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Abstract

This study presents an educational innovation program aimed at enhancing pediatric
and neonatal CPR competency among nursing degree students. The program utilizes
clinical simulation, debriefing techniques, and an annual action research methodology
to improve knowledge acquisition and student satisfaction. The specific aims include
assessing the educational impact on CPR technique learning and identifying elements
for improvement. Results indicate improvements in knowledge assessment items, but also
highlight the need for ongoing quality enhancement, particularly in prior evaluations
and access to materials. The study emphasizes the importance of continuous
improvement and the utilization of debriefing techniques to enhance student satisfaction.
Overall, the educational innovation has positively impacted student satisfaction, but
further refinements are necessary to achieve optimal learning outcomes. This work
contributes to the ongoing development of effective CPR training methodologies in
nursing education.

Keywords: Cardiopulmonary Resuscitation; Education, Nursing; Patient Simulation;
Pediatrics; Neonatology; Educational Innovation.

1. Introduction

Cardiorespiratory arrest (CPA) is defined as a sudden, unexpected and potentially reversible
cessation of the heartbeat and breathing. This situation occurs both in the healthcare
environment, with an annual incidence between 1.5 and 2.8 per 1000 hospital admissions, and
in the out-of-hospital environment, with an annual incidence of between 0.67-1.70 per 1000
inhabitants (Perkins, Grasner, Semeraro, Olasveengen, Soar, Lott et al, 2021).
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Enhancing pediatric and neonatal cpr competency through clinical simulation

Anyone who is facing CPR must begin cardiopulmonary resuscitation (CPR) as soon as
possible. In the hospital environment, CPR will be initiated by health professionals and in the
out-of-hospital environment by the person closest to the affected person. In both cases, nursing
professionals must be competent to assess the emergency situation and apply the appropriate
level of life support based on their resources and scientific evidence (Perkins, 2021).

To achieve this learning, which includes specific knowledge, skills and attitudes for emergency
interventions, the educational methodology of clinical simulation can be used. This
methodology is based on the artificial representation of real situations that promote learning in
realistic clinical scenarios of varying complexity, in a safe environment and that allow formative
evaluation of the participants. Clinical simulation is used in healthcare environments to train,
train or evaluate people or teams in special clinical situations such as a PCR. Among the
different modalities of clinical simulation we can find task trainers, virtual reality, standardized
patients, virtual patients and high-fidelity simulators (L6pez, Ramos, Pato and Lépez, 2013;
Casal, 2016).

Nursing degree students must achieve competency development that includes, as a specific
competency, recognizing life-threatening situations and knowing how to execute basic and
advanced life support maneuvers (Hinzmann et al, 2023; Ministry of Universities, 2023).
Cardiac arrest is a time-dependent, high-acuity event, which requires the coordination of various
healthcare professionals at once to optimise the success of cardiopulmonary resuscitation
(CPR). Adjusting to the recommended times, as well as determining the optimal time to monitor
the rhythm, epinephrine and defibrillation are important aspects that could improve the team’s
performance (Crabb et al, 2020) To achieve this competence, from the subject “Nursing in Child
and Adolescent Health” (ESIA) of the Faculty of Nursing and Podiatry of the University of
Valencia, a teaching innovation program was started in 2017 (SEPIE UV, 2017) linked to this
specific competence. Similar experiences in our educational environment have shown good
results in the acquisition of related competencies (Arrogante et al, 2021).

The ESIA teaching program includes a 2-hour theoretical session and a 2-hour practical
laboratory dedicated to pediatric CPR. The practical laboratories allow you to put into practice
and consolidate the knowledge acquired in the theoretical session (Garcia-Molina et al, 2018
and 2019; Hinzmann et al, 2023 ) as well as implement or acquire skills and attitudes that are
transversal to the nursing profession. The laboratory exercise consisted of three clinical
simulations in which the students had to respond to instrumented CPR in a three-year-old
person, to CPR to a 1-year-old infant, and to advance CPR to a newborn. To achieve maximum
use of the laboratory, they were tutored by a member of the ESIA faculty and two collaborating
students from 3rd and 4th year of the Nursing degree.

To consolidate learning, the debriefing technique was used, an activity carried out after a clinical
session, led by an expert, and in which information is transmitted to the participants about their
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performance during the simulation. This technique allows you to emphasize activities carried
out successfully, highlight positive attitudes and review errors made during practice. It also
allows participants to share concerns and feelings related to the simulation, which allows
deepening attitudinal learning. This methodology is based on the educational principles of
experiential learning and reflective practice. (Kolb, 1984; Schén, 1992; Tortajada-Lohaces,
2018; Hinzmann et al, 2023).

The entire teaching innovation program has been based on an annual action research
methodology aimed at improving the acquisition of knowledge and student satisfaction. Once
the data was collected through knowledge and student satisfaction questionnaires, in the 2017-
18 academic year a possibility of improvement was observed in the project's teaching materials,
on which the satisfaction of the participants was intervened and improved. In the 2018-19
academic year, the physical simulation facilities were identified as a proposal for improvement;
the pandemic situation prevented this action from being evaluated since the in-person clinical
simulation had to be suspended. During the 2019-20 and 2020-21 academic years, the clinical
simulation could not be reproduced under optimal working conditions and a physical change
also occurred when the Faculty of Nursing and Podiatry moved to a new building.

The improvement proposals proposed for the 21/22 course collected from the teachers and
students of the previous courses included a new layout of the simulation room that would allow
a closer relationship between teachers and students, resuming the two-hour duration of clinical
simulation, development of a Debriefing guide to normalize and standardize this training
activity, including a system for checking the use of virtual resources prior to the laboratory and
completing the questionnaires at the end of the training session in digital mode.

The objective of this educational innovation is to assess the educational impact on the learning
of pediatric and neonatal CPR techniques in students in the 2nd year of the Nursing Degree.
Assess student satisfaction with the teaching methodology used in the educational innovation
project. Identify elements for improvement in the educational innovation project.

2. Educational innovation

From 2017 to the 2021/22 academic year, the process of continuous improvement of the
proposed educational innovation has configured a work methodology that includes 2 areas of
action: educational innovation that affects the teaching team and educational innovation
implemented with the students.

2.1. Teaching educational innovation.

The teaching team is made up of teachers from the ESIA subject and collaborating students from
the 3rd and 4th nursing courses who will participate as facilitators and promoters of the clinical
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simulation. To achieve quality standards in the use of simulators, computer systems and training
dynamics, the entire team attends a work session in which members of the Association of Health
Sciences Students in Emergencies and Emergencies (AEMES) and the Project directors carry
out a review of materials management, an update of the current algorithms in PCR performance
and the teaching methodology to be implemented.

2.2. Educational innovation with students

Clinical simulation is the fourth stage of educational innovation aimed at students. The first
phase includes a two-hour theoretical session in the classroom. The second phase is composed
of a telematic self-training process that includes: a) bibliography and consensus documents on
pediatric and neonatal CPR that are shared in the virtual classroom, b) a document is shared
with the presentation of the theoretical session and, ¢) two Serious Games focused on the
management of the crash cart and the implementation of pediatric Basic Life Support. The third
phase of the project includes the transversal nature of a pediatric medication management
laboratory, which affects the preparation and administration of medication in urgent or
emergency situations. And the fourth phase includes clinical simulation with three clinical cases:
instrumented CPR in a three-year-old person, CPR in a 1-year-old infant, and advanced CPR in
a newborn and subsequent debriefing.

During the 2021/22 academic year, the improvements proposed in the previous year were
incorporated:

1. The period dedicated to the simulation was increased to 2 hours, distributed in 10 minutes for
completing the prior knowledge questionnaire, 10 minutes for the presentation of the activity,
60 minutes dedicated to the clinical simulation, 30 minutes for debriefing and 10 minutes for
completing the knowledge questionnaire.

2. A change was implemented in the distribution of the simulation room, adapting it to the new
facilities and allowing closer contact between teachers and students. In addition, a redistribution
of the material was carried out within the stop cars to facilitate location by the participants
(figure 1, figure 2).

3. The new guide for carrying out the debriefing (figure 3), based on the DASH methodology
(Center Medical Simulation, s.f.; Neil, Cert & Wotton, 2013; Waxman, 2010) was shared among
the teaching team.
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Figure 1: Distribution of the simulation room 2019. Figure 2: Distribution of the simulation room 2021
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Figure 3: New guide for debriefing.

To analyze the impact of the interventions carried out, the knowledge and satisfaction
questionnaire specific to the innovation project since 2017 was used. The knowledge assessment
questionnaire is made up of 11 multiple response items that are completed at the beginning and
at the end of the simulation with an order of questions and random answers. Satisfaction is
measured using a scale made up of 20 items that are evaluated using a Likert-type response from
0 to 10.

The study variables were the level of knowledge of the students, identified as score per item and
final score of the knowledge questionnaire, the level of satisfaction valued as average score per

534



Enhancing pediatric and neonatal cpr competency through clinical simulation

item and average final score of the scale. A score of 9 out of a maximum of 10 in the
questionnaire was identified as a quality standard in student satisfaction, identifying as
possibilities for improvement those items that did not reach the standard. A descriptive study of
the variables was carried out, a comparative study of the variables of the 21/22 course with those
of the 20/21 course was carried out using the SPSS 23.0 program.

3. Results

A total of 221 students participated in the 2021/22 academic year, compared to 263 participants
in the previous academic year. In the level of knowledge prior to educational innovation, the
correctness in questions 1 and 10 stands out, in both cases greater than 76%, and the low level
of correctness in presumed questions 7 and 8, in both cases less than 20%. In relation to the
learning reflected in the level of knowledge after the intervention, there are increases in accuracy
of 53.26% in item 8 and 24.82% in item 9 and decreases in accuracy of 49.65% in item 1 and
11.99% in item 4. The final score of the knowledge test, measured as a percentage of correct
answers, gives us an average correct score of 44.9%, improving the score of the previous
questionnaire by 8.91%. to innovation (table 1). Regarding the reliability of the measurement
scales, Cronbach's alpha for the satisfaction questionnaire was 0.944 and the knowledge
questionnaire was 0.757.

Educational innovation has produced improvements in 5 of the 10 knowledge items in relation
to the previous year, with a greater increase (8.91%) in the impact of innovation measured as an
overall score of the questionnaire compared to the previous year (4.26 %). It is important to
highlight the overall difference in prior knowledge that the participants present: 55.61% in the
2020/21 academic year and 35.99% in the 2021/22 academic year in order to interpret the
impact, use and improvement of the practical workshops of the innovation.

Satisfaction with the innovation project reaches an average of 9.1 points out of 10, highlighting
that 15 of the 20 items exceed the quality standard of 9 points. Five items would be identified
as possible proposals for improvement, highlighting: the teaching media and resources used in
the innovation (8.84 points), the delivery of material and documentation with sufficient time
(8.73 points) and the logistical organization of the laboratory (8.76 points) (Table 2).

The new layout of the simulation room or the logistics of the laboratory, although it does not
reach the quality standards proposed, has shown a clear improvement, increasing satisfaction
from 6.82 to 8.76. Furthermore, the impact of innovation has been reflected in the typology of
the laboratory as appropriate for acquiring knowledge, going from 8.86 to 9.14.
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Table 1: Absolute number, percentage and calculation of the difference of participants who get the
guestion right

Enhancing pediatric and neonatal cpr competency through clinical simulation

2020/2021 2021/2022
Pre (n=263) Post (n=221) Diferen Pre (n=221) Post (n=220) Diferen
ce ce
n % n % n % n %
Q1. 186 70.72% 98 44.34%  -26.38% 170 76.92% 60 27.27%  -49.65%
Duration of
Insufflation
Q2. FBAO, 175 66.54% 156 70.59%  4.05% 108 48.87% 128 58.18% 8.31%
Choking
Q3. 170 64.64% 151 68.33%  3.69% 76 34.39% 64 29.09%  -5.3%
Compressio
ns ratio 15:2
Q4. 170 64.64% 132 59.73%  -4.91% 138 62.44% 111 50.45%  -11.99%
Revaluation
2 min
Q5. Depth 171 65.02% 191 86.43% 21.41% 140 63.35% 174 79.09%  15.74%
of
Compressio
n
Q6. 195 74.14% 194 87.78%  13.64% 147 66.52% 193 87.73% 21.21%
Adrenalin
dose
Q7. 138 5247% 85 38.46%  -14.01% 37 16.74% 74 33.64%  16.9%
Adrenalin
mins
Q8. 156  59.32% 171 77.38%  18.06% 34 15.38% 151 68.64%  53.26%
Adrenalin
dilution
Q9. 202 76.81% 194 87.78%  10.97% 136 61.54% 190 86.36% 24.82%
Instrumenta
|
Q10. 195 74.14% 168 76.02%  1.88% 168 76.02% 154 70.00%  -6.02%
Duration of
Intubation
Q11. Vital 170 64.64% 159 71.95%  7.31% 110 49.77% 121 55.00%  5.23%
Signs
Overall 55.61%+/- 59.87%+/- 4.26% 35.99%+/- 44.90%-+/- 8.91%
score 22.13% 18.86% 20.32% 19.53%
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The improvements introduced in the evaluation process through Debriefing have had a positive
impact and, although they do not reach the proposed quality standards, an increase from 8.78 to
8.91 in student satisfaction has been observed.

Access control to virtual resources by students could not be implemented due to technical
problems of the organization. These elements have been highlighted as a necessary
improvement to be implemented in future courses since the items with the lowest rating are
linked to this area of improvement: the teaching media and resources used in innovation (8.84
points) and the delivery of material and documentation with enough time (8.73 points).

The lower score in the prior knowledge test could be linked to the decrease in perceived
satisfaction in delivering the documentation with sufficient notice, but the decrease in
satisfaction is 0.3 out of 10 and would not justify the decrease of almost 20% in successes among
students of both courses.

Finally, the inclusion of the digital questionnaire after the intervention as part of the laboratory
itself has allowed us to eliminate the percentage of participants who did not return the
questionnaire at the end of the intervention.

4. Conclusion

Educational innovation has shown improvements in 5 of the knowledge assessment items, but
not in the rest, making it necessary to continue with the quality improvement cycle.

The improvements implemented in this educational innovation have had a positive impact on
student satisfaction, although items remain below the proposed quality standard.

Elements for improvement have been identified related to the low level of correctness of the
students in the prior evaluation phase and in access to the materials used prior to the laboratory.
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