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ABSTRACT
Introduction: Simulation is important for situations requiring quick decisions or psychomotor skills, such as urgency and emergency. Objective: 
To evaluate the use of clinical simulation in pediatrics as a strategy for learning from nursing students from Faculdade de Ceilândia. Method: 
a cross-sectional study of descriptive nature with 47 students from Ceilândia’s Nursing School. The instruments for data collection were 
questionnaires related to the Guidelines of the American Heart Association (AHA) and the influence of clinical simulation in student learning. 
Results: Students have knowledge of relevant guidelines, said the simulation was productive, it must be inserted into the schedule of the course 
and performed with other themes. Conclusion: The survey showed a sharp knowledge of undergraduate students in nursing at UNB/Ceilândia 
the AHA CPR Guidelines and concluded that the practice of clinical simulation was beneficial to the process of teaching and learning.
Keywords: Simulation; Education, Nursing; Pediatrics. 

RESUMO
Introdução: a simulação é importante para situações que exijam habilidades psicomotoras ou decisões rápidas, como as de urgência e emergência. 
Objetivo: avaliar o uso da simulação clínica em Pediatria como estratégia para o aprendizado de alunos do curso de Enfermagem da Faculdade de 
Ceilândia. Método: estudo transversal de natureza descritivo, com 47 alunos do curso de enfermagem da Faculdade de Ceilândia. Os instrumentos de 
coleta de dados foram questionários relacionados às Diretrizes da American Heart Association (AHA) e à influência da simulação clínica no aprendizado 
do aluno. Resultados: os alunos possuem conhecimento relevante das diretrizes e afirmaram que a simulação foi produtiva, que deve ser inserida no 
cronograma do curso e realizada com outros temas. Conclusão: a pesquisa evidenciou o conhecimento acentuado dos graduandos em Enfermagem 
da UnB/Ceilândia das Diretrizes de RCP da AHA e concluiu que a prática da simulação clínica foi benéfica para o processo de ensino e aprendizagem. 
Palavras-chave: Simulação; Educação em Enfermagem; Pediatria.

RESUMEN
Introducción: El simulacro es importante para situaciones que exigen habilidades psicomotoras o decisiones rápidas, como las de urgencia y 
emergencia. Objetivo: Evaluar el uso del simulacro clínico en pediatría como estrategia para el aprendizaje de estudiantes de la Facultad de 
Enfermería de Ceilândia. Método: estudio transversal de naturaleza descriptiva llevado a cabo con 47 alumnos del curso de enfermería de la 
Facultad de Ceilândia. Los instrumentos para la recolegida de datos fueron cuestionarios relacionados con las directrices de la American Heart 
Association (AHA) y la influencia del simulacro clínico en el aprendizaje del estudiante. Resultados: Los estudiantes conocen las directrices y 
afirman que el simulacro fue productivo, que debe incluirse en el programa del curso y realizarse con otros temas. Conclusión: La encuesta mostró 
amplio conocimiento de los estudiantes de pregrado en Enfermería de la UnB / Ceilândia sobre las Directrices de RCP de la AHA y se llegó a la 
conclusión que la práctica del simulacro clínico fue  positivo para el proceso de enseñanza y aprendizaje.
Palabras clave: Simulación; Educacíon en Enfermería; Pediatría.
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SIMULATION AS A STRATEGY FOR LEARNING IN PEDIATRICS 
SIMULAÇÃO COMO ESTRATÉGIA PARA O APRENDIZADO EM PEDIATRIA

EL SIMULACRO COMO ESTRATEGIA DE APRENDIZAJE EN PEDIATRÍA
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INTRODUCTION
It is necessary to use active learning methodologies during 

the university training process, with evidence-based and prob-
lem-based teaching to have professional nurses with the capac-
ity for innovation to solve the complex challenges of health to-
day.4 Use of simulations during the teaching-learning process is 
becoming a notorious method of education in Nursing teach-
ing worldwide and it is believed to increase the level of knowl-
edge and critical thinking of students.5

It is known that in the practical classes, patient care is an 
experience that generates anxiety in Nursing students, and for 
some academics, the clinic is the most stressful period of the 
undergraduate course and the following factors are related to 
anxiety: inexperience, conditions of evaluation and the fear of 
making mistakes.6

Simulation-based clinical education is a useful pedagogical 
approach that provides nursing students with opportunities for 
practices such as decision-making and skills through a variety 
of real experiences without compromising patient well-being.7

It is important to emphasize that the practices with sim-
ulations must be planned in a logical sequence of increasing 
complexity, according to the requirements of the subjects, en-
abling the students to demonstrate the expected competence 
in each level of the Nursing course. Frequently, some questions 
arise about the method of education using simulators such as 
economic limitations, because it involves technology and a 
large contingent of human resources; technical limitations as 
difficulties in reproducing physiology and pathophysiology ad-
equately; cultural limitations, such as the simple resistance to 
adherence to new teaching methodologies and mainly scien-
tific limitations, such as the lack of proof of the effectiveness of 
the method, so currently the validity of the method has been 
widely explored and discussed scientifically.8

One of the ways of assessing clinical skills during the sim-
ulation is through structured objective clinical examination 
(OSCE), which is appropriate for assessing learning, especially in 
the psychomotor and emotional domains.9 At the OSCE, par-
ticipants interact with patients standardized, and they perform 
tasks such as interviews, physical examination and counseling.10

Currently, patient simulators can be classified as low fidel-
ity, static, less realistic and used for specific procedures; average 
fidelity, more realistic and it can offer breathing sounds, cardiac, 
pulsation; and high fidelity, extremely realistic, with real-time re-
sponses identified through functional eyes, cardiac, pulmonary, 
gastrointestinal and vocal sounds, bleeding and secretions.2

From this perspective, the selection of the simulator is 
imbricated in the competence that desires to develop in the 
group of students or professionals. This decision goes through 
the teacher evaluation so that the desired result is effective in 
the student’s education. Because it is an active methodology, 

it is based on the problematization of situations and favors the 
development of self-confidence.4

For the feedback on student experience and performance in 
the simulation, debriefing is used. It closes gaps between teach-
ers and participants from the perception of performance, in ad-
dition to being a learning method that leads to the feedback of 
the scenario; clarifies the student’s actions and performance. The 
process is guided by a facilitator, who provides feedback after the 
simulation, allowing self-reflection focused on established goals.11

Because it is a current topic, relevant and considering the 
particularities of the practice of nursing care in Pediatrics, it is 
also noted that it is a subject little explored scientifically in Bra-
zil. This research can contribute to changes in the standard of 
traditional teaching, based on the introduction of new tech-
nologies, with the objective of enriching the knowledge and in-
creasing the self-confidence of undergraduates, improving the 
quality of nursing care provided by such professionals.

This study aimed to evaluate the use of clinical simulation 
in Pediatrics as a strategy for the learning of students of the 
Nursing course of the School of Ceilândia.

METHOD

This is a cross-sectional study of descriptive nature. The 
data collection from the simulated practice was carried out in 
the Laboratory of Skills and Simulation of Care of the Nursing 
Course at the Ceilândia Campus of the University of Brasília. The 
population was of the study was 47 students from the 7th se-
mester of the Nursing course who were regularly enrolled in the 
subject Comprehensive Care for Women and Childreń s Health.

For simulated practice, an advanced newborn simulator for 
training in infant emergencies called SimBaby™ was used. It allows 
the acquisition of various abilities, such as cardiopulmonary resus-
citation (CPR). Before the data collection began and after the theo-
retical content regarding CPR according to the Pediatric Guidelines 
called American Heart Association (AHA), the students were ex-
plained on the dynamics of the simulation and clarified that the in-
struments used in the collection would not be in the course grades. 
The students could choose not to carry out the activity. However, 
everyone wanted to participate, and there were no sample losses.

The first data collection instrument contained closed 
questions regarding the content previously given in the class-
room on CPR. Questions about the behaviors taken during a 
strike were asked, such as the correct sequence of basic life sup-
port, the evaluation of a CRP, frequency, and depth of com-
pression, the chronological sequence of the survival chain, the 
opening of airways, ventilation and use of AED. The other in-
strument had closed questions about the student́ s opinion 
about the influence of clinical simulation on his learning, in 
which he asked about the time of the scenarios, the materials 
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Regarding the minimum frequency of compressions per 
minute in the FG, 82.6% stated that 100 comp./min is the cor-
rect form, and in the SG was 87.5%.

Regarding the minimum depth in children of chest com-
pressions, the FG 78.3% they described that the depth is 3 cm 
and in the SG 58.3%, only 21.7% of the PG wrote to be of 5 cm 
to the minimum depth compared to 41.7 SG.

Regarding the chain of survival of emergency cardiovascu-
lar care (ECC), the students were asked to place the attendance 
events chronologically: a) immediate recognition of CPR and 
activation of the emergency/urgency service; B) Early CPR, with 
an emphasis on chest compressions; C) advanced effective life 
support; D) rapid defibrillation; E) Integrated post-CAP care. 
Student-related sequences are described as follows, according 
to the group in Table 3.

Regarding chest compressions, 87% stated that there is no 
need to have a total chest wall return between compressions 
and 91.3% stated that it is not advisable to interrupt chest com-
pressions for at least 10 seconds in the FG, as well as 79.2 and 
95, 8% of SG, respectively.

Information on general perceptions of students about at-
titudes to be taken during CPR is given in Table 4.

If the automatic external defibrillator (AED) is not avail-
able to use it by the nursing team at the time of cardiorespi-
ratory arrest (CRP), 100% of the FG and 95.8% of the SG do 
not believe that the head nurse is qualified to use the manual 
defibrillator.

available and the simulation recommendation for the future 
participants of the subject, built by the teachers.

Because it was the first study conducted by the research-
ers in this area, the OSCE was not used, since it was not pos-
sible to alternate the simulated scenarios among the students, 
due to the time provided for the simulation in the subject.

The data collection took place in July 2013 as follows: the 
students were divided by lot into two large groups, the first 
group (FG) was composed of 23 students who responded to the 
data collection instrument without the practice of the simula-
tion, only with the theoretical content. However, after complet-
ing the instrument containing information about the clinical cas-
es selected by the teachers of the subject for the simulated prac-
tice, the students of the first group participated in the simulated 
activity with SimBaby™, so that there was no impairment in their 
learning. The second group (SG) was composed of 24 students, 
who simulated SimBaby™ and then responded to the CPR col-
lection instrument according to the American Heart Association 
(AHA) Guidelines in Pediatrics, also according to clinical cases.12

Due to the teaching-learning process for simulation, these 
two groups were subdivided into smaller groups so that they 
could enter the laboratory of skills and simulation of care.

For the simulation, five clinical cases were selected: car-
diorespiratory arrest by aspiration of foreign body, by bucket 
drowning, by choking with breast milk, by fall and respiratory 
discomfort. These clinical cases could be repeated since more 
than five groups were obtained.

After the completion of each simulated activity, the debrief-
ing was carried out by the teacher of the subject who gave the con-
tent of Pediatrics in class, with a duration of 15 minutes. Since the 
activities were only carried out in a single shift – in the afternoon 
– it was not possible to carry out a debriefing for a longer duration.

The research was approved by the Research Ethics Com-
mittee (CEP) of the School of Health (FS) with the CAAE nº 
16600613.3.0000.0030.

The data was double-typed in an Excel spreadsheet to en-
sure analysis of its consistency. After comparing the spread-
sheets and correcting the divergences, the data were exported 
to the Statistical Package for the Social Sciences (SPSS, version 
20.0) for descriptive statistics and frequency distribution.

RESULTS 

Table 1 shows information regarding the studentś  access 
to the 2010 American Heart Association guidelines for CPR on 
the correct sequence of basic life support and the frequency 
the students had access to the cardiac arrest protocol (CAP).

Table 2 shows the evaluation of the occurrence of CPR by 
students based on the analysis of some physiological and be-
havioral parameters in Pediatrics.

Table 1 - Student distribution on variables presented in the American 
Heart Association Guidelines independent of the allocation group – 
School of Ceilândia, 2014, Brasília, 2014

Variables %

Guidelines access (AHA) 
Yes 93.6

No 6.4

Correct SBV sequence 
(A-B-C)

Yes 21.3

No 78.7

Table 2 - Correct identification of cardiorespiratory arrest by students 
according to groups – School of Ceilândia, 2014, Brasília, 2014

Variables

FG SG

Yes  
(%)

No 
(%)

Yes  
(%)

No 
(%)

CPR 
Evaluation

Reduced FR 0 100 8.3 91.7

Breath changed 26.1 73.9 45.8 54.2

Not responsive 87 13 83.3 16.7

Reduced heart rate 4.3 95.7 29.2 70.8

Absence of radial pulse (30s) 13 87 12.5 87.5

Absence of carotid pulse (10s) 78.3 21.7 95.8 4.2

Breathlessness 100 0 83.3 16.7
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The attitude to be taken soon after using the AED ob-
tained 87% of the FG and 70.8% of SG stating that the rescu-
er should minimize interruptions in chest compressions before 
and after the shock; restarting CPR starting with compressions 
immediately after each shock. Only 8.7% of CG and 25% of GE 
believe that the rescuer should minimize chest compressions 
before and after the shock, restarting the compressions imme-
diately after each shock.

The data on the minimum effective load or the upper lim-
it for safe defibrillation are limited, 82.6% of FG and half of SG 
50% scored as incorrect the alternative of considering initial 
loading of 2 J/kg and in subsequent shocks using energy levels 
of at least 4 J/kg. These may be considered higher levels since 
they do not exceed 10 J/kg at each shock. Both FG and SG, with 
69.6 and 79.2%, respectively, stated that a load of 1 J/kg could 
not be used for the initial defibrillation energy.

When considering the placement of the AED electrodes 
according to the indications of the device, not being a differ-
entiation between adult and pediatric blades in the two allo-
cation groups, most of the students stated that there is a dif-
ferentiation between the blades, being 19 of FG 82,6 % and 
SG 83.3%. When questioned about the “see, hear, and feel for 
breathing” procedure removing from the adult CPR sequence 
but remained in the pediatric sequence, 87% of FG and 91.7% 
of SG ensure that the procedure is no longer part of the pedi-
atric CPR sequence.

Regarding the use of continuous monitoring of exhaled 
CO

2
 (capnometry) detection during CPR to help guide treat-

ment, especially the efficacy of chest compressions, 56.5% of 
FG and 41.7% of SG recognize it as positive.

Regarding the students’ evaluation of the realistic simu-
lation and their influence on the learning process, 53.2% of 
the students agree that the realistic simulation was produc-
tive, 61.7% that the topics covered during the simulation are 
important and 48.9% that the duration of the simulation was 
adequate. Of the students, 42.6% agreed that it was possible 
to put into practice the content taught by the lecturer in the-
oretical class, 68.1% that the simulation can be introduced in 
the class schedule of the subject as a way to increase their self-
confidence and 70.2% would recommend the practice of sim-
ulation for other students.

DISCUSSION

The simulation allows the experimentation of a real event. 
On the correct sequence, 78.7% stated that the A-B-C sequence 
is not correct, demonstrating considerable student perceptions 
of the change in A-B-C’s AHA Guideline (open airways - per-
form mouth-to-mouth or ventilate breathing - compressions) 
in 2005 for the C-A-B of 2010. The C-A-B sequence is currently 
considered, since the critical initial elements of SBV in patients 
in CRP are chest compressions and early defibrillation.12 This 
change in the sequence of procedures reflects growing evidence 
of the importance of chest compressions during CPR.13 The im-
mediate realization of CPR in a CAP victim or even chest com-
pressions in the prehospital setting considerably contributed to 
the increase in the survival rates of the victims.13

Breathing and its characteristic should be checked as soon 
as possible as part of the evaluation of the occurrence of CAP 
to perform such verification before requesting emergency ser-
vice or the AED. After checking for breath, the carotid pulse 
should be checked within 10 seconds, and CPR initiated using 
the AED as soon as possible.12,14

Regarding the minimum frequency of compressions per 
minute, both FG and SG obtained homogeneity in the re-
sponses and responded according to what is explicit in the 
AHA Guidelines in FG with 82.6% and SG with 87.5% stating 
that the frequency of 100 comp./min is correct. The frequen-
cy of chest compressions performed per minute during CPR is 
a determinant of the return of spontaneous circulation (RSC) 
and the survival of the victim with good neurological function 
since the compressions generate blood flow, oxygen, and en-
ergy, important for maintaining vital organs in good function-
ing such as the heart and brain.12 The metronome was used in 

Table 3 - Chronological order of the chain of survival of ECC by the students according to the groups – School of Ceilândia, 2014, Brasília, 2014

Chronological order
12345 12435 14235 21345

FG SG FG SG FG SG FG SG

Yes % 39.1 29.2 56.5 66.7 0 4.2 4.3 0

No % 60.9 70.8 43.5 33.3 100 95.8 95.7 100

Table 4 - Attitudes to be taken during CPR according to groups – 
School of Ceilândia, 2014, Brasília, 2014

Variables FG  (%) SG (%)

Inclination of the chin-lift head  
(VAS aperture)

Yes 100 100

No 0 0

Compression-ventilation ratio 30: 2 with 1 
lifeguard and 15: 2 with 2

Yes 47.8 79.2

No 52.2 20.8

Advanced air ventilation, 1 ventilation 
every 6 to 8s asynchronous with chest 
compressions

Yes 21.7 16.7

No 78.3 83.3

If AED is not available, only the head nurse is 
qualified to use the manual defibrillator

Yes 0 4.2

No 100 95.8
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a study to assess the quality of heart compressions, increas-
ing the quality of CPR (cardiopulmonary resuscitation). It was 
effective for the training and the students of both research 
groups - experimental (using a metronome) and control (with-
out the device) - obtained a frequency of 100 comp./min. The 
researchers concluded that the depth of compression was bet-
ter in the group that used the metronome and attributed this 
difference to the increase in students’ concentration in depth 
of compression since the device helped them maintain their 
frequency by 100 comp./min.15

The Emergency Cardiovascular Survival chain (ECS) was 
created to facilitate the transmission of information regard-
ing the step-by-step to be followed during the occurrence of 
a CAP. In this respect, the chronological order of highest prev-
alence chosen by students is in accordance with the recom-
mended by the AHA Guidelines, with the predominantly cho-
sen sequence being 12435: 1 - immediate recognition of CPR 
and activation of the emergency/urgency service; 2 - Early CPR, 
with an emphasis on chest compressions; 4 - rapid defibrilla-
tion; 3 - advanced effective life support; 5 - integrated post-
CAP care; The choice for this sequence was similar in both 
groups, 56.5% GC, and 66.7%. The insertion of integrated post-
CAP care as the fifth link in the survival chain is one of the 
novelties brought by the AHA in the 2010 Guidelines, aiming 
at reducing mortality through the early recognition and treat-
ment of post-cardiac arrest syndrome, characterized by com-
plex pathophysiological process of tissue damage secondary to 
ischemia, with additional reperfusion injury.14

As the post-CAP treatment, it should include cardiopul-
monary and neurological support, therapeutic hypothermia 
and percutaneous coronary interventions (PCIs) should be per-
formed.8 Recent studies with children have demonstrated that 
therapeutic hypothermia has promoted the significant im-
provement of neurological injury and can be performed in co-
matose individuals after cardiac arrest. There are still few stud-
ies on the amount observed in adults, but it has been dem-
onstrated as an effective method for infants, children, and 
adolescents who are in comatose state after the CPR of an ex-
tra-hospital ventricular fibrillation (VF) CAP observed.14,16

Regarding chest compressions presenting knowledge in 
accordance with the AHA Guidelines, 87% stated that there 
is no total chest wall return between compressions and 91.3% 
believe that it is not advisable to interrupt chest compressions 
for a minimum of 10 seconds in the FG, as well as 79.2 and 
95.8% of the SG, respectively. The higher number of compres-
sions is related to the high survival rates of the victims. There-
fore, it should be noted that the application of adequate chest 
compressions requires a high frequency and depth of com-
pression, requiring attention mainly to minimizing interrup-
tions between compressions, since an inadequate compression 

frequency or interruptions, the total number of compressions 
applied per minute, reducing the effectiveness of CPR and in-
creasing the risk of post-CAP sequels.14,15

To perform advanced airway ventilation, which should 
be performed only by health professionals, 78.3% of PG and 
83.3% of SG believe that there should be no ventilation every 
six to eight seconds (eight to 10 Ventilations/min), asynchro-
nous with chest compressions, about 1 second per ventila-
tion, with or without chest elevation. Such knowledge is by the 
AHA Guidelines, and such proportion is used to avoid that the 
victim is hyperventilated, and it must mandatorily increase the 
chest at each ventilation.16

The adequate and effective management of the airways in 
Pediatrics is an essential skill for physicians and other profession-
als in the emergency area, especially at the moment of intubation, 
since the airways of children present unique obstacles due to dif-
ferences in anatomy among adult and pediatric population.17

If the automatic external defibrillator (AED) is not available 
for use by the nursing staff at the time of cardiorespiratory ar-
rest (CRP), 100% of the FG and 95.8% of the SG do not believe 
that the head nurse is qualified to use the manual defibrillator. 
The manual defibrillator needs the recognition of the rhythm 
and the appropriate load value by whoever will handle it, con-
sist of a medical act and its use is usually restricted to hospital 
environments.18 Regarding the attitude to be taken soon after 
using the AED, large part of the students recognizes the activ-
ity to be performed in accordance with the AHA Guidelines, 
87% of the FG and 70.8% of SG stated that the rescuer should 
minimize interruptions in chest compressions before and after 
the shock; restarting CPR by starting with compressions imme-
diately after each shock, so that the victim is kept as short as 
possible without any compression, since interruption between 
them would impair all CPR.

The students were unaware of the AHA’s guidance regard-
ing defibrillation load. The FG (82.6%) and SG (50%) marked as 
incorrect the alternative to consider an initial load of 2 J/kg and 
in subsequent shocks to use energy levels of at least 4 J/kg, if they 
do not exceed 10 J/kg at each stroke. However, regarding the ad-
equate placement of the AED electrodes in the two allocation 
groups, a large part of the students (FG 82.6% and SG 83.3%) 
stated, in agreement with the AHA Guidelines, that there is a dif-
ferentiation between the blades of adults and pediatrics AEDs. 
Also, these should be placed according to the indications of the 
device, demonstrating knowledge of the equipment.

The nurse professional is a member of a multi-profession-
al team, and it is the responsibility of the other profession-
als in the team to be wise enough to attend a CAP case with 
skill, knowledge, and agility. Although the manual defibrillator 
shock cannot be administered, the nurse must be aware of the 
loads to assist the medical staff during the procedure.18
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clinical care, which was evidenced verbally, and that the learn-
ing process of these students through clinical case simulations 
contributed to decreasing anxiety and Increase self-confidence 
and care skills.21

For the AHA, course participants should not be evaluated 
in writing only. A practical evaluation should be performed as 
this is essential during CPR. However, it also recommends that 
formal evaluation should continue to exist, as it is a method 
both for evaluating student development and for evaluating 
course effectiveness.

This study presented some limitations, such as the impos-
sibility of deepening the statistical analyses, since the data col-
lection was done only by the descriptive statistics, and by a 
validated questionnaire regarding the students’ opinion about 
the simulation and the evaluation of the knowledge about CPR 
maneuvers in specific health students for Pediatrics.

CONCLUSION

The students had prior access to the cardiorespiratory ar-
rest protocol through theoretical education, and through this, 
they were able to identify the priority stipulated in the atten-
dance of each presented case. Before each scenario, the stu-
dents identified the peculiarities related to the care of a pedi-
atric patient according to the AHA guidelines. Also, students 
agree with the use of simulation methodology within the 
learning process.

From this study, it was possible to insert the simulation ac-
tivity in its schedule and other subjects of the institution.
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