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ABSTRACT

The Carnegie Foundation Report (Benner, Sutphen, Leonard & Day, 2010) calls for
profound changes in the education of nurses. These changes include immersing students in the
discipline and enhancing student competency. When clinical settings are sparse, the use of
Virtual Patient Simulation (VPS) to enhance competency for today’s multigenerational,
multicultural student can be used. Student attitude is pivotal in predicting student success, and a
student’s attitude addresses his/her engagement and will impact the way a student sets goals.
The purpose of this descriptive study was to examine the attitudes of nursing students towards
VPS. Seventy-eight surveys were returned from undergraduate, RN to BSN and master’s degree
nursing students who use VPS. Results demonstrated that students had a positive attitude
towards VPS. Students who were thirty years or older had a more positive attitude towards VPS
then their younger counterparts. There was no statistical difference between attitude towards
VPS and program type and other demographic variables.
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CHAPTER ONE
Introduction
Today’s nursing classes are more diverse in terms of student enrollment. Students come
from various generations and cultures and are both traditional (students who enter college full
time after high school) and non-traditional (students who may have competing responsibilities).
Nontraditional student enrollment is approximately thirty-eight percent of undergraduates (Bell,
2012). According to the American Association of Colleges of Nursing’s (AACN, 2016a) report
on enrollment and graduations in baccalaureate and graduate programs, nursing students from
minority groups represent 30.1% of students in baccalaureate programs and 31.9% in master’s
programs. With these demographic changes in higher education, nurse educators may find
themselves teaching in academic and clinical settings with diverse, multigenerational and
multicultural students.
Given these demographic changes, traditional method of lecture are no longer acceptable
for today’s multigenerational, multicultural learner. Learners do best with various methods of
instruction, and providing different instructional methods will aid the multicultural and
multigenerational student in demonstrating positive educational outcomes (Meehan-Andrews,
2009). One such interactive teaching strategy and learning method is Virtual Patient Simulation
(VPS). Virtual Patient Simulation is a computer-based interactive patient simulation with real
life scenarios (Ellaway, Candler, Greene, & Smothers, 2006).
Other concerns for the nurse educator are student outcomes and student satisfaction.
Teaching strategies need to produce a positive student experience and positive learning outcomes
without adding any additional burdens for the student, such as financial burdens. However, little
has been done in understanding students’ perception, attitude, and acceptance of VPS.
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Understanding a student’s perception, attitude, and acceptance towards an interactive learning
strategy, such as VPS, will give the educator the insight necessary for choosing which interactive
strategies to implement.
Rationale for the Study
The Institute of Medicine’s (IOM, 2011): The Future of Nursing Report has given the
American Nurses Association (ANA), the National League for Nursing (NLN), as well as the
American Association of Colleges of Nursing (AACN) the needed attestation to support changes
and revisions in curriculum development, and these changes include advanced technology and
out-of-the-box thinking for teaching learning strategies. Today’s nurse educators need to
facilitate learning, communication, and critical thinking with the use of innovative teaching
strategies and technology based teaching and learning strategies (NLN, 2005).
The National League for Nursing (2005) developed core competencies to assist nurse
educators to function within their role and plan for curricular changes as well as addressing
societal changes and function as change agents. These Competencies for the Academic Nurse
Educator promote learning and learner development of the student and leadership and pursuit of
quality improvement and scholarship of the educator. Educators need to develop skills that will
promote and implement change that is in line with current trends and issues within higher
education (NLN, 2005). Organizational bodies such as the AACN, Commission on Collegiate
Nursing Education (CCNE), and the World Health Organization (WHO) have stated that key
elements such as physical resources must be sufficient to enable a nursing program to fulfill its
mission, goals, and expected outcomes (CCNE, 2016;WHO, 2009). Nursing programs must
have sufficient resources for students to learn and reflect; programs need to meet expectations for
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the community and to ensure quality on a regular basis with planned clinical practice experiences
(CCNE, 2016; WHO, 2009).
Another goal from the Future of Nursing Report is to encourage nurses to engage in
lifelong learning and to advance their education to the bachelors and then graduate levels
(AACN, 2015, IOM, 2011). According to an AACN (2018) position statement, a bachelorsprepared nurse will be the minimum preparation degree for entry into practice. With that
advancement and promotion of nurses will soon require preparation at the master’s degree or
higher. Master’s-prepared nurses need to have a deeper understanding of the nursing profession
based on reflective practices and the need to develop lifelong learning; they must deliver safe,
interprofessional quality care to diverse populations in a variety of settings and roles, using
expanding technologies (AACN, 2011). There must be innovative nursing practices that
translate into evidence-based practice, and practical experiences must allow the learner to
experience and acquire competency (AACN, 2011). These learning experiences can be
developed using simulation design for experiences that may not be readily accessible to the
student (AACN, 2011). Both the ANCC and the American Association of Nurse Practitioners
(AANP) require comprehensive graduate-level courses for advanced practice nurses (AANP,
2014 & ANCC, 2016). The Nurse Practitioner Core Competencies—from the National
Organization of Nurse Practitioner Faculties (NONPF)—include practice inquiry competencies,
such as applying clinical investigative skills to improve health outcomes and independent
practice competencies, such as using advanced health assessment skills to differentiate between
normal and abnormal findings (NONPF, 2014). Simulation including VPS can be used to meet
these competencies.
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Another example includes The Adult-Gerontology Clinical Nurse Specialist Competencies.
These competencies focus on unique practice knowledge and skills to care for patients across the
adult age spectrum in multiple settings (AACN, 2010), and a variety of clinical experience
opportunities, including simulation, need to be included in students education to increase the
student’s understanding of the patient and family, as they transition in and out of various health
care settings (AACN, 2010). As simulation use becomes more prevalent in graduate education,
understanding graduate students’ perceptions, attitudes, and acceptance towards simulation will
be vital when implementing this teaching-learning strategy.
College classrooms on ground or on line have students from the Baby Boomer generation,
Generation X, and the millennial generation. This combination of generations has created the
need for a broad range of teaching styles, as well as the need to understand multiple learning
styles. Students may be full or part time, completing course work in a fashion that fits their life
style, even if it means delaying graduation for a year or two. Younger, traditional students are
looking for a classroom-free environment with distant learning that is self paced and promote
critical thinking skills. Generational diversity needs to be considered as each generation has its
own set of ethics, ideas, values and world views (Johnson & Romanello, 2005). Nurse educators
need to provide experiential learning for many concepts in nursing education; schools of nursing
must also provide high quality clinical experiences for students to develop clinical reasoning
skills while practicing psychomotor skills as well as promoting lifelong learning (MeehanAndrews, 2009; NLN, 2015). Educators need to be aware of generational differences to ensure
that every student is engaged in learning both theory and practice.
Baby boomers were born between the years 1943 to 1964. This generation has a strong
work ethic with great motivation to succeed especially if returning to school (Johnson &
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Romanello, 2005). Baby Boomers may not be as technologically savvy, are willing to learn but
prefer organized lecture (Johnson & Romanello, 2005). The next generation is Generation X,
born between 1965 and 1980. This generation prefers to learn useable skills and have a job that
provides time for leisure (Johnson & Romanello, 2005). Generation Xers prefer to be given
information in a straightforward manner and in general are capable of independent work
(Johnson & Romanello, 2005). The final generation is the Millennials generation, born between
1981 and 2000. Millennials are high achievers, with world views that are comprehensive and
multicultural; they prefer entertainment, technology, and immediate feedback (Johnson &
Romanello, 2005; Montenery et al., 2013).
Meehan-Andrews (2009) showed that any generation student may prefer a single mode of
information presentation, but offering multiple modes of information was also acceptable. Also,
students preferred a kinesthetic approach, followed by a read-write approach, than a visual
approach for learning, while an aural approach was least preferred (Meehan-Andrews, 2009).
Finally, all generational students found that practical sessions helped them understand the theory
material in relation to practice (Meehan-Andrews, 2009). By providing a variety of approaches,
different learning styles can be accommodated and educators can maximize student learning
while promoting student satisfaction (Johnson & Romanello, 2005; Meehan-Andrews, 2009).
Due to factors such as the internet and globalization, faculty may find that students not
only come from different backgrounds, but that English may be their second language (Castro,
2010). Students may have family and work responsibilities in addition to their educational
responsibilities. Students with culturally diverse backgrounds may have life experiences such as
traumatic events, separation from family, and a general lack of support (Newman & Williams,
2003). Current nursing literature reiterates the need to recruit and retain a diverse nursing
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student body (Loftin, Newman, Gilden, Bond, Dumas, 2013), while the IOM report Unequal
Treatment encourages workforce diversity, which would be the result of recruiting and training
students from diverse backgrounds (Loftin et al., 2013). However, it has been demonstrated that
teachers have a lack of understanding of multicultural issues and misinterpret and misunderstand
diversity and attitudes of students (Castro, 2010). Students of diversity bring rich experiences
and perspectives, and providing multicultural learning and culturally relevant pedagogy will
benefit all students (Brown-Jeffy & Cooper, 2011; Sleeter, 2001). There is a lack of complexity
regarding teachers’ views, and the building upon students’ experiences and reflections will create
better dialog and learning in the classroom (Castro, 2010).
On a final note, there is the potential nursing shortage that is a global concern. Despite
overall increase in enrollment in baccalaureate degree-completion programs and master’s
programs, it was identified that sixty-four percent of students were turned away from BSN
programs, while twenty-one percent of students were turned away from post licensure BSRN
(RN to BSN) programs, and fifty-one percent were turned away from MSN programs (AACN,
2016b, NLN, 2016a). The main obstacles to expanding capacity and accepting students (> 50%)
were the lack of faculty and lack of clinical placements. The nursing faculty shortage is in part
due to funding, general awareness, attraction of candidates, and retirement of current faculty
(NLN, 2014). However, nursing faculty is responsible for providing education that will prepare
students for today’s healthcare arena. Pressures are being placed on educators to provide clinical
opportunities for students as well as ensure clinical competency prior to providing in-hospital
patient care after board exams (Cook & Triola, 2009). It is with this knowledge that The
National Council of State Boards of Nursing (NCSBN) supports the use of interactive learning
strategies, such as VPS, to enhance clinical competence (Montenery et al., 2013).
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Nurse educators must help students make the connection between acquiring knowledge
and using knowledge; the clinical experience needs to deviate from the traditional acute care
setting to expand to outside-of-the-hospital setting, such as community and home settings
(Benner, Sutphen, Leonard & Day, 2010). Development of clinical reasoning and priority
settings must not only occur in the clinical/lab setting, but in the classroom as well; the bridging
of the two learning environments needs to be integrated into the curriculum, and this can be
accomplished with simulation (Benner et al., 2010). The NLN research priorities in nursing
education 2016-2019 has included connectivity and technology, such as VPS, as a crucial
component to teaching and learning strategies (NLN, 2016b). The use of VPS is a viable option
to assist students in bridging the gap between knowledge acquisition and practice. It can be used
in conjunction with clinical placement, to help the advance practice nurse achieve core
competencies. Virtual Patient Simulation includes the technological advances as well as
providing a controlled learning environment that educators can use to improve learning
outcomes. By identifying students’ attitudes, perceptions, and acceptance of VPS, the nurse
educator can use this knowledge to implement this teaching learning strategy to bridge both
clinical practice and theory.
Significance of the Study
Simulation is an adjunct to clinical teaching and can be used not only for practicing
psychomotor skills, but is suitable for high level thinking, problem solving, and interpersonal
communication, and needs to be included in nursing education (Benner et al., 2010). Practice
trends that are reinforced with simulation include patient safety, collaboration, and
interprofessional communication (NLN, 2015). Several factors have contributed to the use of
simulation in nursing education and include experiential learning, high quality simulated clinical
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experiences, and guidelines to measure quality in skill set (NLN, 2015). A meta-analysis
regarding the effects of simulation in nursing education found that simulation has improved
knowledge, skill, and behavioral outcomes; however, these studies were mostly based on small
heterogeneous groups, the simulation-based education was mixed and may not have been the
same in all the studies (Shin, Park & Kim, 2015).
There are many advantages of including simulation as preparation for clinical practice.
Two established advantages include a controlled environment and controlled learning. Learning
in a controlled environment will help students process their learning in a non-threatening
situation. Students can make mistakes, see the outcomes of their mistakes and learn from their
mistakes without affecting real life patients. Controlled learning can also be an advantage for
students, since simulation can be used to advance the synthesis of communication and critical
thinking skills, through scenarios designed to teach these and other skills (Durham & Alden,
2008). It has been demonstrated that there was no statistically significant difference between
traditional clinical learning and high-fidelity simulation learning with regards to critical thinking,
communications, professionalism, and management of responsibility (NCSBN, 2014). With
regards to knowledge, clinical competency, critical thinking and readiness for practice, there was
no statistical significance between traditional clinical learning and a combination of up to 50%
high-fidelity simulated clinical learning and 50% traditional clinical learning (NCSBN, 2014).
The NCSBN study demonstrated that clinical learning can be replaced with high-fidelity
simulation learning to meet student and course outcomes.
Virtual Patient Simulation uses the same understructure as high-fidelity simulation without
the overhead of expensive mannequins and prime space that is desperately sought after. Virtual
patients are low cost and convenient in comparison to high-fidelity simulation especially when
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qualified nurse educators are scarce to develop and run the simulation (Bryant, Miller &
Henderson, 2015; Kleinheksel, 2014). Virtual Patient Simulation meets the needs of today’s
learner by providing the flexibility so that the learner can do the learning modules on their own
time, while providing the needed experiential learning.
Virtual Patient Simulation can be used to supplement clinical learning while reinforcing
critical thinking. Virtual Patient Simulation has been used to increase learning outcomes in
many cognitive processes such as retention, critical thinking, and reflection. Virtual Patient
Simulation is a viable option for students to practice psychomotor skills, communication and
assessment techniques, and clinical reasoning skills, especially for high-incident, low-frequency
patient situations that may not be readily available in a clinical setting.
Virtual simulation has been accepted as an appropriate means of teaching and learning.
Examples of popular virtual simulation companies are Shadow Health, Second Life, and
Clinispace (QSEN, 2014). Simulated virtual learning has the potential for superior learning
outcomes in the areas of clinical reasoning and has the potential to assist clinical instructors as
the demand to increase student enrollment increases (Macbean, Theodoros, Davison & Hill,
2013). With that, faculty need to be flexible in providing and delivering alternate clinical
instruction to today’s multigenerational, multicultural student (Kleinhekel, 2014).
There has been a great deal of literature supporting simulation as an effective teaching
strategy and learning method that demonstrates positive student outcome and student
satisfaction. However, most of the research is based on mixed methods of simulation. Few
studies have addressed students’ attitudes and behaviors towards VPS; with inconsistent results
regarding student behavior (Cook et al., 2008; Shin et al., 2015). It is important for nurse

9

educators to understand attitudes that may be associated with this teaching strategy and learning
method.
Social psychologist have studied the concept of attitude since the early 1900s (Gawronski,
2007); attitude as a concept has once again gained popularity in the past decade in most fields of
study such as psychology, sociology, education, nursing, and medicine. Attitude as a
fundamentally social psychology term has its orientations in our thoughts, ideas, and other
preconceived notions (Baker, Richards & Campbell, 2005). Attitudes are inferred by others, and
there are multiple building blocks that make an attitude. Attitudes influence the environment
where we work and learn (McCann, Clark, McConnachie, & Harvey, 2007).
Attitudes can influence our learning environment, feed into our work cultures, and affect
person-to-person relationships (Daleg et al., 2016; Liden & Redpath, 2010; McCann et al.,
2007). An attitude can be affected by what is learned, and altering an attitude can be a
motivating factor of how students learn and eventually direct themselves towards life, career,
family, and others. Today’s nurse educators are to provide an education that is practical,
responsive, and all encompassing. They are to educate students who are competent and come
with the right attitude for the job. Student attitude is pivotal in predicting student success. A
student’s attitude addresses his/her engagement and perceived academic competency and will
impact the way students set goals (Akey, 2006).
Today’s educators need to provide evidence-based teaching that provides positive learning
outcomes which in turn are linked to student satisfaction. Student satisfaction has been linked to
program retention and preparation for future employment (Lovecchio, DiMattio & Hudackek,
2015). It is important that educators take the time to understand students’ beliefs and attitudes
regarding the training and education they receive. Understanding students’ satisfaction about
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their clinical learning is necessary to promote lifelong learning. Evaluation of learning outcomes
along with student satisfaction must be completed (NLN, 2015). Internet based instruction and
virtual patients were found to improve learners’ knowledge when compared to no intervention
and have the same educational results or higher learning outcomes as traditional instruction
(Cook et al., 2008; Cook et al., 2009; Cook, Erwin & Triola, 2010). Student involvement was
found to be a significant predictor of satisfaction (Lovecchio et al., 2015). Understanding
attitudes and barriers towards VPS will assist the educator in implementing this teaching strategy
and learning method as well as promoting positive student outcomes and student satisfaction.
Problem Statement
The demographics of today’s nursing student are changing. Students are multicultural and
multigenerational. Simulation learning is used as an adjunct to bridge theory and clinical;
however, little is known if today’s nursing students’ value VPS.
Purpose Statement
The Institute of Medicine’s, The Future of Nursing Report (IOM, 2011), calls for nurses to
take a greater role in healthcare, practice to the full extent of their education, and achieve higher
levels of education through training. Meeting the educational needs of future and potential
students can be a barrier for any school of nursing and nurse educator. The Carnegie Foundation
Report calls for profound changes in the education of nurses. These changes include recruiting
more diverse faculty and students, immersing students in the discipline, increasing clinical
settings, and enhancing student competency (Benner et al., 2010). When clinical settings are
sparse, the use of simulation to enhance competency is a method that current and future students
may embrace as a teaching and learning method. Advantages to virtual learning include creating
opportunities for students to perform procedures not previously done, providing the opportunity
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for repetitive learning, and providing a safe controlled environment for learning (Cook et al.,
2009; McGee, 2014; Miller & Jenson, 2014; Zielke, LeFlore, Dufour, & Hardee, 2010).
Today’s nursing curriculum can be overloaded creating undo pressure on students. With
the increase in required information and practice, students may go without the opportunity to
experience clinical opportunities at a pace that is comfortable for them to succeed. The National
League for Nursing’s Task Group on curriculum design states that concepts of curriculum design
should provide competency-based learning that has stronger ties between theory and clinical
experience (NLN, 2013). There are several challenges that nurse educators are faced with when
preparing future nurses. The increasing complexities of health care, technological advances
along with globalization, and changing patient characteristics can make it difficult to prepare
future nurses in the critical and clinical reasoning skills they require for successful practice
(Hegarty, Walsh, Candon & Sweeney, 2009).
Incorporating VPS learning into curricula may foster learning and provide students with
opportunities to practice low-incident skills, while providing students with a rich learning
experience they may not otherwise experience. Clinical reasoning can be developed through
repeated exposure to a large number of cases, and virtual simulation is ideal for this type of
repeated exposure (Cook et al., 2009). Combined with clinical practice, technology-enhanced
simulation, such as virtual patients, has been associated with better learning outcomes (Cook et
al., 2011). However, there have been concerns regarding the effectiveness of web-based learning
(Cook et al., 2008). A few studies have demonstrated that VPS is associated with higher
learning outcome in comparison to no learning (Cook, et al, 2010). There needs to be an
assessment of student learning outcomes with the use of VPS compared to other methods of
instruction (Cook, et al, 2010).
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Also of concern in today’s academic arena are student satisfaction and outcomes. Student
satisfaction is important to the student’s academic career and can be used to assess learning and
evaluate teaching methods (Miller & Jenson, 2014). Today’s diverse student population needs to
see the value in their learning. Virtual patients have shown to produce positive learning
outcomes such as clinical reasoning, improvement in data gathering, and interpretation of skills
(Consorti, Mancuso, Nocioni, & Piccolo, 2012). Students have also reported improved selfconfidence (Miller & Jenson, 2014). Positive learning outcomes, improved self-confidence, and
increased student satisfaction is beneficial, especially with students who may have a low
engagement in learning. This low engagement can be seen when students do not see the value of
the learning, such as with an adult learner who does not see the applicability to the learning.
Students may feel that they are already performing the skills and that further education is a waste
of time and resources.
There is a gap in understanding nursing students’ attitudes towards VPS learning,
especially among the multigenerational and multicultural student. These students may have a
concern regarding what they will gain using virtual simulation. Students may not see the value
of virtual learning, in turn creating low engagement. Nurse educators need to be aware of these
attitudes towards virtual simulation to reinforce the necessary learning that is needed and
reinforcing the benefits that the student will gain with use of VPS learning. The purpose of this
descriptive study was to examine the attitudes of nursing student towards VPS.
Research Questions
What are the attitudes of undergraduate, RN to BS/BSN, and master’s nursing students
regarding Virtual Patient Simulation learning?
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Are there differences in attitudes towards Virtual Patient Simulation learning and nursing
program type (undergraduate, RN to BS/BSN programs, or master’s programs)?
Are there differences in attitudes towards Virtual Patient Simulation learning by the
following generational age groups: Baby Boomers, Generation X, and Millennials?
Are there differences in attitudes towards Virtual Patient Simulation learning and
demographic variables?
Definition of Terms
attitude. An attitude can be described as a disposition and manner displayed physically,
emotionally or cognitively whether subtle or obvious about a person, object or situation (Nielson,
2014). For the purpose of this study students’ attitude will be measured with the Simulation
Based Education Attitude Scale (SBEAS) (Pinar, Acar & Kan, 2016).
demographic variables. May include personal information such as gender, educational
level, ethnicity and race used to identify a population profile (Demographic variable, 2017). For
the purpose of this study a demographic questionnaire was developed by the researcher and is
found in Appendix B.
generational age group. A group of individuals who are approximately the same age and
born about the same time who have similar attitudes, ideas and problems (Generations, n.d.). For
the purpose of this study generational age groups are defined as Baby Boomers, who are persons
born during a baby boom, especially ones born between 1943 and 1964 (Baby boomer, n.d.),
Generation X, a person born between 1965 and 1980 (Generation X, n.d.), and Millennials, a
person born between 1981 and 2000 and identifies with the millennial generation (Millennial,
n.d.).
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nursing programs. Nursing programs are planned actions to determine the learning
process of formal education in nursing (Program, 2017). For this study nursing programs include
students from undergraduate, RN to BS/BSN, and master’s programs. An undergraduate student
is a student who is working on receiving a bachelor’s degree from a college or university
(Cambridge University Press, 2016a). An RN to BS/BSN student is a post-license nursing
student who is obtaining a bachelor’s degree from a college or university or school of nursing. A
master’s student is a person who is studying for a degree in nursing that is higher than one
received after four years of study at a college or university (Cambridge University Press, 2016b;
Master’s degree, n.d.).
virtual patient simulation. Virtual patient simulation is interactive patient- based in
computerized simulation with real life scenarios for health care education, training, and
assessment (Ellaway et al., 2006). For the purpose of this study the use of Shadow Health, a
trademark company, a virtual simulation program that uses education technology centered on a
conversation-based platform, will be used (Shadow Health, 2015).
Introduction to Conceptual Framework
Two theories will be used as foundations for this research. The first is Ajzen Theory of
Planned Behavior and the second is Knowles Adult Learning Theory. The Theory of Planned
Behavior is guided by three considerations: Behavioral beliefs, Normative beliefs and Control
beliefs (Ajzen, 2016a). Behavioral beliefs produce attitudes, Normative beliefs are the result of
perceived social pressures, and Control beliefs give shape to behavior control (Ajzen, 2016a).
The three beliefs in combination give construct to attitudes and displayed behavior (Ajzen,
2016a).
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The second theory, Malcolm Knowles Adult Learning Theory, was used to address the
relationship between the learning climate and the students’ learning. Adult learning theory
concepts include students’ involvement in their learning, their interest in the learning, the
relevance to the learning, and the applicability to their learning (Knowles, 1990). If adult
learners do not see the applicability and practicability of the teaching strategy and learning
method, then they will consider these strategies and methods a waste of time. It is the students’
self-concepts related to the learning climate during the learning experience that will give shape to
their attitude towards the inclusion of VPS in their nursing courses. Adult learning theory will
be used to give foundations to understanding the adult students’ attitudes towards VPS.
Assumptions and Limitations
The assumptions of the study include students having access to the technology and the
technological savvy to work with VPS. Students may not have the technological capabilities to
use VPS, and in turn students may not be able to manipulate and integrate virtual patient
learning. A second assumption is that the undergraduate, RN to BS/BSN and master’s students
will reflect an attitude towards VPS learning. Students may perceive this teaching and learning
method no different than any other teaching/learning method provided to them.
The delimitations of this study include students overcoming the learning curve with VPS,
and this learning curve will not affect their overall attitudes. A similar and secondary
delimitation is that the virtual learning may be so foreign to the student that an overall negative
attitude is reflected. A limitation to this study consists of the sample. A sample of convenience
will be used and the results cannot be generalized to all undergraduate, RN to BS/BSN or
master’s students.

16

Summary/Conclusion
Virtual Patient simulation is a viable option for educators to use in all levels of nursing
education and can be used as a supplement to classes and clinical practice. It has been
demonstrated that the use of VPS can improve learning outcomes as compared to no intervention
(Cook et al, 2011). Virtual Patient Simulation can improve clinical reasoning, communication
skills, and help bridge the gap between knowledge and practice. However, little is known if the
multigenerational and multicultural student will accept and value the use of VPS. Understanding
students’ attitudes towards VPS may help nurse educators appropriately plan and implement this
teaching strategy and learning method into their curriculum.
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CHAPTER TWO
Introduction
Virtual Patient Simulation (VPS) is one of the most recent teaching strategies and learning
methods used in nursing education. Virtual Patients Simulation can be used as a means to
overcome the reduced access to clinical patients and can be used by the student as a safe
environment for practice. Virtual patients can support learning while bridging the gap between
theory and practice. However, students may have concerns regarding what they will gain using
virtual simulation; little is known if today’s multicultural, mutigenerational nursing students
value virtual patient simulation learning. Nurse educators need to be aware of any students’
attitudes towards VPS to reinforce the necessary learning that is needed.
The purpose of this descriptive study was to examine the attitudes of undergraduate, RN to
BS/BSN, and master’s nursing students regarding VPS learning, as well as examine other
demographic variables and attitudes towards VPS. This chapter provides an overview of the
current literature regarding simulation, VPS and attitude. This will be followed by a critique and
synthesis of the literature and identify any gaps found within the literature. Finally, the
conceptual frameworks used to guide this study were discussed.
Overview of the Literature Review
This literature review included both qualitative and quantitative data, found in scholarly
journals, publications, professional and nonprofessional literature, dissertations and books.
Using EBSCO, EBSCO quick search and Google scholar, the following data bases were
searched: CINAHL complete, PsycINFO, and PsycARTICLES, and Business Source Premier.
Using Academic Search Premier, the following additional sources were searched: Education
Research Complete, Social workINDEX, social work abstract. As a final measure, a quick
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search was used. This included Academic Search Premier, Business Source Premier, CINAHL,
Communication and Mass Media, ERIC, MEDLINE, MLA Bibliography, Psycinfo, socINDEX
and Social Work Abstract. Several search terms were used to identify relevant literature. The
search terms of “attitude,” “attitude and nursing,” “attitude and education,” and “student
attitude” where used; these terms were also used in conjunction with “virtual patient,”
“simulation,” “virtual patient simulation” and “computer based learning.”
The literature search uncovered over 500,000 articles regarding attitude. The literature
search was refined to include the most recent data and articles (2005-2017) that were empirical
research and related to the specific topic of attitude, attitude in nursing and in education. This
time frame was chosen to include the most recent literature that would address current social
influences. The literature search regarding simulation, virtual patient simulation and computerbased learning uncovered over 60,000 articles. The literature search was refined to include the
most recent data and articles (1997-2017). This literature search was then narrowed down to
include simulation and virtual patient simulation education in healthcare, students’ attitudes
towards simulation and VPS which identified a little over 60 relevant articles.
Review of the Literature
Attitude. Attitude holds affective, behavioral and cognitive components, and has
direct casual connections which support evaluative responses (Dalege et al., 2016). Using
empirical network models that have been applied to clinical disorders and personality, an attitude
is seen as more of a network with interchanging parts which would explain attitude and attitude
change (Dalege et al., 2016). Using five individual experimental conditions and an across
experiment examination of undergraduate students, it was demonstrated that attitudes can be
formed at a societal level with a personal level of attitude attached that is influenced by memory
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(Van Kleef, Berg & Heerdink, 2015; Williams, Anderson, & Day, 2007). Negative attitudes are
learned through the process of socialization; it was identified that fear and anger were emotions
that affected healthcare providers’ attitudes and perceptions of mental illness (Dalege et al.,
2016; Romen, Anson, Kanat-Maymon, & Moisa, 2008). Attitude is relatively stable with a
person’s memory system in play; however, influential attempts clouded with emotion can alter a
person’s attitude (Van Kleef et al., 2015). Emotions have social function and can influence not
only those experiencing them but persons observing them as well (Van Kleef et al., 2015).
In a multi-experimental study of college students and adults in America, Italy and Poland,
attitude was seen as a precursor to behavior and plays a functional role that is critical in how
people make their own choices (Kruglanski et al., 2015). In a randomized control trial of 184
baccalaureate nursing students regarding organ donation, it was demonstrated that a person’s
behavior can be predicted by intentions; in other words, a person’s attitude towards something
will predict the behavior (Whisenant & Woodring, 2012). In order to alter one’s behavior, the
person’s beliefs must be altered prior to attitude formation; one must alter the beliefs and values
prior to facilitation of any action/skill or resource (Whisenant et al., 2012).
Education and preparation also influence attitude. In a study of 90 trainees and 69 nurses
it was demonstrated that education and knowledge gained impacts attitude (Liden et al., 2010).
Education and the increase in knowledge about a subject matter improved the outcome of the
attitude. A broader experience with increased knowledge would lead nurses to question previous
opinions, while those with higher education levels had more positive attitudes towards mental
illness (Liden et al., 2010). One study of 49 emergency department nurses, who felt that they
were not prepared and lacked confidence in making assessments of patients, found that a
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negative attitude had been created towards patients with mental health problems (McCann et al.,
2007).
In summary, attitude is multifaceted. Attitude is comprised of your thoughts, beliefs and
values, your likes and dislikes, coupled with the ability to obtain an object along with current
social interactions, education, emotion and personal drive. It takes shape by our culture,
upbringing, thoughts, beliefs, values and learned experiences. An attitude may or may not be
reflected in a person’s behavior as the strength of the attitude is driven by desire and information
optimization and accuracy of a given moment. Finally, it can be altered and/or manipulated
based on knowledge, facts, emotions and current life conditions.
Simulation Learning
Simulation offers a realistic safe environment for students to learn and practice (Georg &
Zary, 2014). Simulation can be placed into several categories: human standardized patients, case
presentation and interactive patient scenarios, high-fidelity simulation which includes the
mannequin and software, virtual patients games, and standardized virtual patients (Kononowicz,
Zary, Edelbring, Corral & Hege, 2015). Standardized patients and human patient simulation is a
simulation using a person to portray a patient (Lopreiato, Downing, Gammon, Lioce, Sittner et
al., 2016). Several medical schools and health care programs use simulated patients. Benefits
include increased knowledge and skills, while concerns regarding simulated patients include
perceived realism, training, availability and cost (Cook et al., 2011; Hubal, Kizakevich, Guinn,
Merino, & West, 2000; Luctkar-Flude, Wilson,-Keates & Larocque, 2012; Shin et al., 2015).
Low-fidelity simulations are simulations that do not need to be controlled or programmed; they
include task trainers, case studies and role playing (Lopreiato et al., 2016). In a national multisite, multi-method study of nursing students it was identified that students have fewer
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opportunities for problem solving while using case studies, than with other active learning
methods (Jeffries & Rizzolo, 2006). High-fidelity simulation is an activity that brings people
together in a space around a simulator and is a social practice in which humans interact with each
other (Dieckmann, 2010). High-fidelity simulation has not only shown improved learning
outcomes on skill and knowledge, but improvement of psychomotor, affective and cognitive
skills (Shin et al., 2015). The national multi-site, multi-method study of nursing students
identified that high-fidelity simulation incorporated principles of best practice in education
(Jeffries & Rizzolo, 2006). This study also found that students had greater confidence and
higher satisfaction with the use of high-fidelity simulation (Jeffries & Rizzolo, 2006). In both
virtual simulation and high-fidelity simulation students are responsible for seizing learning
opportunities, but unlike high-fidelity simulation where the learning opportunities are created by
the instructor, in virtual simulation learning opportunities may come as a package or program.
Drawbacks of high-fidelity simulation are the cost, space and opportunity for simulation
customization, along with the inability of students to practice independently (Zielke et al., 2010),
while human patient simulation can be a timely and cost-intensive adventure for both the student
and the faculty (Shinnick, Woo, & Mentes, 2011).
Attitudes Towards Simulation Learning
A few studies have addressed attitudes towards simulation learning, and these studies have
demonstrated mixed results. In a study of 44 baccalaureate nursing students it was demonstrated
that students had greater opportunities to collaborate in a simulated clinical setting than a
traditional clinical setting (Parker, McNeill & Howard, 2015). Also there was no difference in
student self-confidences between simulated clinical learning and traditional clinical learning;
however, there was higher student satisfaction with traditional clinical settings (Parker et al.,
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2015). In a quasi-experimental quantitative study of 53 BSN students it was identified that
student self –confidence and clinical competence did not differ from the high fidelity simulation
lab group and the traditional laboratory method of teaching; however, it was identified that
student motivation, maturity and educational attainment may reflect a masking of the simulation
effect (Blum, Borglund& Parcells, 2010). A descriptive qualitative design using a
phenomenological tradition demonstrated that 49 associate degree nursing students found that
they enjoyed high-fidelity simulation and that it facilitated learning (Partin, Payne, & Slemmns,
2011). A quantitative evaluative comparative design of 300 baccalaureates nursing students in
Norway demonstrated that students achieved self-confidence in learning regardless of the
simulation method (high-fidelity simulation, static simulation or paper-and-pencil case study);
student satisfaction was higher in the paper-and-pencil group (Tosterud, Hedelin & Hall-Lord,
2013). This could be affected by the realism of the simulation and the students’ experiences of
not mastering a situation (Tosterud et al., 2013). First-time simulation use may result in
performance anxiety and can affect self-confidence, and students perceived that they had not
performed successfully and were dissatisfied with their performance (Young & Jung, 2015).
There have been studies that address human patient simulation and student self-efficacy and
satisfaction; however, these studies have little uniformity with inconsistent research, and did not
include virtual patient simulation (Shinnick et al., 2011).
Virtual Patients Simulation
Computer-based case presentations or computer-based simulation started in health care
education as a means to supplement good educational clinical cases, decrease the amount of real
patient clinical time, as clinical sites became increasingly competitive and to provide students
with cases that may normally have been unsuitable for students (Bergin & Fors, 2003).
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Computer avatars which are 3-dimentional representations of a person come directly from
traditional videos and have been used as a method of training in patient history taking, for
approximately the past twenty years; and the earlier models that emerged in the 70’s were more
simplistic (Bergin & Fors, 2003; Kononowicz & Hege, 2010; Talbot, Sagae, John, & Rizzo,
2012). Virtual patients can be defined as interactive computer simulations of real life clinical
scenarios, which offer a wide variety of anonymous patient-related data (Kononowicz et al.,
2010). Virtual patients are completely computer based and should not be confused with highfidelity simulation or human actors. A study to investigate the use of the term virtual patient
identified 536 articles from 1991 to 2013 which used the term virtual patient. Doing a systematic
search of 6 search engines including Pubmed and CINAHL, it was identified that the term virtual
patient can include clinical procedures, e-health records, as well as interactive patient scenarios
(Kononowicz et al., 2010).
There are different classes of systems in which the information can be displayed. A fixed
pre-defined order, where users’ decisions do not affect how the case unfolds is considered a
linear system (Kononowicz et al., 2010). A branched system will offer various paths to the
solution of a case (Kononowicz et al., 2010). Virtual patient models fit into two groups: the
problem-solving and the narrative models (Kononowicz et al., 2010). Problem-solving cases
have large sets of raw data and information that students have to decide what is relevant and
allows freedom to choose information (Kononowicz et al, 2010). A narrative-based model
presents with a patient’s personal storyline and encouraged reflective learning (Kononowicz et
al., 2010). A branched narrative model is a model that learners are presented with challenges
and given choices (Benedict, Schonder, McGee, 2013). Depending on the student’s choices, the
case will unfold with different consequences; appropriate choices will improve patient
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conditions, while suboptimal choices will result in worsen patient condition (Benedict et al.,
2013). Branched narrative models can be complex and can give the student greater interactivity
and control (McGee, 2012). Virtual patient learning environments enable the students to become
familiar with the material while acquiring and practicing skills, which reduces the need for live
equipment (Hubal et al., 2000).
The use of virtual patients can improve educational outcomes and promote clinical
decision making; virtual patient simulation offers greater consistency with experiences and
delivery of learning experiences (McGee, 2012). These virtual simulations have been shown to
promote self-directed learning and can be used to augment and, in some cases, replace lectures
without affecting learning integrity (Benedict et al., 2013). In a survey of 68 pharmaceutical
students it was demonstrated that 90% of the students found virtual patient modules of the course
organized, while 97% found them to be intellectually challenging and 91% stating that the
simulation contributed their understanding of the course content (Benedict et al., 2013). A field
test of interactive simulation was conducted with medical students. Test one consisted of 17
medical students, test two consisted of 23 students and test three had 30 students. All three tests
were conducted over 90-120 minutes. The results demonstrated that all 70 participants solved
the cases and submitted a correct diagnosis as well as having a general positive opinion
regarding Interactive Simulation of Patients (Bergin & Fors, 2003).
Virtual simulation can extend the reach of faculty to train health care professionals and
improve their performances; web-based virtual patients allow students to practice at their own
pace (Zielke et al., 2010). Health professionals have limited time to immerse themselves in trueto-life clinical environments to apply what they may have learned in lecture, and virtual patients
can complement traditional classroom and clinical learning (McGee, 2012). Virtual patients also
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possess the ability to expose health care professionals to a range of clinical situations and the
ability to explore their own decision making and how it affected patient outcomes (McGee,
2012). Virtual patients provide a training opportunity that is in a risk free environment that
appeals to the tech savvy generations (Kononowicz et al., 2010). In an integrative review it was
demonstrated that virtual patient simulations helped to develop teamwork, decision-making and
communication skills (Peddle, Bearman, & Nestel, 2016).
Virtual patient programs need to be reliable, adopted by the teachers, have a high
perception value by the learner and a high quality experience (McGee, 2014). These virtual
patient cases can engage the learner in repetitive practice in a safe environment that provides
personalized feedback to the student and observation of consequences by the instructor, while
being relatively inexpensive (McGee, 2014). Like high-fidelity simulation, virtual patients also
offer the ability to practice high-risk, low-volume cases (Zielke et al., 2010). Also, because
virtual patients are programmed identically, one can have direct comparison between students
(Zielke et al., 2010). Game-based virtual patients provide students with a complex realistic
environment that includes psychological, behavioral and social patients (Zielke et al., 2010).
Nurse educators need to make the connection of theory and evidence-based practice for
nursing students. This includes technical skills, analytical thinking, priority setting, developing
negotiation and conflict resolution skills as well as interprofessionalism and communication
skills (Jenson & Forsyth, 2012). Computerized virtual simulations that offer these real-life
procedures and nursing experiences are highly sought after. Providing these skills, where the
clinical environment can be reproduced that allows students to interact with virtual patients and
practice content as frequently as needed will aid in student learning (Jenson & Forsyth, 2012). It
was demonstrated that faculty would recommend virtual reality simulation to increase students’
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knowledge and is an excellent learning tool (Jenson & Forsyth, 2012). Also, virtual reality
simulation provides the opportunity for students to practice inherent risk procedures and
procedures that may be difficult to evaluate in a clinical setting while providing a venue that is
safe for repetitive practice (Georg & Zary, 2014; Jenson & Forsyth, 2012). For faculty the use of
virtual patients provided students with the continual access of a patient for history taking,
physical examination and documentation (Kelley, 2015).
Virtual Patient Simulation can be used to assess communication and interprofessional
communication among peers as well as other skills including low frequency psychomotor skills
(Miller & Jenson, 2014). It was demonstrated that avatars and virtual learning provide students
with the opportunity to have the sense of being present with another person as well as provide a
social connection (Miller & Jenson, 2014). Finally, internet-based instruction such as virtual
patients can address a wide range of topics as well as offer numerous therapeutic content areas
and address topics such as ethics, communication and evidence-based practice (Cook et al.,
2008).
Nursing education has had challenges with students in bridging the gap between theory
and practice. Today’s students are more diverse and they need a successful bridge between the
classrooms and clinical that is non-threating (Miller & Jenson, 2014). Closing this educational
gap helps develop stronger clinical reasoning skills in nursing students (Benner et al., 2010;
Georg & Zary, 2014). Virtual patients can support the learning of scientific knowledge and help
nursing students integrate theory and practice (Georg & Zary, 2014). Virtual patient learning can
be used in the development of clinical reasoning skills and should be considered as part of the
nursing paradigm and curriculum development (Georg & Zary, 2014). In a study of 91 nursing
students using embedded pretest and post test questions, it was demonstrated that students had
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better learning outcomes that were statistically significant at the .01 level (Weideman &
Culleiton, 2014). Virtual patients used in various applications would facilitate knowledge
acquisition of a multitude of issues along the spectrum of health and illness across the life span
(Weideman & Culleiton, 2014). In another study of 130 graduate nursing students who complete
a virtual patient module, it was demonstrated that there was a positive correlation of critical
items and implications for practice reflection score, suggesting that students explored secondary
clinical findings more thoroughly and critically reflected outside of the virtual learning
environment (Kleinheksel, 2014).
The application of simulation has provided significant changes to healthcare learning. In
the current environment of healthcare quality, having a cost effective and safe skills practice
medium such as virtual simulation has been considered a valuable adjunct to traditional teaching
(Guise, Chambers & Valimaki, 2011). Through simulation students can make mistakes in a safe
environment and integrate knowledge through practice and reflection (Guise et al., 2011).
Courses that may be on line or in a distant learning program, including virtual patient simulation
within the curriculum, is optimal to have students apply clinical knowledge, and critical thinking
skills within a narrative framework that can foster empathy, self-esteem, ethical insight and
cultural sensitivity (Guise et al., 2011). Virtual Patients can be accessed asynchronously making
them ideal for distance education (Kleinheksel, 2014). A cross sectional explanatory study of
247 participants in four groups of clinical clerkship identified that the use of virtual patients
coupled with a follow up seminar had better student pay offs and perceived benefit of the activity
and processing of the virtual patient activity (Edelbring et al., 2012). Also demonstrated was that
virtual simulation is an acceptable teaching learning strategy and that virtual patient simulation
aids in critical thinking, reflection and communication (Cook et al., 2008; Cook et at., 2009;
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Cook et al., 201l). Virtual patient simulation should be considered a practical benefit that is
relatively low cost for nursing pedagogy and as an integrated part of course activities (Edelbring
et al., 2012; Guise et al., 2011).
Virtual patients have been used in medical training far longer than other medical related
disciplines such as nursing. Medical education has had an increase in virtual patient instruction
and is commonly used to teach clinical interviewing skills, history taking and assess clinical
decision making (Saleh, 2010). A randomized controlled study of 49 medical students with a
95% confidence interval demonstrated that despite the limited pool of clinical cases or the
complexity for production, virtual simulation was found to improve long-term retention,
clinician behavior, as well as enhance learning efficiency (Botezatu, Hult, Tessma & Fors,
2010a). Also demonstrated in a pre and post-test questionnaire of 56 medical students was that
virtual simulation game playing improved their knowledge base about home visits and home
safety after game playing with a P<.001 for pretest scores 42+5 and post-test score of 90+5
(Duque, Fung, Mallet, Posel & Fleiszer, 2008). Virtual patients can also be used to demonstrate
change of a patient’s condition over a longer period of time and can be used to simulate several
years over several hours further reinforcing learning across the life span (Huang, Reynolds, &
Candler, 2007). The use of virtual patient simulation in medicine has had a longer tradition of
use and has demonstrated positive outcomes for medical students. Virtual patients offer easily
accessible standardize learning in a non-threating manner (Saleh, 2010). The draw backs consist
of the expense, resources and technology to create the cases (Saleh, 2010).
Other disciplines in the healthcare field use virtual patient simulation to teach content,
promote clinical reasoning and develop communication skills (Cavaco & Madeira, 2012).

A

study of 119 fourth-year pharmacy students demonstrated that virtual patient simulation had the
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same effect in learning outcomes as problem-based learning of pharmacy students; a mixed
approach to teaching will take into account different learning types (Al-Dahir, Bryant, Kennedy
& Robinson, 2014). The interactive environment of virtual patients improved clinical
competency skills as well as promote a positive perception of the teaching strategies, and
increase student confidence in chronic disease management skills of pharmacy students
(Douglass, Casale, Skirvin & DiVall, 2013). It was also demonstrated that the use of simulation
along with other learning methods can be a valuable teaching method and learning strategy for
recall, practice of skills, and improvement of critical thinking skills of healthcare professionals in
an industry that is “just–in-time” (Rosen, Hunt, Pronovost, Federowicz & Weaver, 2012). Using
healthcare information technology provides timely private relative material that promotes
immediate reinforcement and improved the decision-making process (Lewis, 1999). Lastly,
virtual gaming is also being used for patient education. It was demonstrated in patients with a
hemiplegic stroke that virtual reality training along with repeated bilateral movement increased
the efficiency of training, which increased patient interest and improved behavior understanding
(Lee, Kim, & Lee, 2015).
To date studies conducted on virtual patients have all been qualitative, quasi-experimental
and comparative design (Kleinheksel, 2014); it was determined that internet-based learning and
virtual patients learning are neither superior nor inferior to traditional methods; however, they do
provide the opportunity that otherwise may not present itself (Cook et al., 2008). Several
systematic reviews, integrative reviews, critical literature reviews and meta-analysis have been
completed from 2008 to 2014 (Consorti et al., 2012; Cook et al., 2008; Cook et al., 2009; Cook
et al., 2010; Cook et al., 2011; Miller & Jensen, 2014). These reviews demonstrated that avatars
and virtual simulation provide learning in the comfort of students’ homes and in some
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circumstances this is an appealing option (Miller & Jenson, 2014). A later meta-analysis review
of 576 articles it was identified that virtual patients were found to be superior over other teaching
methods and learning strategies in that they have student independence and there is a natural
progression in cases; students identify that there are several factors that lead to the realism of the
case, such as scripting and diagnostics (Cook et al., 2010). The use of virtual patients in
applications similar to high fidelity simulation that are rounded in theory will improve student
learning and develop clinical reasoning (Cook et al., 2009). Mastery interventions were
demonstrated and adding virtual patient learning as a modality demonstrated better learning
outcomes when placed in the curricula than if no interventions were done (Cook et al., 2011).
Virtual Patient Simulation has benefits for the educator as well. Virtual Patient Simulation can be
used for both formative and summative evaluation and can be effective across many topics, as
well as being effective for cultural diversity as used for a broad range of learners (Cook et al.,
2010; Cook et al., 2009). Faculty members must have direct instruction over virtual patient
simulation and demonstrate the importance of the learning (Benedict et al., 2013). It is with
these differences in mind, that a traditional simulation setting may not be applicable as in highfidelity simulation (Dieckmann, 2010). As with high-fidelity simulation, students do not need to
learn the physical experience of the mannequin and the simulation set up (Dieckmann, 2010).
However, pre-briefing and setting instructions need to be provided to students by the faculty to
manage expectations for both high-fidelity simulation and virtual patient simulation (Dieckmann,
2010).
Issues with implementing virtual simulation can be identified as cultural, process and
academic (Benedict et al., 2013). Cultural include the institution’s and faculty’s attitudes
towards technology and the pedagogy; process obstacles are workflow issues for adoption, and
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finally academic obstacles deal with the degree that technology meets the pedagogical goals of
the university and the educator’s ability to engage the student (Benedict et al., 2013). Finally,
virtual patients can sometimes be overwhelming to the student (Talbot et al., 2012). Themes that
emerged suggested problems with virtual leaning such as computer lag time and a learning curve
with using virtual simulation; however, once avatar navigation was completed, achieving
program and course outcomes and improved student satisfaction was met (Miller & Jenson,
2014). The drawbacks of virtual patient simulation include the limited cases due to design
challenges and the complexity of design, (Talbot et al., 2012; Zielke et al., 2010).
Attitudes Towards Virtual Patient Simulation
Virtual patients can be an innovative and interactive method for learning that is accepted
by students (Forsberg, Georg, Ziegert & Fors, 2011; Forsberg, Ziegert, Hult & Fors, 2014).
Traditional students develop critical thinking skills with active participation and
experimentation, and virtual patients provide this active learning that has a high satisfaction of
students and improves knowledge acquisition; students prefer the use of technology in the
classroom (Montenery et al., 2013). Nursing student involvement was found to be a significant
predictor of satisfaction, and internet-based instruction was found to have higher student
satisfaction (Cook et al, 2008; Lovecchio et al., 2015). It was found that nursing students did
like the use of virtual patients; they were able to learn at their own pace and practice repeatedly
while receiving instant feedback, as well as communicate with the virtual patient (Kelley, 2015).
In a study of 49 medical students it was found that students perform better after web-based
virtual learning in both web exams and traditional exams (Botezatu, Hult, Tessma & Fors,
2010a). Students had higher critical learning thinking; also demonstrated was that medical
students did better using virtual patients rather than standardized patients (Botezatu et al.,
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2010b). In a study of medical schools in the United States and Canada, it was found that several
students had demonstrated that virtual patient learning improved cognitive and behavioral skills
of medical students (Huang et al., 2007). In a pilot study of two groups, 15 medical students in
group one and 12 medical students in group two, students found that virtual patients were more
realistic and were able to demonstrate clinical abnormalities such as abnormal heart sounds,
where standardized patients are not able to modify their clinical findings (Gesundheit et al.,
2009). In a study to assess pharmacy students’ attitudes towards virtual patient simulation,
students found that there was a positive impact on learning, but students were unsure if the
learning would be advantageous in real life situations (Cavaco et al., 2012). This study also
demonstrated that in the year 2011 only 12 pharmacy students in six universities had experience
with virtual patient technology (Cavaco et al., 2012). Medical, nursing and pharmacy students
had favorable attitude using the virtual patient simulation Second Life with regards to multiprofessional education, and that students’ stress levels were reduced (Caylor, Aebersold, Lapham
& Carlson, 2015). The majority of the literature regarding attitudes towards simulation is based
on multiple simulation methods; little research has studied attitudes towards VPS, especially
within nursing.
Synthesis and Critique of Research Findings
Virtual Patient Simulation learning had demonstrated positive student outcomes in critical
thinking, communication, and skill development; however, most of these studies were completed
without comparison to other learning methods and teaching strategies. Studies to date regarding
VPS address student satisfaction and outcome, but again, there were limited studies addressing
student attitude in both medical and nursing literature. A student’s attitude addresses his/her
engagement and perceived academic competency and will impact the way students set goals; a
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student’s attitude is pivotal in predicting student success (Akey, 2006). Understanding student
attitude will provide the educator the necessary understanding regarding the student’s preferred
learning methods.
There was scant literature regarding VPS that addressed student’s attitudes towards VPS
learning and if this modality was an acceptable form of teaching and learning, especially within
nursing. Today’s nursing education is fast paced and curriculum is packed with information.
Providing evidence-based teaching and learning strategies that students find beneficial is
imperative in developing positive student outcomes and student satisfaction, for today’s
multigenerational and multicultural student.
The literature review identified a gap in addressing the attitudes and behaviors of student
learning with VPS. The majority of articles addressed VPS learning as viable teaching strategies
by measuring student outcomes. However, there were minimal studies that addressed attitude
and behaviors. Most studies had a small sample size and inconsistent results regarding student
behavior (Cook at al., 2008; Shin et al., 2015). Understanding students’ attitudes towards VPS
learning is necessary in identifying student behavior and in turn student connection with
learning. It is important to identify if VPS is an optimal teaching strategy and learning method to
promote positive student outcomes and student satisfaction.
Today’s nursing education must be dynamic and robust. The educator must provide the
necessary material, and use multiple teaching strategies to develop competency and critical
thinking. This material must also be delivered to meet the demands of multiple generational and
cultural learners, providing a student’s perspective on a teaching strategy and learning method is
indispensable in the forward movement of education. Today’s pedagogy for education must be
student centered, that promotes student outcomes and student satisfaction
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Conceptual Framework Further Defined
Two theories will be used as foundations for this research. The first is Icek Ajzen Theory
of Planned Behavior (TPB) and the second is Malcolm Knowles’ adult learning theory. Icek
Ajzen Theory of Planned Behavior assumes a reasoned process that underlines attitudes and in
turn actions (Ajzen, 2016a). The Theory of Planned Behavior has three main constructs:
Behavior beliefs, Normative beliefs, and Control beliefs. A behavioral belief is the behavior of
interest to the outcome; these beliefs in combination with the subjective values determine the
attitude (Ajzen, 2016b). This leads to the attitude towards the behavior. An attitude is
determined by the total set of behavioral beliefs. Normative beliefs are behavioral expectations:
for example, what are the expectations of my peers or professors? There are subjective norms or
social norms (pressures) that are perceived that will affect engagement or non-engagement
(Ajzen, 2016b). Control beliefs are the perceived factors that will affect behavior; this is the
person’s perceived ability to perform a task (Ajzen, 2016). The three considerations of
behavioral beliefs, normative beliefs and control beliefs drive a person’s intentions and readiness
to perform a task (Ajzen, 2016b). Another consideration is the construct of actual behavioral
control. The construct of actual behavioral control reflects the person’s skills, resources that are
needed to perform a given behavior (Ajzen, 2016b).
The Theory of Planned Behavior also has background factors that affect the three beliefs.
They include Individual factors such as mood, emotional intelligence and values (Ajzen, 2016b).
Social factors such as education, age, gender, religion and laws (Ajzen, 2016b). And finally,
information factors such as media, interventions and knowledge (Ajzen, 2016b). It is the
background factors, which feed into the three beliefs, which formulate into an intention. This
intention will then become a behavior which then may or may not be affected by the actual
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behavioral control beliefs (Ajzen, 2016b). In summary, a person’s attitude is shaped by prior
factors and is exposed to and can be manipulated by other attributes such as normative beliefs
and control beliefs. By the time an attitude is assessed, the person will have already had
considerable information to formulate an attitude (Fishbein & Ajzen, 1975). This is then
finalized by the person’s skills and resources to develop a behavior; it is the behavior that is
experienced by others.
The Theory of Planned Behavior has been used as a theoretical basis for more than 200
studies, and has been used in healthcare studies to understand clinical practices (Nelson, Cook &
Ingram, 2012). The TPB provides a framework for understanding people’s behaviors and
psychological determinants; the concepts that form the basis of TPB include behaviors,
intentions and attitudes (Polit & Beck, 2017). The TPB has been used to understand attitudes
and behaviors in patients regarding health care education (Archer, Elder, Hustedde, Milam &
Joyce, 2008; Cafiero, 2013). It has also been used to assess healthcare providers’ attitudes and
behaviors towards implementing a healthcare plan, strategy or use evidence-based practice
(Cote, Gagnon, Houme, Abdeljelil & Gagon, 2011; Natan, Golubev & Shamrai, 2010; Tsiantou
et al., 2013; Ward, 2012). Finally, the Theory of Planned Behavior has been used to assess
students’ attitude and behavior towards an object or outcome (Ajzen & Sheikh, 2013; Chudry,
Foxall & Pallister, 2011). The TPB which specifies the nature of the relationships and behavior
(Polit & Beck, 2017) was used to provide a framework to understand students’ attitudes, as
attitudes are antecedents of behavior.
In a study of nursing students it was demonstrated that positive beliefs towards infection
prevention and control led to increased compliance in infection control practices (Ward, 2012).
Another study demonstrated that the use of TPB can assist in predicting nurses’ and nursing
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aides’ intentions to measure blood pressure correctly (Nelson et al., 2012). A study by Cote et
al., (2011) found that nurses who felt a moral obligation to integrate evidence-based practice into
their delivery of care to a patient, the greater their intention to do such action. It was revealed
that TPB was useful in understanding and influencing patients’ intentions to stop smoking
(Natan et al., 2010). Finally, the Theory of Planned Behavior was found to be superior to
measure attitude, intention and behavior, and has a strong record for predicting the ways in
which individuals will act (Chudry et al., 2011). As demonstrated by the theory constructs and
the literature, the use of TPB will be instrumental in understanding attitudes and in turn
behaviors of student towards VPS.
The second theory to be used to bridge the relationship of student attitudes and VPS
learning will be Knowles adult learning theory. Malcom Knowles’ adult learning theory
provides an outline of adult learning concepts. These concepts include the adult learner being
self-directed in a climate that is mutually respected to foster learning (Knowles, 1990). The
learning must also have relevance while including the adult learner in their choices of learning
method.
Principles of adult learning include: involvement in their learning, interest and relevance
to the learning, experience as a basis for their learning and finally, applicability to their learning
(Knowles, 1990). Adults need to be involved and they need to know why they need to learn
something; they will invest more time and energy in learning something that will be of personal
benefit to them (Knowles, 1990). The second principle of interest and relevance deals with the
issue that adult learners need to have interest in subjects and they must have immediate
relevance. Information that is given to adult learners needs to be useful and relevant to achieve
life’s goals. The third principle is personal experience. Experience provides a basis for learning.
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Adults have a wide variety of experiences and they need to tie these experiences into their
learning (Knowles 1990). Finally, the learning needs to be centered on the issue; learning is
problem centered. Adults are task oriented and things are learned best when they are taught
within the context in which they will be applied (Knowles, 1990). Adults need to be selfdirected and a climate of mutual respect is very important for learning.
Primary assumptions of adult learning include the fact that adults need to know why.
Adult learners need to know why they have to learn something before undertaking the task; if it
is not applicable to their daily lives, it is not worth knowing (Knowles, 1990). Secondly, learners
have a self-concept. Adults have a self-concept of their own decisions and decisions regarding
learning (Knowles, 1990). Next is the role of learners’ experience. Their experience has
produced a rich base to draw knowledge from and should be considered in the learning
(Knowles, 1990). Readiness to learn is the ability for individuals to become ready to learn and to
cope with life situations effectively to learn (Knowles, 1990). Orientation to learning: adults are
life centered and their learning needs to reflect their life goals and ambitions (Knowles, 1990).
Finally, adults have internal and external motivation. Adults are motivated by external factors
such as higher pay but are also motivated by internal factors such as self-esteem and quality of
life (Knowles, 1990).
Providing a climate where learners feel respected, with shared responsibility and
unthreatened with the exposure of the need to know prior to learning will benefit the adult
learner (Knowles, 1990). Simulation including virtual simulation has adult learning principles as
an underpinning (Guise et al., 2011). Simulation uses the principles of learning as a dynamic
and active process with critical reflection, along with the importance of role and skill attainment
(Guise et al., 2011). Simulation learning addresses the adult learning principles of interest and
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relevance by proving students with a student centered learning activity based on their current
learning. Simulation also provides students with experience that is applicable to what they are
learning and finally it provides the opportunities to practice skills that are applicable to their
learning. The principles of adult learning theory were used as a guide in shaping any
foundational differences that may occur relating to age and generational differences of the
undergraduate, RN to BS/BSN, and Master’s nursing student.
Summary
As demonstrated in the literature, an attitude can be developed and changed depending on
the students’ past and current experiences, education and social interactions. A student’s attitude
is linked to student satisfaction which is also linked to student outcomes. Student satisfaction
and outcomes are not simply comprised of a teaching or learning method alone. Virtual Patient
Simulation could be a cost-effective alternative that is supported by evidence to promote positive
student outcomes at a lower cost than high-fidelity simulation. The use of VPS can assist in
bridging the gaps between theory and clinical; however, it is unknown if today’s multicultural,
multigenerational students would prefer VPS as a teaching and learning modality.
Understanding a student’s attitude towards a trending technology such as VPS needs to be better
understood to assist the educator in considering and implementing such technology for teaching
and learning for today’s diverse nursing student.
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CHAPTER THREE
Introduction
Nurse educators need to make the connection between theory and practice for nursing
students. It is this connection between theory and practice that reinforces critical thinking and
communication. Clinical opportunities can be random and clinical sites can be difficult to
obtain. Virtual Patients Simulation (VPS) can be used as a means to overcome the reduced
access to clinical patients and can be used by the student as a safe environment for practice.
Virtual patients can support learning while bridging the gap between theory and practice.
Learners do best with various methods of instruction, and providing different instructional
methods will aid the student in demonstrating positive educational outcomes. There have been
several teaching strategies that have shown to be successful in developing positive student
outcomes such as problem-based learning and simulation; however, little has been done to
establish whether virtual reality learning is an accepted teaching strategy and learning method for
today’s multicultural, multigenerational student. Positive student outcomes have been associated
with student satisfaction; a student’s attitude can affect both satisfaction and outcome. Today’s
multigenerational, multicultural student may have concerns regarding the use of VPS, in turn
creating a low engagement. Nurse educators need to be aware of these concerns and attitudes
towards virtual simulation to reinforce learning. The purpose of this descriptive study was to
examine the attitudes of undergraduate, RN to BS/BSN, and master’s nursing students regarding
VPS learning, as well as examine other demographic variables and attitude towards VPS. This
chapter will provide the methodology of the study.

40

Research Design
This descriptive study was used to examine undergraduate, RN to BS/BSN, and master’s
students’ attitudes towards VPS. This study design is used to observe, describe, and document a
situation in a natural setting (Polit & Beck, 2017). A descriptive design, conducted by survey,
was chosen to assess the attitude towards VPS learning in the undergraduate, RN to BS/BSN,
and master’s nursing students. Secondary research questions included examining any
generational learner attitudes towards VPS learning and to examine demographics variables
towards VPS learning. This study was chosen to assess if there is a difference in attitudes
towards VPS learning with various data extractors. This study design was also chosen to gather
baseline data that currently does not exist. Based on a thorough literature review, attitudes
towards VPS have not been assessed in undergraduate, RN to BS/BSN, and master’s nursing
students. Secondly, to the researcher’s knowledge an attitude towards VPS had not been
assessed based upon the generation of the learners. Strengths of this specific design are strength
in realism, as this is not an experimental study, focusing on singular manipulated variables, also
identifying if any causal relationships may exist (Polit & Beck, 2017).
Target Population
The target population was undergraduate, RN to BS/BSN, and master’s nursing students
who have used the VPS program Shadow Health in their nursing courses. The accessible
population was undergraduate, RN to BS/BSN, and master’s nursing students in the state of
Connecticut who have used Shadow Health in their nursing courses.
Sampling Method
This study used a non-probability convenience sampling design. Students who were in an
undergraduate baccalaureate nursing program, an RN to BS/BSN completion program, or a
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graduate master’s nursing program in the state of Connecticut who have used the VPS program
Shadow Health in one of their courses were invited to participate in this study, creating a
homogenous sample. A Sampling criterion is necessary when there is a predetermined criterion
of importance (Robert Wood Johnson Foundation, 2008). To ensure that a minimal sample
criterion was met, all students who were enrolled in nursing programs with courses that used
Shadow Health were invited to participate in the study, which took into account any student who
did not want to participate, as well as any students who wished not to continue in the study.
Sample Size
According to Polit and Beck (2017) if the population is relatively homogeneous then a
small sample size may be adequate. A Kruskal-Wallis H test and Mann-Whitney U test, were
used to assess the total of the Simulation Based Education Attitude Scale (SBEAS) score to other
variables. According to Polit and Beck (2017), an approximate sample size for each group for
test of differences of two means with a significant criterion of alpha = 0.05, a power of 0.80 and
an estimated effect size of medium (0.50) yields a sample size of 64 in each group. Approximate
sample sizes for population correlation coefficients for an alpha = 0.05, a power of 0.80 and an
estimated effect size of medium (0.50), yields a sample size of 29 (Polit & Beck, 2017).
Response rates are determined by the number of persons responding divided by the number of
persons sampled (Polit & Beck, 2017). Response rates in surveys tend to be below 50%, and
response rates were calculated to assess for any response bias (Polit & Beck 2017).
Possible threats to external validity are population. The population of students surveyed
may not be representative of all nursing students using Shadow Health or other VPS programs.
Strengths to external validity are that the sampling occurred in their natural setting and across
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three different program types, demonstrating that the sample selected is representative of the
population studied (Polit & Beck, 2012).
Setting
Nursing students who were recruited for this study were enrolled in an undergraduate BSN
program, RN to BS/BSN program, or graduate MSN program within the state of Connecticut
who have used the VPS program Shadow Health. Students took an online survey at their
convenience at their preferred location (home computer, office computer, and/or school based
computer).
Recruitment
Nursing programs/schools in the state of Connecticut that used Shadow Health and offer a
BSN, RN to BS/BSN, or MSN graduate program were identified by contacting Shadow Health.
Due to contract stipulations with partner schools, Shadow Health informed the schools that the
researcher would be contacting them to conduct a research study (F. Jimenez, personal
communication, March 13, 2017; F. Jimenez, personal communication September 1, 2017).
Nursing program deans/director/chairs were then contacted to confirm that Shadow Health was
used in their schools of nursing and asked if they would be interested and willing to facilitate
student participation in a survey regarding students’ attitudes towards VPS. Only
programs/schools that require Shadow Health’s entire course module throughout the semester
were considered for this study. If a course or program only used the Shadow Health modules as
volunteer supplement to learning then they were excluded from the study. After the program’s
dean/director/chair agreed, the university Institutional Review Board (IRB) process to conduct
research was completed. This was done prior to the start of any further contact and data
collection. IRB approval from WCSU had been obtained prior to contacting any other programs.
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After the program/schools’ IRB approval, the nursing department’s dean/director/chair of
each university was contacted a second time and asked to identify the faculty members who had
used Shadow Health in their courses and asked for their contact information. Faculty members
who had used Shadow Health in their courses were contacted and asked if a quantitative
descriptive study to assess their students’ attitudes towards VPS as a learning method and
teaching strategy could be completed by the researcher. The researcher explained that any
student who had used Shadow Health in a previous class would be asked to participate. The
researcher explained that access to students’ school or personal email was needed to send
students an email with the link to the survey by email. Faculty members who had used Shadow
Health in their courses were asked by the researcher to collect email addresses from students
who were interested in participating. If the faculty members preferred to send the email to their
students themselves, in place of collecting and sharing emails with the researcher, then the email
with study invitation and survey link was sent to the faculty members to forward to their
students. If necessary, a face-to-face meeting occurred with interested faculty members to
discuss the research and data collection plan.
After the initial contact with the faculty, the researcher contacted the faculty a second time.
The researcher requested a list of the students’ emails, who had used Shadow Health and had
agreed to participate, or the researcher obtained the faculty member’s email if the faculty
members chose to distribute the survey email themselves. An email was then sent to each
student. The email invitation included an introduction explaining the study (Appendix A) and a
consent form that was attached to the email (Appendix D). The email also included a link to the
survey to maintain confidentiality of the respondents. When the respondents entered the link
provided, they were redirected to the survey site, Select Survey, where they completed the
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survey itself (Appendix B). A follow up email was sent to students and/or faculty members five
days after the initial email asking them to complete the survey, if they had not already done so.
Students who did not want to participate in the study simply did not enter the survey site or left
the survey site.
Descriptive personal data consisted of the nursing program in which they were enrolled,
the Shadow Health program they had used, age, gender, working status, race, and ethnicity as
well as if they were full-time or part-time students, if they had any computer skills, and types of
computer devices they used. Participants, who declined to answer any personal data questions,
were directed out of the study. Students then answered the SBEAS survey, designed to assess
their attitudes towards VPS learning.
Instrumentation
Assessing attitude towards VPS was measured using SBEAS (Pinar et al., 2016).
Permission to use this instrument was granted by the author (Appendix D). The SBEAS is an
18-item questionnaire with no subscales and four sub factors of satisfaction-self-confidence,
clinical competence-self efficacy, seriousness-fidelity and barriers-difficulty, developed by Pinar
et al., (2016). This instrument examines students’ attitudes towards simulation based education.
Sub factors were developed and categorized to assess the reliability and validity of positively
worded and negatively worded items on the instrument. The scale requires approximately 10-15
minutes to complete. Questions were asked using a 5-point Likert scale with answers ranging
from 1 = completely disagree to 5 = completely agree responses. The scale contains 15 positive
statements about simulation and 3 negative statements about simulation. Items 1-15 are scored
using 1–5 (1 = completely disagree, 2 = disagree, 3 = neutral, 4 = agree, and finally 5 =
completely agree). Items 16, 17 and 18 are scored in reverse. Total scores may range from 18 to
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90, with a median score of 54. Higher scores on the SBEAS scale denote more positive attitude
towards simulation, and lower scores denote more negative attitudes towards simulation (G.
Pinar, personal communication, May 4, 2017).
A review of the literature was completed regarding attitude measurement and it was
determined there was limited literature regarding attitude as a measurement towards simulation
(Pinar, el al., 2016). Drawing upon the literature review completed, the authors developed a 50
item scale regrading attitude towards simulation (Pinar et al., 2016). After review from three
experts for validity, 12 items were discarded as they were identified to be unintelligible (Pinar et
al., 2016). A pilot scheme of the tool with 38 items was then completed by 165 nursing students
in their 3rd or 4th year of nursing school (Pinar et al., 2016). The SBEAS had a sufficient sample
size for factor analysis as determined by the Kaiser-Meyer Olkin (KMO) coefficient and the
Barlett Sphericity test (Pinar et al., 2016). The factor analysis identified 20 items out of the 38
items that did not correlate to other items and these 20 items were removed (Pinar et al., 2016).
The result is an 18-item questionnaire that measures attitudes towards simulation in general.
The authors of the SBEAS used the rotated principle component analysis to obtain
information on structural validity of the scale. A factor analysis for correlation of items was
conducted. Factor loads for construct validity ranged from 0.59 to 0.76 using a factor analysis
(Pinar et al., 2016). A construct of 4 sub factors with eigenvalue’s of over 1 was used (Pinar et
al., 2016). The eigenvalue measures variance in all variables. The eigenvalue of the sub factor
provided information regarding the significance levels, and they were found to be 3.36, 2.43,
1.98 and 1.48 for each sub factor (Pinar et al., 2016). This demonstrated construct validity and
that items had high internal consistency, are valid and reliable (Pinar et al., 2016).
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The SBEAS scale and the sub dimension for reliability were calculated separately (Pinar et
al., 2016). The reliability and homogeneity of the scale were calculated with a Cronbach alpha
reliability and item test correlations (Pinar et al., 2016). The SBEAS scale as a whole had
reliability at sufficient levels with a Cronbach’s alpha of .722 (Pinar et al., 2016). The Cronbach
alpha of each sub dimension was .739, .657, .631 and .625, which demonstrated reliability as
sufficient level (Pinar et al., 2016). Correlation scores obtained from the SBEAS and from the
sub factors were between 0.33 and 0.71, which were found to be significant at the 0.01 level, and
that the sub factors are SBEAS components.
The SBEAS was developed to assess students’ attitude towards simulation; this was in part
due to a lack in concrete research regarding the concept of attitude (Pinar et al., 2016). The
SBEAS instrument development used constructs regarding attitude and conceptual equivalence
(cognitive, affective and behavior) (Pinar et al., 2016). Ajzen, (2016b) stated in order to fully
measure attitude, the creation of a Theory of Planned Behavior questionnaire or scale, needs to
include questions that address the perceived norm, and perceived control, intention, and past
behavior within the questionnaire. Responses are used to elicit readily accessible behavioral
outcomes, control factors, and normative references (Ajzen, 2016b). The SBEAS can be used to
measure student attitude towards simulation to help identify the right approach educators can
take when using simulation (Pinar et al., 2016). The SBEAS uses a Likert type scale to assess
responses ranging from completely agree to completely disagree. Using a Likert type scale to
assess is an appropriate method to assess attitudes (Ajzen, 2016b). Limitations of the SBEAS
include the limited use of the scale; to date the only published data regarding the scale is the pilot
testing and study of reliability and validity. Also, that the scale was created for assessing attitude
towards simulation in general and not VPS specifically.
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Data Collection
Data was placed into Excel and then into Predictive Analytics Software (PAWS)
spreadsheet for data management and calculations. Coding of demographic data was as follows:
Answers related to the question which nursing program you are in were coded 1 for
undergraduate, 2 for RN to BS/BSN, and 3 for master’s. Coding for type of Shadow Health
program was 1 for pharmacology, 2 for Advanced Health assessment, 3 for Health assessment, 4
for Gerontology and 5 for other. Coding for student status was 1 for full time, 2 for part time.
Coding for computer skills was 1 for excellent, 2 for fair, and 3 for poor. Coding for devices had
the option for “select all that apply,” with a code of 1 for PC, 2 for I-pad/tablet, 3 Smart phones,
and 4 for smart watch.
Coding for “would you like to use VPS learning again in the future” was 1 for yes and, 2
for no. Coding for time commitment needed to do the VPS was 1 for too long, 2 for too short,
and 3 for neither (time commitment was what you expected). Coding for appreciated the value
of VPS towards the end of course was 1 for yes, 2 for no, and 3 for neither. Open ended
comments were used for determining other nursing courses respondents would have liked to use
VPS learning.
Coding for age was 1 for 18-20, 2 for 21-25, 3 for 26-30, 4 for 31 to 35, 5 for 36 to 40, 6
for 41 to 45, 7 for 46 to 50, 8 for 51 to 55, 9 for 56 to 60, 10 for 61 to 65, and 11 for 66 to 70.
Coding for gender was 1 for female, 2 for male and, 3 for other. Coding for working status was
1 for full time, 2 for part time, and 3 for not currently working. Coding for race was 1 for
American Indian or Alaska Native, 2 for Asian, 3 for Black or African American, 4 for Native
Hawaiian or Other Pacific Islander, 5 for white, and 6 for decline to answer. Coding for
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ethnicity was 1 for Hispanic, 2 for Non-Hispanic, and 3 for decline to answer (National Center
for Educational Statistics, 2016b).
Responses from the survey to assess attitude were coded as follows for questions 1-15: 1
for completely disagree, 2 for disagree, 3 for neither agree nor disagree, 4 for agree and 5 for
completely agree. Coding for questions 16-18 were: 5 for completely disagree, 4 for disagree, 3
for neither agrees nor disagrees, 2 for agrees and 1 for completely agrees. Data was checked for
quality and frequency to examine errors and to assess for normal distributions. Missing data
responses from the survey were seen as a “no response.” Data that is missing was coded as an
(X) in Excel and SPSS spreadsheets, so they would be identified as actual pieces of information
(Polit & Beck, 2012).
Data Analysis Procedures
The purpose of this descriptive design study was to examine the attitudes of
undergraduate, RN to BS/BSN and master’s nursing students towards VPS learning. Descriptive
statistics were used to describe the sample and subsamples of students, as well as subsamples of
variables in relation to VPS. Demographics are displayed in a frequency table, graphs and
figures.
In order to answer the research question, “What are the attitudes of undergraduate, RN to
BS/BSN and master’s nursing students regarding VPS,” a median of the total scores of each
group on the SBEAS was calculated and compared to the median score of the SBEAS
instrument. Scores that were greater than the median score of the SBEAS were considered to be
a positive attitude, while scores that were below the median score of the SBEAS were considered
to be a negative attitude. The overall scores of the SBEAS were analyzed for each group of
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students (undergraduate, RN to BS/BSN and master’s); data is displayed with mean, median and
standard deviation in a table format.
In order to answer the research question, “Are there any differences in attitude towards
VPS learning and nursing program type,” a Kruskal-Wallis Test was used to examine any
differences in attitude of the scores on the SBEAS and program type. Total scores for the
SBEAS were analyzed to identify difference in attitude and program type with level of
significance set at the 0.05.
In order to answer the research question, “Are there any differences in attitude towards
VPS learning by the following generational age groups: Baby Boomers, Generation X, and
Millennials,” a Kruskal-Wallis Test was used to evaluate any differences in attitude scores on the
SBEAS and age ranking according to generational age group. Total scores for the SBEAS were
analyzed to identify differences between groups. A difference is significant for p < 0.05.
In order to answer the research question “Are there any differences in attitude towards
VPS learning and other demographic variables,” a Kruskal-Wallis test and a Mann-Whitney U
test were used to determine differences and strengths in the relationships of attitude and
demographic variables with a difference being significant at p < 0.05. Total scores for the
SBEAS were analyzed to each demographic variable to identify if differences in attitude existed
among demographic variables.
Limitations of Research Design
A descriptive design can be used to identify if any casual relationships exists; however, a
weakness of the design is the inability to support causal inferences, as the researcher cannot
assume that the groups were similar, and findings are interrelated in complex ways (Polit &
Beck, 2017). Correlation of variables or determining a cause and effect cannot be determined
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with descriptive research; findings can be related or unrelated depending on the dynamics of the
phenomenon. Potential threats to external validity consist of the threat of interaction between
relationships and people, or construct validity. The effects observed in this study’s population
might not be observed in all populations and generalization cannot be made (Polit & Beck,
2017). Generalizations about attitude across all groups cannot be made as the concept of attitude
can be perceived and measured in different ways (Lund Research, 2012).
A second limitation is the SBEAS instrument itself. The SBEAS was developed to assess
attitudes towards simulation in general. The SBEAS instrument does not assess attitudes
towards VPS specifically.
Ethical Considerations
Prior to the start of data collection participants were asked to read an IRB consent form.
The IRB consent form conforms to the requirements for IRB forms from both Western
Connecticut State University and Southern Connecticut State University (Appendix A). After
IRB approval from Western Connecticut State University, an IRB approval from participating
Universities was obtained prior to data collection. The IRB consent form was approved by other
universities, with minimal changes such as IRB contact information. The investigator has
completed the National Institutes of Health (NIH) web-based training course “Protecting Human
Research Participant” and the CITI training for social and behavioral research as per Western
and Southern Connecticut State University requirements.
The investigator informed participants of the purpose of the study and provided sufficient
information to them prior to data collection. To ensure anonymity and decrease bias, participants
were provided a link to the survey to maintain confidentiality. Each participant was informed of
his/her rights as a human subject in a study. Participants were informed that participation is
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voluntary and refusal to participate does not affect their grade or progression in the nursing
program.
This research study involved minimal risk to the nursing students who participated in the
study. Students voluntarily decided whether or not to participate. There were no direct benefits
to the students who participated in the study, though their participation contributed to the body of
knowledge regarding teaching strategies and learning methods. The principal investigator
ensured all students that data including electronic data will be kept confidential. Any written
documents are secured in a lock box; any electronic information is password protected and kept
in a lock box, secured in a locked office. All data will be kept for three years. The data will be
shredded in three years’ time.
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CHAPTER FOUR
Introduction
Students can have personal attitudes or biases towards a learning method or teaching
strategy. These attitudes can affect student outcomes. The current culture of the students’
environment, the students’ pre conceived knowledge and personal backgrounds can be reflected
in their attitudes towards a teaching strategy (Ajzen & Sheikh, 2013). New technological
advances such as Virtual Patient Simulation (VPS) have been introduced into health education;
however, little is known if these learning methods and teaching strategies are valued by students.
This dissertation investigated the attitudes of student nurses towards VPS.
A descriptive study design with the use of a survey was used to examine undergraduate,
RN to BS/BSN, and master’s students’ attitudes towards VPS. Other aims of the study were to
examine differences in attitudes towards VPS learning and nursing program type, generational
age groups, and demographic variables. A Cronbach’s alpha and factor analysis were used to
validate the Simulation Based Education Attitude Scale (SBEAS).
The first section of this chapter displays the descriptive characteristics of respondents and
the statistical analysis of the SBEAS instrument itself. This is followed by the data analysis of
the research questions: if there are any attitudes towards VPS learning, if there are any
differences in attitudes towards VPS learning based on program type, generational age group,
and demographic variables. A summary of all findings will be included at the end of the chapter.
Description of the Sample
It was identified by Shadow Health that there were ten schools with nursing programs that
were using the VPS program Shadow Health in the state of Connecticut. Of the ten schools, two
schools were deleted from the list as they only offered Associate’s Degree program and/or a
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Doctor of Nursing Practice program. One school chose not to participate and one school stated
they had not used Shadow Health in over two years, leaving a remainder of six schools eligible
for participation. Of the six remaining schools, one school stated they would participate but
never answered follow up emails to continue further in the process of receiving IRB approval or
completing the study. A second school also agreed to participate, but the IRB committee
required extensive changes to the research method and recruitment that would single out this
school’s student responses. This left the remainder of four schools that participated in the study.
Of the schools that did participate in the study, 445 surveys were emailed to students with
a response rate of 78 or 17.5%. Overall there were 329 surveys that were sent to undergraduate
students with a response rate of 49 or 14.8%. Seventy five surveys were sent to master’s
students with a response rate of 24 or 32.0%. Finally, 41 surveys were sent to RN to BSN
students with a response rate of 5 or 12.1%.
Two schools preferred to have faculty forward the email to students while one school
collected a list of students’ emails for the investigator. One school had the investigator present
the study to the class and request volunteer participation in the research project. The investigator
then provided her email to the students; if the students were interested, they would email the
investigator stating they were willing to participate in the study. The investigator then emailed
the survey to those students.
Nursing program type. The majority of respondents 49 or 62.8%, were in an
undergraduate BSN program. This was followed by master’s programs with 24 respondents, or
30.8%, and finally RN to BS/BSN programs with 5 respondents, or 6.4%. The program type for
respondents is noted in Table 1.
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Table 1. Nursing Program Type.
Program

N

%

Undergraduate

49

62.8

RN to BS/BSN

5

6.4

Master’s

24

30.8

Total

78

100

Note. N= number of participants; % = percentage of 100.
Types of virtual patient simulation program used. The majority of respondents, 41 or
52.6%, used the health assessment program. This was followed by pharmacology at 20 or
25.6%, advanced health assessment at 16 or 20.5%, and finally the gerontology program at 1 or
1.3%. Virtual Patient Simulation program type is listed in Table 2.
Table 2. Type of Virtual Patient Simulation Program Used.
Type of Virtual Patient Simulation
Program used

N

%

Health Assessment

41

52.6

Pharmacology

20

25.6

Advanced Health Assessment

16

20.5

Gerontology

1

1.3

Total

78

100

Note. N= number of participants; % = percentage of 100.
Students’ school status. The majority of respondents, 48 or 61.5% , were full time
student followed by 30 or 38.5% who were part-time students. These results can be seen in
Figure 1.
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Figure 1. Students’ School Status.
Students’ work status. The majority of respondents, 44 or 56.4%, worked part time.
This was followed by 28 or 35.9 % who worked full time. There were 6 respondents, or 7.7%,
who were not working. These results can be seen in Figure 2.

Students' Work Status
8%
36%

Working Full time
Working Part Time
Not working

56%

Figure 2. Students’ Work Status.
Students’ perceptions of their computer skills. The majority of respondents, 57 or
73.1%, said their computer skills were excellent. This was followed by 19 or 24.4% who said
their computer skills were fair, followed by 2 or 2.6 % who said their computer skills were poor.
Students’ perceptions of their computer skills are seen in Table 3.
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Table 3. Students’ Perceptions of Their Computer Skills.
Students perceptions of their computer
skills

N

%

Excellent

57

73.1

Fair

19

24.4

Poor

2

2.6

Total

100

100

Note. N= number of participants; % = percentage of 100.
Types of technology owned by student. The majority of respondents, 77 or 98.7%, said
they owned a personal computer (PC), while 38 or 40.7% said they owned a tablet. This was
followed by 63 or 80.8% who said they owned a smart phone and 13 or 16.7% who said they
owned a smart watch. The mean number of devices owned by respondents was 2.45. Type of

Owned Items

technology used by students is seen in Figure 3.
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Figure 3. Type of Technology Owned by Student.
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Personal demographics. The majority of respondents, 69 or 88.5%, were female, and 9
or 11.5% were male. Table 4 indicates these results.

Table 4. Gender of Respondents.
Gender

N

%

Male

9

11.5

Female

69

88.5

Note. N= number of participants; % = percentage of 100.
The majority of respondents, 23 or 29.5%, were between the ages of 21 and 25, followed by
22 or 28.2% between the ages of 18 and 20, followed by 9 respondents or 11.5% between the
ages of 31 and 35. There were 6 respondents or 7.7% between the ages of 26 and 30. There
were 5 respondents or 6.4% who stated they were between the ages of 36-40 and 5 respondents
in the 41-45 age group. There were 3 respondents or 3.8% who stated they were between the
ages of 51-55 and 3 respondents in the 56-60 age group. Finally, there were 2 respondents or

Number of respondents

2.6% in the 46-50 age group. Figure 4 indicates these results.

Age Range of Respondents
30
20
10
0
18-20 21-25 26-30 31-35 36-40 41-45 46-45 51-55 56-60
Age groups

Figure 4. Age Range of Respondents.
The majority of respondents, 56 or 71.8%, were white, followed by 10 or 12.8% who
declined to answer, followed by 8 or 10.3% who were Black/African American. This was
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followed by 3 respondents or 3.8% who stated they were Asian and 1 respondent or 1.3% who
stated they were American Indian/Alaska Native. For ethnicity 60 respondents or 76.9% were
Non-Hispanic, followed by 10 or 12.8% who declined to answer. This was followed by 7
respondents or 9.0% who said they were Hispanic. Tables 5 and 6 indicate these results.
Table 5. Respondents’ Race.
Respondents’ Race

N

%

American Indian/Alaska Native

1

1.3

Asian

3

3.8

Black/African American

8

10.3

White

56

71.8

Decline to answer

10

12.8

Note. N= number of participants; % = percentage of 100.
Table 6. Respondents’ Ethnicity.
Respondents’ ethnicity

N

%

Hispanic

7

9.1

Non-Hispanic

60

77.9

Decline to answer

10

13.0

Total

77

100

1 respondent left the question blank
Note. N= number of participants; % = percentage of 100.
Willingness to use VPS again in the future. Respondents were asked if they would like
to use virtual patient simulation again in the future. 46 or 59% stated they would like to use VPS
in again, while 32 or 41% stated they would not like to use VPS again in the future. There were
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25 or 51% in the undergraduate program, 3 or 60% in the RN to BSN program and 18 or 75% in
the master’s program who stated they would like to use VPS in the future. These results are
presented in Figure 5.

Willingness to use VPS Again in
the Future
Yes

41%
59%

No

Figure 5. Willingness to use VPS Again in the Future.
It was demonstrated that 50 respondents or 64.1% thought that the VPS modules were too
long, and 3 or 3.8% thought they were too short; 25 or 32.1% felt that the modules were neither
too long nor too short. Figure 6 indicates these results.
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Figure 6. Time Commitment to Do VPS.
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Finally, 42 or 53.8%, of the respondents appreciated the value of VPS, while 20 or 25.6% did
not appreciate the value of VPS; 16 or 20.5% neither appreciated or did not appreciate the value
of VPS. These results are presented in Figure 7.

Appreciate the Value of VPS
Neither
20%
No
26%

Yes
54%

Figure 7. Appreciate the Value of VPS.
Opened ended comments left by respondents to the question “What other nursing courses
would you have liked to use VPS learning” demonstrated the following. Students would like to
use VPS learning in: assessment/pathophysiology courses, pharmacology courses, medical
surgical nursing courses, critical care courses, pediatric and obstetrics courses. It was identified
that graduate students stated that they would like to use VPS learning in pathophysiology/health
assessment courses and pharmacology courses, while undergraduate students stated they would
like to use VPS learning in medical surgical nursing courses, pediatrics and obstetrical nursing
courses, pharmacology courses, health assessment courses, and critical care nursing courses.
Instrument reliability and validity. Reliability and validity statistics on the SBEAS
demonstrated an overall Cronbach’s alpha of .956; a Cronbach’s alpha for factor 1 (on 15
variables items [1-15]) of 0.960, with a factor analysis of 47.384% of the total variance for factor
1. A Cronbach’s alpha for factor 2 (on 3 variables [16-8]) of 0.816, with a factor analysis of
20.480% of the total variance for factor 2, which demonstrated that the SBEAS and the sub
factors have reliability. The overall Cronbach’s alpha in this study was higher than the author’s
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Cronbach’s alpha testing at 0.722, demonstrating that the SBEAS has reliable internal
consistency. It is the variance in the sub factors that explains the concept attitude that is being
assessed. Sub factors were analyzed in comparison to the original analysis to assess for reliable
internal consistency of the tool.
Summary of the Results
Overall there were 445 surveys that were sent to undergraduate, RN to BSN, and master’s
students with a return rate of 78 or 17%. The majority of respondents were undergraduates
followed by master’s students. The majority of respondents were female, white, non-Hispanic.
The majority of respondents were between the ages of 21 and 25, followed by 18 to 20 years of
age. Most of the respondents were full-time students at 62%, who worked part time jobs, 56.4%.
The majority of respondents, 57%, considered their computer skills to be excellent and the
majority of respondents had an average of two electronic devices (personal computer, tablet,
smart phone, smart watch) owned, with 98% owning a personal computer, followed by 80%
owning a smart phone.
Health assessment was the predominate Shadow Heath program used at 52.6%, with
pharmacology at 25.6%, and advanced health assessment at 20.5%, being the second and third
most used programs. The majority of respondents, 59%, stated they would like to use virtual
patient simulation again, and 53.8% of the respondents stated they appreciated the value of VPS;
however, 64.1% stated that the time commitment was too long.
Detailed Analysis
Attitudes towards virtual patient simulation. In order to examine the attitudes of
undergraduate, RN to BS/BSN, and master’s nursing students regarding Virtual Patient
Simulation learning, a comparison of the SBEAS median score and the respondents’ median
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score was examined. The total scores of the SBEAS range from 18 to 90, with a median score of
54. Higher scores on the SBEAS scale denote more positive attitude towards simulation, and
lower scores denote more negative attitude towards simulation (G. Pinar, personal
communication, May 4, 2017). The median score of the SBEAS for all respondents was 62, with
a mode of 71, a mean of 56.71 and standard deviation of 15.67. The range of total SBEAS
scores for all respondents was 18 to 88. This demonstrates a more positive attitude towards
virtual patient simulation by all respondents. The undergraduate respondents had a median score
of 54, while the RN to BSN respondents had a median score of 65 and the master’s respondents
had a median score of 66.5. These results demonstrated a more positive attitude towards VPS in
the RN to BSN and master’s groups and a neutral attitude in the undergraduate group. These
results are presented in Tables 7, 8, 9, 10.
Table 7. Total Score of the SBEAS of All Respondents.
Total Score of the SBEAS

N

Mean

56.71

78

Mode

71

78

Median

62

78

Range

18-88

78

Standard Deviation

15.67

78

Note. N= number of participants.

63

Table 8. Total Score of the SBEAS of All Undergraduate Respondents.
Total Score of the SBEAS for
Undergraduate
Mean

N
55.40

49

Mode

65

49

Median

54

49

Range

18-88

49

Standard Deviation

14.49

49

Note. N= number of participants.
Table 9. Total Score of the SBEAS of All RN to BSN Respondents.
Total Score of the SBEAS for RN to
BSN
Mean

N
54.2

5

Mode

None

5

Median

65

5

Range

27-71

5

Standard Deviation

18.88

5

Note. N= number of participants.
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Table 10. Total Score of the SBEAS of All Master’s Degree Respondents.
Total Score of the SBEAS for Master’s

N

Mean

59.87

24

Mode

71

24

Median

66.5

24

Range

19-86

24

Standard Deviation

17.49

24

Note. N= number of participants.
In order to examine the differences in attitude towards Virtual Patient Simulation learning and
nursing program type (undergraduate, RN to BS/BSN programs, master’s programs), an
Independent-Samples Kruskal-Wallis test was used to compare the distribution of total scores
across categories. This demonstrated that the distribution of total scores is the same across
programs at a significance level of .248; therefore, correlations were not significance at the <
0.05 level. These results are presented in Figure 8.

Figure 8. Differences in Attitude Towards VPS by Program Type.
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In order to examine the differences in attitudes towards Virtual Patient Simulation learning
by the following generational age groups: Millennials, Generation X, and Baby Boomers, an
Independent-Samples Kruskal-Wallis test was used to examine the relationship between the total
SBEAS and age group. Age groups were placed into categories to represent the three
generational groups. Millennials were grouped in ages 18-30, Generation X was grouped in ages
31-51 and Baby Boomers were grouped into ages 52+. The age groups are presented in Table
11.
Table 11. Age Groups by Generations.

Frequency Percent
Valid 18-30
51
65.4

Valid
Percent
65.4

Cumulative
Percent
65.4

21

26.9

26.9

92.3

52+

6

7.7

7.7

100.0

Total

78

100.0

100.0

31-51

The Independent-Samples Kruskal-Wallis test demonstrated that the distribution of total
scores is the same across generational age groups with a significance of 0.098; demonstrating no
significance at the < 0.05 level, as seen in Figure 9.
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Figure 9. Differences in Attitude Towards VPS by Generational Age Group.
It was demonstrated that there was a difference across age groups when age groups were
collapsed based on frequency. Age groups were placed into categories to represent the three
groups. Group one included ages 18-20, group two included ages 21-30, and group three
included ages 31+. These age groups are presented in Table 12.
Table 12. Age Groups Collapsed by Frequency.

Frequency Percent
Valid 18-20
22
28.2

Valid
Cumulative
Percent
Percent
28.2
28.2

21-30

29

37.2

27.2

65.4

31+

27

34.6

34.6

100.0

Total

78

100.0

100.0

An Independent-Samples Kruskal-Wallis test demonstrated that the null hypothesis: the
distribution of total scores is the same across age groups collapsed, had a significance of .045;
which was significant at the < 0.05 level, demonstrating differences in attitude towards VPS
based on age. The data reflects that respondents over the age of 31 had more positive attitude
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towards VPS. These results are presented in Figure 10. It should be noted that there were 27
respondents in the over age 31 category and 51 respondents in the under 31 category.

Figure 10. Differences in Attitude towards VPS by Age Group Collapsed.
In order to examine the differences in attitudes towards VPS learning between the total
SBEAS and other demographic variables, non-parametric tests were used. Non parametric tests
were selected because the SBEAS scores were continuous and the other variables were at the
nominal or ordinal level. Parametric test require all continuous variables. An independentSamples Mann-Whitney U test demonstrated that the distribution of the total score on the
SBEAS is not the same across categories of willingness to use VPS use again in the future. The
significance was .000; indicating the difference was statistically significant at the < 0.01 level.
Those respondents who answered yes to willingness to use VPS again in the future had
significantly higher scores on the SBEAS than those who answered no. These results are
presented in Figure 11.
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Figure 11. Use of VPS Again in the Future.

In addition, a Kruskal-Wallis test of SBEAS total scores and Appreciation for VPS
demonstrated that the distribution of the total score on the SBEAS is not the same across
categories of appreciation for VPS. The significance was .001, indicating the difference was
statistically significant at the < 0.01 level. Those respondents who answered yes to appreciation
for VPS also had significantly higher scores on the SBEAS.
Other demographic variables (student school status, students work status, gender, race and
ethnicity), were not statistically significant to the total SBEAS score. There was also no
statistical significance in the total SBEAS and other variables related to VPS (types of virtual
patient simulation, time commitment to do VPS, perceptions of computer skills, and types of
devices owned).
Low Sample Size
It was determined that a sample size of 64 was necessary for a test of difference of two
means with a significant criterion of alpha = 0.05, a power of 0.80 and an estimated effect size of
medium (0.50). The sample size for each student group was 49 for undergraduate students, 5 for
RN to BSN students and 24 for master’s students. The small sample size for the groups did
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affect the statistical analysis, especially as it relates to the RN to BSN student. The sample size
for generational groups was 51 for the Millennials, 21 for the Generation X group and 6 for the
Baby Boomer group. The small sample size of the groups could have affected the statistical
analysis, especially as it relates to the Baby Boomer group.
Summary
Overall there were 445 surveys that were sent to undergraduate, RN to BSN and master’s
students with a return rate of 78 or 17%. The majority of respondents were undergraduate
nursing students between the ages of 18 and 25, who were female, white, non-Hispanic. This
was followed by master’s students between the ages of 31-40, who were female, white, nonHispanic. Most of the respondents were full-time students who worked part time. The majority
of respondents considered their computer skills excellent and they owned an average of two
electronic devices. The Shadow Health program that was predominately used was health
assessment, and the majority of respondents stated they would be willing to use virtual patient
simulation again in the future. Nursing courses that students stated they would like to use VPS
learning included assessment/pathophysiology, pharmacy, and medical surgical nursing. Most of
the respondents stated they appreciated the value of VPS; however, they stated that the time
commitment to do the modules was too long.
The median score for the SBEAS for all respondents was 62, with a range of 18 to 88,
compared to the median score for the instrument in general of 54. This demonstrated that
respondents had a more positive attitude towards VPS in general. It was demonstrated that there
was no statistical significance between the SBEAS total score and program type, which indicated
that there were no differences in attitude towards VPS based on nursing program type of
undergraduate, RN to BS/BSN, and master’s programs. When examining attitudes towards VPS
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and age and/or generational type, it was determined that there was no statistical significance
between attitude and generational type. However, it was demonstrated that respondents over the
age of thirty–one had a more positive attitude towards VPS than their younger counter parts. It
should be noted that there were 27 respondents in the greater than 31 category and 51
respondents in the less than 31 category. When examining the total scores on the SBEAS to
other demographic variables, it was determined that there was statistical significance for using
VPS again in the future. This demonstrated that respondents who were willing to use VPS again
in the future had higher total scores on the SBEAS. Also demonstrated was that respondents
who appreciated the value of VPS had higher total scores on the SBEAS.
Other factors such as student school status, students work status, perceptions of computer
skills, type of device owned, gender, race and ethnicity, time commitment to do VPS, do not
have any relationship to attitude towards VPS on the SBEAS. Finally, reliability and validity of
the SBEAS demonstrated an overall Cronbach’s alpha of .956; a Cronbach’s alpha for factor 1 of
0.960, and a Cronbach’s alpha for factor 2 of 0.816.
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CHAPTER FIVE
Introduction
Nurse educators must foster the process of conceptualization for nursing students; this is
needed to make the connection between theory and practice. This connection can be difficult at
times as clinical opportunities can be random and clinical sites can be difficult to obtain. Virtual
Patients Simulation (VPS) can be used as a means to overcome the reduced access to clinical
patients and can be used by students as a safe environment for practice. Virtual Patient
Simulation is an adjunct to clinical teaching and can be used for practicing psychomotor skills,
problem solving, critical thinking and interpersonal education, and needs to be included in
nursing education (Benner et al., 2010).
Several teaching strategies have been shown to be successful in developing positive
student outcomes; however; little has been done to establish whether VPS learning is an accepted
teaching strategy and learning method for today’s student. Poor attitudes towards a teaching
strategy, such as VPS, can cause low engagement, in turn decreasing student satisfaction and
affecting student outcomes. Nurse educators need to be aware of any students’ attitudes towards
VPS to reinforce the necessary learning that is needed. The purpose of this descriptive study was
to examine the attitudes of undergraduate, RN to BS/BSN, and master’s nursing students towards
VPS learning. Another purpose of this study was to examine various demographic variables and
attitudes towards VPS. A survey using the Simulation Based Education Attitude Scale (SBEAS)
was sent to 445 undergraduate, master’s and RN to BS/BSN students in the state of Connecticut
to determine attitudes towards VPS. There were 329 surveys sent to undergraduate students, 75
surveys sent to master’s students and 41 surveys sent to RN to BSN students. Due to low
response rate, the study final sample size was 49 undergraduate students, 24 master’s students
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and 5 RN to BSN students. The findings of this study support the belief that nursing students in
general have a positive attitude towards VPS, reinforcing that VPS is an acceptable teaching
strategy for learning.
Summary of the Results
Descriptive and inferential statistics illustrate the following characteristics of respondents.
The majority of students were undergraduates between the ages of 18 and 25, female, white, nonHispanic. Most of the respondents were full-time students who worked part time. Respondents
considered their computer skills excellent and they had an average of two electronic devices for
use. Health assessment was the predominate Shadow Health program used. Finally, the
majority of respondents appreciated the value of VPS, and were willing to use VPS again in the
future; despite that the respondents felt the time commitment to do the modules was too long.
Due to a low response rate, it cannot be determined if there was a difference in attitude
towards VPS based on nursing program type (undergraduate, RN to BS/BSN and master’s) or
generational group (Baby Boomers, Generation X and Millennials). The small sample size of
only five RN to BSN respondents and six respondents in the Baby Boomers group did not meet
the necessary sample size to achieve significant power for a population correlation coefficient.
Drawing conclusions could result in a Type II error, which occurs when one fails to reject a null
hypothesis. The nonsignificant results are inconclusive and generalizations regarding the results
cannot be made. There was also no statistical significance between the total score of the SBEAS
and other demographical variables such as student school status, students work status,
perceptions of computer skills, type of device owned, gender, race, ethnicity, time commitment
to do VPS, and appreciation of the value for VPS. It needs to be noted that there were only six
respondents who stated they were not working, two respondents who stated their computer skills
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were poor, and nine respondents who stated they were male. There was one respondent who
stated he/she was American Indian, three stated they were Asian, eight stated they were
Black/African American, and seven respondents stated they were Hispanic. Finally, there were
only three respondents who stated that the time commitment to do VPS was too short. Again,
due to the small sample sizes of various subgroups, it cannot be determined if there was a
difference in attitude towards VPS and these demographic variables. The sample size in the
various demographics did not meet the necessary sample size requirements to achieve a
significant power for test of difference of two means and/or population correlation coefficient
which could result in a Type II error. The nonsignificant results are inconclusive and
generalizations regarding these populations cannot be made.
The data based on the descriptive statistical analysis reflected that overall respondents had
a more positive attitude towards VPS. The median score of all respondents was 62, which was
greater than the median score of the SBEAS instrument of 54. The median score for the
undergraduate nursing student group was 54, while the RN to BSN group was 65 and the
master’s group was 66.5. The data also demonstrated that respondents over the age of thirty-one
had a more positive attitude towards VPS than their younger counterparts as seen with an
independent-Samples Kruskal-Wallis test with a p value = 0.045 with significance at the < 0.05
level. Finally, an independent-Sample Mann-Whitney U test demonstrated that students were
willing to use VPS again in the future with a p value=0.000, with significance at p< 0.01. A
Kruskal-Wallis test demonstrated that studnets who had higher scores on the SBEAS has a
greater appreciation for VPS more, with a p value=0.001, with significance at p < 0.01.
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Discussion of the Results
The attitudes of undergraduate, RN to BS/BSN, and master’s prepared nursing students
towards VPS learning was more positive than negative on a scale of 18-90 with 62 being the
median score of all respondents on the SBEAS. This demonstrates that students accept VPS
learning as a teaching strategy and learning method. Offering students several teaching strategy
options to bridge the gap between theory and clinical will increase the students’ ability to grasp
difficult concepts, practice psychomotor skills and reinforce communication skills and
interpersonal communication (Cook et al., 2009; Cook et al., 2011; McGee, 2014; Miller &
Jenson, 2014; Zielke, LeFlore, Dufour, & Hardee, 2010).
Virtual Patient Simulation is a viable option for students to learn and practice these skills
that can be done on their own time and schedule. VPS can also be used to reinforce these skills
with repetitive practice, and can be done in a stress-free environment.
Using Ajzen Theory of Planned Behavior, it can be said that despite a student’s behavioral
beliefs, a student’s normative and/or control beliefs most likely dictated the direction of the
overall attitude towards VPS. Students’ background factors, individual factors (factors that
affect mood, emotional intelligences and values), social factors (such as education, age, gender,
religion and laws) and informational factors (such as media, interventions and knowledge) also
helped shape students’ attitude, beliefs and intentions. It is these considerations and background
factors that will drive a person’s intentions and readiness to perform a task (Ajzen, 201b).
Students may have formulated a more positive attitude towards VPS based on the information
made available to them; in turn, students were able to identify the value of VPS learning.
The statistical analysis demonstrated that there were no differences in attitude towards
VPS learning and nursing program type (undergraduate, RN to BS/BSN programs, or master’s
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programs), but to avoid a Type II error, conclusions regarding the nonsignificant results are
considered inconclusive and generalizations regarding these populations cannot be made.
Statistical analyses also determined that there were no differences in attitude towards VPS
learning and other demographic variables (technological devices, school status, work status and
technological savvy). It should be noted that the sample size for not working was 6 (sample size
working full-time was 28 and working part-time was 44), and the sample size for poor technical
skills was 2 (sample size for excellent computer skills was 57 and fair computer skills was 19);
again creating the potential of a Type II error. The nonsignificant results are inconclusive and
generalizations cannot be made for these demographic variables. It was demonstrated that 59%
of the respondents were willing to use VPS again in the future. In general VPS can be
considered for use in all nursing programs and can be a viable option for students without the
educator’s concern for students’ access to technology.
Finally, the statistical analyses demonstrated that there were no differences in attitude
towards VPS learning by the following generational age groups: Millennials, Generation X, and
Baby Boomers. Again, the small sample size for the Baby Boomer group prohibits
generalization, as this may cause a Type II error; the nonsignificant results are inconclusive.
However, there was a difference in attitude towards VPS learning when age groups were
collapsed to 18-20 years of age 21-31 years of age and over the age of 31 years. Older
respondents (31 and older), with the majority in the master’s program, had a more positive
attitude towards VPS; this could be a reflection of the maturity and development of the student.
These students could be classified as adult learners; while their younger counterparts could be
considered more traditional students. The principles of adult learning that are of importance to
students are: an involvement in their learning, interest and relevance to the learning, experience
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as a basis for their learning and, finally, applicability to their learning (Knowles, 1990). In
general, older students as adult learners are more involved in their learning, recognize the
relevance of the learning, and have some personal basis for the learning and identify that the
learning is in the context needed to obtain a goal.
Discussion of the Results in Relation to the Literature
Much of the literature demonstrated that students achieved self-confidence, had higher
satisfaction and positive learning outcomes with multiple forms of simulation (Tosterude et al.,
2013; Cook et al., 2008; Cook et at., 2009; Cook et al., 201l; McGee, 2012). The literature also
discussed that VPS provided opportunities for students to repetitively practice risky procedures
with a sense of realism and that faculty would recommend VPS to increase students’ knowledge
(Cook et al., 2010; Jenson & Forsyth, 2012; George & Zary, 2014, Tosterude et al., 2013).
Today’s pedagogy for education must be student centered, promote learning outcomes and be
satisfying to the student. Studies regarding VPS address student satisfaction and outcomes;
however, there were limited studies addressing student attitude. Attitude has direct casual
connections with the affective, behavioral and cognitive domains (Dalege et al., 2016). A
student’s attitude addresses his/her engagement and perceived academic competency and will
impact the way the student sets goals. A student’s attitude is pivotal in predicting student
success (Akey, 2006). Understanding a student’s attitude will provide the educator the necessary
understanding regarding the student’s preferred learning methods. It was demonstrated that
students had a more positive attitude towards VPS on the SBEAS instrument. This knowledge
can be used to help educators in choosing teaching strategies that will engage students in
learning critical thinking skills, psychomotor skills and communication skills. The use of VPS
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can be used as an evidence-based teaching strategy that can be beneficial for student learning
outcomes and satisfaction (Cook et al., 2008; Cook et al., 2009; Cook, Erwin & Triola, 2010).
VPS can be used to supplement clinical cases and provide students with cases that normally
may not be suitable for them in real life practice (Bergin & Fors, 2003). Other studies have
found that VPS not only improves educational outcomes, but it promotes clinical decision
making, aids in critical thinking and communication, and provides the ability for students to
practice high risk, low-volume cases, while giving the student a realistic environment at a
consistency to reinforce learning (Cook et al., 2008; Cook et at., 2009; Cook et al., 201l; McGee,
2012; Zielke et al., 2010). VPS can be used for both formative and summative evaluations and
cases can be programed the same to provide direct comparison between students (Foronda &
Bauman, 2014; Zielke et al., 2010). VPS as an adjunct to clinical teaching needs to be included
in nursing education and should be part of pedagogy and course activities throughout the
curriculum (Benner et al., 2010; Edelbring et al., 2012; Guise et al., 2011), especially if students
are willing to use VPS.
The majority of the literature stated that younger, traditional students would prefer a
classroom-free environment with distant learning that is self paced; and that Millennials prefer
technology and entertainment that is in a risk free environment (Johnson & Romanello, 2005;
Kononowicz et al., 2010; Montenery et al., 2013). However, this study demonstrated that older
adult students had a more favorable attitude towards VPS. Some of the literature stated that
Baby Boomers and Generation X may not be as technologically savvy but were willing to learn
and are capable of independent work (Johnson & Romanello, 2005). Recent literature has stated
that VPS meets the needs of the adult experiential learner with flexibility and that VPS provides
learning in the comfort of his/her own home which is an appealing option for adult learners
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(Breen & Jones, 2015; Miller & Jenson, 2014). Overall, any generation may prefer a single
mode of information, but offering multiple modes of information will provide faculty with the
flexibility in providing alternate theory and clinical instruction (Kleinhekel, 2014; MeehanAndrews, 2009).
Finally, this study’s statistical analyses demonstrated that there was no statistical
significance between attitude and other factors such as gender, race, ethnicity, school and work
status, technological savvy and access to devices. However, due to the small sample size on
various demographic variables (gender, race, ethnicity, work status and technological savvy) the
non-significant results are inconclusive, in turn making them difficult to interpret; and
generalizations cannot be made for all demographic variables. As demonstrated by the literature,
VPS is an acceptable teaching learning strategy that can be used in any nursing program.
However, providing pre-briefing and instruction for the use of VPS by faculty needs to be
provided to manage any expectations (Dieckmann, 2010). Overall, this study adds to the body of
knowledge that is growing regarding VPS and the use of VPS in nursing education.
Limitations Revised
The small sample size overall was a limitation. It was determined that 64 students for each
group were needed to assess difference between two means and 29 students for each group to
assess correlations. This study had 49 undergraduate students, 5 RN to BS/BSN students and 24
master’s students. Also, the sample size for the Millennials was 51, the Generation X was 21
and the Baby Boomers was 6. For other demographic variables there was a small sample size in
poor computer skills (2 respondents), time too short to do VPS (3 respondents), and a nonworking status (6 respondents). The lack of diversity was also a limitation to the study. For
gender there were only 9 male respondents. For race there was only 1 American Indian, 3 Asian
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and 8 Black/African America respondents. For ethnicity there were only 7 Hispanic
respondents. The nonsignificant results of this study could or could not reflect the presence or
absence of a relationship between the research variables, as the nonsignificant results are
inconclusive (Polit & Beck, 2018).
Another limitation was the technology. Students had difficulty with access to the survey.
It was discovered that some devices that worked off a host IP address would block access of the
survey to other users; this may have affected the sample size.
Implications of the Results for Practice
Nursing education has many challenges such as overcrowded curriculum, competition for
clinical sites, and the need to bridge the gap between theory and practice. VPS can aid an
overcrowded curriculum by providing simple and complex learning outside of the classroom to
meet the demand of today’s nursing education requirements. VPS can aid in competition for
clinical sites by providing alternative clinical practice in a safe repetitive manor. Finally, VPS
can close the gap between theory and practice with the use of repetitive training and offering
various clinical scenarios for practice. Fostering students and providing classroom and clinical
experiences that are nonjudgmental and nonthreatening will help develop strong clinical
reasoning skills in nursing students (Benner et al., 2010; George & Zary, 2014; Miller & Jenson,
2014).
Student attitude is pivotal in predicting student success. A student’s attitude addresses
his/her engagement and perceived academic competency and will impact the way the student sets
goals (Akey, 2006). Educators need to be aware of students’ attitudes and behaviors and
understand what the motivating force is behind these attitudes and behaviors. Educators need to
embrace student attitudes and help identify any factors that may be hindering learning.
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Understanding students’ attitudes towards their own learning will help the educator choose
acceptable teaching strategies to reinforce critical thinking and competency attainment.
Incorporating VPS learning into curricula will foster learning and provide students with
opportunities in a rich learning experience. VPS meets the needs of today’s learning by
providing flexibility and experiential learning. VPS can be used to support existing curriculum
and provides students with opportunities to practice safely, while providing educators the ability
to foster learning and address barriers and challenges in contemporary nursing education
(Foronda & Bauman, 2014). By providing a variety of teaching approaches, different learning
styles can be accommodated. Including VPS in various nursing courses such as medical surgical
nursing, foundations of practice, pathophysiology and leadership, faculty can maximize student
learning and promote self-confidence and student satisfaction (Johnson & Romanello, 2005;
Meehan-Andrews, 2009).
Educators will need to realize that today’s traditional and non-traditional students are not
the same as past students. Today’s student demographics are changing and the nontraditional
“adult” learners may not have the life experiences to draw from (Vespa, 2017). What we once
considered a traditional student, one who entered college after high school, may no longer be the
case. Young adults are experiencing traditional milestones at a later age, milestones that were
once complete in the 20s are now commonplace in the 30s (Vespa, 2017). The nontraditional
students may not have the self–concepts or readiness to learn as their life goals are not
completely conceptualized. Our thoughts regarding traditional and nontraditional students need
to change. Educators need to identify these demographic changes and offer adult students the
learning experiences that are self-directed within a climate of mutual respect, while identifying if
younger students may benefit from a more structured education. Clinical simulation including
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VPS has the ability to increase students’ knowledge, and self-confidence prior to entering the
clinical practice setting (Cobbett & Snelgrove-Clarke, 2016). Offering simulation to both
traditional and nontraditional students in any program would benefit all students at any age. VPS
may be more beneficial at earlier stages of education programs, by providing a foundation of
expectations, clinical reasoning and skills necessary for successful outcomes (Duff, Miller &
Bruce, 2016). Bridging the two learning environments of classroom and clinical into the
curriculum can be easily accomplished with simulation (Benner et al., 2010). Finally, it was
identified that students had multiple technological devices and the majority of students stated
that their computer skills were either excellent or fair demonstrating the ability for VPS use. It
needs to be made clear that appropriate access and tools to use VPS will enhance the experience.
With pre-briefing instructions on VPS use, educators can make suggestions for the use of
headphones, identify computer requirements, and set necessary time requirements to complete
modules. Pre-briefing along with debriefing should be included with VPS to provide students
with the best opportunity for learning (Dieckmann, 2010).
Suggestions for further research
It was demonstrated that students over the age of thirty-one had a better attitude towards
VPS then their younger counterparts, which is in opposition to most current literature. A study
of students in a more specific age group range (narrow range) may provide insight into attitudes,
student outcomes and satisfaction in relation to age. Understanding students’ attitudes based on
various age groups may be of benefit for educators who teach across the curriculum. A teaching
learning strategy for one age group of students may not be beneficial for all students.
A study of students’ attitude, outcome and satisfaction could be completed in a
randomized controlled setting. This study would have three different groups of students in each
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modality of simulation (VPS, high fidelity, and standardized patients), teaching the same content.
This study would be used to identify if there are any differences in attitude, outcomes and
satisfaction per simulation modality. Another study could address attitudes of faculty towards
VPS. Identifying if faculty have actual “buy in” for a teaching learning strategy may affect
students’ attitudes and outcomes in relation to that teaching learning strategy. A fourth possible
study could be a replication study on a larger scale with students in nursing programs across the
United States. A large scale study could be used to identify similarities and differences
associated with this study. Finally, conducting a study assessing students’ attitudes and learning
outcomes towards VPS across the use of the simulation program may help shed light on
students’ perceived notions about VPS. This study could assess students’ attitudes before the
start of the simulation, half way through the use of the simulation and their final attitude about
the use of VPS, once completed. This would identify if there were any pre-conceived attitudes
before and after simulation use.
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Appendix A
Email Letter of Explanation to Students
Dear Student,
I am a doctoral candidate at Western Connecticut State University/Southern Connecticut State
University in the Nursing Department located in Danbury/New Haven Connecticut. I am
conducting a study of nursing students’ attitudes towards Virtual Patient Simulation (VPS)
learning. Through your participation, I eventually hope to understand how best to satisfy the
learning needs of both undergraduate, RN to BS/BSN and master’s nursing students.


Virtual Patient Simulation is any computerized patient-based simulation with real life
scenarios that are used for healthcare education, training and assessment.
The survey begins with reading the attached consent form, followed by a brief survey that asks a
variety of questions about your student status and personal demographics. This is then followed
by a survey to assess your attitude towards VPS learning. This survey should take no longer than
15 minutes to complete. I am asking you to complete the survey on line and submit your
responses. Your responses will not be identified with you personally, nor will anyone be able to
determine which nursing classes you are taking. I hope you will take a few minutes to complete
this survey; without the help of people like you, research to improve student learning and student
learning outcomes would not exist. Your participation is voluntary and there is no penalty if you
do not participate. If you have any questions or concerns about completing the questionnaire or
about participating in this study, you may contact me at nielsonm@wcsu.edu
Please read the attached informed consent and by clicking on the survey link provided you are
consenting to participate in this study.
By beginning the survey, you acknowledge that you have read this information and have agreed
to participate.

Sincerely,
Mary Nielson
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Additional Letters of Explanation per School
University of Connecticut
Dear Student,
Thank you for sharing your email and agreeing to participate in this study.
I am a doctoral candidate at Western Connecticut State University/Southern Connecticut
State University in the Nursing Department located in Danbury/New Haven
Connecticut. I am conducting a study of nursing students’ attitudes towards Virtual
Patient Simulation (VPS) learning. Through your participation, I eventually hope to
understand how best to satisfy the learning needs of both undergraduate, RN to BS/BSN
and master’s nursing students.
•

Virtual Patient Simulation is any computerized patient-based simulation
with real life scenarios that are used for healthcare education, training and
assessment.

The survey begins with reading the attached consent form, followed by a brief survey
that asks a variety of questions about your student status and personal demographics.
This is then followed by a survey to assess your attitude towards VPS learning. This
survey should take no longer than 15 minutes to complete. I am asking you to complete
the survey on line and submit your responses. Your responses will not be identified with
you personally, nor will anyone be able to determine which nursing classes you are
taking. I hope you will take a few minutes to complete this survey; without the help of
people like you, research to improve student learning and student learning outcomes
would not exist. Your participation is voluntary and there is no penalty if you do not
participate. If you have any questions or concerns about completing the questionnaire or
about participating in this study, you may contact me at nielsonm@wcsu.edu
Please read the attached informed consent and by clicking on the survey
link provided you are consenting to participate in this study.
http://survey.wcsu.edu/net/TakeSurvey.aspx?SurveyID=l2KM8853

By beginning the survey, you acknowledge that you have read this information
and have agreed to participate.
Sincerely,

Mary Nielson
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This protocol has been approved by the Western Connecticut State University IRB and
permission to recruit at Uconn has been obtained from the Uconn IRB.
If you do not wish to respond to this survey, please click on the link below to
decline:
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fsurvey.wcsu.edu%2Fnet%2FDecl
ineSurvey.aspx%3FEID%3D981B4l70B865BH2mBM5oB232B2KM&data=01%7C01%7Ccoxc%40w
csu.edu%7C80ad767667ce4f8c6e8208d49ebacd18%7Ce1622dbc94ba48ad87bba7f28074ee3d%7C0&
sdata=UqvGZ2mgut6grhTPi0G5S%2BYEOO0cO7vFnsZyPFSeD9Q%3D&reserved=0
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University of Bridgeport
Dear Student,
I am a doctoral candidate at Western Connecticut State University/Southern Connecticut
State University in the Nursing Department located in Danbury/New Haven
Connecticut. I am conducting a study of nursing students’ attitudes towards Virtual
Patient Simulation (VPS) learning. Through your participation, I eventually hope to
understand how best to satisfy the learning needs of both undergraduate, RN to BS/BSN
and master’s nursing students.
•

Virtual Patient Simulation is any computerized patient-based simulation
with real life scenarios that are used for healthcare education, training and
assessment.

The survey begins with reading the attached consent form, followed by a brief survey
that asks a variety of questions about your student status and personal demographics.
This is then followed by a survey to assess your attitude towards VPS learning. This
survey should take no longer than 15 minutes to complete. I am asking you to complete
the survey on line and submit your responses. Your responses will not be identified with
you personally, nor will anyone be able to determine which nursing classes you are
taking. All data collected will be reported in aggregate and student confidentiality will
be protected at all times. I hope you will take a few minutes to complete this survey;
without the help of people like you, research to improve student learning and student
learning outcomes would not exist. Your participation is strictly voluntary with no
negative effects as a result of refusal to participate or withdraw from the study. If you
have any questions or concerns about completing the questionnaire or about
participating in this study, you may contact me at nielsonm@wcsu.edu
Please read the attached informed consent and by clicking on the survey
link provided you are consenting to participate in this study.
http://survey.wcsu.edu/net/TakeSurvey.aspx?SurveyID=l2KM8853

By beginning the survey, you acknowledge that you have read this information
and have agreed to participate.
Sincerely,

Mary Nielson
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If you do not wish to respond to this survey, please click on the link below to
decline:
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fsurvey.wcsu.edu%2Fnet%2FDecl
ineSurvey.aspx%3FEID%3D981B4l70B865BH2mBM5oB232B2KM&data=01%7C01%7Ccoxc%40w
csu.edu%7C80ad767667ce4f8c6e8208d49ebacd18%7Ce1622dbc94ba48ad87bba7f28074ee3d%7C0&
sdata=UqvGZ2mgut6grhTPi0G5S%2BYEOO0cO7vFnsZyPFSeD9Q%3D&reserved=0
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Appendix B
Attitude towards Virtual Patient Simulation Survey
Personal Descriptive Data:
Which nursing program are you in?
o Undergraduate bachelors (BSN)
o RN to BS/BSN program
o Master’s (Graduate) (MSN) program
Which type of Shadow Health Virtual Patient Simulation did you use?
o Pharmacology
o Health Assessment
o Advanced Health Assessment
o Mental Health
o Gerontology
Are you a full-time or part-time student?
o Full time (12 credits or more)
o Part time (less than 12 credits)
How would you rate your computer skills (technical savvy).
o Excellent
o Fair
o Poor
Do you own a Personal Computer, I-pad/tablet, smart phone, smart watch? (Mark all that apply)
o Personal Computer
o I pad/tablet
o Smart phone
o Smart watch
Survey questions regarding Virtual Patient Simulation learning
Responses will be
1. Completely disagree
2. Disagree
3. Neither agrees nor disagrees
4. Agree
5. Completely agree.
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Simulation Based Education Attitude Scale (SBEAS)
Regarding your Shadow Health Virtual Patient Simulation Experience:
Simulation based education allows me to participate to clinical practices actively.
Simulation based education increases my self-confidence in clinical practices.
Simulation based education allows me to see my shortcomings.
Simulation based education helps me to use theoretical information during practices.
Simulation based education increased the quality of healthcare.
I would like to receive simulation based education.
Simulation based education increased my critical decision-making skills.
Simulation based education has a positive effect on my clinical success.
Simulation based education prepares me for the real clinical environment.
Simulation based education decreases the risk of my making mistakes during clinical practice.
Simulation based education helps me realize my shortcomings
In is important for me to learn various learning techniques during the simulation based education
process
It would be helpful to integrate simulation based education methods to all applied courses.
Simulation based education increased my wish to learn.
Simulation based education gives an almost real clinical experience.
Simulation based education is boring for me.
Simulation based education is a waste of time
Simulation based education increases the work load.
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Other Questions
Would you use Virtual Patient Simulation learning again in the future?
o Yes
o No
When thinking about the time commitment to do the Virtual Patient Simulation, did you find that
the Virtual Patient Simulation assignments (modules) were:
o Too long
o Too short
o Neither (time commitment was what you expected)
I appreciated the value of Virtual Patient Simulation more towards the end of the course than the
beginning of the course.
o Yes
o No
o Neither
What other nursing courses would you have like to use Virtual Patient Simulation learning?
What is your age?
o 18-20
o 21-25
o 26-30
o 31-35
o 36-40
o 41-45
o 46-51
o 52-55
o 56-60
o 61-65
o 66-70
What gender do you best identify with?
o Female
o Male
o Other
Do you work?
o Full time (30 hours or more a week)
o Part time (< 30 hours a week)
o Not currently working
Which race do you identify with best?
o American Indian or Alaska Native
o Asian
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o
o
o
o

Black or African American
Native Hawaiian or Other Pacific Islander
White
Decline to answer.

Which ethnicity do you identify with best?
o Hispanic
o Non-Hispanic
o Decline to answer

Final survey response
Thank you for your cooperation and time in completing this survey. Through your participation,
I eventually hope to understand how best to satisfy the educational needs of both undergraduate,
RN to BS/BSN and master’s nursing students. Without the help of people like you, research to
improve student learning and student learning outcomes would not exist.
If you have any questions or concerns about completing the survey or about participating in this
study, you may contact me at nielsonm@wcsu.edu.
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Appendix C
Communication for Use of Simulation Based Education Attitude Scale
Email dated 10/29/2016
From: Gul pinar
Gpinar_1@hotmail.com
Dear Dr. Nielson,
Congratulations on finishing your work. Sure, you can use the SBEAS instrument in your study.
I wish you great success.
Sincerely,
Gul Pinar
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Appendix D
Informed Consent(s)

Introduction:
This study is an investigation of nursing students’ attitudes towards Virtual Patient
Simulation (VPS). The primary researcher Mary H. Nielson from Western Connecticut State
University (WCSU), will examine undergraduate, RN to BS/BSN and master’s nursing students’
attitudes towards VPS. Participants will be asked complete a one-time survey online. In order to
decide whether or not you wish to be a part of this research, you should be aware of all aspects of
the study, its purpose, the procedures to be used for, and any risks or benefits. This consent form
provides you with detailed information about the research study. I will discuss any aspects of the
study with you that you do not understand; my contact information is at the end of this consent
form. Once you understand the study, you will be asked if you wish to participate; if you do, you
will be asked to enter survey site to start the survey.
Purpose of the Study:
You have been invited to participate in a study as undergraduate, RN to BS/BSN or
master’s nursing students who have used VPS. This research study will evaluate differences in
nursing students’ attitudes towards VPS as a teaching method and learning strategy and is being
conduct by Mary H. Nielson, Ed.D student at WCSU.
Procedures:
If you decide to participate, you will be asked to click on a link that will take you to an
online survey that will take approximately 15 minutes.
You cannot participate in this study if you are younger than 18 years of age, or if you are
not an undergraduate, RN to BSN/BSN or master’s nursing student. You cannot participate in
this study if you have not used Shadow Health Virtual Patient Simulation program.
Risk and Inconveniences:
There are no known risks associated with this study
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Benefits of this Study:
You may not directly benefit from this study; however, knowledge gained from this study
will be used to understand students’ perceptions, attitudes and behaviors towards Virtual Patient
Simulation.
Cost/Compensations:
There are no financial obligations or compensations for this study.
Voluntary Participation:
Your participation in this research is entirely voluntary. You may refuse to participate in
this research without any negative consequences for you. If you begin to participate in this
research, you may at any time and for any reason, discontinue your participation without any
negative consequences. Simply exit the survey.
Confidentiality:
Any and all information obtained from you will be confidential. Your privacy will be
protected at all times. You will not be identified individually in any way as a result of your
participation in this research. The data collected, however, may be used as part of publication
and papers related to nursing education. Only the researcher will see any demographic data, and
all data will be kept in a locked secure location in a locked room with access only by the
researcher.
Contact information:
If you have any question or concerns, please contact Mary H. Nielson, DNP, APRN-BC, at
Western Connecticut State University, Danbury, CT, Department of Nursing at any time during
the study at nielsonm@wcsu.edu, 203-837-8888.
By beginning the survey, you have acknowledged that you have read this information and
agree to participate in the research. You are free to withdraw your participation at any time
without penalty.
Signature Section:
Before you begin the electronic survey, please ask any questions on any aspect of this
study that is unclear to you. You may take as much time as necessary to decide if you wish to
participate. If you have further questions, you may contact Mary H. Nielson at 203-837-8888.
This research project has been reviewed and approved by the WCSU Institutional Review Board.
If you have questions regarding your rights as a research participant or the rights of the subjects
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involved in research studies please contact the WCSU IRB Chair at irb@wcsu.edu. Mention the
Protocol # 1617-181

A copy of this consent form is available for your records.
This study is valid until August 30, 2018

Before proceeding, you agree to the following:


I am 18 years of age or older.



I am a nursing student in a undergraduate BSN, RN to BS/BSN or master’s program.



I have or am using Shadow Health ™ Virtual Patient Simulation program.



I have read and understand the above consent form and agree to participate in this study.
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Informed Consent—Central Connecticut State University specific
NURSING STUDENTS’ ATTITUDE TOWARD VIRTUAL PATIENT SIMULATION
Informed Consent
Introduction:
This study is an investigation of nursing students’ attitudes towards Virtual Patient
Simulation (VPS). The primary researcher Mary H. Nielson from Western Connecticut State
University (WCSU), will examine undergraduate, RN to BS/BSN and master’s nursing students’
attitudes towards VPS. Participants will be asked complete a one-time survey online. In order to
decide whether or not you wish to be a part of this research, you should be aware of all aspects of
the study, its purpose, the procedures to be used for, and any risks or benefits. This consent form
provides you with detailed information about the research study. I will discuss any aspects of the
study with you that you do not understand; my contact information is at the end of this consent
form. Once you understand the study, you will be asked if you wish to participate; if you do, you
will be asked to enter survey site to start the survey.
Purpose of the Study:
You have been invited to participate in a study as undergraduate, RN to BS/BSN or
master’s nursing students who have used VPS. This research study will evaluate differences in
nursing students’ attitudes towards VPS as a teaching method and learning strategy and is being
conduct by Mary H. Nielson, Ed.D. student at WCSU.
Procedures:
If you decide to participate, you will be asked to click on a link that will take you to an
online survey that will take approximately 15 minutes.
You cannot participate in this study if you are younger than 18 years of age, or if you are
not an undergraduate, RN to BSN/BSN or master’s nursing student. You cannot participate in
this study if you have not used Shadow Health Virtual Patient Simulation program.
Risk and Inconveniences:
There are no known risks associated with this study.
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Benefits of this Study:
You may not directly benefit from this study; however, knowledge gained from this study
will be used to understand students’ perceptions, attitudes and behaviors towards Virtual Patient
Simulation.
Cost/Compensations:
There are no financial obligations or compensations for this study.
Voluntary Participation:
Your participation in this research is entirely voluntary. You may refuse to participate in
this research without any negative consequences for you. If you begin to participate in this
research, you may at any time and for any reason, discontinue your participation without any
negative consequences. Simply exit the survey.
Confidentiality:
Any and all information obtained from you will be confidential. Your privacy will be
protected at all times. You will not be identified individually in any way as a result of your
participation in this research. The data collected, however, may be used as part of publication
and papers related to nursing education. Only the researcher will see any demographic data, and
all data will be kept in a locked secure location in a locked room with access only by the
researcher.
Contact information:
If you have any question or concerns, please contact Mary H. Nielson, DNP, APRN-BC,
at Western Connecticut State University, Danbury, CT, Department of Nursing at any time
during the study at nielsonm@wcsu.edu, 203-837-8888.
By beginning the survey, you have acknowledged that you have read this information and agree
to participate in the research. You are free to withdraw your participation at any time without
penalty.
Signature Section:
Before you begin the electronic survey, please ask any questions on any aspect of this
study that is unclear to you. You may take as much time as necessary to decide if you wish to
participate. If you have further questions, you may contact Mary H. Nielson at 203-837-8888.
This research project has been reviewed and approved by the WCSU Institutional Review Board.
If you have questions regarding your rights as a research participant or the rights of the subjects
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involved in research studies please contact the WCSU IRB Chair at irb@wcsu.edu. Mention the
Protocol # 1617-181

A copy of this consent form is available for your records.
This study is valid until August 30, 2018

Before proceeding, you agree to the following:


I am 18 years of age or older.



I am a nursing student in a undergraduate BSN, RN to BS/BSN or master’s program.



I have or am using Shadow Health ™ Virtual Patient Simulation program.



I have read and understand the above consent form and agree to participate in this study.

If you have questions about your rights as a research participant of if you have a research
related complaint please contact one of the CCSU Human Studies Council Co-Chairs: Dr. Laura
Bowman, (860) 832-3118, email Bowman@ccsu.edu or Dr. James Conway, (860) 832-3107,
email ConwayJ@ccsu.edu.
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Appendix E
IRB Approvals
IRB approval from Western Connecticut State University
Email dated 08/30/2017
Hello Mary Nielson,

I am pleased to inform you that your I.R.B. protocol number 1617-181 has been approved by expedited review. This email is
documentation of your official approval to start your research. If you need a copy of this official approval for funding purposes, please
let me know oconnorc@wcsu.edu. The WCSU I.R.B. wishes you the best with your research.

You have 1 year from the date of this email to complete your research; if you are still conducting that date, you will need to fill out a
renewal application. When are you finished with your study please fill out and return via email a Termination/Completion Report
(available here: http://wcsu.edu/irb/forms.asp) so we know your study is complete.
Finally – and most importantly! – we have recently learned that current BOR technology policies do not guarantee privacy of any info
stored on work computers physically, remotely, or otherwise (i.e., laptop, Dropbox, etc.). As such, to maintain the truth of any anonymity
or confidentiality promises you make to participants (consent form, for example), you will need to store all electronic data obtained from
those human subjects on a system/computer/file not connected to any CSU system. It is your responsibility as the primary researcher to
make sure personal data of participants remains securely private – something not guaranteed in the currently existing CSU system. Rest
assured,(because it’s ridiculous to expect faculty to store work-related research on non-work-related systems and/or to conduct research
where participants are not guaranteed anonymity/confidentiality), we are working to gain an exception for research purposes to this policy.
But until then, it’s technically and legally possible for anyone in the system office to access your participants’ data at any time – without your
consent or knowledge before doing so… which makes any guarantees made on research documents (e.g., consent forms) deceptive unless info
is stored elsewhere.

Thanks,
Jessica Eckstein, Ph.D.
Chair, Institutional Review Board
Western Connecticut State University
www.wcsu.edu/irb
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IRB Approval from University of Connecticut
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IRB Approval from University of Bridgeport
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Approval from Central Connecticut State University
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