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ABSTRACT

Objective: to assess the impact of high-fidelity clinical simulation on undergraduate teaching, specifically in
the Pediatric Nursing area.

Method: a quasi-experimental study of the pre- and post-test type, developed at three public Higher Educations
Institutions (HEIs) in Brazil. The participants were 93 undergraduate Nursing students, enrolled in the Pediatric
Nursing academic disciplines, and randomly allocated to the control or experimental groups. The data were
collected in the first half of 2017, through a structured knowledge test and the Satisfaction with Simulated
Clinical Experiences Scale. The experimental group received the usual intervention (participation in the
theoretical and theoretical-practical activities offered in the disciplines) and the study intervention (high-fidelity
clinical simulation); the control group only received the usual intervention. The data were analyzed by means of
descriptive and analytical statistics. An explanatory model was prepared by means of multiple linear regression
to assess the impact of simulation on teaching.

Results: the mean difference between the knowledge pre- and post-tests was 4.04 points (p=0.0004) higher
among the experimental group participants, indicating a greater increase in knowledge with the simulation.
The participants from University A, who performed the simulation after the theoretical activities and before the
theoretical-practical activities, obtained a higher mean difference between the knowledge pre- and post-tests
(by 3.89 points, p=0.0075) than that of obtained by the participants from the other institutions. In relation to the
satisfaction scale, high scores were achieved (mean=9.11+0.67).

Conclusion: high-fidelity clinical simulation in Pediatrics contributed to increasing the Nursing students’
knowledge and satisfaction levels.

DESCRIPTORS: Education nursing. Learning. Pediatric nursing. Educational technology. Simulation.
Personal satisfaction.
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O IMPACTO DA SIMULAGAO CLINICA DE ALTA FIDELIDADE NO ENSINO
DE ENFERMAGEM PEDIATRICA: ESTUDO EXPERIMENTAL

RESUMO

Objetivo: avaliar o impacto da simulagdo clinica de alta fidelidade no ensino de graduagao, na area de
enfermagem pediatrica.

Método: estudo quase experimental, do tipo pré e pos-teste, desenvolvido em trés instituicdes de ensino
superior publicas, no Brasil. Participaram 93 graduandos em enfermagem, matriculados nas disciplinas
de Enfermagem Pediatrica, alocados aleatoriamente no grupo controle ou experimental. Os dados foram
coletados no primeiro semestre de 2017, por meio de teste de conhecimento estruturado e da Escala de
Satisfagdo com as Experiéncias Clinicas Simuladas. O grupo experimental recebeu a intervengao habitual
(participagdo nas atividades tedricas e tedrico-praticas oferecidas nas disciplinas) e a intervencgao do estudo
(simulagéo clinica de alta fidelidade); o grupo controle recebeu apenas a intervengao habitual. Os dados
foram analisados mediante estatistica descritiva e analitica. Para avaliar o impacto da simulagédo no ensino,
foi elaborado um modelo explicativo, por meio da regressao linear multipla.

Resultados: a diferenga média entre o pré e pos-teste de conhecimento foi 4,04 pontos (p=0,0004) maior
entre os participantes do grupo experimental, indicando maior incremento no conhecimento com a simulagéo.
Os participantes da instituicdo A — que realizaram a simulacdo apds as atividades tedricas e antes das
atividades tedrico-praticas — obtiveram uma diferenca média entre o pré e pds-teste de conhecimento superior
(em 3,89 pontos, p=0,0075) aquela obtida pelos participantes das demais instituicbes. Em relagéo a escala de
satisfagdo, as pontuagdes atingiram um alto nivel (média=9,11+0,67).

Conclusao: a simulacéo clinica de alta fidelidade em pediatria contribuiu para o incremento do conhecimento
e satisfagao de académicos de enfermagem.

DESCRITORES: Educagao em enfermagem. Aprendizagem. Enfermagem pediatrica. Tecnologia
educacional. Simulagao. Satisfagcao pessoal.

EFECTO DE LA SIMULACION CLINICA DE ALTA FIDELIDAD EN LA ENSENANZA
DE ENFERMERIA PEDIATRICA: ESTUDIO EXPERIMENTAL

RESUMEN

Objetivo: evaluar el efecto de la simulacién clinica de alta fidelidad en la carrera de grado del area de
Enfermeria Pediatrica.

Método: estudio cuasi experimental del tipo pre y post test, desarrollado en tres instituciones publicas de
ensefianza superior de Brasil. Participaron 93 estudiantes de la carrera de grado de Enfermeria, inscriptos en
las disciplinas académicas Enfermeria Pediatrica y asignados aleatoriamente al grupo control o experimental.
Los datos se recolectaron durante el primer semestre de 2017 por medio de una prueba de conocimiento
estructurada y de la Escala de Satisfaccion con las Experiencias Clinicas Simuladas. Al grupo experimental
se le aplico la intervencion habitual (participacion en las actividades tedricas y tedrico-practicas ofrecidas en
las disciplinas) y la intervencion del estudio (simulacién clinica de alta fidelidad); el grupo control solamente
recibié la intervencion habitual. Los datos se analizaron por medio de estadistica descriptiva y analitica. Para
evaluar el efecto de la simulacion en la ensefanza se elaboré un modelo explicativo por medio de regresién
lineal multiple.

Resultados: la diferencia media entre el pre y el post test de conocimiento fue 4,04 puntos (p=0,0004) mas
alta entre los participantes del grupo experimental, lo que indica un mayor aumento en el conocimiento con
la simulacion. Los participantes de la Institucion A — que realizaron la simulaciéon después de las actividades
tedricas y antes de las tedrico-practicas — obtuvieron una diferencia media mas elevada entre el pre y el post-test
de conocimiento (3,89 pontos mas, p=0,0075) que la alcanzada por los participantes de las otras instituciones.
En relacién con la escala de satisfaccion, las puntuaciones alcanzaron un nivel elevado (media=9,11+0,67).
Conclusién: la simulacion clinica de alta fidelidad en Pediatria contribuyd a mejorar los niveles de conocimiento
y satisfaccién de los estudiantes de Enfermeria.

DESCRIPTORES: Educacion en enfermeria. Aprendizaje. Enfermeria pediatrica. Tecnologia educativa.
Simulacién. Satisfaccion personal.
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INTRODUCTION

Pediatric Nursing teaching implies challenges for the training of future professionals. Per se, the
specific characteristics of children’s growth and development process already require differentiated skills
to ensure non-traumatic and humanized care. In addition to that, fear of performing the procedures,
as well as difficulty communicating and interacting with the children and their family, requires Nursing
students to develop skills that support safety of this population, even during the undergraduate course'2.

The use of educational technologies has been pointed out as a facilitating resource for Pediatric
Nursing teaching and practice®. In this context, clinical simulation has gained significant spaces in
the pediatric scope, due to the potential benefits to patient safety and ethics in care, as the students
will be better prepared for real situations?+.

Regarding the Pediatric Nursing teaching during undergraduate courses, clinical simulation
has been used to prepare students for the care of children with common clinical conditions®¢ and
chronic/palliative diseases’?® for the management of complications®'%; to promote family-centered
care""'2, and in the Primary Health Care context'3-°.

Simulation has been pointed out in the scientific literature as an active teaching methodology,
to the extent that the participants are actively involved in the teaching-learning process and assume
their leading role®. Active methodologies recommend substituting memorization and simple information
transfer through construction of knowledge from the experience of real or simulated situations of the
professional practice, stimulating the capabilities of critical and reflective analysis™®.

Simulation can contribute to skills development in different ways, according to the fidelity
level. The procedural skills are promoted by using low-fidelity (static) simulators. With medium-fidelity
simulators it is possible to advance in realism (such as auscultation of heart and respiratory sounds),
with the possibility of integrating procedural activities with a diagnostic process, for example'. In
high-fidelity clinical simulation, a realistic simulator is associated with a well-designed scenario, with
well-established pedagogical objectives, sound and image technology and a duly prepared work team.
In this sense, there is a transition from a practical scenario to a simulated clinical experience and the
students can mobilize different skills (procedural, clinical, relational) to obtain certain competence(s),
in a controlled and risk-free environment?'7.

As a teaching strategy, high-fidelity clinical simulation exerts a potential effect on cognitive and
behavioral education. An experimental study, which evaluated the impact of this simulation modality
on the clinical performance of 30 Nursing students, identified that the mean score obtained by the
experimental group (which received the usual intervention and the simulation) was significantly higher
(by 13.89 points, p<0.01) than that obtained by the control group (which only received the usual
intervention - practical clinical training)'e.

With the use of high-fidelity clinical simulation, the students show high levels of self-esteem
and self-confidence in development of the procedures, increased internalization of the information
and greater satisfaction with the learning process®'. The results of a quasi-experimental research
study evidenced the impact of high-fidelity clinical simulation on the development of critical thinking,
self-confidence and satisfaction of Nursing students and nurses'. Considering the results obtained
by the students, the difference between the means obtained in the pre- and post-tests was highly
significant (10.93%£1.49 versus 18.13+1.46; p<0.0001); in addition, the students manifested high
satisfaction (mean of 4.86+0.28, out of a maximum score of 5.0 points) and self-confidence (mean of
4.93+0.25, out of a maximum score of 5.0 points) levels in the simulated clinical experience’®.

Students with greater self-confidence have more probabilities to succeed in their interventions
because they are able to test and use their skills more easily, that is, they are able to take on new
challenges and overcome failure more quickly?5'3. In addition to the performance in the activities
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proposed, the students’ satisfaction with the simulated experiences is an important point to be
evaluated and considered, as it is associated with greater involvement and motivation in the teaching-
learning process® .

Given the above, the importance of educational advancement in the technological field is
justified, with the aspiration to new pedagogical approaches in Pediatric Nursing. Clinical simulation
has been presented as a promising active methodology for the teaching-learning process, requiring
diverse scientific evidence in the literature to justify the investment in realistic simulation practices,
which are expensive.

In the international context there are a number of studies that assess the impact of simulation
on Pediatric Nursing. Through mixed-methods research, two educational interventions (simulation
and video) were compared for teaching Nursing students about the care of pediatric patients with
end-stage renal disease’. The quantitative analysis did not evidence statistically significant differences
between both groups in relation to knowledge acquisition; in turn, the qualitative analysis showed that
both groups valued the teaching method used’. A quasi-experimental study was conducted among
Nursing students to assess the impact of simulation on the teaching of the care to be provided to
children with croup®. The results point to a significantly higher mean difference between the pre- and
post-tests among students who received the theoretical educational intervention followed by simulation
(E Group), when compared to those who only received the theoretical educational intervention
(C Group), with regard to knowledge acquisition (E=0.22+1.74 versus C=0.17+1.10; p<0.001), to
self-confidence in performance (E=0.7310.58 versus C=0.50+0.42; p=0.011), and to satisfaction with
the learning method (E=3.39+0.42 versus C=3.03+0.36; p<0.001)°. An experimental study conducted
with Nursing students, which compared the effect of training with clinical simulation and with a
low-fidelity simulator in teaching epileptic seizure management in children, did not find statistically
significant differences between both methods, regarding knowledge and self-confidence gains in the
students; however, it identified a significant increase in the attitude of the students that participated in
the clinical simulation (pre-test=61.05+6.44; post-test=63.11+5.82; p=0.008), which was not identified
in the group that used the low-fidelity simulator®.

Despite the results presented, it is noted that few studies perform multiple data analyses.
At the national level, a recent study points to the need for research studies with methodological
designs capable of testing the effectiveness of simulation in Pediatric Nursing teaching®. In view
of this scenario, the study objective is to assess the impact of high-fidelity clinical simulation on
undergraduate Pediatric Nursing education, considering cognitive learning and students’ satisfaction.

METHOD

This is a quasi-experimental study of the pre- and post-test type?'. It was developed in two
universities from the state of Sdo Paulo (identified as A and B) and in another from Santa Catarina
(identified as C).

The students included in this study were those attending the undergraduate Nursing course
regularly enrolled in academic disciplines relevant to the Pediatric Nursing contents, specifically
hospitalized children, at the three educational institutions. The participants were recruited by the
researcher responsible for each center (professors of the academic disciplines and authors of this
study), taking care that the invitation to the students was not made by them but by scholarship
students, from other phases of the course or graduate studies. All the students who met the criteria
established were included, within a period of one semester, which is the duration of the disciplines at
the three institutions. In other words, work was conducted with the entire population of interest. Data
collection took place in the first half of 2017.
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As for the exclusion criteria, students who had previously attended the academic disciplines
in question, corresponding disciplines or those who were absent in any of the simulated practices
were excluded, as it is considered that both previous experience in the discipline and the current
unfinished experience in the simulations can generate biases in the results. Subjects that have not
finished any of the knowledge test phases were also excluded.

In each educational institution, the participants were divided into experimental (EG) and
control (CG) groups in a 1:1 ratio, by means of a draw (randomization) generated in the OpenEpi
Random program.

The impact of the simulation on teaching was defined through the change in the participants’ level
of knowledge, in relation to the contents covered in the scenarios in question. To this end, a structured
knowledge test was applied to all study participants (EG and CG), produced by the researchers from
all three educational institutions (authors of this study), although not validated. The test was applied
at two moments, for the two groups (EG and CG) and in the three institutions: at the beginning of the
disciplines (in March 2017, after accepting to participate in the study, and before the first theoretical
class) and at the end of the disciplines (June 2017). Therefore, even though the simulations were
performed in different periods/stages at the three institutions, application of the pre- and post-tests
took place at the same time.

Prior to data collection, the knowledge test was applied to 05 undergraduate Nursing students
(who did not comprise the study population) for adjustment purposes. The test contained an initial
section to characterize the individuals (gender, age, schooling and previous experience in the health
area) and 20 multiple-choice questions about Nursing care in clinical situations of interest: respiratory
distress, respiratory failure, diarrhea, dehydration, vomit aspiration, and fever. The test score was
obtained by adding up the points of each question.

After the simulated practices, the Satisfaction with Simulated Clinical Experiences Scale,
developed and validated by Baptista et al."”, was also employed. It is noted that authorization for
its use in this study was previously obtained from the authors. The Scale has 17 items, where each
one can be assigned a score from 01 (expressing the lowest satisfaction level) to 10 (expressing the
highest satisfaction level). The final score of the Scale refers to the mean of the values assigned to
the items by the student'’.

The intervention was applied to the EG and, in addition to that, the students participated in
the usual activities offered in the academic disciplines. The intervention consisted of the students’
participation in high-fidelity clinical simulations, which were operationalized through the application of
identical scenarios at the three institutions, which contemplated children’s health care under clinical
conditions and complications, in hospital contexts.

The following clinical scenarios were used: 1) respiratory distress and failure; 2) diarrhea
and dehydration; 3) vomit aspiration; and 4) fever. It is noteworthy that these were prepared by
researchers from the three participating institutions, according to the standards recommended by the
International Nursing Association for Clinical Simulation and Learning (INACSL)?? and validated prior
to the simulations. The validation process counted on the judgment of six experts, incorporated in the
lines of research that contemplate children’s health care in a hospital context. Validation took place
in two rounds, with implementation of the changes suggested. To assess the agreement between
the judges, the AC1statistic was used and, for all scenarios, the agreement coefficients were low in
the first evaluation round (from 0.33 to 0.63, p<0.001). In the second round, after the adjustments
made, agreement levels between 0.79 and 0.9 (p<0.001) were reached — obtaining values above 0.8
in most of the scenarios, indicating excellent and significant agreement.

Texto & Contexto Enfermagem 2022, v. 31:€20210410 5/16

7 ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2021-0410en .



The intervention (participation in the four validated scenarios) was conducted by the same
facilitator (a professor from the institution proposing the study, with experience in pediatric clinical
simulation), who went to the other institutions for data collection, taking the high-fidelity simulator
with her, as well as the notebook with the scenarios. The other equipment/materials were provided
by each institution, with those used in validation of the scenarios maintaining compliance. The
scenarios had realistic environments, materials and equipment. A high-fidelity simulator (SimBaby),
from Laerdal®, and an actress for the role of the mother (different for each institution, but trained
in the same performance protocol) were used. The simulations lasted a total of approximately 20
minutes, being carried out in groups of up to 10 students, preceded by prebriefing and followed by
debriefing. All the EG students participated in the four scenarios, but they took turns between acting
in the scene (3-4 students) and watching/participating in the debriefing (6-7 students), guaranteeing
performance in at least one scenario.

The simulations took place in different periods at each educational institution, aiming to
evaluate a possible difference in the impact of the simulation on learning, depending on the moment
of its execution. In University A, they were performed after the theoretical block and before the
theoretical-practical activities in the field (in April 2017); in University B, they simultaneously followed
the theoretical classes and theoretical-practical activities in the field (in May 2017); finally, in University
C, the simulations were conducted after the theoretical block and the theoretical-practical activities
in the field (in June 2017).

No additional intervention was applied to the CG, that is, the students only participated in the
theoretical and theoretical-practical field activities offered in the academic disciplines (usual intervention,
similar in the three institutions). Figure 1 presents the study flowchart.

The data were entered into Microsoft Excel 2010 spreadsheets by two independent typists,
and consistency was assessed after collection was completed. Corrections were made in case of
discordance between both typings, returning to the original instrument whenever necessary. For data
analysis, characterization of the participants was initially performed by means of descriptive statistics.
In the analytical phase, to better understand the factors related to the effect of simulation on knowledge
acquisition, a multiple linear regression analysis was performed. At this stage, the difference between
the score obtained by each participant in the EG and the CG was defined as the dependent variable at
both application moments of the knowledge test (continuous variable). The following were considered
as independent variables: gender (dichotomous variable — male/female), age (continuous variable),
study group (dichotomous variable — EG/GC), educational institution (categorical variable — Institutions
A, B and C), previous training in the Health area (variable collected as categorical and converted
into dichotomous — yes/no), and previous experience in the Pediatrics or Neonatology area (variable
collected as categorical and converted into dichotomous — yes/no).

Subsequently, in order to determine the contribution of satisfaction with the simulated clinical
experiences to knowledge acquisition, another multiple linear regression was performed, although
only with the EG. In this regression, the dependent variable continued to be the difference between
the scores obtained in the pre- and post-tests; the set of independent variables was the same as
the one described in the previous paragraph (except for the study group), plus the “satisfaction with
the simulated practices” variable (continuous variable), measured by applying the Satisfaction with
Simulated Clinical Experiences Scale®.

It is important to emphasize that the analyses were in charge of a statistician using the R
software, version 3.5.1, and adopting a significance level of p<0.05. For data normality evaluation, the
Shapiro-Wilk test was used, while the Bartlett test was employed to evaluate the homoscedasticity
hypothesis (homogeneous variance).

Texto & Contexto Enfermagem 2022, v. 31:€20210410 6/16

7 ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2021-0410en .



Figure 1 - Study flowchart (CONSORT standard).

In all its stages, this research observed the recommendations set forth in Resolution 466/12
of the National Health Council. The participants (students and experts) signed the Free and Informed
Consent Form and received a copy. It is noteworthy that the students were informed that the clinical
simulations would be offered, throughout the study and only to the experimental group, as activities
that were not part of the academic discipline in which they were enrolled. As this intervention would
be able to provide a benefit to the learning of the experimental group students in relation to the others,
after data collection was completed, the researchers made the same clinical simulations available to
all the other students enrolled in the aforementioned disciplines.

RESULTS

Of the 108 eligible undergraduate Nursing students, 93 participated in the study, with 15
participants excluded according to the criteria established. According to the characterization of the
participants presented in Table 1, a fair distribution of cases and controls was observed. In addition to
that, most of the participants were young, female, with no experience in the health area or previous
training, and undergraduates from University B (as the course is annual at this institution, there were
more students enrolled in the discipline).
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Table 1 also shows that the mean score achieved in the knowledge pre-test was low, while in
the post-test the mean score was relatively high. When comparing these scores, it is noticed that there
was a significant difference between them. In relation to the satisfaction scale applied, on average the
scores reached a high level, with the minimum value found already considered satisfactory (minimum
value: 7.7 points; maximum value: 10 points).

Table 1 - Characterization of the participants, according to the study variables.
Floriandpolis, SC, Brazil, 2018. (n=93)

Variables studied Descriptive statistics
Categorical variables n (%)
Group

Experimental 46 (49.46)

Control 47 (50.54)
Gender

Male 6 (6.45)

Female 87 (93.55)
University

University A 26 (27.96)

University B 47 (50.54)

University C 20 (21.51)
Experience in the area

Yes 7 (7.53)

No 86 (92.47)
Previous training

Yes 11 (11.83)

No 82 (88.17)
Numerical variables Mean (Standard Deviation)
Age (years old) 23.26 (4.03)
Pre-test 15.22 (5.57)
Post-test 20.28 (3.96)
Difference* 4.63 (5.21)
Satisfaction scale 9.11 (0.67)

*Difference obtained through the following subtraction: Post-test score (-) Pre-test score.

It is noted that the Shapiro-Wilk Normality test was used to evaluate data normality, which
presented p-value = 0.0012. As expected, multiple linear regression analysis was performed,
considering the difference between the scores measured before and after the intervention as the
dependent variable, by applying the pre- and post-tests. This analysis allowed knowing the factors
associated with knowledge acquisition (increase in the test score), which are presented in Table 2.

When comparing the differences between the scores obtained by the students in the knowledge
pre- and post-tests, it can be noticed that the EG participants obtained a mean score 4.04 points
higher than the CG group. In addition to that, it is observed that the participants from University A
had a mean score 3.89 points higher in the knowledge test than the participants from University B.
It is also pointed out that 24.36% of the model variability is explained by the variables present in it.
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Table 2 - Explanatory model for the acquisition of knowledge related to the Pediatric
Nursing contents, among Nursing students. Florianépolis, SC, Brazil, 2018. (n=93)

Variables Coefficient Standard error t test p-value*
(Intercept) 5.1034 3.2017 1.5939 0.1155
Male gender 0.1360 2.1462 0.0633 0.9497
Experimental Group 4.0358 1.0949 3.6861 0.0004
Previous training -1.4811 1.9893 -0.7445 0.4590
Experience in the area 0.1486 2.1292 0.0698 0.9446
University Af 3.8863 1.4120 2.7524 0.0075
University C* -0.1484 1.4737 -0.1007 0.9201
Age -0.1357 0.1420 -0.9560 0.3424
R 0.2436

*p = Significance level; TConsidering University B as reference category; *R? = Coefficient of determination.

Regarding the evaluation of the effect of the students’ satisfaction in the simulated clinical
experiences for knowledge acquisition, another multiple linear regression was performed, though only
considering the EG participants and introducing the satisfaction scale as an independent variable, in
addition to the other independent variables from the previous regression, as shown in Table 3.

From the results presented in the Table 3, it can be seen that none of the variables was
significantly associated with the outcome. In addition to that, only 25.93% of the model’s variability is
explained by the variables present in it. Finally, Bartlett's Homogeneity test was used to evaluate the
homoscedasticity hypothesis (homogeneous variance), as shown in Table 4.

Based on the values presented, it is noticed that HO was not rejected. Consequently, it is
concluded that variance is homogeneous between the groups.

Table 3 - Explanatory model for the effect of satisfaction on the acquisition of knowledge
related to the Pediatric Nursing contents, among undergraduate students subjected
to the clinical simulation. Floriandpolis, SC, Brazil, 2018. (n=93)

Variables Coefficient Standard Error t test p-value*
Intercept 1.5887 16.6017 0.0957 0.9245
Male gender 3.0993 3.6912 0.8397 0.4085
Previous training -3.4861 2.5586 -1.3625 0.1843
Satisfaction scale 1.1167 1.7657 0.6325 0.5324
Experience in the area 0.8287 3.0962 0.2676 0.7910
University Af 1.5451 2.7853 0.5548 0.5836
University C* -4.6814 2.7873 -1.6795 0.1046
Age -0.1710 0.1727 -0.9900 0.3310
R 0.2593

*p = Significance level; TfConsidering University B as reference category; ¥R? = Coefficient of determination
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Table 4 - Bartlett's Homogeneity test. Floriandpolis, SC, Brazil, 2018. (n=93)

Variables Statistics Degrees p-value*
Gender 1.8854 1 0.1697
EGT/CGH 0.0243 1 0.8761
Previous training 0.3270 1 0.5674
Experience in the area 0.0031 1 0.9556
HEI 2.6706 2 0.2631

*p = Significance level; TEG = Experimental Group; * CG = Control Group.

DISCUSSION

The results of this study point to a positive effect of high-fidelity clinical simulation on the
acquisition of knowledge related to children’s health, as the students who participated in the simulations
obtained a significantly higher increase in the knowledge level than those who did not participate.
Recent studies corroborate this finding, highlighting its benefits for the development of clinical and
procedural skills, referring to the training of professionals in Pediatrics and Neonatology'®*%. The use
of simulations during the teaching-learning process is becoming a notorious and increasingly popular
education method in Nursing teaching at the global level?*. In addition to contexts already developed,
where up to 25% of clinical learning takes place in a simulated environment?®, clinical simulation has
also been used in countries with limited resources, in order to train Nursing students to act in the
reduction of infant mortality°.

It is known that, many times, the students do not have the opportunity to experience the
themes inherent to children’s health taught in theory and discussed in the classroom during their
undergraduate studies?®. The simulated clinical scenario helps in this aspect, as they will be able to
train themselves through this active method, which makes it possible to experience multiple situations,
favoring clinical reasoning and the association between theoretical content and practice®%. In this
perspective and corroborating the findings of the current study, a multicenter survey developed in
South Korea showed that the combination of theoretical education with clinical simulation exerted a
positive impact on Nursing students’ knowledge and self-confidence, in relation to Pediatrics teaching®.
With the simulation, the students manage to objectively perceive their evolution, thus enhancing
awareness of their real capabilities™.

Further corroborating the findings of the current study, the results of a meta-analysis indicated
a superior effect of high-fidelity clinical simulation on cognitive learning results?*. In addition to the
increase in the knowledge level, a Turkish experimental study identified that clinical simulation exerted
a positive impact on the development of Nursing students’ attitudes in the management of epileptic
seizures in children, which differentiated it from low-fidelity simulation®. Nursing students’ clinical
competence can also be improved through repeated experiences in clinical simulation, as pointed
out by an Arab experimental study'®.

Considering that children represent a vulnerable population segment in which potential errors
by inexperienced students can be even more harmful, the benefits contributed by simulation in terms of
safety for pediatric patients and their families are highlighted?. It is suggested that simulation promotes
the students’ ability to independently provide a safe Nursing practice, as the safe care assumptions
learned in theory can be easily forgotten in the face of practical obstacles?. In the simulated clinical
experience, the students have the opportunity to deal with stressors that they will find in real children’s
care situations, such as crying and the need to adapt the communicative process with the children to
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their developmental stage, as well as the presence of family members. The competences for children’s
care go beyond the technical and clinical aspects, requiring the ability to effectively communicate
and collaborate with the family, from the perspective of the family-centered care philosophy, which
underpins children’s health care?™. In this sense, by integrating different students’ skills (procedural,
clinical, relational and attitudinal), high-fidelity clinical simulation can greatly contribute to the teaching-
learning process in Pediatric Nursing.

Regarding the “teaching institution” variable, belonging to the University A group presented
a statistically significant effect on knowledge acquisition. In each locus, the simulations took place
at a different moment; however, the same facilitator was present in all three institutions, using the
same simulators and simulated scenarios, thus minimizing the possibility of bias. In this sense, we
hypothesize that experiencing the clinical simulation after the theoretical block and before the theoretical-
practical block (as was the case at University A) may have contributed to the positive results related
to cognitive learning. It is believed that this result can be associated with the fact that simulation plays
an important role in the students’ transition to the real context, reducing the initial shock when entering
the clinical practice, considering that current simulators offer a high level of realism™. In this sense, it
may be that students who experience simulated clinical experiences in Pediatrics before starting the
theoretical-practical activities in the field feel safer to experience learning situations in real contexts,
with less stress and anxiety towards the children and their families, exerting a positive impacting on
their learning?. However, we highlight that the difference observed can be attributed to other factors
inherent to each institution, not evaluated in this study. No other studies were found that analyzed
the ideal time to perform clinical simulation in Pediatric Nursing teaching, which limits the discussion
on this finding and signals the need for further research studies.

Although the literature suggests that satisfaction with simulated clinical experiences has proved
to be important for the teaching-learning process, as the participants feel motivated to be at the center
of the process, favoring increased competence through simulated scenarios'62-2°, satisfaction exerted
no significant effect on knowledge acquisition in this study. It is believed that, due to the fact that the
study population was reduced by half for this analysis, when only considering the EG (as only those
who underwent the intervention answered the Satisfaction Scale), there may have been statistical
power loss, which precluded detection of significant effects. This hypothesis is corroborated by the
fact that the university variable, which reached statistical significance in the previous analysis, also lost
significance in this complementary analysis. In addition to that, as presented in the characterization
of the numerical variables, there were high values for the Satisfaction Scale variable, that is, most of
the scores obtained in this scale were considered high (mean of 9.11, minimum of 7.7). Therefore, it
is also possible that the satisfaction variable had no effect on knowledge acquisition, due to the fact
that most of the students reported high satisfaction with the simulation strategy used, regardless of
their performance on the knowledge test. This hypothesis is based on the fact that a general positive
satisfaction is reported among students who participated in the simulations, either among those who
acted directly in the scenario or among those who observed their peers’ performance®®. In this sense,
a quasi-experimental study found a high level of satisfaction with the simulated clinical experience
among the participating Nursing students, obtaining a mean of 4.86 points (standard deviation=0.28)
in the satisfaction scale used, whose maximum score would be 5.0 points™. It is noted that, as it
integrates learning — bringing together the theoretical bases and psychomotor skills, and contributing
to critical thinking — high-fidelity clinical simulation motivates the students by enabling them to find in
the simulators what is addressed in the theory".

Finally, it is noted that the effect of the “study group” and “university” variables observed on
the outcome was independent from the other variables. That is, regardless of the students’ gender
and age and whether they have previous training or experience in the area, participating in the clinical
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simulation after the theoretical activities and before the theoretical-practical activities (as was the
case in University A) was decisive for a better performance in the knowledge test and, consequently,
in cognitive learning related to Pediatric Nursing.

Despite all the relevant findings of this study, there are limitations. The first one is related to
the students’ participation modality in the scenarios, taking turns in direct performance in the scene,
as well as to the participation, at the debriefing moment, of students who only watched the scene.
However, despite that limitation, the high levels of overall satisfaction with the simulations corroborate
a good simulated experience. Another limitation refers to the fact that knowledge acquisition was only
considered by means of a questionnaire with closed questions, not validated, only evaluating short-
term acquisition; that is, the assessment instrument did not consider all dimensions of learning and
was not reapplied later to assess knowledge retention.

In addition to that, the coefficient of determination (R?) was low in both regression analyses
performed: around 25%. This result probably indicates that there are other variables potentially
associated with the outcome that were not investigated by this study (however, it was decided to
include few variables in the model, in compliance with the principle of parsimony). Furthermore, there
may have been an improper specification of the functional relationship between the variables present
in the model; in this sense, a non-linear model might be more suitable for the analysis.

Regarding selection of the participants, despite the fact that the invitation to the students was
made by people with no relation of pedagogical authority (scholarship students, from other phases
of the course or graduate studies), as the recruitment process was coordinated by the responsible
professors of each center, it is worth noting this fact as a possible source of bias, although unlikely.

However, although there are limiting factors in this research, its results showed that the use of
high-fidelity clinical simulations in Pediatric Nursing teaching reached high satisfaction levels among
the students and contributed in a significant and effective way to their cognitive learning.

CONCLUSION

According to the results obtained through this study, it was possible to conclude that the
participants’ cognitive learning increased significantly after experiencing the high-fidelity clinical
simulation as a teaching-learning tool. Therefore, the research points out that high-fidelity clinical
simulation as a teaching strategy exerted a positive impact on the students’ cognitive learning in the
field of Pediatric Nursing.

On the other hand, the students’ satisfaction with the simulated experiences did not exert
a significant impact on the scores they obtained in the tests. Nevertheless, it was evident that the
students were satisfied in participating of the situations related to children’s health in a safe and
simulated way. The importance of these findings for Pediatric Nursing teaching is highlighted since,
from this experimental study with multiple data analysis, a positive and significant effect of simulation
on knowledge acquisition was proven.

Finally, it is proposed to develop future research studies on the topic, which will assist in the
discussion of issues that go beyond the limits of the current study, with a view to composing a robust
literature, which supports the use of high-fidelity simulation in the training of nurses, in the context
of Pediatrics. Specifically, studies with larger populations that investigate other variables potentially
associated with the outcome, by means of non-linear methods. It is recommended that, in these
future studies, not only short-term knowledge acquisition but also long- and medium- term retention
of learning be evaluated.
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