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ABSTRACT

Purpose: This paper describes undergraduate nursing students’ assessment of learning in a clinical teaching model that replaces
50% of the traditional clinical hours with high-fidelity simulation. We assessed students’ perceptions of the use of best practices
in simulation teaching, and the importance assigned to each teaching practice to support learning.
Methods: Longitudinal program evaluation design. We surveyed undergraduate nursing students with the Educational Practices
Questionnaire (EPQ) at the mid-point (semester 2) and end of the program (semester 4). We used paired t-tests to assess changes
in student EPQ scores between mid- and end-program.
Results: Results showed that students’ reported greater exposure over time to clinical simulation activities that fostered active
learning and high expectations; the degree to which they rated collaborative learning as important also increased.
Conclusions: Students’ perceptions of the use of educational best practices and the importance of simulation in nursing education
from program mid-point to end-point lends support for a clinical teaching model that uses a simulation to substitute for traditional
clinical hours.

Key Words: Nursing students, High-fidelity simulation, Educational best practices

1. INTRODUCTION

To meet the challenge of preparing a new generation of com-
petent practitioners, nurse educators have adopted teaching
approaches that favor learning-by-doing and reflective prac-
tice.[1] One of the active learning methods used in nursing
education is high-fidelity simulation.[2] Although simula-
tion has been used to teach basic nursing skills for most of
the twentieth century, contemporary simulation approaches
give students experience working through complex clinical
scenarios in a safe learning environment.[2, 3] High-fidelity
simulation in nursing education involves teaching approaches

such as task-trainers used to develop psycho-motor skills;
standardized patients using actors; games and virtual reality
platforms; and computerized mannequins that replicate the
human anatomy that can be programmed to imitate a realistic
physiologic response in a scripted situation.[4, 5]

One advantage of high-fidelity simulation over traditional
clinical teaching approaches is the ability to create a realistic
controlled learning environment that maximizes the poten-
tial for student learning while minimizing potential harm to
patients. Based on problem-based learning theories, high
fidelity simulation scenarios provide students with the oppor-
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tunity to work through progressively more complex scenarios
to develop clinical reasoning and reflective practice skills.[5]

The American Association of Colleges of Nursing reports
that there has been a large increase in the use of high-fidelity
simulation in higher nursing education[6] and the National
Council of State Boards of Nursing endorses the use of well-
designed high-fidelity clinical simulation approaches as an
appropriate method to develop the clinical competencies of
new nurses.[7]

Although high-fidelity simulation using human mannequin
simulators can facilitate problem-based learning among un-
dergraduate nursing students, less attention has been paid to
student perceptions of the quality and usefulness of simu-
lation within the context of undergraduate education.[4, 8–11]

Drawing from a larger program evaluation study, we present
data on student perceptions of their clinical training in an
undergraduate nursing program in which 50% of total clini-
cal contact hours in each of the four nursing core medical-
surgical courses are taught using high-fidelity human man-
nequin simulation.

1.1 Literature review
1.1.1 Simulation
High fidelity simulation using human mannequin simula-
tors is a common form of problem-based learning used in
higher nursing education.[3] Problem-based learning in un-
dergraduate nursing education cultivates clinical reasoning
and effective problem solving skills that are fundamental for
expert clinical practice.[3, 6–8, 12] Teaching congruent with the
principles of problem based learning provides students with
the necessary structure, guidance, and skills to grapple with
clinically-relevant patient problems. Problem-based learning
is especially effective for solving problems with more than
one possible course of action, a situation that is common in
clinical nursing practice.

Unlike traditional lecture teaching formats where students
are passive participants, problem-based learning requires
that students play an active role in mastering course content
through a process of self-reflection, teamwork, communica-
tion and performance feedback.[1, 8]

Instructors serve as guides and coaches who facilitate stu-
dents’ learning by framing problems, highlighting concepts
and principles for problem solving, and support the process
of independent learning.[1, 2] To the extent that faculty follow
best practices to structure and manage student’s independent
learning, student performance and satisfaction with learning
are enhanced.[13–16]

A growing body of evidence suggests that problem-based
teaching methods promote students’ critical thinking abili-

ties, knowledge retention, self-confidence and communica-
tion.[8, 14] A student’s level of confidence during simulation
can greatly affect and sharpen critical thinking abilities, tech-
nical competence, and overall quality of nursing care.[3, 5]

Studies examining the relationship between self-confidence
and high-fidelity simulation show that high fidelity simula-
tion increases self-confidence with clinical practice abilities
for the majority of students.[17–21]

Because of the realism of high-fidelity human simulators, this
form of clinical simulation can be viewed as equally valuable
to learning experiences gained from traditional, hospital-
based clinical teaching.[18–22] Although substituting high fi-
delity simulation for traditional hospital-based clinical teach-
ing holds much potential for modernizing nursing education,
it is not without controversy.[3] To assess the effectiveness
of high fidelity simulation in developing students’ clinical
proficiency, the National Council of State Boards of Nurs-
ing sponsored a national randomized control trial comparing
student outcomes across three clinical teaching models with
varying levels of high fidelity human mannequin simulation.
The trial results showed no significant difference in licensing
exam scores (NCLEX-RN) among participating students as-
signed to a simulation teaching model in which 50% of the
clinical hours were spent in high-fidelity simulation sessions
using human mannequin simulators as compared to students
educated in the traditional hospital-based clinical teaching
models with fewer total hours of simulated teaching.[7]

1.1.2 Conceptual framework: Educational practices do-
mains for effective high-fidelity clinical simulation
in nursing education

Current evidence suggests that key learning outcomes as-
sociated with competent clinical nursing practice such as
self-confidence, mastery of clinical skills and critical think-
ing abilities, are achieved when high fidelity simulation is
woven throughout the curriculum.[5] Parker and colleagues
found that simulation is most effective when individual pa-
tient scenarios are designed to integrate both nursing theory
and clinical skills, and progress in complexity over time.[23]

Similarly, Katz and colleagues’ review of the integration
of baccalaureate nursing programs and simulation through-
out the core nursing curriculum revealed student mastery
of clinical skills and professional practice competencies are
enhanced.[24]

To improve the overall effectiveness of simulation in nursing
education, Jeffries[12] describes four educational practice do-
mains necessary for designing and implementing high quality
simulation sessions. The educational practice domains as-
sociated with effective problem-based teaching set forth by
Jeffries include: active learning, collaboration, diverse ways
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of learning, and high expectations.[12] The extent to which
nurse educators integrate these best practices in the design
and delivery of clinical simulation sessions, the higher the
quality of the student learning experience.

The first component of Jeffries’ model is active learning.
Active learning, including direct performance feedback, is
integral to the clinical simulation experience.[25] It is ex-
pected that new nurses possess the ability to be self-directed
and engage in clinical situations, and can be facilitated by
simulation.

The balance between participation and feedback is deter-
mined in the design of the simulation experience. Instruc-
tional strategies associated with active-learning stress the
importance of allowing students to work through an evolv-
ing clinical situation by gathering and analyzing data to de-
termine an appropriate course of action to resolve patient
problems.[8–11] The process of learning-by-doing inherent in
the active-learning domain enables students to experiment,
develop critical thinking skills, and reflect on their overall
performance prior to receiving feedback from their peers and
clinical instructor.

The second component of Jeffries’ best practice model is
collaboration. Howard and colleagues[26] suggest that learn-
ing is enhanced when it represents a team effort through
collaboration rather than independent learning. Parker and
colleagues[23] identified students’ perception of collabora-
tion, peer solidarity, faculty support and guidance and self-
confidence as significantly higher in simulation teaching
as compared to the traditional hospital clinical teaching.
More broadly, effective collaboration among nurses and other
health professionals is fundamental to providing high-quality,
well-coordinated patient care.[1, 8] Well-designed simulation
scenarios emphasizing collaboration plays an important role
in developing new nurses’ skills to establish meaningful and
productive professional relationships with clients, families,
and colleagues.[23, 26]

The third aspect of Jeffries’s best practice model is diverse
ways of learning. Given their varying social and cultural
backgrounds, students have different learning styles and ex-
pectations. High-fidelity simulation provides a controlled
environment appropriate to these diverse learning styles.[8, 9]

High fidelity simulation enables instructors to facilitate stu-
dents’ different learning styles because simulation requires
students to use all of their senses to work through a clinical
scenario. In turn, the active learning process that is the hall-
mark of simulation enables students to internalize what they
have experienced.[27] Examples include a variety of learn-
ing cues in the form of the physical set up of the simulation
room, the oral report, the physical exam with realistic sounds,

and practicing clinical skills such as wound care or donning
personal protective equipment.

Finally, although the role of high expectations is rarely ad-
dressed in the literature, Jeffries and Rizzolo[12] suggest that
high standards are necessary for students to achieve favor-
able outcomes through simulation. Clear objectives and
goals should be provided as well as support and assistance so
students can achieve mastery of skills and knowledge during
the simulated activity. In addition, when faculty set high per-
formance expectations, students’ perceptions of the realism
of simulation and expectations for collaborative learning and
team building improve.[3, 8, 11]

1.1.3 NYU meyers clinical teaching model

In 2006, the NYU Meyers College of Nursing developed
an innovative clinical teaching model in which 50% of the
clinical hours in the four core medical-surgical courses in the
undergraduate program were replaced with high-fidelity hu-
man mannequin simulation.[3] Recognizing the advantages
and limitations of both simulation and traditional clinical
teaching approaches, faculty adopted the high-dose clinical
simulation teaching model. At the outset of a curricular
redesign initiative, faculty agreed that the realism of well-
designed clinical scenarios using high-fidelity simulation
was an equally valuable learning experience to the traditional
hospital-based clinical teaching model. Simulation sessions
are guided by Jeffries’ educational practices model to empha-
size the principles of active learning, collaboration, diverse
ways of learning, and high expectations.[2, 11, 28]

Clinical simulation enabled the faculty to exert greater con-
trol over the range of patient problems and exposure to spe-
cific clinical skills that students experienced across the four
core-medical surgical courses in the undergraduate program.
In turn, the focus of the traditional hospital based clinical
teaching shifted to emphasize learning opportunities to de-
velop students’ skills in therapeutic communication, care
planning and goal setting, interprofessional collaboration
and reflective practice.[2, 11, 28]

To reinforce the value that faculty placed on each clinical
teaching approach, the simulation sessions are referred to as
‘on-campus’ clinical and the hospital based clinical sessions
are referred to as ‘off-campus’ clinical. The faculty mem-
ber teaching the didactic course serves as the course leader
responsible for coordinating the work of the clinical faculty
responsible for teaching the students in the on-campus and
off-campus clinical sessions to ensure continuity across the
teaching team. Students are required to follow the same
dress code and preparation policies for both clinical learning
experiences.[2, 29–31]
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We integrated high-fidelity human mannequin simulation
into the undergraduate program curriculum in the following
ways. First, we created learning objectives and course out-
lines for the four core didactic medical surgical courses. The
content presented in each course was leveled to take students’
experience and mastery with the underlying nursing practice
principles into account. For example, the medical-surgical
course in the first semester emphasizes the basic principles of
the nursing process, physical assessment and data gathering
skills. In comparison, the fourth semester medical surgical
course requires students to gather and analyze more complex
physical assessment data, medical and nursing orders, as
well as taking medications and their side effects into account,
to develop an appropriate nursing care plan. Next, the learn-
ing objectives for each on-campus and off-campus clinical
session were aligned with the weekly topics taught in the
didactic course. Clinical topics covered in the weekly lecture
course are reinforced and elaborated in the on-campus and
off-campus clinical sessions.[2, 29–31]

To support the alignment of the course content across the
four core didactic and clinical classes, the faculty developed
a portfolio of patient scenarios for each on-campus clini-
cal simulation session. The original case scenarios were
purchased from Laredal, the simulator manufacturer, and
revised by faculty to reflect local population demographics
and clinical practice patterns. Supplemental materials for
instructors and students, including national clinical practice
guidelines, discussion questions and rationales for the most
appropriate nursing interventions, were also developed.

Finally, we created orientation programs with the goal of
preparing both the clinical faculty and the students with the
skills to gain the full benefits of the high-fidelity human
mannequin simulation in the clinical teaching model. The
faculty orientation program focused on developing skills in
both problem-based teaching and mastery of the technology
required to animate the human mannequin simulators and
create a realistic hospital environment for the students during
the on-campus clinical simulation sessions. Similarly, the
student orientation program emphasizes the goals of clinical
simulation within the broader clinical teaching model and set
forth the expectations for class preparation and participation
in the simulation sessions.

2. METHOD
2.1 Design
The data presented here were collected as part of a program
evaluation study at the NYU Meyers College of Nursing ex-
amining the effects of the simulation clinical teaching model
described above on expanding faculty capacity.[3, 29] The
study was conducted by an independent evaluation team not

affiliated with the College of Nursing. All study procedures
were approved by the Institutional Review Board at New
York University.

2.2 Setting
Students were surveyed at two time points within the two-
year (four semester) baccalaureate curriculum. We collected
data from the student nurses using the Educational Practices
Questionnaire (EPQ) at the middle of their-program (at the
end of the second semester), and at the end of their program.
A total of 168 students completed data collection at both time
points and thus could be compared over time.

2.3 Instruments
The EPQ is a 16-item validated measure that assesses aspects
of simulation-based learning, and includes the four domains
of active learning; collaboration; diverse ways of learning;
and high expectations.[6, 28] In 2003, the NLN/Laerdal simu-
lation research study developed the EPQ instrument.[31] The
EPQ has been shown to have good reliability, with Cronbach
alphas ranging from .88 to .93 across the four domains[30]

for both the presence of features in simulation and .91 for the
importance of these features.[28] For each statement, students
were asked two separate questions. First, they were asked
to indicate how much they agreed or disagreed with state-
ments reflecting exposure to the domain (e.g., for the active
learning domain, they were asked the degree to which they
agreed with the statement, “I received cues during the simu-
lation in a timely manner.”), and then to rate how important
each item was in supporting their individual learning. Stu-
dents rated their answers on a five-point Likert scale ranging
from “strongly disagree" to “strongly agree” for the exposure
items, and from “not at all important” to “very important”
for the important items.

2.4 Procedure
The purpose of the study was explained orally to the students
by the independent evaluator after the professor had left the
classroom. Paper copies of the survey were then handed
out to the students. Participation was voluntary and students
who did not wish to participate were free to leave or sim-
ply not complete the survey. A written informed consent
was included as the cover sheet of the survey, and students
were asked to voluntarily put their names on the survey to
enable us to track their perceptions over time. Surveys took
approximately 15-20 minutes to complete.

2.5 Measures and data analyses
Names were converted to identification numbers and matched
across time points. Data from surveys were entered directly
into SPSS (v. 21.0; IBM Corporation) for analysis. Domain
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scores for the EPQ were calculated by summing responses
to all items in the domain; higher scores represent student’s
assessment of the use of best practices embedded in the
simulation sessions and the importance assigned to each ed-
ucational practice in the simulation sessions. There were
eight items in the Active Learning Domain and two items in
each of the other three domains. To make the domain scores
comparable, the Active Learning Domain score was divided
by five, while all other domain scores were the sum of the
two items specific to each domain. Paired t-tests were used
to assess changes in student EPQ scores between mid- and
end-program data collection points.

3. RESULTS
3.1 Participants
A total of 385 students completed the EPQ at the mid-
program assessment and 341 completed the EPQ at the end-
program assessment. We analyzed data from the168 students
who completed the EPQ at both assessment points. There
were no statistically significant differences in demographic
characteristics between students who completed the EPQ at
both time points and those who did not.

Table 1 shows demographic data from the 169 participants at
the mid-program assessment. As shown in Table 1, partici-
pants were, on average, 26.12 years of age (range 20-50) and
87.5% were female. Most (86.5%) identified as non-Latino/a,
and either Caucasian/White (61.6%) or Asian/Pacific Is-
lander (24.4%). Most (82.0%) were in the accelerated degree
program, which offers a bachelor’s degree in fifteen months
by including summer classes.

3.2 EPQ domain scores at mid- and end-point program
assessments

Table 2 shows results from paired t-tests. These results show
significant increases on scores in two of the EPQ domains
and one of the EPQ importance domains. Student scores
increased significantly on the items in the Active Learning
and High Expectations domains, and on the importance items
in the Collaboration domain.

Table 1. Demographic characteristics of the participating
students

 

 

N = 168 respondents 

Variable N % 

Gender   

  Male 21 12.5% 

  Female 147 87.5% 

 Mean Range 

Age 26.12 20-50 

Ethnicity N % 

  Latino/a 12 7.4% 

  Non-Latino/a 141 86.5% 

  Prefer Not to Identify 10 6.1% 

Race   

  African-American/Black 13 7.9% 

  Asian/Pacific Islander 40 24.4% 

  Caucasian/White 101 61.6% 

  Native American/Alaskan Native 2 1.2% 

  Other 10 6.1% 

  Prefer Not to Identify 6 3.7% 

Program   

  Traditional 30 18.0% 

  Accelerated 137 82.0% 

 *Note. Inconsistent sample sizes reflect missing data on individual items. 

 

 

Table 2. EPQ domain scores at mid- and end-program assessments
 

 

Domain Mid End Sig. (p value) CI 

Exposure Domains     

Active Learning   7.89   8.18 .027 0.03-0.56 

Collaboration  9.09  9.13 ns -0.20-0.28 

Diverse Ways of Learning  7.30 7.41 ns -0.24-0.46 

High Expectations  7.82 8.29 .004 0.15-0.79 

Importance Domains     

Active Learning  8.36 8.49 ns -0.10-0.36 

Collaboration  8.35 8.72 .021 0.06-0.69 

Diverse Ways of Learning  8.54 8.43 ns -0.39-0.17 

High Expectations  8.62 8.60  ns -0.32-0.27 

 

4. DISCUSSION

We examined, using the reliable EPQ instrument, students’
perceptions of the presence of educational best practices
and the importance that students assigned to each domain

to support learning in an innovative clinical teaching model
that substitutes 50% of the clinical practice hours with high-
fidelity simulation. In this model, that substitutes 50% of the
clinical practice hours with high-fidelity simulation, faculty
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view well-designed high-fidelity simulation sessions as an
equally valuable learning experience as traditional hospital-
based clinical teaching.

Scores were generally high on all domains, suggesting that
students recognize and value the role that high-fidelity sim-
ulation plays in their learning experience. As students pro-
gressed through the four semester curriculum, they increas-
ingly agree that they have been exposed to active learning
paired with high expectations of their performance. Although
no changes were seen in reported exposure to diverse ways
of learning or collaboration, this may have been due to the
fact that scores were generally high on items in each of these
domains, leaving little room for improvement.[29, 30]

Students’ ratings also showed an increase in the degree to
which they believed collaboration was important. This find-
ing may reflect a key advantage of clinical simulation, namely
that students have frequent hands-on learning experiences,
requiring that they work with other student nurses and often
with members of other disciplines (via interactions that are
built into the simulation scenarios). It is likely that high-
fidelity simulation provides a greater amount of hands-on
experience because this experience is programmed into each
simulation session, in contrast to the potentially-limited clin-
ical exposure these students may receive in a traditional
clinical setting.

Limitations
The limitations of this study should be considered when
interpreting the results. First, it is important to note that
the number of clinical teaching hours spent in in-person or
simulated learning activities is not regulated by our State
Board of Nursing and the Department of Education. Thus,
the market and the regulatory environment were conducive
for adopting a high-dose simulation model. Other schools of
nursing may not face the same market demands, and thus, a
high-dose simulation model may not be a feasible or appro-
priate. Nonetheless, a foundation of nursing practice is the
cultivation of clinical reasoning skills and thus use of this
problem-based teaching approach is a viable alternative for
clinical experiences.

Second, we demonstrate that the Educational Practices Ques-
tionnaire (EPQ) is a useful instrument for gathering data
on student’s perceptions on the design and usefulness of
simulation as a component of a robust clinical teaching
model.[13] Nurse educators and researchers can use the EPQ
to inform program improvement initiatives to promote the
use of evidence-based simulation teaching in higher nursing
education settings.

Next, the relatively small number of students whose assess-
ments could be matched across time periods is a second

limitation of this study. In designing the overall study, we
elected to allow students to decide whether to identify them-
selves on their surveys. These surveys were administered in
classroom settings, and many students may have therefore
been reluctant to provide their names, even though surveys
were administered by an evaluator not affiliated with the pro-
gram. Nonetheless, our study is one of the few employing
a longitudinal design to assess changes in students’ percep-
tions of effective curricular design to support problem-based
learning in a simulation clinical teaching model.[29, 30]

Finally, the study findings are not generalizable to all nursing
students; 80% of the undergraduate students in this study
were enrolled in the accelerated, second-degree program. Ac-
cording to the American Association of the Colleges of Nurs-
ing (AACN), at the time we conducted this study, there were
233 accelerated BS programs with approximately 13,605
enrolled students.[2] Our program is part of a larger trend in
nursing education focused on increasing the supply of regis-
tered nurses in a timely and efficient manner. The students
in the accelerated and traditional bachelor’s degree programs
are in the same classroom, and as our results show, there
were no significant differences in perceptions of the presence
or importance of educational practices known to promote
effective problem-based learning between the two groups of
students, thus improving our confidence in the results.

5. CONCLUSION
This study contributes to the literature on the efficacy of sim-
ulation teaching models in undergraduate nursing education.
We show that students’ perceptions of their exposure to the
active learning and high expectations domains, which are
associated with effective problem-based teaching, increased
over time. Additionally, students valued the collaboration
required to work through the patient care scenario presented
every other week in the weekly clinical simulation sessions.
We add to the growing body of research that examines the
effectiveness of different clinical teaching approaches that
promote problem-based teaching and students’ ability to en-
act their roles as professional registered nurses.
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