize the virtual patient cases.” Good. 

“Control the backend of the program by turning features on and off…” I 
don't know what that means.  

Q: It's more like “Can I turn features that aren't related to the virtual patient directly off 
and on…” 

A: Yeah, “Control the program by turning features on and off…” That would be a good 
question. Because that's really a good feature, that you can turn them off.  

Q: So, just make this a bit clearer. Yeah, that's technical language. That's my fault. 

A: That's all right. That's OK.  
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“The virtual patient program recognized and addressed its technical 
limitations…” How does it do that though? The virtual patient program 
recognized… How could it do that? 

Q: Two of the interviews I conducted to identify the constructs. People discussed 
wanting a program that recognized its limitations and provided 
supplementary materials, either through multiple-choice questions, videos, 
or some other sort of supplementary material, but I didn't know how to ask 
that question concisely.  

A: Yeah, I know what you mean, like the self-reflection and all of that. Right? 

Q: Yeah, but maybe that's not necessarily… I mean, if it's not evident that it's a 
construct within adoption, then maybe it's not important to ask this 
question. 

A: Yeah…  

Q: I think I'll have to revisit it and see how adamant…  

A: Yeah, I think you will too. Maybe it just needs a little bit of rewording. When I think of 
technical limitations… Recognizing and addressing its technical 
limitations. That doesn't lend me to even think of all the other aspects of 
the program. You know what I mean?  

Q: I do.  

A: So, you might want to reword… fool with that one a little bit. 

“Program's available features to supplement the virtual patient cases.” 
Available features such as the otoscope / ophthalmoscope, is that what 
you're thinking? 

Q: I was intending to measure items that weren't part of the virtual patient simulation, so 
things after the case, or other features for learning outside of the virtual 
environment. That's unclear as well. 

A: Yeah, well, you might just want to clarify that, AJ. Say “outside of the virtual patient 
environment,” “a program's available features that supplement the virtual 
patient cases.” You know, just a bit… a little clarity is all.  

Q: OK.  

A: OK.  

[Q20 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 
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A: “The organization of the virtual patient program…” Yeah, that's good. 

“The clarity and usefulness of the programs objectives and directions…” 
Yep. 

“The virtual patient program used a recognizable pedagogical 
framework…” That's good. 

 [Q21 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “The learning curve was managed for you and your students…” Learning curve? 

Q: Sounds like that's unclear to you. 

A: [Laughs] Well, I'm not sure what you mean by that. The program's learning curve… 

Q: So, if I were trying to measure something along the lines of the amount of time and 
effort it took to understand the technology, or how quickly you could 
understand and use the technology? How would you describe an item like 
that instead of using the term learning curve? 

A: Say that one more time, OK.  

Q: I'm trying the measure the ease of which a student or a faculty could understand and 
then use the program, so some technology is difficult to understand and 
so it takes longer and more effort to get acclimated. I am trying to describe 
that period of time when you're learning the program before you can use it 
well. 

A: Well, you might want to use “the ease,” just a little more specific about… Rather than 
“learning curve.” Oh God, what am I trying to say… My mind goes blank 
about 2:00, so… [Laughs] 

Q: That's no problem. Just knowing it's unclear is the most helpful information. I can 
work on refining it if I know there's a problem.  

A: You just want to say something like the ease of using the program, basically. You 
know, something like that.  

“The ease by which the virtual program could be integrated without 
modification…” Yeah, that's good. 

“The ease by which the program could be downloaded run.” That's good. 

What about the “the ease by which the program could used by your or 
your students?” You know?  
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Q: Maybe just parallel structure with the last two items, and that would make a little 
more sense? 

A: Exactly. Yeah, exactly. 

OK. “The virtual patient program had few technical problems.” OK. 

“The accessibility and helpfulness of the program's technical support 
team.” OK. 

“The training provided to the faculty and the resources and support 
materials provided to the students.” They're all good. 

Q: Excellent. 

A: OK. 

[Q22 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “The opportunity to test program before your decision to adopt…” 

“The program offered a free trial…” 

You saw a demonstration of the program at a professional conference…” 

“You saw a personal demonstration of the program…” Good. All clear. 

Q: Excellent. 

[Q23 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: “Evidence provided on the program's effectiveness.” OK. 

“The program metrics for learning outcomes.” OK. 

“The perceived opportunity it provides to students.” OK. 

“The demonstrable and clear outcomes provided by the program.” All 
right. 

“Your student could see the benefits of the program.” Mm-hm. 

“The students embraced the virtual patient technology.” 

“You heard about the program from others.” 
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“Your awareness of virtual patient program's available.” OK, good. Those 
are all nice and clear. 

Q: Excellent. 

[Q24 Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT a virtual patient software for your course(s).] 

A: OK. “The impression you received from other faculty in your program.” OK. 

“The administrator or institutional pressure.” OK. 

“An administrative input on the decision.” OK. 

“A curriculum committees input.” OK. 

“The program's ability to relieve issues caused by the attrition of faculty 
and administrators in your program.” 

“All faculty were willing to use the virtual patient program.”  

“The existence of user groups and forums dedicated to faculty who use 
the virtual program.” 

“The existence of a champion faculty who acted as a liaison with virtual 
patient…” They're all good questions. 

Q: Oh, OK. Excellent. 

[Q25 Please indicate how often you have done the following.] 

A: “Now please indicate how often you have done the following:' 

“Assigned the virtual patient as a graded activity to teach content prior to 
your lecture.” That's good. 

“You used the virtual patient as a classroom activity to demonstrate 
concepts.” Good. 

“Assigned the virtual patient as practice and provided feedback students 
with no grade or minimal grade.” Wait a minute, “feedback students?” 

Q: I am missing a word there. 

A: Ah, yeah, “to students with no grades…” Yeah, you just have to put “to” in there and 
that's good. 

“Assigned the virtual patient as formative assessment to benchmark your 
students' current skills and abilities.” OK. 
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“Assign the virtual patient as a tool to evaluate your students.”  

You know, I just want to go back up to that one we just talked about, 
where you missed the word. Do you think you should separate that into 
two? With no grade and with a grade? 

Q: OK, I see what you mean. 

A: Yeah, because that might be important for you to know, you know? Whether or not 
the faculty are using it as a grading tool or not, you know? 

Q: Yeah, yeah. 

A: OK. ”Assign the virtual patient as a tool to evaluate your students.” OK. 

“Assign the virtual patient to assess specific skills.” Good. Good. The rest 
of them are all good. 

Q: Excellent. 

[Q26 Please indicate how often you have done the following.] 

A: “Used time spent with the virtual patient to replace the clinical hours.” OK, that's 
good. 

“Used time spent with the virtual patient to replace practicum hours.” OK. 

“Assign the virtual patient as practice prior to labs…" OK. 

“Assign the virtual patient to prepare students for in-class activities…” 

[Q27 Please indicate how often you have done the following.] 

A: “Use the virtual patient to apply concepts from other classes to connect content from 
one course to another.” That's good. 

“Use the virtual patient to increase the complexity of concepts…" They're 
all good questions.  

Q: One question. The person I interviewed before you. You two are the first I'm 
speaking with. She had a problem with the first two items, because she 
said clinical hours and practicum hours, were used interchangeably as 
terms in her program, so she would combine those two items “to replace 
clinical or practicum hours.” Do you use those terms separately? 

A: We only use the terms clinical hours where we are. I'm sure other programs use 
other types of… practicums might be for graduates or something, and 
undergraduates use… You could combine them and just say clinical 
hours, so you wouldn't have to have two questions there. 
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Q: OK, so I could just eliminate the other question all together.  

A: Yeah, you could, because everyone will assume that it's clinical hours. You know? 

Q: You don't feel people would feel practicum hours were missing; you think that 
practicum is like a sub category under clinical hours? 

A: Yeah, I do think so. I mean… I mean, personally I don't really know what the 
difference is. I'm not sure… I guess a practicum could be considered in 
maybe in a nursing education program, that someone had to teach in a 
classroom setting or something like that, you know? 

Q: I might have to do a little more digging on that, I think. 

A: Yeah, I think if you just use one question with clinical hours that would suffice for it. I 
really do. 

Q: OK, that just might be the easiest thing then. 

A: OK, I think the rest of them are good. 

Q: OK. 

A: Was your last person as crazy as me? 

Q: No, she was… You are not crazy, so there's no way to compare. 

A: I know. Sometimes I get picky about things though. 

Q: No, but that's exactly what I need. I need probably two hundred to three hundred 
respondents of my final instrument so I can do factor analysis, so I need 
the questions to be clear.  

A: OK. “Assign the virtual patient as a regular as activity.” That's good. 

“Assign the virtual patient sporadically for specific, rarely occurring 
objectives.” That's OK, too. I think some people use weekly and some 
people don't, you know? 

“Create new student worksheets and guides for a virtual patient program 
to achieve desired outcomes.” That's good. 

“Use the virtual patient to communicate teachable moments…” Yes. 

“Graded the virtual patient assignments as pass / fail…” OK. That's good. 

Q: Well, those are the last of the questions. I just have a couple of follow up questions 
about general perceptions, if that's OK with you? 
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A: Sure. 

Q: Overall, would you describe this survey as easy or difficult to complete? 

A: I don't think it's hard to complete, no. I think it's easy. 

Q: You can say if it's difficult, you won't hurt my feelings. 

A: No, I don't think it's difficult, aside from the questions that we went through and you're 
going to fix them. The rest of them were all very self-explanatory, 
especially if you're familiar with the product, you know? 

Q: Was there anything besides the items you already mentioned that was unclear or 
confusing about how to fill the survey? 

A: No, I don't think so.  

Q: And if you can think about the appearance of the survey for a moment, not the 
questions themselves. Is there anything about how it looks or is presented 
that you liked or didn't like? 

A: No, I think the… I actually like that Likert scale type of set up. I just think it's easier. 
Are you going to assign numbers or no to the scale? 

Q: For my analysis, they will include numbers, but they appear on the backend of the 
survey. I don't think respondents will see the numbers. Would it be helpful 
for respondents to see the numbers? 

A: No, I was just wondering. It was just my own curiosity.  

Q: When I pull the data, it will give each value a number for me. 

A: Yeah, I think it's good. I think you covered everything. I think it was very inclusive. I 
think it will give you a really good idea… to answer your question.  

Q: Well, thank you so much for your time. Your feedback is really going to help me 
design a better final version of this survey, so I really appreciate your time. 
Thank you very much. 

A: Oh, sure, any time, any time. 
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APPENDIX F 
VIRTUAL PATIENT ADOPTION AND INTEGRATION IN NURSING SURVEY 

INSTRUMENT 

1. Thank you for your interest in participating in this survey on the adoption and 
integration of virtual patient simulations in nursing education. This survey will 
take approximately 15 minutes to complete. 

2. My name is A.J. Kleinheksel, and I am a doctoral candidate at the University of 
Florida in the Educational Technology program. For my dissertation research, I 
have designed this survey instrument to identify the features that nursing faculty 
consider important in their decision to adopt a virtual patient simulation, and the 
ways in which that virtual patient is then integrated into their curriculum. 

Your participation is strictly voluntary, and you may withdraw your participation at 
any time, without penalty. There is no compensation to you for participating in the 
study. All information collected will be used for research only and will be kept 
confidential. For information regarding your rights as a research participant, you 
may contact the University of Florida Institutional Review Board at (352) 392-
0433. There are no direct benefits to completing this survey, but your answers 
will help to inform and advance the field of virtual patient simulations in nursing 
education. There is a minimal risk that security of any online data collected with 
this instrument may be breached. However, all study data will be collected 
through an online survey-collection program called Qualtrics. Qualtrics is a 
secure site with SAS 70 certification for rigorous privacy standards. Any data that 
you provide through this program will be encrypted for security purposes using 
Secure Socket Layers (SSL). Only the study investigator will have access to the 
data on Qualtrics. To protect your privacy, all participants’ IP addresses will be 
masked by Qualtrics and will be unavailable to, and unidentifiable by, the 
investigator or others. Qualtrics’ privacy policy can be obtained at 
http://www.qualtrics.com/privacy-statement  

Once the study is completed, I would be happy to share the results with you, if 
requested. 

If you have any questions about the survey instrument or my research, please 
contact me:  

A.J. Kleinheksel  

Kleinhe2@ufl.edu 

3. Are you currently, or have you ever been a nurse educator? 

 Yes 

 No (If “No” is selected, then skip to the end of survey) 
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4. For the purpose of this study, a virtual patient is defined as a computer-based 
and asynchronous interactive clinical simulation. 

These virtual patients are automated, and require no “man behind the curtain” to 
control the their speech, physical responses, or behavior. The learner input to a 
virtual patient can be spoken, typed, or selected from options that are provided. 

Some virtual patients are presented as two-dimensional images or pictures, while 
others are three-dimensional characters who can move and speak. 

Note that, for the purpose of this study, live (synchronous) virtual reality 
simulations, such as those performed in the Second Life virtual world, are 
not considered to be virtual patients. 

Photo by Alan Levine (CC BY-SA 2.0) 

 

5. Are you currently using asynchronous, computer-based virtual patients in your 
course(s)? 

 Yes 

 No (If “No” is selected, then display Q6) 
 

6. Have you ever used an asynchronous, computer-based virtual patient in your 
course(s) in the past? 
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 Yes 

 No (If “No” is selected, then skip to the end of survey) 
 

7. Please select the answers that best apply to you. If you are retired, please select 
the answers that applied to your last semester of active employment prior to 
retirement. 

8. For how many years have you taught in a nursing program? 

 1 year 

 2-4 years 

 5-7 years 

 8-10 years 

 11-15 years 

 16-20 years 

 21-25 years 

 26-30 years 

 More than 30 years 
 

9. What is your current faculty status? 

 Clinical Instructor 

 Clinical Assistant Professor 

 Clinical Associate Professor 

 Clinical Professor 

 Instructor 

 Assistant Professor 

 Associate Professor 

 Professor 

 Adjunct 
 

10. At which type of institution do you currently teach? (Select the highest degree 
awarded.) 

 Public doctorate-granting university 

 Private, nonprofit doctorate-granting university 

 For-profit doctorate-granting university 

 Public master's college or university 

 Private, nonprofit master's college or university 

 For-profit master's college or university 

 Public baccalaureate college 

 Private, nonprofit baccalaureate college 

 For-profit baccalaureate college 

 Public associates college 

 Private, nonprofit associates college 
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 For-profit associates college 

 Technical institution 

 Tribal college 
 

11. In which type(s) of nursing program(s) do you currently teach? (Select all that 
apply.) 

 Licensed Practical/Vocational Nursing (LPN/LVN) 

 Associate Degree in Nursing (ADN) 

 LPN-to-ADN 

 Bachelor of Science in Nursing (BSN) 

 RN-to-BSN 

 Second Degree BSN 

 Master of Science in Nursing (MSN) 

 Post-Master’s Certificate 

 Doctor of Nursing Education 

 Doctor of Nursing Practice 

 Doctor of Philosophy 

 Other 
 
12. Through which method(s) do you currently deliver the content of your course(s)? 

(Select all that apply.) 

 Face-to-Face (traditional, classroom-based instruction, with no content delivered 
online) 

 Web-Enhanced (classroom-based instruction, with up to 30% of content 
delivered online) 

 Blended/Hybrid (both classroom-based and web-based instruction, with up to 
80% of content delivered online) 

 Fully Online (web-based instruction, with more than 80% of content delivered 
online) 
 

13. What is the length of your course semesters? (Select all that apply.) 

 Traditional semester (12 weeks or more) 

 Accelerated semester (11 weeks or fewer) 
 

14. For how many semesters have you used a virtual patient program, including the 
current semester? 

 1 semester 

 2 semesters 

 3 semesters 

 4 semesters 

 More than 4 semesters 
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15. Who currently pays for the virtual patient program used in your course(s)? 

 The nursing program, using its own funds 

 The nursing program, using grant funding 

 The students, through a lab fee 

 The students, by direct purchase 

 The virtual patient does not cost any money 
 

16. Were you part of the decision-making process to adopt the virtual patient you use 
in your course(s)? 

 Yes 

 No (If “No” is selected, then skip to the end of survey) 
 

17. Did you evaluate the virtual patient program prior to adoption and integration? 

 Yes 

 No 
 

18. For which nursing program did you FIRST ADOPT the virtual patient 
program? This is the program for which you will be answering the questions in 
this survey. 

 Licensed Practical/Vocational Nursing (LPN/LVN) 

 Associate Degree in Nursing (ADN) 

 LPN-to-ADN 

 Bachelor of Science in Nursing (BSN) 

 RN-to-BSN 

 Second Degree BSN 

 Master of Science in Nursing (MSN) 

 Post-Master’s Certificate 

 Doctor of Nursing Education 

 Doctor of Nursing Practice 

 Doctor of Philosophy 

 Other 
 

19. The following items are virtual patient characteristics and situational variables 
that may have been influential in your evaluation and selection of a virtual patient 
program.  

If you are using a virtual patient program in several nursing courses, please 
select responses that apply to the first course for which you adopted the virtual 
patient. 



 

188 

20. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The variety of virtual patient cases included in the program 

b) The inclusion of varying levels of complexity among the virtual patient cases 

c) The means by which users communicated with and manipulated the virtual 
patient 

d) The level of learner engagement when interacting with the virtual patient 

e) The realism of the virtual patient avatar (e.g., art, sound, dialogue, setting) 

f) The variety of questions a student could ask the virtual patient 

g) The number of responses the virtual patient could provide 

21. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The consistency of the virtual patient experience 

b) The ability to reference a common virtual patient case with all students 

c) The virtual patient program's flexibility of application 

d) The ability to use the virtual patient program with learners of varying levels of 
knowledge and experience 

e) The capability for students to demonstrate their skills, knowledge, and ability to 
strategically navigate a situation through the virtual patient program 

f) The virtual patient program was learner-controlled and self-paced 

g) The virtual patient program was constantly available for students to use at any 
time of day 

h) The virtual patient program offered supplemental features or activities outside of 
the simulation environment 

22. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 
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Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The virtual patient could save time by replacing the need to write cases and run 
simulations 

b) The virtual patient could replace the grading of video recordings 

c) The virtual patient program gave immediate and meaningful feedback to students 

d) The virtual patient program provided valid and reliable results 

e) The virtual patient program provided easy-to-grade results 

f) The virtual patient program provided a detailed record of students' performance 

g) The virtual patient program offered insight into students' critical thinking 

23. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) Your perceived value of the program's cost and quality 

b) The value perceived by your tech-savvy students 

c) Your confidence that the virtual patient program would continue to improve over 
time 

d) Your perception that the virtual patient provider was receptive to your feedback 

24. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The virtual patient program applied the theories and concepts taught in your 
current curriculum 

b) The virtual patient program applied the skills taught in your current curriculum 

c) The virtual patient program demonstrated frequently encountered diagnoses 

d) The virtual patient program's outcomes matched your learning objectives 

e) The virtual patient program met the needs of your academic program 
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f) The virtual patient program could be used with you and your students' current 
computer hardware 

g) The program was delivered via multiple modalities (e.g., laptops, tablets, mobile 
phones) 

25. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The virtual patient's content was accurate 

b) The virtual patient modeled good nursing techniques 

c) You had the ability customize the virtual patient cases 

d) You were able to control the virtual patient program by turning features on and off 

e) The time commitment required by the virtual patient assignments was 
appropriate for your students 

f) The virtual patient program could replace other components of your course 

g) The virtual patient program provided a safe environment where students could 
make mistakes and build confidence 

h) The virtual patient program provided a realistic clinical environment where 
students could adapt their thinking 

26. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The ease with which the program could be downloaded or run 

b) The ease with which the virtual patient program could be integrated into your 
curriculum without modifications 

c) The effort required to learn how to use the virtual patient program was 
manageable for you and for your students 

d) The virtual patient program used a recognizable pedagogical framework 

e) The clarity and usefulness of the program's objectives and directions 



 

191 

f) The overall organization of the virtual patient program 

27. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The virtual patient program had few technical problems 

b) The program's technical support team was easily accessible and helpful 

c) Training was provided to faculty 

d) Resources and support materials were provided to students 

28. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) You saw a demonstration of the program at a professional conference 

b) You saw a personal demonstration of the program 

c) You had the opportunity to test the program prior to adoption 

d) The program offered a free trial 

29. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) Evidence was provided on the program's effectiveness 

b) The program provided metrics for the assessment of learning outcomes 

c) The program provided observable and clear outcomes 

d) The program provided a perceived learning opportunity for your students 

e) The benefits of the program were clear to your students 

f) Students embraced the virtual patient technology 

g) You heard about the program from others 
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h) You were less familiar with the other virtual patient programs available 

30. Matrix: Please indicate HOW IMPORTANT to you each factor below was in your 
DECISION TO ADOPT virtual patient software for your course(s). (continued) 

Options: Not at all Important; Slightly Important; Somewhat Important; Very 
Important; Extremely 

a) The pressure you received from other faculty in your program 

b) The administrative or institutional pressure you received to innovate 

c) The administrative input on the decision 

d) A curriculum committee's input on the decision 

e) The program's ability to relieve issues caused by the attrition of faculty and 
administrators in your program 

f) All faculty were willing to use the virtual patient program 

g) The existence of a champion faculty who acted as a liaison with the virtual 
patient program provider 

h) The availability of user groups and forums dedicated to faculty who used the 
virtual patient program 

31. The following items describe ways in which you may have integrated the virtual 
patient program after your decision to adopt it into your curriculum. 

If you have been using a virtual patient program for several semesters, please 
select responses that apply to the most recent semester in which you used the 
program. 

32. Matrix: Please indicate HOW OFTEN you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Assigned the virtual patient as an activity with no enforced order within the other 
activities of an asynchronous module 

b) Assigned the virtual patient as an activity to teach content prior to your lecture, 
lab, or video instruction 

c) Used the virtual patient as a live, synchronous activity in your classroom or lab to 
demonstrate concepts 

d) Assigned the virtual patient after your lecture, lab, or video instruction to reinforce 
concepts taught 
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e) Assigned the virtual patient as a low stakes, formative assessment to monitor or 
benchmark your students' current skills and abilities at the beginning or during 
your course 

f) Assigned the virtual patient as a summative assessment instrument to evaluate 
your students' proficiency at the conclusion of your course 

g) Assigned the virtual patient to assess a single targeted skill (e.g., clinical 
reasoning, documentation, or physical assessment techniques) 

33. Matrix: Please indicate HOW OFTEN you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Used time spent with the virtual patient to replace clinical hours 

b) Used time spent with the virtual patient to replace practicum hours 

c) Used time spent with the virtual patient to replace lab hours 

d) Assigned the virtual patient as practice to prepare for labs or off-site clinical 
placements 

e) Assigned the virtual patient as preparation for class activities (e.g., referring to 
students' documentation in a group discussion on documentation practices) 

f) Used the virtual patient to apply concepts from other classes to connect content 
from one course to another 

g) Used the virtual patient to demonstrate increasingly complex concepts 

34. Matrix: Please indicate HOW OFTEN you have done the following. 

Options: Never; Rarely; Sometimes; Often; Always 

a) Assigned the virtual patient as a regular activity (e.g., weekly) 

b) Created a grading rubric to assess outcomes not directly measured within the 
virtual patient program 

c) Created new student worksheets or guides for a virtual patient assignment to 
achieve particular outcomes 

d) Used the virtual patient as a way to communicate teachable moments to your 
students 

e) Graded a virtual patient assignment with a letter or numerical grade 
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f) Graded a virtual patient assignment as pass/fail, without assigning a letter or 
numerical grade 

g) Provided only feedback for a virtual patient assignment, without assigning a 
grade 
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APPENDIX G 
DESCRIPTIVE STATISTICS 

Table G-1.  Adoption subscale statistics. 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Trustworthiness  

The virtual patient program could 
be used with you and your 
students' current computer 
hardware 

178 4.56 0.672 -1.789 0.182 4.541 0.362 

Trustworthiness  
The virtual patient's content was 
accurate 

174 4.82 0.384 -1.697 0.184 0.889 0.366 

Trustworthiness  
The virtual patient modeled good 
nursing techniques 

174 4.72 0.531 -2.032 0.184 4.583 0.366 

Trustworthiness  
The time commitment required by 
the virtual patient assignments 
was appropriate for your students 

176 4.35 0.65 -0.487 0.183 -0.686 0.364 

Trustworthiness  

The virtual patient program 
provided a safe environment 
where students could make 
mistakes and build confidence 

177 4.54 0.594 -0.885 0.183 -0.197 0.363 

Trustworthiness  

The effort required to learn how 
to use the virtual patient program 
was manageable for you and for 
your students 

177 4.47 0.613 -0.855 0.183 0.511 0.363 

Trustworthiness  

The ease with which the virtual 
patient program could be 
integrated into your curriculum 
without modifications 

178 4.34 0.664 -0.633 0.182 -0.109 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Trustworthiness  
The ease with which the program 
could be downloaded or run 

178 4.36 0.725 -1.299 0.182 2.738 0.362 

Trustworthiness  
The virtual patient program had 
few technical problems 

177 4.54 0.622 -1.576 0.183 4.829 0.363 

Trustworthiness  
The program’s technical support 
team was easily accessible and 
helpful 

177 4.68 0.49 -1.086 0.183 -0.133 0.363 

Worldbuilding 
The variety of virtual patient 
cases included in the program 

177 4.02 0.983 -1.209 0.183 1.462 0.363 

Worldbuilding 
The inclusion of varying levels of 
complexity among the virtual 
patient cases 

178 4.2 0.859 -1.159 0.182 1.511 0.362 

Worldbuilding 
The means by which users 
communicated with and 
manipulated the virtual patient 

178 4.17 0.806 -1.102 0.182 1.942 0.362 

Worldbuilding 
The level of learner engagement 
when interacting with the virtual 
patient 

177 4.48 0.631 -0.952 0.183 0.52 0.363 

Worldbuilding 
The realism of the virtual patient 
avatar (e.g., art, sound, dialogue, 
and setting) 

178 4.24 0.746 -0.755 0.182 0.243 0.362 

Worldbuilding 
The variety of questions a 
student could ask the virtual 
patient 

178 4.58 0.569 -1.175 0.182 1.444 0.362 

Worldbuilding 
The number of responses the 
virtual patient could provide 

178 4.49 0.594 -0.877 0.182 0.67 0.362 

Worldbuilding 
The virtual patient program’s 
flexibility of application 

178 4.2 0.729 -0.676 0.182 0.317 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Worldbuilding 

The ability to use the virtual 
patient program with learners of 
varying levels of knowledge and 
experience 

177 4.21 0.877 -0.933 0.183 0.12 0.363 

Worldbuilding 
The program was delivered via 
multiple modalities (e.g., laptops, 
tablets, mobile phones) 

177 3.89 1.069 -0.858 0.183 0.154 0.363 

Worldbuilding 
You had the ability customize the 
virtual patient cases 

173 3.54 1.198 -0.643 0.185 -0.335 0.367 

Worldbuilding 
You were able to control the 
virtual patient program by turning 
features on and off 

173 3.82 1.033 -0.659 0.185 -0.041 0.367 

Worldbuilding 
The clarity and usefulness of the 
program's objectives and 
directions 

178 4.33 0.651 -0.446 0.182 -0.705 0.362 

Worldbuilding 
The virtual patient program used 
a recognizable pedagogical 
framework 

178 4.13 0.84 -1.129 0.182 1.717 0.362 

Pedagogy  

The capability for students to 
demonstrate their skills, 
knowledge, and ability to 
strategically navigate a situation 
through the virtual patient 
program 

178 4.55 0.629 -1.776 0.182 5.708 0.362 

Pedagogy  
The virtual patient program 
applied the theories and concepts 
taught in your current curriculum 

178 4.38 0.721 -1.18 0.182 2.049 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Pedagogy  
The virtual patient program 
demonstrated frequently 
encountered diagnoses 

178 4.26 0.774 -0.854 0.182 0.304 0.362 

Pedagogy  
The virtual patient program's 
outcomes matched your learning 
objectives 

177 4.42 0.671 -1.202 0.183 2.723 0.363 

Pedagogy  
The virtual patient program met 
the needs of your academic 
program 

177 4.6 0.556 -1.026 0.183 0.052 0.363 

Pedagogy  
The virtual patient program 
applied the skills taught in your 
current curriculum 

178 4.5 0.666 -1.567 0.182 4.083 0.362 

Pedagogy  
Evidence was provided on the 
program's effectiveness 

178 4.18 0.845 -1.149 0.182 1.939 0.362 

Pedagogy  
The program provided metrics for 
the assessment of learning 
outcomes 

178 4.24 0.831 -1.065 0.182 1.364 0.362 

Pedagogy  
The program provided a 
perceived learning opportunity for 
your students 

178 4.53 0.674 -1.672 0.182 4.173 0.362 

Pedagogy  
The program provided 
observable and clear outcomes 

178 4.39 0.768 -1.412 0.182 2.436 0.362 

Differentiation  
The consistency of the virtual 
patient experience 

177 4.33 0.635 -0.404 0.183 -0.673 0.363 

Differentiation  
The ability to reference a 
common virtual patient case with 
all students 

178 4.19 0.873 -1.144 0.182 1.615 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Differentiation  
The virtual patient program was 
learner-controlled and self-paced 

178 4.21 0.85 -1.039 0.182 1.158 0.362 

Differentiation  
The virtual patient program was 
constantly available for students 
to use at any time of day 

177 4.56 0.673 -1.352 0.183 0.98 0.363 

Differentiation  

The virtual patient program 
offered supplemental features or 
activities outside of the simulation 
environment 

178 3.9 0.927 -0.657 0.182 0.076 0.362 

Differentiation  
The virtual patient could save 
time by replacing the need to 
write cases and run simulations 

178 3.41 1.295 -0.486 0.182 -0.783 0.362 

Differentiation  
Your perceived value of the 
program's cost and quality 

178 4.3 0.654 -0.651 0.182 0.513 0.362 

Differentiation  
The value perceived by your 
tech-savvy students 

177 4.01 0.866 -1.137 0.183 1.775 0.363 

Differentiation  
Your perception that the virtual 
patient provider was receptive to 
your feedback 

178 4.34 0.781 -1.404 0.182 2.89 0.362 

Differentiation  
The overall organization of the 
virtual patient program 

178 4.48 0.631 -1.096 0.182 1.404 0.362 

Encouragement 
The benefits of the program were 
clear to your students 

178 4.35 0.804 -1.375 0.182 2.437 0.362 

Encouragement 
Students embraced the virtual 
patient technology 

178 4.12 0.825 -1.077 0.182 1.725 0.362 

Encouragement 
A curriculum committee's input on 
the decision 

178 2.87 1.392 -0.023 0.182 -1.252 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Encouragement 

The program’s ability to relieve 
issues caused by the attrition of 
faculty and administrators in your 
program 

178 2.43 1.495 0.44 0.182 -1.346 0.362 

Encouragement 
All faculty were willing to use the 
virtual patient program 

178 3.15 1.307 -0.351 0.182 -0.984 0.362 

Encouragement 

The availability of user groups 
and forums dedicated to faculty 
who used the virtual patient 
program 

178 2.83 1.448 0.05 0.182 -1.398 0.362 

Encouragement 

The existence of a champion 
faculty who acted as a liaison 
with the virtual patient program 
provider 

177 3.44 1.409 -0.648 0.183 -0.885 0.363 

Clarity 
The virtual patient program 
provided a detailed record of 
students’ performance 

178 4.52 0.699 -1.438 0.182 1.745 0.362 

Clarity 
Your confidence that the virtual 
patient program would continue 
to improve over time 

178 4.37 0.735 -0.97 0.182 0.434 0.362 

Clarity Training was provided to faculty 177 4.5 0.74 -1.61 0.183 2.527 0.363 

Clarity 
Resources and support materials 
were provided to students 

177 4.59 0.588 -1.278 0.183 1.52 0.363 

Clarity 
You had the opportunity to test 
the program prior to adoption 

177 4.43 0.817 -1.764 0.183 3.628 0.363 

Clarity The program offered a free trial 176 3.85 1.324 -0.984 0.183 -0.165 0.364 

Clarity 
You saw a personal 
demonstration of the program 

177 4.03 1.095 -1.213 0.183 0.885 0.363 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Evaluation 
The virtual patient could replace 
the grading of video recordings 

177 2.83 1.521 0.055 0.183 -1.489 0.363 

Evaluation 
The virtual patient program gave 
immediate and meaningful 
feedback to students 

178 4.47 0.714 -1.545 0.182 3.286 0.362 

Evaluation 
The virtual patient program 
provided valid and reliable results 

178 4.52 0.631 -0.974 0.182 -0.106 0.362 

Evaluation 
The virtual patient program 
offered insight into students’ 
critical thinking 

178 4.54 0.664 -1.394 0.182 1.628 0.362 

Evaluation 
The virtual patient program 
provided easy-to-grade results 

177 4.17 1.019 -1.388 0.183 1.617 0.363 

Evaluation 
The virtual patient program could 
replace other components of your 
course 

177 3.66 1.167 -0.656 0.183 -0.267 0.363 

Evaluation 

The virtual patient program 
provided a realistic clinical 
environment where students 
could adapt their thinking 

176 4.58 0.56 -1.109 0.183 1.374 0.364 

Administrative 
Pressure 

The pressure you received from 
other faculty in your program 

178 1.9 1.158 1.049 0.182 0.104 0.362 

Administrative 
Pressure 

The administrative or institutional 
pressure you received to 
innovate 

178 2.19 1.296 0.662 0.182 -0.846 0.362 

Administrative 
Pressure 

The administrative input on the 
decision 

178 2.73 1.412 0.148 0.182 -1.286 0.362 
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Table G-1.  Continued 

    Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Visibility 
You saw a demonstration of the 
program at a professional 
conference 

176 2.72 1.527 0.168 0.183 -1.465 0.364 

Visibility 
You heard about the program 
from others 

174 2.9 1.356 -0.049 0.184 -1.243 0.366 

Visibility 
You were less familiar with the 
other virtual patient programs 
available 

174 2.73 1.309 0.168 0.184 -0.98 0.366 
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Table G-2.  Integration subscale statistics. 

     Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Hour 
Replacement 

Used time spent with the virtual patient to 
replace clinical hours 

178 1.98 1.432 1.151 0.182 -0.191 0.362 

Hour 
Replacement 

Used time spent with the virtual patient to 
replace practicum hours 

178 1.9 1.386 1.277 0.182 0.135 0.362 

Hour 
Replacement 

Used time spent with the virtual patient to 
replace lab hours 

178 2.19 1.463 0.801 0.182 -0.856 0.362 

Hour 
Replacement 

Provided only feedback for a virtual 
patient assignment, without assigning a 
grade* 

175 2.14 1.131 0.425 0.184 -1.271 0.365 

Intensive 
Integration 

Used the virtual patient as a live, 
synchronous activity in your classroom or 
lab to demonstrate concepts 

178 2.31 1.35 0.498 0.182 -1.111 0.362 

Intensive 
Integration 

Assigned the virtual patient to assess a 
single targeted skill (e.g., clinical 
reasoning, documentation, or physical 
assessment techniques) 

177 3.08 1.49 -0.158 0.183 -1.395 0.363 

Intensive 
Integration 

Assigned the virtual patient as an activity 
with no enforced order within the other 
activities of an asynchronous module 

176 2.11 1.358 0.895 0.183 -0.505 0.364 

Intensive 
Integration 

Assigned the virtual patient as a regular 
activity (e.g., weekly)* 

174 3.41 0.956 -1.556 0.184 1.223 0.366 

Intensive 
Integration 

Created a grading rubric to assess 
outcomes not directly measured within 
the virtual patient program* 

175 2.53 1.268 -0.093 0.184 -1.663 0.365 
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Table G-2.  Continued 

     Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Intensive 
Integration 

Created new student worksheets or 
guides for a virtual patient assignment to 
achieve particular outcomes* 

175 2.06 1.143 0.541 0.184 -1.215 0.365 

Intensive 
Integration 

Graded a virtual patient assignment with 
a letter or numerical grade* 

174 2.86 1.229 -0.497 0.184 -1.391 0.366 

Leveling 

Assigned the virtual patient as a 
summative assessment instrument to 
evaluate your students’ proficiency at the 
conclusion of your course 

177 2.8 1.549 0.075 0.183 -1.547 0.363 

Leveling 
Used the virtual patient to apply concepts 
from other classes to connect content 
from one course to another 

178 2.79 1.434 0.114 0.182 -1.328 0.362 

Leveling 
Used the virtual patient to demonstrate 
increasingly complex concepts 

178 3.31 1.34 -0.425 0.182 -0.921 0.362 

Leveling 
Used the virtual patient as a way to 
communicate teachable moments to your 
students* 

175 2.84 1.027 -0.575 0.184 -0.769 0.365 

Preparation 
Assigned the virtual patient as an activity 
to teach content prior to your lecture, lab, 
or video instruction 

178 3.17 1.404 -0.254 0.182 -1.185 0.362 

Preparation 
Assigned the virtual patient as practice to 
prepare for labs or off-site clinical 
placements 

178 3.12 1.493 -0.359 0.182 -1.336 0.362 
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Table G-2.  Continued 

     Skewness Kurtosis 

Factor Item N Mean SD Statistic Std. Error Statistic Std. Error 

Preparation 

Assigned the virtual patient as 
preparation for class activities (e.g., 
referring to students' documentation in a 
group discussion on documentation 
practices) 

177 3.16 1.389 -0.377 0.183 -1.144 0.363 

Preparation 
Graded a virtual patient assignment as 
pass/fail, without assigning a letter or 
numerical grade* 

173 2.43 1.23 0.007 0.185 -1.612 0.367 

Benchmarking 

Assigned the virtual patient as a low 
stakes, formative assessment to monitor 
or benchmark your students' current 
skills and abilities at the beginning or 
during your course 

178 3.19 1.385 -0.322 0.182 -1.142 0.362 

Benchmarking 
Assigned the virtual patient after your 
lecture, lab, or video instruction to 
reinforce concepts taught 

177 3.47 1.382 -0.614 0.183 -0.795 0.363 

*Item was scored on a 4-point scale 
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APPENDIX H 
PARALLEL ANALYSIS RESULTS 

Common Factor Analysis for Adoption Construct 

153 cases 
71 variables 
1000 random data sets 
 
Table H-1.  Parallel analysis eigenvalues for adoption factors 

Factor Raw data Random data 
means 

Random data 
95th percentile 

1 18.117758 2.153859 2.298190 
2 4.708072 2.004339 2.125192 
3 3.043582 1.890163 2.002401 
4 2.411029 1.788565 1.886260 
5 2.091228 1.703110 1.789494 
6 1.836646 1.624561 1.707305 
7 1.755753 1.551395 1.625073 
8 1.693007 1.480592 1.551121 
9 1.542312 1.416030 1.483352 
10 1.401347 1.354393 1.418388 

 

Common Factor Analysis for Integration Construct  

168 cases 
21 variables 
1000 random data sets 
 
Table H-2.  Parallel analysis eigenvalues for integration factors 

Factor Raw data Random data 
means 

Random data 
95th percentile 

1 3.027369 .829738 .959723 
2 1.868219 .694800 .790102 
3 1.579164 .594893 .679853 
4 .925572 .508501 .583838 
5 .731966 .432422 .505882 
6 .488471 .364310 .432318 
7 .409994 .299168 .357556 
8 .359039 .239099 .293931 
9 .208832 .181695 .232971 
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APPENDIX I 
FACTOR PATTERN MATRICES 

Table I-1.  Adoption factor pattern matrix 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The virtual patient program 
could be used with you and 
your students' current 
computer hardware 

0.671* -0.250 0.122 -0.015 0.046 0.155 -0.047 0.140 -0.054 

The virtual patient's content 
was accurate 

0.720* 0.078 0.110 -0.232 -0.065 -0.037 0.124 0.050 -0.186 

The virtual patient modeled 
good nursing techniques 

0.596* -0.004 0.039 -0.205 0.217 -0.041 0.216 0.012 -0.180 

The time commitment 
required by the virtual 
patient assignments was 
appropriate for your 
students 

0.455* 0.069 0.100 0.201 -0.263 0.029 0.174 0.277 0.055 

The virtual patient program 
provided a safe environment 
where students could make 
mistakes and build 
confidence 

0.433* 0.146 -0.002 0.105 -0.086 0.004 0.257 -0.120 -0.021 

The effort required to learn 
how to use the virtual patient 
program was manageable 
for you and for your students 

0.536* -0.009 0.142 0.084 -0.093 0.006 -0.126 0.067 0.256 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The ease with which the 
virtual patient program could 
be integrated into your 
curriculum without 
modifications 

0.285* 0.062 0.143 0.208 0.100 0.067 -0.033 -0.050 0.059 

The ease with which the 
program could be 
downloaded or run 

0.555* 0.138 -0.141 0.049 0.106 0.149 -0.096 0.082 0.083 

The virtual patient program 
had few technical problems 

0.758* 0.101 -0.212 -0.080 0.004 0.238 0.042 0.088 -0.108 

The program’s technical 
support team was easily 
accessible and helpful 

0.608* -0.107 -0.159 0.044 -0.038 0.598 -0.040 -0.018 0.062 

The variety of virtual patient 
cases included in the 
program 

0.072 0.346* -0.103 0.280 0.220 -0.124 -0.031 -0.028 0.038 

The inclusion of varying 
levels of complexity among 
the virtual patient cases 

-0.005 0.594* -0.125 0.198 0.158 -0.044 0.006 -0.061 -0.048 

The means by which users 
communicated with and 
manipulated the virtual 
patient 

0.114 0.435* -0.138 0.148 0.017 0.260 0.015 0.110 -0.081 

The level of learner 
engagement when 
interacting with the virtual 
patient 

0.232 0.409* 0.012 0.244 0.052 -0.079 -0.044 0.095 -0.313 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The realism of the virtual 
patient avatar (e.g., art, 
sound, dialogue, and 
setting) 

0.103 0.425* 0.119 0.133 -0.022 -0.140 0.024 0.057 -0.014 

The variety of questions a 
student could ask the virtual 
patient 

0.098 0.628* 0.016 -0.134 -0.024 -0.024 0.120 -0.212 -0.079 

The number of responses 
the virtual patient could 
provide 

0.120 0.686* -0.001 -0.281 -0.006 0.086 0.141 -0.163 -0.036 

The virtual patient 
program’s flexibility of 
application 

0.000 0.382* 0.323 -0.006 -0.028 0.227 -0.210 0.116 -0.126 

The ability to use the virtual 
patient program with 
learners of varying levels of 
knowledge and experience 

-0.092 0.339* 0.252 0.049 0.068 0.072 0.021 0.138 -0.244 

The program was delivered 
via multiple modalities (e.g., 
laptops, tablets, mobile 
phones) 

0.028 0.439* -0.017 -0.148 0.266 -0.028 0.012 0.052 -0.019 

You had the ability 
customize the virtual patient 
cases 

-0.164 0.625* -0.044 -0.030 0.070 0.136 -0.116 0.196 0.029 

You were able to control the 
virtual patient program by 
turning features on and off 

-0.127 0.709* -0.030 -0.055 -0.049 0.166 0.056 0.236 0.036 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The clarity and usefulness 
of the program's objectives 
and directions 

0.313 0.384* 0.140 0.050 -0.110 -0.015 -0.060 -0.005 0.174 

The virtual patient program 
used a recognizable 
pedagogical framework 

0.048 0.403* 0.263 0.059 -0.007 -0.090 -0.120 -0.037 0.308 

The capability for students 
to demonstrate their skills, 
knowledge, and ability to 
strategically navigate a 
situation through the virtual 
patient program 

-0.110 -0.035 0.772* 0.007 -0.041 0.060 0.086 0.122 -0.138 

The virtual patient program 
applied the theories and 
concepts taught in your 
current curriculum 

0.122 -0.068 0.907* -0.129 -0.216 -0.091 0.038 0.095 0.102 

The virtual patient program 
demonstrated frequently 
encountered diagnoses 

0.030 0.087 0.445* -0.074 -0.002 0.021 0.036 -0.131 0.248 

The virtual patient 
program’s outcomes 
matched your learning 
objectives 

-0.070 0.040 0.814* -0.044 -0.127 -0.071 0.077 -0.017 0.002 

The virtual patient program 
met the needs of your 
academic program 

0.330 0.094 0.459* -0.169 -0.056 0.045 0.108 0.143 -0.053 

The virtual patient program 
applied the skills taught in 
your current curriculum 

0.143 -0.083 0.660* -0.170 -0.174 0.004 0.086 0.071 0.306 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

Evidence was provided on 
the program’s effectiveness 

-0.084 0.051 0.508* 0.128 0.266 0.118 -0.143 0.009 -0.059 

The program provided 
metrics for the assessment 
of learning outcomes 

-0.021 0.127 0.315* 0.114 0.157 0.288 -0.165 -0.019 -0.181 

The program provided a 
perceived learning 
opportunity for your 
students 

0.289 0.052 0.304* 0.179 0.131 -0.155 0.005 -0.111 0.072 

The program provided 
observable and clear 
outcomes 

-0.042 -0.057 0.419* 0.240 0.239 0.245 -0.097 -0.116 -0.016 

The consistency of the 
virtual patient experience 

0.132 0.267 -0.093 0.405* 0.004 0.132 0.124 0.035 -0.173 

The ability to reference a 
common virtual patient case 
with all students 

0.023 0.138 0.018 0.560* -0.125 0.114 -0.006 0.062 -0.012 

The virtual patient program 
was learner-controlled and 
self-paced 

-0.016 -0.187 0.073 0.716* -0.079 -0.097 0.316 0.206 -0.072 

The virtual patient program 
was constantly available for 
students to use at any time 
of day 

0.022 -0.095 -0.088 0.828* -0.170 0.016 0.271 0.027 -0.207 

The virtual patient program 
offered supplemental 
features or activities outside 
of the simulation 
environment 

-0.264 0.111 -0.167 0.609* 0.028 -0.077 0.172 0.018 0.158 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The virtual patient could 
save time by replacing the 
need to write cases and run 
simulations 

-0.091 -0.037 -0.011 0.416* -0.008 0.001 0.296 0.189 0.138 

Your perceived value of the 
program’s cost and quality 

0.219 -0.218 -0.045 0.482* -0.101 0.195 0.002 0.063 -0.013 

The value perceived by 
your tech-savvy students 

-0.071 -0.013 -0.076 0.500* 0.079 0.101 0.049 -0.037 0.096 

Your perception that the 
virtual patient provider was 
receptive to your feedback 

-0.239 0.225 0.083 0.438* -0.159 0.360 0.067 -0.023 0.092 

The overall organization of 
the virtual patient program 

0.043 0.248 0.137 0.303* -0.174 0.166 0.103 -0.055 0.231 

The benefits of the program 
were clear to your students 

0.341 -0.055 0.048 0.258 0.428* -0.145 0.048 -0.135 0.103 

Students embraced the 
virtual patient technology 

0.361 -0.150 -0.139 0.247 0.543* 0.010 -0.017 -0.006 0.165 

A curriculum committee’s 
input on the decision 

0.021 0.023 0.074 -0.067 0.459* 0.022 0.290 0.269 0.024 

The program’s ability to 
relieve issues caused by 
the attrition of faculty and 
administrators in your 
program 

0.059 0.161 0.045 -0.209 0.568* -0.103 0.139 0.390 0.098 

All faculty were willing to 
use the virtual patient 
program 

-0.002 -0.063 -0.135 -0.072 0.691* 0.049 0.035 0.052 0.205 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The availability of user 
groups and forums 
dedicated to faculty who 
used the virtual patient 
program 

-0.102 0.264 -0.107 -0.051 0.638* 0.071 0.047 0.156 0.185 

The existence of a 
champion faculty who acted 
as a liaison with the virtual 
patient program provider 

0.016 0.099 -0.152 -0.113 0.683* 0.164 0.126 -0.028 0.122 

The virtual patient program 
provided a detailed record 
of students’ performance 

0.106 -0.046 0.163 0.099 -0.163 0.490* 0.365 -0.099 0.090 

Your confidence that the 
virtual patient program 
would continue to improve 
over time 

-0.130 0.172 0.172 0.290 -0.026 0.331* 0.055 -0.045 0.011 

Training was provided to 
faculty 

0.227 0.199 -0.229 0.131 0.058 0.629* -0.060 -0.036 0.036 

Resources and support 
materials were provided to 
students 

0.532 0.038 -0.066 -0.167 0.083 0.562* -0.019 -0.083 0.118 

You had the opportunity to 
test the program prior to 
adoption 

0.065 -0.180 0.263 0.040 0.259 0.386* 0.038 -0.040 0.085 

The program offered a free 
trial 

0.151 -0.079 0.046 -0.206 0.370 0.428* 0.043 0.134 0.149 

You saw a personal 
demonstration of the 
program 

-0.114 0.148 0.123 -0.065 0.179 0.509* 0.091 -0.237 0.159 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The virtual patient could 
replace the grading of video 
recordings 

-0.222 0.093 -0.044 0.313 0.313 -0.091 0.577* 0.057 0.236 

The virtual patient program 
gave immediate and 
meaningful feedback to 
students 

0.130 -0.148 0.164 0.274 0.100 -0.092 0.543* -0.077 -0.047 

The virtual patient program 
provided valid and reliable 
results 

0.296 0.091 -0.005 0.259 0.045 0.031 0.419* -0.085 -0.094 

The virtual patient program 
offered insight into students’ 
critical thinking 

-0.034 0.027 0.257 0.180 0.037 0.295 0.343* -0.217 0.076 

The virtual patient program 
provided easy-to-grade 
results 

0.040 0.092 -0.092 0.282 -0.062 0.318 0.470* 0.037 -0.015 

The virtual patient program 
could replace other 
components of your course 

0.044 0.023 0.100 -0.021 0.150 0.045 0.380* 0.190 0.220 

The virtual patient program 
provided a realistic clinical 
environment where 
students could adapt their 
thinking 

0.328 0.180 0.018 -0.044 0.118 0.047 0.448* -0.184 -0.095 

The pressure you received 
from other faculty in your 
program 

0.042 0.126 -0.035 0.072 0.053 -0.137 -0.086 0.733* 0.223 

The administrative or 
institutional pressure you 
received to innovate 

0.200 0.053 0.000 0.086 0.090 -0.107 -0.082 0.820* 0.102 
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Table I-1.  Continued 
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Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 

The administrative input on 
the decision 

0.040 -0.161 0.222 0.169 0.119 -0.017 0.104 0.661* -0.059 

You saw a demonstration of 
the program at a 
professional conference 

-0.141 0.075 0.130 -0.223 0.299 0.077 0.171 0.043 0.535* 

You heard about the 
program from others 

-0.100 -0.144 0.018 0.040 0.376 0.132 0.057 0.067 0.657* 

You were less familiar with 
the other virtual patient 
programs available 

0.003 -0.166 -0.103 0.09 0.258 0.163 -0.014 0.199 0.542* 

*Highest absolute value factor loading 
Extraction Method: Principal Axis Factoring. 
Rotation Method: Promax with Kaiser Normalization. 
Rotation converged in 18 iterations.  
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Table I-2.  Integration factor pattern matrix 

 Hour Replacement 
Intensive 

Integration 
Leveling Preparation Benchmarking 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Used time spent with the virtual 
patient to replace clinical hours 

0.843* -0.087 0.127 -0.222 -0.052 

Used time spent with the virtual 
patient to replace practicum 
hours 

0.796* 0.09 0.068 -0.229 -0.153 

Used time spent with the virtual 
patient to replace lab hours 

0.416* 0.041 0.069 0.020 0.095 

Provided only feedback for a 
virtual patient assignment, 
without assigning a grade 

0.449* -0.114 -0.316 0.372 0.041 

Used the virtual patient as a live, 
synchronous activity in your 
classroom or lab to demonstrate 
concepts 

0.167 -0.384* 0.295 0.087 0.239 

Assigned the virtual patient to 
assess a single targeted skill 
(e.g., clinical reasoning, 
documentation, or physical 
assessment techniques) 

0.000 0.225* 0.217 0.104 0.202 

Assigned the virtual patient as 
an activity with no enforced order 
within the other activities of an 
asynchronous module 

0.089 -0.364* 0.061 0.077 0.217 

Assigned the virtual patient as a 
regular activity (e.g., weekly) 

-0.030 0.649* -0.146 0.133 0.059 

Created a grading rubric to 
assess outcomes not directly 
measured within the virtual 
patient program 

0.183 0.656* 0.021 0.142 -0.048 

Created new student worksheets 
or guides for a virtual patient 
assignment to achieve particular 
outcomes 

0.330 0.451* 0.021 0.229 0.015 

Graded a virtual patient 
assignment with a letter or 
numerical grade 

-0.120 0.665* 0.149 -0.208 0.028 
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Table I-2.  Continued 

 Hour Replacement 
Intensive 

Integration 
Leveling Preparation Benchmarking 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Assigned the virtual patient as a 
summative assessment 
instrument to evaluate your 
students’ proficiency at the 
conclusion of your course 

0.063 0.245 0.250* -0.082 0.180 

Used the virtual patient to apply 
concepts from other classes to 
connect content from one course 
to another 

0.096 -0.167 0.781* 0.186 -0.153 

Used the virtual patient to 
demonstrate increasingly 
complex concepts 

0.001 -0.009 0.768* 0.083 -0.069 

Used the virtual patient as a way 
to communicate teachable 
moments to your students 

0.148 0.190 0.400* -0.026 0.181 

Assigned the virtual patient as 
an activity to teach content prior 
to your lecture, lab, or video 
instruction 

-0.166 0.027 0.115 0.688* -0.114 

Assigned the virtual patient as 
practice to prepare for labs or 
off-site clinical placements 

-0.088 0.058 0.056 0.423* 0.053 

Assigned the virtual patient as 
preparation for class activities 
(e.g., referring to students’ 
documentation in a group 
discussion on documentation 
practices) 

-0.181 0.039 0.330 0.596* -0.028 

Graded a virtual patient 
assignment as pass/fail, without 
assigning a letter or numerical 
grade 

0.195 0.025 -0.125 0.291* 0.041 
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Table I-2.  Continued 

 Hour Replacement 
Intensive 

Integration 
Leveling Preparation Benchmarking 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Assigned the virtual patient as a 
low stakes, formative 
assessment to monitor or 
benchmark your students' 
current skills and abilities at the 
beginning or during your course 

-0.038 0.111 -0.055 0.086 0.453* 

Assigned the virtual patient after 
your lecture, lab, or video 
instruction to reinforce concepts 
taught 

-0.085 -0.094 -0.074 -0.135 0.768* 

*Highest absolute value factor loading 
Extraction Method: Principal Axis Factoring. 
Rotation Method: Promax with Kaiser Normalization. 
Rotation converged in 8 iterations.  
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APPENDIX J 
FACTOR CORRELATION MATRIX 

Table J-1.  Adoption and integration factor correlation matrix 
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Trustworthiness 
Pearson 
Correlation 
Sig. (2-tailed) 

1 
 

.445* 
0 

 
.506* 

0 

 
.557* 

0 

 
.274* 
0.001 

 
.243* 
0.002 

 
0.014 
0.865 

 
-.306* 

0 

 
.299* 

0 

 
0.007 
0.937 

 
0.097 
0.242 

 
0.128 
0.121 

 
0.003 
0.968 

 
-0.022 
0.788 

Worldbuilding 
.445* 

0 
1 

.582* 
0 

.652* 
0 

.362* 
0 

.518* 
0 

0.137 
0.092 

0.076 
0.353 

.360* 
0 

0.122 
0.138 

.270* 
0.001 

.261* 
0.001 

0.042 
0.616 

0.123 
0.138 

Pedagogy 
.506* 

0 
.582* 

0 
1 

.676* 
0 

.393* 
0 

.464* 
0 

.213* 
0.008 

-0.105 
0.197 

.193* 
0.017 

0.086 
0.3 

0.123 
0.136 

.323* 
0 

0.032 
0.703 

0.051 
0.536 

Differentiation 
.557* 

0 
.652* 

0 
.676* 

0 
1 

.456* 
0 

.484* 
0 

-0.008 
0.922 

-0.123 
0.130 

.334* 
0 

0.093 
0.259 

.194* 
0.018 

.344* 
0 

0.028 
0.736 

0.059 
0.479 

Encouragement 
.274* 
0.001 

.362* 
0 

.393* 
0 

.456* 
0 

1 
.173* 
0.032 

-0.156 
0.054 

.219* 
0.007 

.168* 
0.037 

.242* 
0.003 

-0.100 
0.227 

.189* 
0.021 

0.160 
0.053 

0.001 
0.989 

Clarity 
.243* 
0.002 

.518* 
0 

.464* 
0 

.484* 
0 

.173* 
0.032 

1 
.176* 
0.03 

0.094 
0.247 

0.097 
0.232 

-0.046 
0.578 

.317* 
0 

.183* 
0.026 

0.039 
0.636 

0.068 
0.410 
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Table J-1.  Continued 
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Evaluation 
0.014 
0.865 

0.137 
0.092 

.213* 
0.008 

-0.008 
0.922 

-0.156 
0.054 

.176* 
0.03 

1 
0.072 
0.373 

-0.102 
0.207 

-0.028 
0.733 

.207* 
0.012 

.163* 
0.048 

-0.122 
0.14 

0.049 
0.551 

Administrative 
Pressure 

-.306* 
0 

0.076 
0.353 

-0.105 
0.197 

-0.123 
0.130 

.219* 
0.007 

0.094 
0.247 

0.072 
0.373 

1 
-0.065 
0.421 

0.154 
0.061 

0.020 
0.813 

-0.011 
0.895 

.222* 
0.007 

0.067 
0.42 

Visibility 
.299* 

0 
.360* 

0 
.193* 
0.017 

.334* 
0 

.168* 
0.037 

0.097 
0.232 

-0.102 
0.207 

-0.065 
0.421 

1 
0.041 
0.619 

0.128 
0.122 

.213* 
0.009 

.197* 
0.017 

0.116 
0.160 

Hour 
Replacement 

0.007 
0.937 

0.122 
0.138 

0.086 
0.300 

0.093 
0.259 

.242* 
0.003 

-0.046 
0.578 

-0.028 
0.733 

0.154 
0.061 

0.041 
0.619 

1 
0.017 
0.826 

0.091 
0.239 

.253* 
0.001 

.223* 
0.004 

Intensive 
Integration 

0.097 
0.242 

.270* 
0.001 

0.123 
0.136 

.194* 
0.018 

-0.1 
0.227 

.317* 
0 

.207* 
0.012 

0.02 
0.813 

0.128 
0.122 

0.017 
0.826 

1 
.442* 

0 
-0.087 
0.263 

.195* 
0.011 

Leveling 
0.128 
0.121 

.261* 
0.001 

.323* 
0 

.344* 
0 

.189* 
0.021 

.183* 
0.026 

.163* 
0.048 

-0.011 
0.895 

.213* 
0.009 

0.091 
0.239 

.442* 
0 

1 
.192* 
0.013 

.379* 
0 

Preparation 
0.003 
0.968 

0.042 
0.616 

0.032 
0.703 

0.028 
0.736 

0.160 
0.053 

0.039 
0.636 

-0.122 
0.140 

.222* 
0.007 

.197* 
0.017 

.253* 
0.001 

-0.087 
0.263 

.192* 
0.013 

1 
.348* 
0 
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Table J-1.  Continued 
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Benchmarking 
-0.022 
0.788 

0.123 
0.138 

0.051 
0.536 

0.059 
0.479 

0.001 
0.989 

0.068 
0.410 

0.049 
0.551 

0.067 
0.420 

0.116 
0.160 

.223* 
0.004 

.195* 
0.011 

.379* 
0.000 

.348* 
0.000 

1 

* Correlation is significant at the 0.05 level (2-tailed). 
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