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ABSTRACT 
Objective: To evaluate, in Nursing students, the effect of clinical simulation as an educational 
strategy for learning about the cardiovascular physical examination. Methods: Quasi-experi-
mental study, with the placement of 30 undergraduate nursing students, from a public univer-
sity in Northeast Brazil, in two groups - intervention and control. The educational intervention 
consisted of a clinical simulation applied to the intervention group. The control group received 
only the usual class. Pre-test and post-test were applied with questions about cardiovascular 
physical examination for both groups. In the inferential analysis, we used chi-square or Fisher’s 
exact tests for categorical variables; and the Student’s t-test for independent samples. Results: 
The results showed that the difference in correct answers between the intervention and control 
groups was statistically significant, with a value of p of 0.05. Conclusion: We concluded that the 
applied educational strategy had a positive effect on undergraduate nursing students to learn 
the cardiovascular physical examination.
Descriptors: Nursing; Simulation Training; Physical Examination; Education, Graduate; 
Learning.

RESUMO
Objetivo: Avaliar, em estudantes de Enfermagem, o efeito da simulação clínica como estratégia 
educativa para a aprendizagem sobre exame físico cardiovascular. Métodos: Estudo quase 
experimental, com alocação de 30 graduandos em Enfermagem, de uma universidade pública 
do Nordeste do Brasil, em dois grupos — intervenção e controle. A intervenção educativa 
constou de simulação clínica aplicada ao grupo-intervenção. O grupo-controle recebeu 
apenas aula usual. Foram aplicados pré-teste e pós-teste com perguntas sobre exame físico 
cardiovascular para os dois grupos. Na análise inferencial, utilizaram-se os testes de qui-
quadrado ou exato de Fisher, para as variáveis categóricas; e o teste t de Student, para amostras 
independentes. Resultados: Os resultados mostraram que a diferença de acertos entre os 
grupos de intervenção e controle foi estatisticamente significativa, com valor de p de 0,05. 
Conclusão: Conclui-se que a estratégia educativa aplicada teve efeito positivo em estudantes 
de graduação em Enfermagem para a aprendizagem do exame físico cardiovascular.
Descritores: Enfermagem; Simulação; Exame Físico; Educação Superior; Aprendizagem.

RESUMEN
Objetivo: Evaluar, en estudiantes de Enfermería, el efecto de la simulación clínica como 
estrategia educativa para el aprendizaje sobre examen físico cardiovascular. Métodos: Estudio 
casi experimental, con asignación de 30 graduandos en Enfermería, de una universidad pública 
del Nordeste de Brasil, en dos grupos — intervención y control. La intervención educativa 
constó de simulación clínica aplicada al grupo-intervención. El grupo-control recibió solo clase 
usual. Han sido aplicados pretest y postest con preguntas sobre examen físico cardiovascular 
para los dos grupos. En el análisis inferencial, se ha utilizado los testes de chi cuadrado o exacto 
de Fisher, para las variables categóricas; y el test t de Student, para muestras independientes. 
Resultados: Los resultados mostraron que la diferencia de aciertos entre los grupos de 
intervención y control ha sido estadísticamente significativa, con valor de p de 0,05. Conclusión: 
Se ha concluido que la estrategia educativa aplicada tubo efecto positivo en estudiantes de 
grado en Enfermería para el aprendizaje del examen físico cardiovascular.
Descriptores: Enfermería; Simulación; Examen Físico; Enseñanza Superior; Aprendizaje.
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INTRODUCTION

The collection of data or history, the first stage of the Nursing 
Process (NP), is a deliberate, systematic, and continuous method. 
To accomplish it, we need the help of various techniques and pro-
cedures(1). In this context, anamnesis stands out in the collection 
of subjective data; and physical examination for objective data(2).

 The physical examination is performed carefully, using the 
propaedeutic skills of inspection, auscultation, palpation, and 
percussion(2). Such skills must be acquired during the training of 
nurses through teaching physical examination. This teaching should 
base on methodologies that favor critical thinking, reflection, and 
the students’ active participation(3), such as clinical simulation. 

 Clinical simulation is a pedagogical strategy capable of creating 
an environment that allows, through representation, experiencing 
a real event, clinical reasoning, and the anticipation of the reality 
of professional practice, developing the skills of the future nurse, 
and adding value to learning student(4-6). 

In Brazilian literature, the clinical simulation was used in nursing 
education on wound assessment and treatment(7); management 
of postpartum hemorrhage(8); pressure injury prevention and 
treatment(9); out-of-hospital cardiopulmonary resuscitation(10); 
and care for the person with burn injuries(11). However, these 
studies did not have as the primary approach teaching of physical 
examination of body systems, especially cardiovascular. 

Currently, cardiovascular diseases are the leading cause of 
death in Brazil(12). Knowledge and skill in clinical management 
for patients with cardiovascular impairment are relevant to the 
favorable outcome of care(13). Thus, the performance and regis-
tration of the cardiovascular physical examination enable better 
monitoring and management of the patient’s clinical condition(14). 

However, a study, carried out in two hospitals in the southern 
region of Brazil, showed that, although the majority of patients were 
hospitalized due to changes in the cardiovascular and pulmonary 
systems (76.8%), the records about the cardiovascular physical 
examination were the least frequent in medical records and were 
restricted only to cardiac auscultation and peripheral perfusion. 
Therefore, there is a gap in the register of other propaedeutic 
skills, which can be influenced by the teaching of Semiology and 
Semiotechnics in undergraduate Nursing courses(2). 

Given the above, it is necessary to carry out studies that 
demonstrate the effect of the simulated scenario for learning the 
cardiovascular physical examination. Thus, this study questions: 
Does clinical simulation have a positive effect on nursing students 
to learning cardiovascular physical examination?

OBJECTIVE

To evaluate the effect of clinical simulation as an educational 
strategy for nursing students learning about the cardiovascular 
physical examination.

METHODS

Ethical aspects

The ethical precepts of research with human beings were re-
spected. We carried out the collection after all participants signed 

the Free and Informed Consent Form. The study was approved 
by the Research Ethics Committee of the responsible institution.

Study Design, location, and period

A quasi-experimental study carried out in the first semester of 
2018, with the placement of 30 undergraduate nursing students, 
from a public university in Northeast Brazil, in two groups - inter-
vention and control. The educational intervention consisted of a 
clinical simulation applied to the intervention group. The control 
group received only the traditional class, which presented the 
content on cardiovascular physical examination to students in 
the lecture method. This procedure followed the checklist TREND 
(Transparent Reporting of Evaluations with Nonrandomized Designs), 
which has items that guide the improvement of the quality of 
the reports of non-randomized controlled studies(15).

Population and sample

The study population consisted of students enrolled in the 
subject Nursing Semiology and Semiotechnics in the same se-
mester of the experiment. The choice of this subject provided 
greater control to the study, since the students had no previous 
clinical experience on the physical cardiovascular examination, 
reducing possible biases.

The sample was defined using the following formula, which 
allows the comparison of means between an intervention group 
and a control group:

(δ1 
2 + δ2 2) . (Zα / 2 + Z1-β)2

(μ2 - μ1)2
n=

The values considered were: Zα / 2 95% confidence level (1.96); 
δ1 is the standard deviation of the control group in the pre-test 
and post-test scores; and δ2 is the standard deviation of the 
intervention group, both equivalent to 1.5; μ1 and μ2 refer to the 
expected score between the intervention and control groups, 
with 1.5 points being adopted; and the Z1-β power of 80%. Thus, 
the formula provided an approximated value of 30 nursing stu-
dents, 15 in the intervention group, and 15 in the control group. 

The inclusion criterion was being a student enrolled in the 
subject Nursing Semiology and Semiotechnics, at the university-
scenario of this study. The exclusion criteria were having failed 
the curriculum component before, having taken this discipline at 
another educational institution, not attending the intervention in 
full. It is noteworthy that there were no students in these situations.

Study Protocol

The simulated scenario was constructed using, in an adapted 
way, the model National League for Nursing (NLN) /Jeffries Simula-
tion Framework(16) and the relevant literature on cardiovascular 
physical examination. One aspect of the NLN /Jeffries Simulation 
Framework proposal is the design of the clinical simulation. This 
study included: definition of learning objectives; definition of the 
competences to be developed; simulation duration; characters 
involved in the simulation; the current history of the simulated 
patient; additional information that makes up the medical record; 
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speeches directed by the simulation characters; and the simula-
tion objectives to be delivered to the student(17). We also created a 
checklist on the student’s proposed activities during the simulation, 
which the other students, who watched the simulation, received 
to support the discussions during the debriefing. 

Also, the constructed scenario was discussed with specialists, 
through the focus group, in two meetings lasting three hours each. 
The researcher was the mediator of discussions and reflections. 
Each topic of the simulation scenario was discussed exhaustively 
until the complete agreement between the experts. All sugges-
tions were analyzed and added to the scenario. 

When applying the intervention, we did not randomly divide 
students into control and intervention groups. The first 15 students 
with available time to participate in the intervention, previously 
scheduled, formed the intervention group. These received in-
structions on the simulation and two were invited to voluntarily 
apply for the roles of nurse and nursing student in the clinical 
simulation. The control group received only the traditional class. 

The data for both groups were collected using a form, containing 
sociodemographic and academic information; and, of the pre-
test and post-test, with questions oriented to the cardiovascular 
physical examination. 

The simulation scenario was set in the university’s nursing 
laboratory, containing furniture simulating a nursing ward, a 
patient represented by a mannequin, with his cardiovascular 
functions previously adjusted according to the clinical case. The 
responsible researcher performed the simulation of the man-
nequin’s voice, who previously trained for the role.

The entire simulation was recorded, and the video of the 
simulation was subsequently presented to the whole interven-
tion group, which had the checklist of the proposed activities, to 
support the discussion during the debriefing. The tutor conducted 
the structured debriefing, which contemplated students’ posi-
tive aspects of the activities developed, points to improve, and 
general observations.

After completing the simulation, we invited the participants 
to answer a structured form about the emotions experienced. 
To this end, we adapted the satisfaction scale with the simulated 
clinical experiences(18). Then, the post-test form was applied to the 
intervention and control groups, containing the same questions 
about the cardiovascular physical examination of the pre-test. 

Results analysis and statistics

The collected data were organized in Microsoft Excel spread-
sheets and analyzed using the statistical software IBM SPSS Statistic 
21.0 for Windows. The relative and absolute frequencies of the 
categorical variables were calculated, as well as the measures of 
central tendency and dispersion of the quantitative data, which 
had their normality tested using the Kolmogorov-Smirnov test 
(p < 0.05). 

The inferential analysis allowed us to evaluate the differ-
ence between means of the intervention and control groups. 
Initially, an intergroup comparison was performed, comparing 
the independent variables (sociodemographic and educational), 
using the chi-square test and Fisher’s exact test. The intergroup 
analysis also occurred in the pre-test and post-test moments, 

evaluating the dependent variable (number of correct answers 
in the pre-test and post-test). The chi-square test was used for 
categorical variables. The intragroup analysis, using Student’s t-test 
for dependent samples, allowed the analysis of the intervention 
group in the pre-test and post-test moments. In all inferential 
calculations, we adopted the significance level of 0.05. 

 
RESULTS

Participants in the intervention group were predominantly 
female (73.3%) and single (80%), were attending their first un-
dergraduate course (73.3%), had no failure history (93.3%), and 
had, on average, 24.69 years old. The minority participated in 
extension, research, or monitoring projects on the nursing process 
or physical examination (20%).

Participants in the control group were predominantly female 
(86.7%) and single (73.3%), were attending their first under-
graduate course (60%), had no failure history (66.7%), and had, 
on average, 25.76 years old. The minority (20%) participated 
in extension, research, or monitoring projects on the nursing 
process or physical examination.

Table 1 shows the characterization of the intervention and 
control groups, as well as the comparison between the variables. 
Regarding sociodemographic and educational data, the interven-
tion and control groups showed similarity (p > 0.05).

Table 1 - Characterization of intervention and control groups - Brazil, 2018

Intervention Control p 
value Variables n % n %

Gender 
Female 11 73.3 13 86.7 0.5242

Male 4 26.7 2 13.3
Marital Status

Married 3 20.0 4 26.7 0.3632

Single 12 80.0 11 73.3
Origin

Capital 5 33.3 11 73.3
0.4041country 6 40.0 3 20.0

Other 4 26.7 1 6.7
First undergraduate course

Yes 11 73.3 9 60.0 0.5242

No 4 26.7 6 40.0
Started undergraduate course at  
another university

Yes 4 26.7 3 20.0 0.6372

No 11 73.3 12 80.0
Failure

Yes 1 6.7 5 33.3 0.6672

No 14 93.3 10 66.7
Nursing technical course

Yes 1 6.7 2 13.3 0.8672

No 14 93.3 13 86.7
Research group on the nursing process 
or physical examination 

Yes 2 13.3 3 20.0 0.3712

No 13 86.7 12 80.0
Research, extension, or monitoring 
projects

Yes 3 20.0 3 20.0
0.5162

No 12 80.0 12 80.0

Note: 1Chi-square test; 2Fisher's exact test.
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Table 2 shows the percentage of correct answers in the pre-
test and post-test of each of the questions evaluated between 
the intervention and control groups. 

In the pre-test, the correct answers for each of the questions 
between the groups were homogeneous, with no statistical 
significance, which shows that there was no prior difference in 
knowledge between the groups. At the post-test moment, the 
intervention group, submitted to clinical simulation, did not 
present statistical significance when analyzing the questions of 
the instrument individually. We highlight that questions 2 and 3 
obtained 100% correct answers in the intervention group, which 
prevented the formation of Table 2 × 2. 

Figure 1 presents the general performance of each group in 
the pre-test and post-test moments graphically. The study dem-
onstrated a moderate difference in correct answers between the 
intervention and control groups after the exclusion of discrepant 
data (the discrepant improvement of one of the students in the 
control group). A student in the control group is not expected to 
score just one question right in the pre-test and, after redoing it, 
to score six questions right. Thus, with this exclusion, we observed, 
using Student’s test-t, moderate evidence (p = 0.05) that the clini-
cal simulation for the cardiovascular physical examination was 
responsible for an improvement in the students’ performance in 
comparison to the control group. 

The intragroup analysis was carried out based on the veri-
fication of the average of correct answers in the intervention 
group in the pre-test and post-test moments. The interven-
tion group had a median (p = 0.141) of 6.0 in the pre-test; and 
median (p = 0.192) of 8.0 in the post-test. After applying the 
Student’s t-test, we found a statistically significant difference 
between the means (p = 0.001), indicating the improvement 
of the intervention group. 

Table 3 - Scale of satisfaction with simulated clinical experiences, Brazil, 2018

Variables Extremely 
satisfactory Very satisfactory Satisfactory Not very 

satisfactory Unsatisfactory

Satisfaction with the practical dimension
Global satisfaction 26,7% 33,3% 40,0% 0% 0%
with the simulation 20,0% 60,0% 20,0% 0% 0%
Learning achieved 46,7% 33,3% 20,0% 0% 0%
Motivation when coming to the course 46,7% 20,0% 26,7% 6,6% 0%
Dynamics of simulation 40,0% 26,7% 13,3% 13,3% 6,7%
Active participation in the developed scenario 60,0% 20,0% 20,0% 0% 0%
Interaction with colleagues 66,7% 20,0% 6,7% 6,6% 0%
Interaction with Teaching Staff 40,0% 40,0% 13,3% 6,7% 0%
Satisfaction with the degree of difficulty of the scenario 40,0% 26,7% 33,3% 0% 0%

Satisfaction with the “realism” dimension
Realism of the developed scenario 53,3% 40,0% 6,7% 0% 0%
Credibility during the scenario 53,3% 40,0% 6,7% 0% 0%
Quality of the material used 46,7% 33,3% 20,0% 0% 0%
Quality of equipment used 46,7% 33,3% 20,0% 0% 0%
Quality of the simulator 46,7% 40,0% 13,3% 0% 0%

Satisfaction with the cognitive dimension
Satisfaction  with the discussion post-scenario (debriefing) 33,3% 40,0% 26,7% 0% 0%
Linking the scenario to the theory 66,7% 26,7% 6,6% 0% 0%
Adequacy to themes     classes 60,0% 33,3% 6,7% 0% 0%

Table 2 - Percentage of correct answers in the pre-test and post-test - 
Brazil, 2018

Pre-test Post-test
Questions Intervention Control p value Intervention Control p value 

1 53.3 66.7 0.4271 86.7 60.0 0.3431

2 66.7 66.7 0.4341 100.0 66.7 -
3 93.3 80.0 0.8001 100.0 93.3 -
4 93.3 80.0 0.8001 93.3 73.3 0.7331

5 20.0 6.7 0.8001 53.3 20.0 0.4461

6 73.3 80.0 0.6371 73.3 86.7 0.4761

7 60.0 60.0 0.4551 93.3 80.0 0.8001

8 60.0 53.3 0.6221 60.0 60.0 0.1681

9 86.7 60.0 0.6571 93.3 66.7 0.6671

10 33.3 20.0 0.6291 20.0 20.0 0.0811

Note: 1Fisher's exact test. 
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Figure 1- Distribution of performance improvement, according to the group
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The intervention group assessed satisfaction with the experi-
ence of clinical simulation on cardiovascular physical examination. 
Table 3 presents the results of the scale used.

In Table 3, we found that the majority of students in the in-
tervention group rated the simulation as “extremely satisfactory” 
and “very satisfactory.”

DISCUSSION

The result of this study demonstrated that there was an improve-
ment in learning when we evaluated the overall performance of 
the intervention group, submitted to the simulation compared 
to the control group. Corroborating this result, the literature(19) 
states that simulation favors critical and reflective learning, 
contributing positively to the development of skills necessary 
for the training of nursing students.

The experience of simulation during undergraduate studies 
contributes to the development of greater confidence in the use of 
assessment skills by the student during health care in real clinical 
contexts(20). Nurses must have theoretical, practical knowledge and 
clinical judgment to perform the procedures safely, effectively, 
and ethically(21). Clinical simulation contributes to the technical 
and humanized qualification of nurses to manage care(6). 

The development of clinical scenarios, with clear objectives, 
allows the student to get closer to reality, satisfaction, and con-
tinuous assessment of the learning process. Thus, previously 
developed and validated scenarios can help ensure the success 
of the teaching strategy(22), as described in the present study.

Simulation is a learning tool responsible for developing the 
skills necessary for the training of future professional nurses. 
Among these, the perceptual-cognitive, instrumental, interper-
sonal, affective, and resource management skills in time and 
space stand out(23).

The significant differential of the simulation is the reflective 
moment, which happens after the execution of the scene, the 
debriefing. This place is essential because it offers students the 
opportunity to use specific strategies, guided by the facilitator, 
to help them be able to transfer learning from simulation to 
practice in the real world(24,25). In this study, the debriefing with 
the intervention group happened after the scene simulation. It 
was a moment similar to that reported in the literature.

The main objective of the simulation is to incorporate, in 
clinical situations in the real world, the skills developed by the 
student during the experience and debriefing. The simulation 
also helps to increase the experience, improve skills, and improve 
students’ interaction with patients. Furthermore, the simulation 
allows the students to practice, monitor their improvement, and 
demonstrate proficiency before experiencing this moment in the 
health service(26). In the present study, students in the interven-
tion group recorded and discussed general observations as well 
as positive and improving points.

In the undergraduate nursing course, a relevant goal is to teach 
students to think like nurses. Thus, teaching strategies need to 
model this thinking, guiding students to orient their learning to 
the environment of practice and social contribution. They must 
apply their knowledge, in contextually relevant connections, in 
the new situations(24).

Researchers reported that cardiovascular physical examina-
tion is not a reality for nursing students, creating gaps in the 
care provided(2,26). Improving technical skills for obtaining data 
and carrying out nursing interventions is a challenge for under-
graduate students.

There is a need for universities to encourage the clinical 
practice of physical examination in their curricula in order to 
provide the highest number of opportunities for learning. In this 
context, simulation is a meaningful learning strategy, which al-
lows the nursing student to develop these clinical skills(27). Thus, 
the positive results obtained in the present study, concerning 
the general performance of students in the post-test moment, 
can reflect positively on their practical skills when confronted 
with clinical practice.

Thus, the clinical simulation points to changes in the student’s 
critical thinking, providing increased responsibility in the face 
of care, and the need to have the necessary skills to attend(28). In 
another aspect, there is a need to develop systems that promote 
the safety of patients and professionals in health services, to 
guarantee safety in the learning process, without exposing real 
patients to unnecessary risks(4).

Also, the result found in the present study regarding the level 
of satisfaction of the students concerning the simulation, in the 
dimensions of practice, “realism” and cognitive, stands out. The 
research showed the students’ approval regarding this teaching 
method as a way to optimize and improve the learning process. 
This evidence ratifies the literature, which indicates that students 
submitted to the experience become more confident and skilled in a 
given competence, which reflects in satisfaction with the method(27).

Study Limitations

The limitations of this study were the collection of data in 
only one educational institution and with a small sample. Thus, 
we suggest carrying out new research involving other training 
realities and other clinical contexts, so that the effect of simula-
tion in nursing teaching is more widely understood.

Contributions to nursing, health, or public policy fields

The present study is relevant to the nursing area since the 
clinical simulation on cardiovascular physical examination can 
contribute to the training of professionals more qualified to 
work in different health work environments, allowing students 
to evaluate and intervene in reality with less exposure to risk and 
focusing on patient safety.

CONCLUSION 

We conclude that the intervention group, submitted to clini-
cal simulation on cardiovascular physical examination, showed 
improvement in general performance. Also, the satisfaction levels 
of these students were positive in terms of practice, “realism,” and 
cognitive. Thus, clinical simulation had a positive effect on the 
learning of undergraduate nursing students. It is also worth noting 
the contribution of the study to the improvement of educational 
technologies for the training of future nursing professionals.
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