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Introduction

In situ simulation involves placing an emergency care 
simulator (ESC) simulator in an actual clinical working 
environment (such as a ward, toilet, corridor, etc.); that is, 
instead of simulating the working scene, in situ simulation 
involves restoring the clinic and being present in the actual 
working scene. This may help to deepen the understanding 

of nurses in a real and intuitive way, and thereby improve 
the teaching effect (1). Simulation teaching has established 
an important position in medical education, but according 
to existing research and literature at home and abroad, 
simulation content is primarily available in the fields of 
anesthesia, first aid, and critical illness (2). However, there 
are few reports on simulation teaching courses with nursing 
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emergency incidents as the main content, especially in situ 
simulation teaching (3). Traditional theoretical teaching can 
only educate students about the corresponding knowledge 
points, and cannot enable students to fully and proficiently 
master clinical thinking and processing procedures, and 
cannot meet the requirements of the new model of medical 
education. Therefore, the in situ simulation teaching 
method, which is used to improve the clinical thinking and 
teamwork ability of nurses in emergency nursing, as well 
as supplement the lack of nursing and clinical thinking in 
the field, forms an important part of simulation teaching to 
cultivate practical nursing talents. We present the following 
article in accordance with the MDAR reporting checklist 
(available at http://dx.doi.org/10.21037/apm-21-545).

Methods

General information

In 2019, 108 trainee nurses from the First Affiliated 
Hospital of Hainan Medical University were selected as 
the experimental group, all of whom were females with an 
average age of 23 years. In addition, 108 nurses who had 
worked for more than 5 years were selected as the control 
group, all of whom were female, and with an average age 
of 29 years. The study was conducted in accordance with 
the Declaration of Helsinki (as revised in 2013). The study 
protocol was approved by the ethics committee of the First 
Affiliated Hospital of Hainan Medical University (No. 
20190232). Informed consent was taken from all participants.

Designation of in situ simulation teaching courses

Issues related to emergencies were selected for in situ 
simulation, such as sudden changes in the condition of a 
patient (postoperative bleeding, shock, asphyxia, cardiac 
arrest, etc.), adverse events (bed falling/falling, serious 
adverse drug reactions, etc.), and equipment failure.

Special lectures

Spiral teaching was used to estimate and guide common 
problems in in situ simulation practice.

Data preparation

The patient’s general information, chief complaint, current 
medical history, and types of emergencies were sent to the 

nurses. The nurses consulted relevant literature and books 
based on the data, learned the theoretical knowledge, and 
prepared simulated teaching courses in the form of flipped 
classrooms.

Scene simulation

The simulation was conducted as follows: the clinical nursing 
ward was selected, and the existing monitoring facilities, 
rescue items, basic nursing operations, and other supplies 
were utilized, as well as the emergency care simulator (ECS) 
simulator system for layout. The scene should make the nurses 
feel like they are in an accurate representation of an actual 
situation, and provide a good experience effect. Basically, a 
group of four nurses took turns as the responsible nurse, with 
the rest as auxiliary nurses. The instructor was responsible for 
controlling the ECS system. The voice system could be used 
for dialogue and communication between patients and nurses, 
and information technology (IT) engineers could also provide 
assistance. At the same time, a doctor was invited to participate 
in the simulated teaching activities. The on-duty nurse began 
by checking the patient’s vital signs (according to the handling 
processes of different emergency events), asking the patient 
about their primary complaint, observing their condition, and 
performing the corresponding physical examinations. Group 
discussion based on medical history, physical signs, laboratory 
and auxiliary examination results was conducted in order to 
make a nursing diagnosis. This information, combined with 
the specialized theoretical knowledge and clinical nursing 
principles that have been learned, were utilized by the team 
members to implement emergency treatment on patients. 
The teacher responded to the nurse’s treatment measures 
verbally or on the monitor by controlling the simulation 
system. According to the curriculum design, the teacher 
presented the patients with various emergencies. The nurses 
constantly selected and adjusted nursing measures in a targeted 
manner based on patient responses and changes in vital signs. 
If the treatment and nursing measures are applied correctly, 
the patient (advanced simulator) turned from danger to 
safety, which signified that the nurse’s judgment was correct. 
However, improper or untimely selection of treatment and 
nursing measures affected the rescue effect, delayed the rescue 
opportunity, and in severe cases led to the death of the patient 
(senior simulator). 

Analysis and summary

Simulated teaching was performed using the CIPP (Context 
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Evaluation, Input Evaluation, Process Evaluation, Product 
Evaluation) teaching evaluation system (4,5), which 
involves aspects such as necessity of simulated teaching, 
teaching goals, teaching staff, student preparation, case 
design, situation realization degree, feedback, and teaching 
satisfaction, etc. Separate questionnaires were the designed 
for both instructors and trainee nurses. The questionnaires 
were filled out after each course, and the design and 
development of the course was subsequently adjusted based 
on the feedback from the questionnaires.

At the same time, a questionnaire survey was issued 
to evaluate the nurses’ clinical thinking ability, including 
their critical thinking ability, systemic thinking ability, and 
evidence-based thinking ability (6). Moreover, a cooperation 
measurement table was designed for the nursing team (7,8), 
which involved aspects such as trust, team orientation, support, 
shared mental model, and team leadership. The theoretical 
and clinical practice ability of the nurses was also assessed (9). 

Statistical analysis

GraphPad Prism 8 from GraphPad Software (San Diego, 
California, USA) was used to analyze the relevant data 
in the study, and the t-test was used to perform statistical 
analysis between the two groups. P<0.05 indicated 
statistically significant differences in the data.

Results

Self-evaluation of nurses after receiving emergency training

A total of 108 questionnaires were distributed following 

the teaching training, and 108 questionnaires were 
recovered (recovery rate of 100%). The data is shown in 
Table 1. The survey results showed that in situ simulation 
teaching was very helpful in the training and education of 
trainee nurses. 

Instructor’s evaluation of CIPP teaching

A total of 108 questionnaires were distributed following the 
teaching training, and 108 questionnaires were recovered 
(recovery rate of 100%). The data is shown in Table 2.

Questionnaire survey of nurses’ clinical thinking ability

A metric table was used to investigate the clinical thinking 
ability of medical students and the effectiveness of in situ  
simulation teaching (6,10). The test was conducted prior 
to undergoing the simulated teaching course and upon 
completion of the course. By comparing the clinical 
thinking ability of the trainee nurse with a nurse who has 
worked for more than 5 years or a nurse with a higher title, 
a quantitative evaluation of indicators and data analysis was 
performed. In this evaluation, the full score was 120, which 
was converted into a 100-point system. A score of 80– 
100 indicated significantly good clinical thinking ability, 
60–80 signified good clinical thinking, 40–60 represented 
general clinical thinking, 20–40 denoted poor clinical 
thinking, and 0–20 indicated significantly poor clinical 
thinking ability. The results of the study showed that 
compared with the control group, the clinical thinking 
ability of the trainee nurses was improved to a certain extent 

Table 1 Self-evaluation of 108 trainee nurses

Project
Significantly 
agree, n (%)

Agree,  
n (%)

Not sure,  
n (%)

Disagree,  
n (%)

Significantly 
disagree, n (%)

Psychological stress reduction 80 (74.07) 21 (19.44) 4 (3.70) 1 (0.93) 2 (1.85)

Improved ability to resolve emergencies in a 
timely and effective manner

89 (82.41) 15 (13.89) 1 (0.93) 2 (1.85) 1 (0.93)

Improved ability to analyze and solve problems 86 (79.63) 12 (11.11) 2 (1.85) 5 (4.63) 3 (2.78)

Improved professional theoretical knowledge 85 (78.70) 18 (16.67) 2 (1.85) 2 (1.85) 1 (0.93)

Critical thinking skills are cultivated 88 (81.48) 17 (15.74) 2 (1.85) 0 (0.00) 1 (0.93)

Increased interest in learning 87 (80.56) 18 (16.67) 1 (0.93) 1 (0.93) 1 (0.93)

Harmonious relationship with colleagues 90 (83.33) 12 (11.11) 1 (0.93) 2 (1.85) 3 (2.78)

Reduced nurse-patient disputes 87 (80.56) 15 (13.89) 2 (1.85) 2 (1.85) 2 (1.85)
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after in situ simulation teaching (Table 3). 

Nurse teamwork

The nursing team cooperation metric table was used to 
evaluate the degree of team cooperation among the trainee 
nurses. The metric table included five dimensions (trust, 
team orientation, support, shared mental model, and team 
leadership), with a total of 32 items (11,12). Trust, team 
orientation, support, shared mental model and the team 
leadership contained seven, eight, six, seven, and four items, 
respectively.

The survey results showed that compared with the pre-
simulation teaching course, the total score for teamwork 
among the trainee nurses was (93.98±6.12) points, and the 
average score of each dimension (from high to low) was 

(3.68±0.38) for the support dimension, (3.45±0.34) for 
the team orientation dimension, (2.64±0.41) for the team 
leadership dimension, (2.58±0.45) for the trust dimension, 
and (2.50±0.25) for the shared mental model dimension 
(Table 4 and Figure 1).

Theoretical and clinical practice capabilities

The theoretical examination papers were mainly based on 
the theoretical content involved in the rotation, and were 
combined with case analysis questions to comprehensively 
assess the nurses’ theoretical application ability. The 
clinical practice ability test involved three common clinical 
nursing events in the form of simulated nursing emergency 
cases. Based on the specific condition of the patients 
and the general conditions, the nurses were required to 

Table 2 Instructor’s evaluation of 108 intern nurses

Project
Significantly 
agree, n (%)

Agree,  
n (%)

Not sure,  
n (%)

Disagree,  
n (%)

Significantly 
disagree, n (%)

Find problems in time and notify the doctor 75 (69.44) 25 (23.15) 3 (2.78) 2 (1.85) 3 (2.78)

Assist the doctor to solve difficult problems 78 (72.22) 18 (16.67) 2 (1.85) 8 (7.41) 2 (1.85)

Excellent professional knowledge, skills, and 
cooperation with doctors

81 (75) 12 (11.11) 2 (1.85) 5 (4.63) 8 (7.41)

Maintain the order of patient visits 89 (82.41) 13 (12.04) 1 (0.93) 3 (2.78) 2 (1.85)

Effectively coordinate the relationship between doctors 
and nurses, as well as inter-departmental relationships 

85 (78.70) 18 (16.67) 2 (1.85) 2 (1.85) 1 (0.93)

Better handle emergency 87 (80.56) 17 (15.74) 1 (0.93) 1 (0.93) 2 (1.85)

No complaints from patients 86 (79.62) 13 (12.04) 3 (2.78) 3 (2.78) 3 (2.78)

Table 3 Evaluation of nurses’ clinical thinking ability

Project Trainee nurse (experiment group) Advanced nurse (control group)

Critical thinking skills

Before the simulation course 60.84±4.24 90.12±2.15###

After the simulation course 80.55±3.45** 92.34±2.46##

System thinking ability

Before the simulation course 56.45±3.79 88.44±4.25###

After the simulation course 83.59±3.58*** 90.46±3.24

Evidence-based thinking skills

Before the simulation course 59.68±3.89 89.38±3.21###

After the simulation course 80.99±3.71** 91.54±3.02#

Compared with before in situ simulation teaching, **P<0.01, ***P<0.001; compared with the control group, #P<0.05, ##P<0.01, ###P<0.001.
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conduct professional assessments of patients, put forward 
major nursing problems, and propose targeted nursing 
measures in terms of condition observation, assisted 
treatment, psychological care, humanistic communication, 
and education, etc., and evaluate the effectiveness of the 

nursing measures. Moreover, two common clinical nursing 
operation techniques were evaluated, and questions were 
asked on-the-spot. The survey results showed that the 
clinical practice ability of the trainee nurses was improved 
to a certain extent after in situ simulation teaching, however 
there was no difference in theoretical knowledge (Figure 2). 

Discussion

In recent years, with the continuous reform of the 
hospital system, the demand for high-quality nursing 
talents has become increasingly urgent. Therefore, the 
training of relevant nursing staff in responding to nursing 
emergencies is extremely important. Nursing emergencies 
refer to nursing-related incidents that are non-routine, 
unexpected, and sudden (10), including sudden changes in 
the condition of a patient (13,14), adverse nursing events 
(15,16), equipment failure (17), and other emergency 
events. Traditional clinical nursing training is usually a 
learning process in which the teacher actively teaches 
and the nurse passively accepts. This approach typically 
results in nurses having a strong sense of dependence, lack 
of problem awareness, creative thinking, independence, 
and poor consciousness. Furthermore, using this method, 
the enthusiasm for learning among nurses is low, and 
cannot meet the contemporary demand for nurses (18). 
In situ simulation teaching to practically train nurses can 
significantly improve the quality of the nurses’ responses to 
emergencies. 

In situ simulation involving placing an ESC simulator in 
the actual clinical work environment in a real and intuitive 
way. It provides a way to improve the reliability and safety of 
high-risk areas, deliberately practicing and integrating team 
skills in a clinical environment where time pressures exist, 
which provides an accurate sense of reality. It is also a rich 

Table 4 Evaluation of trainee nurses’ teamwork 

Project Dimension Before the simulation course After the simulation course

Trust 7 2.10±0.24 2.58±0.45

Team orientation 8 1.85±0.35 3.45±0.34**

Support 6 2.45±0.25 3.68±0.38**

Shared mental model 7 1.58±0.34 2.50±0.25*

Team leadership 4 1.45±0.65 2.64±0.41

Total score 62.21±5.54 93.98±6.12**

Compared with before in situ simulation teaching, *P<0.05, **P<0.01.

Figure 1 Evaluation of trainee nurses’ teamwork.
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Figure 2 Evaluation of the theoretical and clinical practice ability 
of trainee nurses (total score of 100 points). Compared with before 
in situ simulation teaching, **P<0.01, ***P<0.001.
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resource for identifying potential threats that may endanger 
patient safety (1). This teaching method offers considerable 
advantages and value when applied to the education of 
trainee nurses, such as the authenticity of training, time 
convenience, case diversity, training adjustability, patient 
safety, operation error correction, process controllability, 
teamwork, as well as offering recording and playback 
functions, etc. In situ simulation teaching has increasingly 
shown advantages  including authentic i ty,  safety, 
repeatability, high efficiency, and compliance with medical 
ethics requirements, and is a safe, reliable, and scientific 
method. 

In this emergency training, in situ simulation teaching was 
employed. Following the training course, the satisfaction 
of nurses and instructors was evaluated. At the same time, 
the clinical thinking ability, teamwork of nurses, as well 
as the theoretical and clinical practice capabilities of the 
trainee nurses were also assessed. The results showed that 
the satisfaction rate of in situ simulation teaching for trainee 
nurses was 94.9%, and the satisfaction of instructors to 
trainee nurses was 92.2%, indicating that in situ simulation 
teaching was invaluable to trainee nurses in emergency 
training. 

Nursing clinical thinking refers to the ability of nurses to 
use theory, intelligence, and experience to comprehensively 
analyze, judge, make decisions, and implement nursing 
measures for patients’ existing or potential nursing 
problems. It is a necessary prerequisite and foundation 
for carrying out holistic nursing according to nursing 
procedures, and is one of the core abilities that nurses need 
to possess (19). The survey results showed that the critical 
thinking, systematic thinking, and evidence-based thinking 
abilities of trainee nurses were improved to a certain extent, 
compared with before the in situ simulation teaching. 
Moreover, compared with experienced nurses, the gap 
was narrowed, and clinical thinking ability was improved. 
Therefore, it is necessary to strengthen the training of 
clinical thinking of trainee nurses to better adapt to clinical 
nursing work in the future.

In an increasingly complex medical environment, 
teamwork is particularly crucial to improve the quality of 
care and maintain patient safety. Studies have confirmed 
that effective teamwork among nurses can reduce nursing 
errors, patient mortality, bed falling rates, and improve 
patient satisfaction. At the same time, it can improve nurses’ 
job satisfaction, increase nursing performance, and promote 
effective communication between patients, family members, 
and nurses. Only through continuous and effective teaching 

and training can the team’s emergency collaboration and 
cohesion be improved (20). 

The results of the survey showed that, compared with 
before the in situ simulation teaching, the nurses’ trust, 
team orientation, support, shared mental models, and 
team leadership capabilities were all improved. In addition, 
investigation and analysis of the theoretical and clinical 
practice abilities indicated that the trainee nurses’ clinical 
practice abilities were greatly improved compared with 
before the in situ simulation teaching. 

In summary, the in situ simulation training method 
improved the clinical thinking ability, teamwork, as well 
as the theoretical and clinical practice ability of trainee 
nurses to a certain extent, and further enhanced their 
comprehensive abilities, in line with the contemporary 
requirements for modern nursing talents.
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