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Introduction

Nurse practitioners (NPs) have been frontline providers 
in emergency departments (EDs) across the United States for 
nearly fifty years [1], and emerging research suggests that the 
role of nurse practitioners in pediatric emergency departments 
continues to grow [2,3]. Furthermore, NPs work in a variety of 
areas within the emergency department with a majority reporting 
caring for patients with urgent conditions [4]. Therefore, NPs 
must be prepared to care for both acutely and critically ill patients,  

 
including the ability to respond to complex and deteriorating 
patient scenarios, perform critical care procedures, and participate 
in resuscitation. However, while NPs report exposure to a variety 
of patients and the need to perform a multitude of procedures, 
extant research demonstrates the need for more education and 
on-the-job training, as this format is how most nurse practitioners 
report optimal skill acquisition [4]. Current literature examining 
pediatric nurse practitioners also reveals reported desires for 
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additional postgraduate training to manage emergent situations 
involving children, including skills related to airway management, 
shock management, and rhythm disorders [3]. Finally, as children 
are accompanied in the emergency department by adults, it is 
important to be able to recognize and emergently treat the adult 
caregivers who may suffer from medical emergencies during 
the pediatric emergency department visit. While pediatric 
nurse practitioners are trained and board certified to care for 
children, they must be able to initiate rapid and prompt emergent 
intervention for these adult patients until they can be stabilized 
and transferred to adult healthcare providers.

Simulation has been identified as a safe, low risk teaching 
modality that, under the right conditions, allows learners to 
acquire and practice clinical skills with increasing complexity 
[5]. The utility of simulation-based training has been examined 
across a variety of interdisciplinary settings, including among 
attending physicians, residents, nurse practitioners [6], nurse 
practitioner students [7], and among students studying in other 
health profession curricula [8]. With regards to simulation 
specific to pediatric emergency and critical care, several 
studies have examined the use of simulation to practice the 
management of pediatric emergencies with findings that support 
improved cognitive performance [9], time to resuscitation, 
team performance, and team leader performance [10] as well 
as improved provide confidence, skill level, and communication 
skills [11] in emergency situations.

While simulation is a promising tool to enhance provider 
communication, teamwork, and skill execution, there is also a 
great need to understand how knowledge and skills developed 
or reinforced in pediatric simulations are retained over time. For 
example, Yusuf et al. [3] implemented a comprehensive curriculum 
that included procedural workshops and simulation, and found 
that advanced practice providers, including nurse practitioners, 
demonstrated an increase in knowledge at six months without 
a significant decline at twelve months. However, among adult 
emergency residents and physicians, Ansquer et al. [12] reported 
that skill performance after a simulation-based training was best 
within the six months following training and that skills decrease 
after the six-month mark to a complete loss of skills at four years.

Skill-reinforcement sessions have been suggested as a 
method to improve retention over time. As an example, Jani et 
al. [13] conducted a partially double-blind, controlled study, and 
found that pediatric residents who participated in a simulation-
based PALS refresher curriculum four months after initial PALS 
training had a statistically significant improvement in their overall 
retention scores at eight months after the initial PALS course, as 
compared to those who did not receive the simulation intervention. 
Further, Stephenson and colleagues [6] designed a comprehensive 
complex airway management simulation program for neonatal 
nurse practitioners with the intent to assess skill retention at six 
months post implementation and found similar skill retention to 
baseline results [6].

Clearly, research related to skill retention following simulation, 
especially over time remains inconclusive and research about skill-
training reinforcement remains in its infancy. Further, to these 
authors’ knowledge, research has not been conducted on clinical 
judgement following simulation among pediatric emergency 
room nurse practitioners, leaving a large gap in the literature. 
Therefore, to expand on what is currently known about the utility 
of simulation in pediatric emergency departments, this study 
sought to create a pediatric and adult resuscitation simulation 
curriculum for pediatric nurse practitioners in the pediatric 
emergency department and assess its feasibility at several time 
intervals (baseline, six months, and 12 months). To achieve this 
goal, the following specific aims were developed:

•	 Aim 1: To assess nurse practitioner clinical judgment 
at baseline, six months, and 12 months using a validated clinical 
judgment rubric.

•	 Aim 2: To assess knowledge retention and/or 
degradation at time intervals zero, six, and 12 months using a 
multiple-choice assessment.

•	 Aim 3: To perform a qualitative analysis of nurse 
practitioner perspectives at zero, six, and 12 months on 
simulation content, the utility of simulation to build experience 
and confidence, and the utility of simulation to learn psychomotor 
procedure skills, in addition to suggestions for improvement.

Methods

Setting

This study was conducted in a pediatric emergency 
department as part of a free-standing children’s hospital in a 
major metropolitan city. The hospital is designated as a level-one 
trauma center and a pediatric burn center by the American Burn 
Association (ABA) and the Committee on Trauma of the American 
Colleges of Surgeons (ACS). The emergency department has 40 
beds, including four resuscitation bays, and sees approximately 
60,000 patients per year.

Participants

Thirteen nurse practitioners were evaluated in this study. 
Fifteen nurse practitioners were approached during recruitment 
via work email and in-person recruitment approaches, and 
thirteen consented to participate. Refusal to participate by the 
other two nurse practitioners was explained by impending 
decision to terminate position in the workplace. Eligibility criteria 
required that participants were credentialed and board-certified 
advanced practice providers in the emergency department with 
experience caring for patients ranging in age from neonates to 
young adults. Ten providers were pediatric nurse practitioners 
with acute care board certification. Two providers were pediatric 
nurse practitioners with primary care certification, and one was 
board certified as a family nurse practitioner. All participants 
were certified in basic and advanced pediatric life support. All 
providers were credentialed to perform airway and resuscitation 
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procedures on pediatric patients. Experience level as a nurse 
practitioner ranged from one year to 11 years.

Study Design

This study followed a longitudinal interventional study 
design. The medical director of the emergency department, 
in conjunction with a physician colleague and an experienced 
nurse educator who was certified in providing resuscitation 
curriculum (Advanced Cardiovascular Life Support (ACLS), 
Pediatric Advanced Life Support (PALS), and Emergency 
Nursing Pediatric Course (ENPC)), developed this longitudinal 
educational curriculum which consisted of multiple simulation-
based resuscitation scenarios, as a pilot program for ongoing 
simulation-based education of emergency department providers. 
This curriculum was specifically designed to assess clinical 
judgement, knowledge levels, and to increase team-leading 
resuscitation skills of the nurse practitioners. Simulation 
scenarios were designed around resuscitation cases that have 
the highest rates of occurrence and/or morbidity and mortality 
in the emergency department. Scenarios followed a format of 
team simulation followed by facilitated debriefing and procedural 
skills practice. Each simulation day consisted of three scenarios, 
two with pediatric patients and one with an adult patient. All 
simulations were conducted using department-owned simulation 
technology. The simulation equipment used included the SimMan 
3G and SimBaby from Laerdal Medical Corp, and the defibrillator 
used was the Zoll R Series (Zoll). Feedback from these systems 
was provided on the simulated patient monitor. Procedural skills 
training included practicing airway management, intraosseous 
line placement, and defibrillator use. The curriculum was carried 
out during a 12-month period using three-month intervals. This 
study was reviewed by the Central Michigan Institutional Review 
Board (IRB) (#2021357) and deemed to be exempt.

Measures

Data were collected over a 12-month period at three-time 
intervals: baseline, six months, and 12 months starting in July 
2023 and ending in July 2024. Clinical judgment was assessed 
at baseline, six months, and 12 months using the Lasater Clinical 
Judgement Rubric (LCJR) [14]. Knowledge retention and/or 
degradation was evaluated using a multiple-choice assessment. 
Pre- and post-simulation questionnaires captured participants’ 
comfort levels as code leaders and with adult patient cases. Both 
quantitative and qualitative assessments of nurse practitioners’ 
perspectives related to the utility of simulation were also 
administered.

Lasater Clinical Judgement Rubric (LCJR)

The LCJR was used to evaluate each nurse practitioner’s clinical 
judgment skills during simulation at each time interval. Clinical 
judgement as defined by Tanner [15] is “an interpretation or 
conclusion about a patient’s needs, concerns, or health problems, 
and/or the decision to take action (or not), use or modify standard 

approaches, or improvise new ones as deemed appropriate by the 
patient’s response” (p. 204). The LCJR was developed by Lasater 
using the four phases of the Clinical Judgment Model created by 
Tanner [15]: noticing, interpreting, responding, and reflecting. 
To define the phases of clinical judgement, noticing indicates the 
ability to gather and recognize information, interpreting signifies 
prioritizing and understanding relevant information as it relates 
to a patient’s condition, responding refers to communication 
skills, intervention/flexibility, and the use of nursing skills, 
and reflecting involves self-evaluation and commitment to 
improvement [16]. The LCJR was selected for this study as it has 
been found to be a reliable and valid instrument among nursing 
students in various settings and because it provides a standard 
language to discuss clinical judgement with participants during 
debriefing [17]. In this study, the LCJR was used to evaluate nurse 
practitioners’ simulation performances based on the four phases 
of clinical judgment (noticing, interpreting, responding, and 
reflecting) and 11 items on which participants were evaluated as 
beginner, developing, accomplished, or exemplary. LCJR scores 
range from 11 to 44, with higher scores indicating better clinical 
judgment [18].

Knowledge Quiz

The knowledge quiz was a 10-item multiple choice quiz. 
Participants were asked questions pertaining to the management 
and resuscitation of infants, children, and adults. This included 
questions related to physical assessment, airway management, 
critical procedures, cardiac rhythms and medication management.

Pre- Post-simulation Questionnaires

Pre- and post-simulation questionnaires queried participants 
about their comfort as a code leader, their comfort level with adult 
patient critical cases and codes, and the usefulness of simulation. 
These questionnaires included items about postgraduate training 
satisfaction, relevance of simulation to job role, if simulation 
would enhance clinical practice, if simulation should be required, 
and if respondents would like regularly scheduled simulation 
training. The post-simulation questionnaire asked questions 
about the simulation, including whether participants found the 
simulation devices to be realistic, if simulation was a safe learning 
environment and good use of time, and if simulation taught or 
reinforced airway-management skills and critical-procedure 
skills. Other questions also gauged participants’ feelings about 
debriefing and interest in future simulation exercises.

Qualitative Questionnaire

The qualitative questionnaire asked additional open-ended 
questions about the number of simulation training workshops 
participants had previously attended, whether participants viewed 
the simulation as a good use of time, how participants envisioned 
future simulations, and what they felt worked or did not work with 
the simulation. Participants were also asked to provide feedback 
about content they would like added to the simulations. 
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Data Analysis

All quantitative analyses were performed using SPSS 29.0 
(IBM, NY) statistical software program. Cohen’s Kappa (K) was 
used to examine inter-rater reliability by two physician raters who 
utilized the Lasater Clinical Judgement Rubric to evaluate clinical 
judgement and determine participants’ proficiencies in noticing, 
interpreting, responding, and reflecting to key elements in the 
scenario. Nonparametric Related Samples Kendall’s Coefficient of 
Concordance was utilized to examine results of the ten-item skills 
quiz at baseline, six months, and 12 months. Descriptive statistics 
were used to report results from the pre- and post-simulation 
surveys. Finally, qualitative analysis was carried out using basic 
thematic analysis.

Results

Clinical Judgement

Interrater Reliability

Two raters utilized the LCJR to determine the participants’ 
proficiencies in four areas at three intervals. Cohen’s Kappa (K) 
was used to examine inter-rater reliability. The classification of 
Cohen’s Kappa is presented in Table 1. There were 13 participants 
at baseline; all participants performed the six- and 12-month 
simulation exercises with zero attrition. At baseline, five of the 
11 ratings (45.5%) between the raters were significant at either 
the 0.01 or 0.05 levels (see Appendix for detailed tables of all 

three time periods). The highest K was 0.824 for “commitment to 
improvement.” All 13 participants were present for the six-month 
simulation exercises. Six of the 11 ratings were significant (54.5%) 
at the 0.01 or 0.05 levels. The highest K was 0.649 for “being 
skillful,” and the K for “commitment to improvement” dropped 
to -0.061. For the 12-month exercises, one of the K results (0.328 
for “making sense of data”) was significant (9.0%), p = .035. The 
largest agreed-upon gain in skills over time was for “prioritizing 
data,” with the raters agreeing on five of the participants displaying 
exemplary skills; this area was followed by “commitment to 
improvement”. There appeared to be a slight degradation of skills 
for “focused observation,” as the raters agreed on a beginning level 
for one participant at 12 months when there was no agreement 
on a beginning level at baseline or six months. Agreement on 
the demonstration of developing or accomplished skills also 
decreased at 12 months for “focused observation” (Table 2).

Table 1: Classification of Cohen’s Kappa.

Value of  Strength of Agreement

Less than 0.20 Poor

0.21 – 0.40 Fair

0.41 – 0.60 Moderate

0.61 – 0.80 Good

0.81 – 1.00 Very Good

Table 2: Number of Rater Agreement of Skills at Baseline, Six-, and 12-Months.

 
Beginning Developing Accomplished Exemplary

B 6 12 B 6 12 B 6 12 B 6 12

Focused Observation 0 0 1 4 2 1 3 4 1 0 1 1

Recognizing Deviations 0 0 0 6 4 3 3 4 2 0 1 1

Information Seeking 0 0 0 2 6 2 2 3 0 0 1 1

Prioritizing Data 0 0 0 2 2 1 5 6 0 0 1 5

Making Sense of Data 0 0 0 6 3 3 2 5 4 0 2 3

Calm Confident Manner 0 0 0 6 2 2 3 3 1 0 0 2

Clear Communication 0 0 0 4 2 3 3 6 4 0 0 0

Well Planned Intervention 2 0 0 3 2 3 1 5 2 0 1 2

Being Skillful 0 0 0 2 0 1 3 8 2 1 3 2

Evaluation/Self-Analysis 0 0 0 1 1 1 6 10 7 0 0 0

Commitment to Improvement 0 0 0 3 0 0 8 9 4 0 1 4

Participant Clinical Judgement

Few ratings of exemplary were provided at baseline with 
the following exceptions: “information seeking” (8.3% for one 
rater), “making sense of data” (8.3% for one rater), “well planned 
intervention” (25.0% for one rater), and “being skillful” (16.7% for 
one rater and 8.3% for the other). Exemplary and accomplished 

percentages were then averaged between the two raters. Skills 
with the three highest average percentages of exemplary and 
accomplished at baseline were “evaluation/self-analysis” 
(35.4%), “commitment to improvement” (33.3%), and “being 
skillful” (31.3%). The lowest three were “focused observation”, 
“recognizing deviations”, and “calm confident manner” (all 14.6%). 
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Exemplary and accomplished ratings increased in all cases 
at six months except for “information seeking” where a slight 
decrease was observed (rater 1 rating decreased for accomplished 
from 33.3% to 30.8%, and rater 2 rating for exemplary decreased 
from 8.3 to 7.7 and for accomplished decreased from 58.3% at 
baseline to 38.5%).  12-month ratings varied; increases in average 
percentages were observed from six months with “focused 
observation” (32.7% to 34.6%), “recognizing deviations” (28.8% to 
30.8%), and “information seeking” with the largest improvement 
(23.1% to 32.7%). Decreases from six months were observed with 
“prioritizing data” (38.5% to 36.5%), “calm confident manner” 
(32.7% to 30.8%), “clear communication” (36.5% to 32.7%), “well 
planned intervention” (40.4% to 34.6%), “being skillful” (50.0% 

to 42.3%), “evaluation/self-analysis” (42.3% to 40.4%), and 
“commitment to improvement” (44.2% to 40.4%). “Making sense 
of data” did not change between 6 and 12 months (32.7%). 

Knowledge Quiz 

The participants took a ten-item resuscitation focused 
knowledge quiz at baseline, six months, and 12 months. Mean 
scores increased slightly at six months (4.7 to 4.8) and decreased 
slightly at 12 months (4.8 to 4.2) (Table 3). Given the small sample 
size and lack of normality, the nonparametric Related Samples 
Kendall’s Coefficient of Concordance was conducted; the results 
were not significant (Kendall’s W = 0.016, p = 0.811).

Table 3: Descriptive Statistics for 10 Item Skills Quiz.

Time Period M SD Min Max

Baseline 4.7 1.437 2 7

Six Months 4.8 1.772 3 8

12 Months 4.2 1.235 3 6

Pre-simulation Questionnaire 1

Participants reflected on the confidence they had in their 
abilities before taking part in the simulation. Respondents 
evaluated their comfort as a code leader and their comfort levels 
with adult patient critical cases and codes using a rating scale of 
extremely comfortable, moderately comfortable, neutral, mildly 
comfortable, and not comfortable at all. For comfort level as a code 
leader, approximately two-thirds of the participants did not feel 
comfortable at all. This comfort level decreased to under half at 12 

months. Comfort level with adult patient critical cases and codes 
decreased somewhat at 12 months. No participant indicated 
feeling extremely comfortable at any point for either question 
(Table 4). The usefulness of simulations and the postgraduate 
training satisfaction levels were rated as not at all, mildly, neutral, 
moderately, and extremely. Participants endorsed simulations 
as being more useful at six months (where 100% rated them as 
moderately or extremely useful) than at either baseline or 12 
months. Satisfaction with the postgraduate training decreased 
after six months (Table 5).

Table 4: Comfort Level as a Code Leader/with Adult Patients Frequencies.

Item Baseline Six Mos 12 Mos

Comfort Level as a Code Leader      

Not comfortable at all 69.2 61.5 46.2

Mildly comfortable 15.4 15.4 23.1

Neutral 15.4 23.1 23.1

Moderately comfortable 0 0 7

Extremely comfortable 0 0 0

Comfort Level with Adult Patient Critical Cases and Codes      

Not comfortable at all 53.8 53.8 61.5

Mildly comfortable 23.1 23.1 23.1

Neutral 0 7.7 0

Moderately comfortable 23.1 15.4 15.4

Extremely comfortable 0 0 0
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Table 5: Usefulness of Sims and Postgraduate Training Satisfaction.

Item Baseline Six Mos 12 Mos

Usefulness of Sims      

Not at all 0 0 0

Mildly 7.7 0 23.1

Neutral 7.7 0 7.7

Moderately 15.4 30.8 46.2

Extremely 69.2 69.2 23.1

Postgrad Training Satisfaction Level      

Not all 0 0 15.4

Mildly 7.7 7.7 0

Neutral 15.4 23.1 15.4

Moderately 61.5 53.8 69.2

Extremely 15.4 15.4 0

Pre-simulation Questionnaire 2

Participants responded to an additional questionnaire 
regarding their attitudes toward simulations before participating. 

The rating options for the second set of pre-simulation questions 
were strongly disagree, disagree, neutral, agree, and strongly 
agree. Agreement scores degraded slightly toward twelve months 
overall (Table 6).

Table 6: Pre-simulation Frequencies.

Item Baseline Six Mos 12 Mos

Sim relevant to job role      

Strongly disagree 0 7.7 7.7

Disagree 0 0 0

Neutral 15.4 7.7 23.1

Agree 23.1 38.5 30.8

Strongly agree 61.5 46.2 38.5

Sim will enhance clinical practice      

Strongly disagree 0 7.7 7.7

Disagree 0 0 0

Neutral 7.7 0 15.4

Agree 23.1 38.5 38.5

Strongly agree 69.2 53.8 38.5

Sim training should be required      

Strongly disagree 0 7.7 7.7

Disagree 0 0 0

Neutral 7.7 15.4 15.4

Agree 38.5 30.8 30.8

Strongly agree 53.8 46.2 46.2

Interested in participating in this sim      

Strongly disagree 0 7.7 7.7

Disagree 0 0 0

Neutral 0 0 15.4

Agree 38.5 30.8 30.8
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Strongly agree 61.5 61.5 46.2

Sim is an appropriate teaching method for current training level      

Strongly disagree 0 0 7.7

Disagree 0 7.7 0

Neutral 0 0 15.4

Agree 46.2 46.2 23.1

Strongly agree 53.8 46.2 53.8

Would like regularly scheduled sim training      

Strongly disagree 0 0 7.7

Disagree 0 7.7 0

Neutral 0 0 15.4

Agree 38.5 46.2 30.8

Strongly agree 61.5 46.2 46.2

Participants responded to a questionnaire regarding 
simulations after completing them. The ratings for the post-
simulation questions were strongly disagree, disagree, neutral, 

agree, and strongly agree. Agreement scores were found to 
degrade slightly toward twelve months overall (Table 7).

Table 7: Post-simulation Frequencies.

Item Baseline Six Mos 12 Mos

Sim/devices were realistic      

Strongly disagree 7.7 0 0

Disagree 0 7.7 0

Neutral 0 15.4 15.4

Agree 53.8 38.5 30.8

Strongly agree 38.5 38.5 53.8

Sim was a safe learning environment      

Strongly disagree 0 0 0

Disagree 0 0 7.7

Neutral 0 0 0

Agree 7.7 15.4 15.4

Strongly agree 92.3 84.6 76.9

Sim was a good use of time      

Strongly disagree 0 0 0

Disagree 0 0 0

Neutral 0 0 7.7

Agree 15.4 7.7 23.1

Strongly agree 84.6 92.3 69.2

Sim effectively taught/reinforced airway skills      

Strongly disagree 0 0 0

Disagree 0 0 0

Neutral 0 0 15.4

Agree 15.4 46.2 23.1

Strongly agree 84.6 53.8 61.5
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Sim increased/contributed to crit procedural skills      

Strongly disagree 0 0 0

Disagree 0 0 7.7

Neutral 0 0 15.4

Agree 30.8 23.1 23.1

Strongly agree 69.2 76.9 53.8

Today’s learning provides increased comfort in role performance      

Strongly disagree 0 0 0

Disagree 0 0 7.7

Neutral 7.7 0 15.4

Agree 46.2 30.8 30.8

Strongly agree 46.2 69.2 46.2

Sim debriefing helpful for understanding content      

Strongly disagree 0 0 0

Disagree 0 0 0

Neutral 0 0 0

Agree 15.4 23.1 23.1

Strongly agree 84.6 76.9 76.9

Interested in participating in future sims      

Strongly disagree 0 0 0

Disagree 0 0 7.7

Neutral 0 0 0

Agree 23.1 7.7 30.8

Strongly agree 76.9 92.3 61.5

Feasible for me to attend regularly scheduled sims      

Strongly disagree 0 0 0

Disagree 0 0 0

Neutral 0 0 7.7

Agree 30.8 23.1 30.8

Strongly agree 69.2 76.9 61.5

Qualitative Questionnaire 

During the baseline data collection, five nurse practitioners 
reported having attended more than 10 postgraduate training 
workshops utilizing simulation since starting their career. At 
all data collection timepoints, most participants felt that the 
simulation was a good use of their time, citing that “the content 
was great review” (Participant 1) and the simulation environment 
provided “…a safe space to practice” (Participant 4) as well as 
learn new procedural skills (Participant 9).

When respondents were asked what they would have liked 
to have seen done differently, answers varied from wanting 
more didactic content on some of the simulation case scenarios 
to wanting more hands-on practice with specific skills, such as 
intubation. Most participants reported the desire to attend three 

to four simulation workshops throughout the year to review 
and maintain skills. When asked to identify what barriers nurse 
practitioners face in incorporating simulation training into 
real-life practice, nine NPs reported being assigned too many 
non-trauma shifts where these skill sets are not utilized, as well 
as being skipped over by ED attendings during opportunities 
to perform these skills in favor of having residents or fellows 
perform them instead. Respondents expressed the desire to 
learn at the bedside from experienced ED attendings in real 
patient situations, in addition to receiving a debriefing from ED 
leadership after every code. All participants reported feeling as 
though simulation workshops would have been beneficial during 
employee orientation and reported a preference for simulation 
training over self-paced instructional modules.
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Discussion

This research study examined the effects of a 12-month 
educational program that focused on simulation-based training for 
nurse practitioners working in a pediatric emergency department, 
with a specific emphasis on pediatric and adult resuscitation 
skills. Nurse practitioners are an integral part of the care in the 
ER, with an expanding and evolving role. However, only recently 
has literature begun to explore the preparation and continued 
education of pediatric nurse practitioners in emergency settings. 
This study contributes to emergency clinical practice by exploring 
how PNPs respond to a longitidunal resuscitation simulation 
curriculum. This includes findings that directly discuss the utility 
of simulation, the retention of skills overtime, and the need for 
reinforcement of learning in order maintain skill proficiency.

Several notable findings were identified. First, there were 
few ratings of exemplary performance at baseline which suggests 
that pediatric nurse practitioners benefit from additional support 
and training beyond what is provided in graduate school. This 
information coupled with current literature that suggests that NPs 
request and desire this training [3], makes a strong argument for 
simulation-based training in the post-graduate period. Next, given 
that exemplary and accomplished ratings increased in all cases at 
six months except for “information seeking” where a slight decrease 
was observed, results suggest that simulation has the potential 
to augment several key components of nurse practitioners’ 
clinical judgement in the immediate six months after training. 
However, since 12-month ratings demonstrate improvement in 
only three areas (“focused observation”, “recognizing deviations” 
and “information seeking”) and degradation in a majority of 
others (“prioritizing data”, “calm confident manner”, “clear 
communication” “well planned intervention”, “being skillful”, 
“evaluation/self-analysis” and “commitment to improvement”), 
additional training and reinforcement is needed in order to 
improve participants’ knowledge and confidence beyond the 
immediate period following simulation. Looking at individual 
skills, findings demonstrate that skills were not uniform across 
all individuals or abilities. Significantly, the practice of “focused 
observation” revealed a decrease in some participants over time. 
Therefore, future research should address the importance of 
comprehending the aspects that impact individuals’ learning paths 
and tailoring post-graduate education to address these individual 
needs, as well as creating techniques to improve participants’ 
retention of skills over time.

The designed simulation-based curriculum in this study 
emphasized numerous abilities, with airway skills being an 
important example. There was a decline observed in the rater 
results regarding the training of airway skills in this cohort. These 
results are not consistent with previous studies, which has found 
that teaching airway management and collaborative skills using 
simulation-based medical curricula is an effective technique 
to impart such abilities [19]. The significance of the results in 

this study are unclear – especially given the previous research 
that supports the use of simulation-based training in airway 
management. It is possible that participants in this study desired 
and needed additional teaching that went beyond the scope of 
what was offered in the simulation. Additionally, given that several 
participants in this study commented on the need and desire for 
exposure to patients with complex and critical medical conditions 
during their actual work shifts, it is also possible that a lack of 
exposure to patients who require airway management outside of 
the simulation environment left participants without adequate 
opportunity to apply the skills learned during simulation, which 
in turn impacted retention of these skills.

Regarding the improvements in procedural skills, the 
assessments of NPs in the designed study were variable. Procedural 
skills are essential in the field of pediatric emergency medicine, 
but the restricted occurrence of specific types of cases curtails the 
experience of healthcare providers. Therefore, while simulation-
based medical education enables the practicing of infrequent 
medical techniques and enhances provider confidence [20], 
these types of educational programs may benefit from offering 
dedicated shifts that allow for exposure to various procedures. 
Individual mentoring may also be of benefit.

Additionally, two-thirds of participants initially reported 
feeling extremely uncomfortable about leading codes, indicating 
a clear need for assistance and instruction at baseline. Over 
time, there was a small increase in comfort ratings as a code 
leader for pediatric patients and a small decrease during codes 
involving adult patients at 12 months. As evidence of the ongoing 
difficulty in building readiness and confidence, just half of the 
participants felt moderately comfortable regarding codes at 12 
months, demonstrating the need for additional training in this 
area. We recommend more simulation opportunities as well as 
versatility in training modality. Further, given that nine out of the 
thirteen NPs reported being assigned too many non-trauma shifts 
where critical skill sets are not utilized and the desire to learn 
at the bedside from experienced ED attendings in real patient 
situations, offering nurse practitioners the opportunity to be 
involved in codes and code management with mentorship is likely 
to be of most value in improving abilities. This is especially true 
given previous research that demonstrates that limited clinical 
experience hinders pediatric emergency medicine providers from 
acquiring essential procedural and collaboration skills [12] which 
in turn could influence the quality of care provided.

Clinical judgment was evaluated by two separate ED 
attendings, and measures of interrater reliability showed that the 
agreement between evaluators fluctuated widely at different time 
periods, suggesting some difficulties in maintaining consistent 
assessment using the tool. For example, while there was 
greater interrater reliability on the notion of “being skillful”, the 
category “commitment to improvement,” did not have consistent 
consensus, as there was a decrease over time. These results 
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indicate possible variations in the understanding and assessment 
of these characteristics among raters. Given that the LCJR was 
developed for use with nursing students, further research that 
examines the use of the LCJR with this population of pediatric 
nurse practitioners or with emergency medicine physicians as 
raters, would be warranted.

Finally, analysis of the qualitative questionnaire indicated 
that participants perceived the simulation as both a valuable 
allocation of their time and a secure environment for acquiring 
new procedural skills and honing previously acquired skills. Most 
participants expressed a preference for attending three to four 
simulation workshops annually to review content and maintain 
their abilities.

Limitations

The limited sample size of this study hinders the generalizability 
of its findings. Secondly, there was a dearth of quantitative data 
pertaining to the execution of crucial procedures. The absence 
of statistical significance in the knowledge quiz results may be 
attributed to the limited sample size and deviation from normal 
distribution. The study’s dependence on self-reported levels of 

comfort was susceptible to social desirability bias and could fail to 
precisely reflect the individuals’ actual comfort levels.

Conclusion

This research examined the effects of a longitudinal simulation-
based curriculum on the pediatric and adult resuscitation skills 
for pediatric emergency medicine nurse practitioners over the 
course of 12 months. While individuals demonstrated significant 
growth during simulation scenarios, objective test scores 
indicated a minor decrease in confidence and clinical judgment 
at twelve months. These results shed light on participants’ long-
term retention of critical skills and knowledge learned during 
simulation trainings. Simulation evaluations demonstrated the 
observation of participant skill development in many areas. 
However, the inconsistency of ratings between different evaluators 
over time highlights the need for improved evaluation techniques 
and evaluator training. Future studies are needed to further study 
findings and continue the longitudinal assessment of resuscitation 
skill retention and knowledge in this population of healthcare 

providers (Appendix 1-3).

Appendix Table 1: Baseline Cohen’s Kappa and Percent of Overall Agreement (n=12).

  Level N of Rater Agreement N of Rater Disagreement Percent of Overall 
Agreement

Kap-
pa p-value

Focused Observation

Beginning 0 2

58.3 0.302 0.153
Developing 4 3

Accomplished 3 0

Exemplary 0 0

Recognizing Deviations

Beginning 0 0

75 0.538 0.009**
Developing 6 3

Accomplished 3 0

Exemplary 0 0

Information Seeking

Beginning 0 2

33.3 0 1
Developing 2 4

Accomplished 2 2

Exemplary 0 0

Prioritizing Data

Beginning 0 2

58.3 0.286 0.18
Developing 2 3

Accomplished 5 0

Exemplary 0 0

Making Sense of Data

Beginning 0 1

66.7 0.4 0.035*
Developing 6 2

Accomplished 2 0

Exemplary 0 1

Calm Confident Manner

Beginning 0 2

75 0.538 0.009**
Developing 6 0

Accomplished 3 1

Exemplary 0 0
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Clear Communication

Beginning 0 1

58.3 0.31 0.105
Developing 4 4

Accomplished 3 0

Exemplary 0 0

Well-Planned Inter-
vention

Beginning 2 1

50 0.368 0.005**
Developing 3 2

Accomplished 1 0

Exemplary 0 3

Being Skillful

Beginning 0 0

50 0.287 0.047
Developing 2 5

Accomplished 3 0

Exemplary 1 1

Evaluation/Self-Anal-
ysis

Beginning 0 0

58.3 0 1
Developing 1 2

Accomplished 6 3

Exemplary 0 0

Commitment to Im-
provement

Beginning 0 1

91.7 0.824 <0.001**
Developing 3 0

Accomplished 8 0

Exemplary 0 0

Appendix Table 2: Six Month Cohen’s Kappa and Percent of Overall Agreement (n=13).

  Level N of Rater Agreement N of Rater Disagreement Percent of Overall 
Agreement Kappa p-value

Focused Observation

Beginning 0 0

53.8 0.304 0.062
Developing 2 0

Accom-
plished 4 4

Exemplary 1 2

Recognizing Deviations

Beginning 0 0

69.2 0.5 0.013*
Developing 4 0

Accom-
plished 4 3

Exemplary 1 1

Information Seeking

Beginning 0 0

76.9 0.602 0.005**
Developing 6 1

Accom-
plished 3 1

Exemplary 1 1

Prioritizing Data

Beginning 0 0

69.2 0.475 0.014
Developing 2 0

Accom-
plished 6 2

Exemplary 1 2

Making Sense of Data

Beginning 0 0

76.9 0.636 <0.001**
Developing 3 0

Accom-
plished 5 3

Exemplary 2 0
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Calm Confident Manner

Beginning 0 0

38.5 0 1
Developing 2 1

Accom-
plished 3 6

Exemplary 0 1

Clear Communication

Beginning 0 0

61.5 0.235 0.269
Developing 2 2

Accom-
plished 6 1

Exemplary 0 2

Well-Planned Inter-
vention

Beginning 0 0

61.5 0.375 0.024*
Developing 2 0

Accom-
plished 5 1

Exemplary 1 4

Being Skillful

Beginning 0 0

84.6 0.649 0.012*
Developing 0 0

Accom-
plished 8 0

Exemplary 3 2

Evaluation/Self-Anal-
ysis

Beginning 0 0

84.6 0.435 0.057
Developing 1 0

Accom-
plished 10 2

Exemplary 0 0

Commitment to Im-
provement

Beginning 0 0

76.9 -0.061 0.569
Developing 0 3

Accom-
plished 9 0

Exemplary 1 0

Appendix Table 3: 12 Month Cohen’s Kappa and Percent of Overall Agreement (n=13).

  Level N of Rater Agreement N of Rater Disagreement Percent of Overall 
Agreement Kappa p-value

Focused Observation

Beginning 1 0

30.8 0.093 0.429
Developing 1 0

Accom-
plished 1 3

Exemplary 1 6

Recognizing Deviations

Beginning 0 1

46.2 0.254 0.114
Developing 3 0

Accom-
plished 2 1

Exemplary 1 5

Information Seeking

Beginning 0 0

23.1 -0.04 0.787
Developing 2 0

Accom-
plished 0 4

Exemplary 1 6

http://dx.doi.org/10.19080/AJPN.2025.15.555962


How to cite this article: Meghna S, Elizabeth F, Elizabeth M, Elizabeth H, Kelly L. Outcomes of a Longitudinal Simulation-Based Critical Skills Training 
Curriculum for Pediatric Emergency Medicine Advanced Practice Providers. Acad J Ped Neonatol 2025; 15(2):  555962. 
DOI:  10.19080/AJPN.2025.15.555962

0013

Academic Journal of Pediatrics & Neonatology

Prioritizing Data

Beginning 0 1

46.2 0.173 0.293
Developing 1 0

Accom-
plished 0 2

Exemplary 5 4

Making Sense of Data

Beginning 0 0

76.9 0.328 0.035*
Developing 3 0

Accom-
plished 4 1

Exemplary 3 2

Calm Confident Manner

Beginning 0 1

38.5 0.154 0.338
Developing 2 1

Accom-
plished 1 2

Exemplary 2 4

Clear Communication

Beginning 0 0

53.8 0.304 0.069
Developing 3 0

Accom-
plished 4 5

Exemplary 0 1

Well Planned Interven-
tion

Beginning 0 0

38.5 0.133 0.404
Developing 3 0

Accom-
plished 0 2

Exemplary 2 6

Being Skillful

Beginning 0 0

30.8 0.119 0.424
Developing 1 0

Accom-
plished 2 2

Exemplary 2 6

Evaluation/Self-Anal-
ysis

Beginning 0 0

61.5 0.226 0.16
Developing 1 0

Accom-
plished 7 2

Exemplary 0 3

Commitment to Im-
provement

Beginning 0 1

61.5 -0.045 0.7
Developing 0 0

Accom-
plished 4 2

Exemplary 4 2
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