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a b s t r a c t

An emerging nursing education trend is to utilize simulated learning experiences as a means to optimize
competency and decision making skills. The purpose of this study was to examine differences in stu-
dents' perception of clinical decision making and clinical decision making-related self-confidence and
anxiety based on the sequence (order) in which they participated in a block of simulated versus hospital-
based learning experiences.

A quasi-experimental crossover design was used. Between and within group differences were found
relative to self-confidence with the decision making process. When comparing groups, at baseline the
simulation followed by hospital group had significantly higher self-confidence scores, however, at 14-
weeks both groups were not significantly different. Significant within group differences were found in
the simulation followed by hospital group only, demonstrating a significant decrease in clinical decision
making related anxiety across the semester. Finally, there were no significant difference in; perceived
clinical decision making within or between the groups at the two measurement points.

Preliminary findings suggest that simulated learning experiences can be offered with alternating se-
quences without impacting the process, anxiety or confidence with clinical decision making. This study
provides beginning evidence to guide curriculum development and allow flexibility based on student
needs and available resources.

© 2017 Published by Elsevier Ltd.
1. Introduction

Schools of nursing have been challenged with the task of
incorporating simulated clinical experiences into their curricula
(International Nursing Association for Clinical Simulation &
Learning [INACSL], 2015). Simulated clinical experiences as part of
the undergraduate nursing curriculum can include complex patient
situations or clinical scenarios that students may not have the op-
portunity to encounter during their hospital-based practicums.
Simulated learning experiences can utilize a broad range of tech-
nology from low to high fidelity simulations. High fidelity simu-
lated learning experiences involve life-size computerized
mannequins with anatomically correct features that are
. Woda), jlhansen@carrollu.
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programmed to mimic physiological responses to nursing in-
terventions (Bland et al., 2011). Appropriately utilized simulated
learning experiences have the potential to facilitate clinical deci-
sion making (CDM), increase self-confidence, and decrease anxiety
among nursing students by providing students with a safe and
controlled environment to confront a variety of patient scenarios
(Bland et al., 2011; Lasater, 2007).

Given the increased use of simulation as an important compo-
nent of nursing curricula, there is a need to determine how to best
sequence these learning experiences within the curriculum. There
is limited empirical evidence to support the sequencing of simu-
lation in order to facilitate CDM, increase self-confidence, and
decrease anxiety among nursing students during the CDM process.
The optimal sequence of simulation in coordination with hospital-
based learning experiences that results in optimum student out-
comes has yet to be determined. The purpose of this study was to
determine if there is a difference in perceived CDM among 4 year/
undergraduate baccalaureate degree nursing students based on the
sequencing of a simulated vs. hospital based learning experiences.
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2. Literature review

Clinical decision making is a critical component of nursing
practice. An increased ability to make clinical decisions results in a
decline of medication errors and patient mortality, along with an
increased ability to recognize a deteriorating patient status
(Dickson and Flynn, 2012; Parker, 2014) and increased patient
safety (Weiner et al., 2013). Simulated learning experiences that are
incorporated into health professions education have reported
positive impacts on patient-related outcomes (Cook et al., 2011). As
the health care needs of patients become more complex, nurses
must be able to make clinical decisions with a high degree of self-
confidence when providing care. For this reason, simulated
learning experiences appears to be an exceptional educational in-
strument that can facilitate clinical decision-making among
nursing students (Fisher and King, 2013).

Throughout the literature, CDM has been used interchangeably
with critical thinking, clinical judgment, and clinical reasoning. For
the purposes of this study, Standing's (2007, pg 266) definition of
CDM will be used:

Clinical decisionmaking is a complex process involving information
processing, critical thinking, evaluating evidence, applying relevant
knowledge, problem-solving skills, reflection, and clinical judgment
to select the best course of actionwhich optimizes a patient's health
and minimizes any potential harm.

The utilization of simulated learning experiences within
nursing curricula has been linked to increased clinical reasoning,
clinical judgment, problem solving, and contributes to the devel-
opment of competency (Meakim et al., 2013). Simulated learning
experiences increase student knowledge (Elfink et al., 2010; Lewis
and Ciak, 2011; Shinnick and Woo, 2015), and build CDM skills
(Jeffries, 2005; Nagle et al., 2009; Rush et al., 2008). Prior research
has shown that a lack of self-confidence, coupled with anxiety in
the clinical setting, negatively affects students’ ability to engage in
the CDM process (Baxter and Rideout, 2006; Haffer and
Raingruber, 1998; Melincavage, 2011). In contrast, simulated
learning experiences used to address a variety of patient situations
has been shown to result in increases in student self-confidence
(Dearmon et al., 2013; Jeffries, 2005; Kaddoura, 2010; Lewis and
Ciak, 2011; Mould et al., 2011; Schlairet, 2011; Thomas and
Mackey, 2012).

This body of literature supports the efficacy of simulated
learning experiences within undergraduate nursing curricula to
improve student's CDM skills, and increase self-confidence. Studies
to evaluate the benefits of simulation as compared to other
educational activities have considerable variation in designs and
methods (Cant and Cooper, 2009). Lasater (2007) acknowledges
that nursing curricula that incorporate simulation promote the
integration of learning from the theory course, skills laboratory
experiences, personal and course related reading, and personal
experiences in the clinical practicum. Data from several studies
indicates that simulated learning experiences prior to a practicum
experience: promote self-confidence to perform skills (Lamb, 2007)
and provide patient education (Goldenberg et al., 2005; Wagner
et al., 2009), and improve clinical performance (Lyngagh et al.,
2007; Wilson et al., 2005).

The results from the National Council of State Boards of Nursing
(NCSBN) National Simulation Study supports that high quality
simulated learning experiences can be used to substitute up to 50%
of traditional clinical hours (Hayden et al., 2014). Currently, no
studies have evaluated the sequencing of a block of simulated
learning experiences with regard to (prior to or following) the
hospital based learning experiences on the nursing students’
perceived CDM or perceived self-confidence and anxiety with the
CDM process.

3. Theoretical framework

The NLN/Jeffries Simulation Theory (Jeffries, 2015) served as the
theoretical framework for this study. The theory includes the con-
ceptual components: design, simulation experience, and outcomes
with relationships between the components (Jeffries, 2015). Spe-
cific variables related to the simulation experience may impact
learner outcomes. Within the NLN/Jeffries Simulation theory the
design was referred to as the study intervention. The design
intervention for this study was the sequence of the simulated
learning experiences, either prior to or following students’ hospital
based learning experience. The conceptual component measured in
this study was participant outcomes. Based on this theory, it is
hypothesized that having a practicum that provides a block of
simulated learning will provide students with additional nursing
care experiences that will increase the students perceived CDM and
self-confidence while decreasing their perceived anxiety with the
CDM process.

4. Purpose

The purpose of this study was to explore whether there is a
difference in learning outcomes based on the order in which
nursing students receive patient care learning experiences. Spe-
cifically, this study examined whether there were differences in
students’ perception of CDM and CDM-related self-confidence and
anxiety based on the sequence (order) inwhich they participated in
a block of high fidelity simulated vs hospital based learning
experiences.

5. Method

5.1. Research design

Using a quasi-experimental crossover design, a convenience
sample of undergraduate baccalaureate nursing students (n ¼ 117)
were recruited from a 3rd year junior level medical-surgical
nursing theory course. Institutional review board (IRB) approval
was received prior to data collection and recruitment of subjects.
Power analyses indicated that a minimum sample of 40 students
from each group would be sufficient for a repeated measures
ANOVA to detect a moderate effect size (ef¼ 0.30) with an a level of
0.05 while maintaining minimal statistical power of 0.80. Subjects
were randomly assigned to two study groups and outcomes were
measured prior to and following the semester.

5.2. Sample

One hundred twenty six students were approached to partici-
pate in the study, with one hundred nineteen originally consenting.
Two students were excluded due to failing performance or with-
drawing from the course. This left sixty-eight 3rd year junior level
undergraduate baccalaureate nursing students and 49 direct entry
masters students both with no prior clinical experience. This group
was completing their first medical-surgical practicum attending a
metropolitan private university. Direct entry master's students are
non-nursing graduates who hold a baccalaureate degree in fields
other than nursing. Undergraduate and direct entry master's stu-
dents were assigned to either a block of simulated learning fol-
lowed by hospital based learning experiences (S-H) or the hospital
based learning was followed by a block of simulated learning ex-
periences (H-S) group by the advising coordinator based on student
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schedules and convenience. Inclusion criteria were students in the
same 3rd year junior level medical-surgical theory course and
medical-surgical practicum. Two study groups were utilized.

5.3. Procedure

5.3.1. H-S and S-H groups
All students in the H-S and S-H groups were enrolled in the

same 14-week adult medical-surgical content theory course and
were randomly assigned to each group and their corresponding
clinical locations. The H-S group participated in a hospital based
learning experience for the first 7 weeks followed by a block of
simulated learning experiences over 7 weeks for one semester. The
S-H students reversed this order (see Fig. 1). During the 7 weeks of
hospital based learning, students were in a variety of medical-
surgical hospital settings in a large metropolitan city. There were
approximately eight students in each hospital practicum section
who engaged in two 8 h days/week for 7 consecutive weeks.

The simulated learning occurred during a 7-week simulation
practicum session. Each student had an active role in three simu-
lations that lasted approximately 4 h. These 4 h included pre-
briefing, orientation to the simulation room and mannequin, a
pre-quiz, and an unfolding patient care scenario with debriefing.
Three simulations were used, these include HF, COPD/pneumonia,
and pain management. To prepare for simulation, the students
were required to review the objectives, complete an assigned
reading, a pre-quiz, review the mock patient's chart, medication
administration record (MAR), analyze laboratory results, read the
patient report, and develop a tentative plan of care. The students'
preparatory paper work was identical to the paper work they
complete prior to caring for patients in the hospital-based
practicum.

Each of the simulated learning experiences included four
different patient vignettes. The unfolding cases spanned across a
24 h period. The students typically begin the scenario assessing
their patient and developing the nurse/patient relationship. Several
times during the simulation there is a decline in the patient status.
The student has the opportunity to implement effective and/or
ineffective nursing interventions. The student must then evaluate
the patient's response to their interventions. Each vignette also
includes some component of patient education. Based on the stu-
dents' CDM and implementation of nursing interventions may alter
the sequence of events within the scenario.

During the simulated learning experience students entered the
simulation in groups of two. Their roles included new RN and RN
preceptor. This setup served to benefit both students, allowing the
“new RN” to have another resource available, and for the “RN
preceptor” to observe the entirety of the simulation without over-
focusing on any one aspect. Based on the patient situation, ex-
pected student performance behaviors and interventions were
identified. Once the assessments/interventions were completed or
after approximately 20 min when the student(s) was unable to
identify the assessments/interventions needed, the scenarios were
paused.

The simulation instructor facilitated group debriefing to discuss
and reflect on the simulation scenario. Debriefing included a re-
action, analysis, and a consolidation phase (Gum et al., 2012).
During the reaction phase, the active participants were first asked
to reflect on their personal performance and discuss behaviors that
they believe they performed well and areas they needed to
improve. Student observers provided suggestions for improved
performance or asked clarifying questions. The analysis phase was
focused on what happened during the scenario, identifying what
was done correctly, but also identifying any errors and areas for
improvement. Application of learning occurred during the
consolidation phase. During this phase, the simulation instructor
identified the relevance of the events that occurred during the
simulation, making specific references to patient care in the hos-
pital environment. Debriefing would end with lessons learned and
new goals for the next scenario were established.

At the conclusion of debriefing, the next patient vignette was
presented to the students, and two new students then completed
the simulated clinical experience. This sequence of events occurred
four times. At the end of the patient vignette, a final discussion and
reflection facilitated by the simulation instructor occurred. The
topics of discussion varied, as the nature of the discussion was
based on the students' performance and the patient's response to
the students' assessments and interventions.

Training regarding the role of the simulation instructor,
debriefing, and grading was provided for all simulation instructors
involved. Attempts were made to run each simulation standardly
by providing each simulation instructor with a manual that
included step by step instructions, pre-briefing and debriefing
questions, the expected student behaviors, and patient situations
and transitions. Debriefing questions and a standardized debriefing
tool (Gum et al., 2012) were used with each simulation.

Over the 7 week time allotted for simulation each student also
independently completed an online medium-fidelity Type 2 Dia-
betes simulation. This assignment was an additional activity to
promote clinical decision making among students that focused on
the five components of the nursing process when planning care for
a patient with a chronic illness. Students also completed on-line
modules regarding quality improvement (QI) and completed a
group QI project and presentation.

5.4. Data collection instruments

A demographic questionnaire including the participant's age,
gender, and previous work experience was collected at baseline.
The conceptual components were measured using the Clinical
Decision Making in Nursing Scale (CDMNS) and the Nurse Anxiety
and Self-Confidence with Clinical Decision Making (NASC-CDM), to
determine if there was a difference in nursing student CDM, self-
confidence and anxiety with the CDM process in relationship to
the sequencing of simulated versus hospital based learning expe-
riences students participated in over the course of the semester.

The CDMNS was operationalized by each subject completing a
40 item instrument with a 6-point Likert type response scale that
measures perceived categories of CDM (Jenkins, 1985). These cat-
egories include searching for alternatives or options, canvasing
objectives and values, evaluation and re-evaluation of conse-
quences, and searching for information and unbiased assimilation
of new information. The Cronbachs's alpha for the CDMNS is 0.83
(Jenkins, 1985).

The NASC-CDM is a 27 item instrument with a 6-point Likert
type response scale that measures the participants' perceptions of
their level of self-confidence and anxiety as they move through the
CDM process (used with permission, White, 2014). Items on the
scale were designed intentionally using broad generic phrasing so
that the NASC-CDM scale might be used in a number of clinical
situations and a numbers of clinical settings. It has utility in both
real-life and simulated learning environments. There are two sub-
scales of the NASC-CDM scale: self-confidence and anxiety. The
Cronbach's alpha for self-confidence is 0.97, and anxiety is 0.96
(White, 2014). Students completed the CDMNS and the NASC-CDM
during the first week and the last week of the semester.

6. Results

Data was analyzed in two steps. The first step involved



Medical/
Surgical

Nursing 
Students

Baseline 
Survey 

HS Group  
Hospital-Based Practicum

Over 7 Weeks 

SH Group   
Hospital-Based Practicum

Over 7 Weeks 

SH Group  
Simulation Practicum 

with 3 Simulated 
Learning Experiences

Over 7 Weeks 
1 – Pain 

2 – Respiratory 
3 - Cardiac 

HS Group  
Simulation Practicum 

with 3 Simulated 
Learning Experiences 

Over 7 Weeks 
1 – Pain 

2 – Respiratory 
3 - Cardiac

Completion
Survey 

Timeline 
14 week Semester 
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descriptive statistics that compared the two study groups at base-
line. Table 1 indicates the study groups significantly differed
(p < 0.05) on student type, direct entry master's verses under-
graduate and age. These findings indicate that there was a greater
proportion of undergraduate students in the S-H (66% of un-
dergraduates, 31% of direct entry masters) group and this group
was younger than the H-S group (34% of undergraduates, 69% of
direct entry masters). Despite this difference in assignment, no
significant difference in CDM, self-confidence, and anxiety between
the undergraduate and the direct entry master's students was
observed at baseline (p < 0.00, chi squared ¼ 14.42).

The second step in the data analysis included calculating
repeatedmeasures ANOVA to determinewithin and between group
differences in the three outcome variables over the duration of the
study. The level of significance for each of these three calculations
was set at 0.017 in order to maintain the overall type 1 error rate of
0.05. Outcome variables that indicated a significant group, time, or
interaction effect were then further analyzed with Tukey post hoc
comparisons to determine specific group differences over the
duration of the study. Table 2 presents the result of the repeated
measures ANOVA of the outcome variables CDM, self-confidence
with CDM, and anxiety with CDM.

Between and within group differences were found relative to
the NASC-CDM specifically in regards to self-confidence with the
decision-making process. When comparing groups, at baseline (T1)
the S-H group had significantly higher self-confidence scores
compared to the H-S group; however, at 14-weeks (T2) both groups
were not significantly different. Between group differences in
NASC-CDM mean scores related to anxiety with making clinical
decisions were not significantly different at T1 or T2. Significant
within group differences were found in the S-H group only
demonstrating a significant decrease in clinical decision-making
anxiety across the 14 week semester. No significant differences in
NASC-CDM scores between T1 and T2 were found within the H-S
group. Finally, there were no significant difference in scores on the
CDMNS within or between the two study groups at the two mea-
surement points.
7. Discussion

The purpose of this study was to determine if there is a differ-
ence in perceived CDM, self-confidence and anxiety with the CDM
process among nursing students who receive two different
sequences of a block of simulated and hospital based learning ex-
periences. The sequencing did impact the students’ differently in
areas of self-confidence and anxiety with CDM process but did not
affect their CDM. While there are many studies describing the
benefits of adding simulation to nursing curriculums, the best
sequencing of simulated learning experiences within nursing
curricula is lacking (Harder, 2010).

Although Jeffries (2005) noted that critical thinking is improved
by simulation, there was not a significant increase in perceived
CDM among the participants of the present study. Similar to others
who have evaluated a staggered timing model over one semester,
there was no significant difference in student performance (Meyer
et al., 2011; Schlairet and Fenster, 2012; Hansen and Bratt, 2017),
clinical judgment (Meyer et al., 2011), critical thinking (Schlairet
and Fenster, 2012) or perception of clinical decision making
(Woda et al., 2016) at the end of the semester. Keeping in mind that
in the present study this was the first clinical practicum experience
for this group of students, it may be that one semester of medical-
surgical practicum, regardless of the sequencing of simulated
learning is not enough time to significantly increase CDM.

Regarding self-confidence, the S-H group had higher perceived
self-confidence with the CDM process at baseline. Students having
a block of simulated learning experiences first began the semester
more confident with making clinical decisions. This perceived self-
confidence may be related to the fact that they were caring for
simulated patients' verses patients in a health care setting. Another
possible explanation for the higher self-confidence in the S-H group
may be attributed to the student make up of that group, which
consisted of 66% undergraduate students. It may be that the un-
dergraduate students have had less exposure to health care settings
or taking care of acutely ill patients resulting in an inflated
perceived self-confidence. Other studies have not specifically re-
ported the students’ perception of their confidence with CDM, but
have attributed simulated learning experiences to promoting self-
confidence (Dearmon et al., 2013; Jeffries, 2005; Kaddoura, 2010;
Lewis and Ciak, 2011; Mould et al., 2011; Schlairet, 2011; Thomas
and Mackey, 2012).

Both groups were equally anxious at the start of the semester
(see Table 2), but the S-H group had a significant decrease in
perceived anxiety with the CDM process over the course of the
semester. This decrease in anxiety may be due to having time to get
used to caring for patients in the simulation setting. This is sup-
ported by Ganley and Linnard-Palmer (2012) where students



Table 1
Comparison of demographic variable characteristics.

Characteristic Simulation-Hospital n (%) Hospital-Simulation n (%) c2 p

Agea 21.12 (2.34) 22.3 (2.60) 2.59 0.01
Gender
Female 58 (96.7) 53 (93.0) 0.82 0.37
Male 2 (3.3) 4 (7.0)

Ethnicity
Caucasian 56 (93.3) 50 (89.3) 4.21 0.52
Other 4 (6.7) 6 (10.6)

Academic Program
BSN 45 (75.0) 23 (40.4) 14.42 <0.01
Direct Entry Masters 15 (25.0) 34 (59.6)

Experience
Nursing Assistant 10 (16.7) 8 (14.0) 0.156 0.69
Nurse Intern/Extern 3 (5.1) 1 (1.8) 0.97 0.33

Note. BSN ¼ Bachelor of Science in Nursing.
a Age is presented as M (SD) and evaluated using a t-test rather than c2.

Table 2
Comparison of average scores for differing nursing practicum sequences.

Outcome Simulation-Hospital Hospital-Simulation

Beginning End Beginning End

Clinical Decision Making 111.06 (6.83) 113.11 (7.35) 113.13 (6.08) 113.26 (5.50)
Self-Confidence with Clinical Decision Making 106.97 (19.18)a 118.75 (16.97) 99.94 (20.12) 113.33 (17.04)
Anxiety with Clinical Decision Making 74.00 (21.97) 60.50 (16.38) 77.16 (18.76) 64.64 (18.76)

Note. Data presented as mean (standard deviation).
Shading indicates a significant change within the specific study group between the Beginning and the End.

a Indicates a significant difference between the Simulation-Hospital group and the Hospital-Simulation group at a specific data collection point.
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reported that simulation was a safe environment where they were
not embarrassed by their mistakes and could function without
anxiety and fear of failing. Similarly, Partin et al. (2011) reported
that participating simulated learning experiences decreased anxi-
ety. Other studies have had mixed results, reporting that students
perceive increased stress and anxiety during simulation due to fear
of being singled out or appearing to lack knowledge (Elfink et al.,
2010; Lasater, 2007).

7.1. Study limitations

While efforts were made to minimize study limitations, some
were unavoidable. The study population included a small homog-
enous sample from a single baccalaureate nursing program. Sig-
nificant difference in age and type of student may have impacted
results. Only self-report instruments were used to identify
perceived CDM, and self-confidence and anxiety with the CDM
process and no objective measures were utilized. Data collection at
two points could have increased participant familiarity with
questions and response recall. Due to the nature of the research
topic, there was potential for socially desirable results. Several
other external factors could have influenced student CDM, self-
confidence, and anxiety with the CDM process such as site of
their practicum rotation, hospital or simulation instructor, and
patient acuity.

7.2. Implications for nursing education

Schools of nursing are experiencing difficulty securing quality
hospital practicum placements for nursing students, resulting in
creative integration of simulation into nursing curricula. Study
findings indicated that students who were having a block of
simulated learning experiences first were equally as anxious as the
student caring for hospitalized patients. The S-H group had a sig-
nificant decrease in anxiety with the CDM process over the course
of the semester when compared to the H-S group. It may be that
students with high anxiety levels would benefit from a sequenced
practicum, starting with simulation first. Students in the S-H group
were given the opportunity to familiarize themselves with a hos-
pital setting. They performed assessments, administered medica-
tions, and utilized hospital equipment. Additionally, during the
debriefing process a standardized format was utilized and students
were given specific feedback that they were expected to incorpo-
rate into their weekly reflections. These types of activities may have
contributed to the significant decrease in anxiety among the S-H
group. These findings may suggest that implementing the use of
simulated learning experiences early in a curriculum may decrease
anxiety with the CDM process among students prior to caring for
hospitalized patients.

8. Conclusion

The sequencing of learning experiences does not appear to
impact students’ perceptions of their clinical decision making
ability, self-confidence, nor anxiety with making decisions at the
conclusion of both sequences. However, students having simulated
learning experiences first did perceive decreased anxiety and
increased self-confidence which may enable them to learn better
and ultimately improve their clinical performance.

Preliminary findings suggest that simulated learning and hos-
pital based learning experiences can be offered with alternating
sequences without impacting the process, anxiety or confidence in
clinical decision making. This study provides beginning evidence to
guide schools of nursing in curriculum development and allow
flexibility in providing learning experiences based on student
needs and available resources. Further studies are needed
comparing the sequencing of simulated learning versus hospital
based learning experiences that include an objective measurement
of additional outcomes such as student performance and clinical
competency.
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