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Abstract

Surgical Nursing is a practical and applied course with difficulties in finding,
receiving and reproducing clinical cases in the practical teaching process,
hindering students from participating in the treatment of patients. In the
“Internet plus Education” era, the application of the teaching mode combin-
ing “virtual simulation + emergency care simulator”, which deeply integrates
modern information technology into education and teaching, is an inevitable
trend of medical education and development. It can solve the above-mentioned
difficulties, and improve the clinical thinking ability in medical students,
comprehensively improve the quality of teaching and cultivating high-quality
applied medical talents. This paper discusses the application of the teaching
mode combining “virtual simulation + emergency care simulator”.
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1. Introduction

In modern medicine, it is required to cultivate “application-oriented” talents with
a solid theoretical foundation and strong practical ability who are well-educated
and competent for clinical positions. However, in medical practice teaching, it’s
often the case that clinical cases are hard to find, receive and reproduce, and
students have few opportunities and abilities to participate in the treatment of
real patients. Only by traditional teaching modes, medical students are rarely
able to practice while learning theoretical knowledge, which restrains the devel-

opment of their clinical thinking ability. In view of the above, the Ministry of
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Education of the People’s Republic of China issued relevant documents on dee-
pening education reform and promoting the integrated development of modern
information technology and teaching (Ministry of Education of the People’s Re-
public of China (2011-2020) & 2017). Consequently, it is a trend to apply virtual
simulation technology and emergency care simulator that integrate new tech-
nologies such as the Internet, sensing technology, and artificial intelligence to

medical teaching.

2. Significance of Practice Teaching Mode Combining
“Virtual Simulation + Emergency Care Simulator”

2.1. Connotation

Relying on virtual reality software and hardware, medical virtual simulation can
highly reproduce the course of diseases and simulate operation space, patients,
operating instruments, materials, etc., which has strong practicality and helps
resolve the difficulties faced by traditional teaching modes in medicine. Sup-
ported by computer and artificial intelligence technology, medical emergency
care simulator can simulate a variety of physiological and disease characteristics
of the human body, conduct systematic coding according to the needs of medical
teaching, and give highly sensitive feedback for clinical diagnosis, treatment,
nursing and other measures in the teaching process, characterizing it with the
advantages of high simulation, reusability, multifunction, and high controllabil-
ity (Chen & Lu, 2014). The medical teaching mode based on virtual simulation
platform and adopting emergency care simulators breaks through the teaching
dilemma and improves students’ practical ability, thereby training their clinical
thinking ability (Wang, Gong, Chen et al., 2021).

2.2. Challenges Encountered by Surgical Nursing in Practice
Teaching

Surgical Nursing is a practical and applied discipline, and it is a clinical skill re-
quired for nurses. In this discipline, undergraduate teaching contains many dif-
ficult but important contents, especially the treatment of critically ill patients in
Surgical Nursing. However, since such patients are critically injured and need
urgent treatment, and students may get infected during on-site teaching, so it is
not suitable to carry out practical teaching. As a result, students have no chance
to learn and participate in the clinical treatment process. On the other hand, if
students are not proficient in professional skills participate in clinical treatment,

they may bring secondary injuries to the patients.

2.2.1. Particularity of Experimental Subjects

The practical teaching of medical and nursing students is the process of culti-
vating medical talents based on exploring human life science, with patients as
the object in practice, so it highlights medical ethics and morality. In addition,

invasive and close operation is often conducted for medical care, and the limita-
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tions of disease control should be taken into consideration. For school students,
it’s dangerous to carry out operation and treatment on patients directly. In par-
ticular, critically ill patients are not common, and their treatment scenarios have
little space for students to participate in and are hard to be reproduced, so stu-

dents have few chances to practice with real patients as experimental subjects.

2.2.2. Dangers in Experimental Environment

The treatment process of surgical critically ill patients specifically includes pre-
hospital first aid, in-hospital treatment, and treatment of corresponding special-
ties. However, in actual teaching process, these scenes are difficult to reproduce,
especially the on-site first aid. In addition, there may be certain dangers in on-site
first aid scenes, such as falling objects and collapses. The lack of and dangers in
the experimental environment cause a direct impact on the practice teaching of

application-oriented talents.

3. Application of the Teaching Mode Combining “Virtual
Simulation + Emergency Care Simulator” in the Surgical
Nursing in Our University

3.1. The Training Platform of Intelligent Virtual Simulated
Thoracic Injuries First Aid Thinking of the Department of
Surgical Nursing of Our University Came into Being

The complexity and diversity of clinical diseases and relative lack of typical cases
have a great impact on the cultivation of students’ clinical skills. The School of
Nursing attaches great importance to the practical teaching of surgical nursing.
Therefore, in 2019, the Department of Surgical Nursing of our university in-
itiated a training project of virtual simulated thoracic injuries treatment (which
has been opened to public on the national virtual simulation experiment teach-

ing course sharing platform—“LAB-X” platform (http://www.ilab-x.com)) (see

Figure 1), and obtained the approval on the provincial first-class undergraduate
course using virtual simulation experimental teaching in the same year (which
was recommended to participate in the national review), and won the first prize
of the Information-based Teaching Competition among Guangxi Colleges and
Universities in 2020.

The training project is based on more than 100 real cases of thoracic injuries
received by the affiliated hospitals of our university, and the possible situations
of patients are all included. The project incorporates multidisciplinary know-
ledge and covers 12 common nursing operational skills and first aid skills. The
following 4 virtual scene modules experienced by patients with thoracic injuries
are reproduced in the project (see Figure 2): 1) 120 Emergency center; 2) On-
site accident rescue; 3) Emergency treatment in ambulance; 4) In-hospital treat-
ment The project creates a 24-hour online class for students to cultivate their
first aid thinking ability and skills, communication and cooperation abilities (Qin,
Yang, Deng et al., 2021).
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Figure 1. The Training platform of intelligent virtual simulated thoracic injuries first aid thinking developed by the
Department of Surgical Nursing of our university was opened to public on the iLAB-X.
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Emergency treatment in ambulance In-hospital treatment

Figure 2. Four virtual scenes in the Training platform of intelligent virtual simulated thoracic injuries first aid thinking.
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3.2. The Introduction of Emergency Care Simulators of the
Department of Surgical Nursing

In 2018, the School of Nursing introduced an emergency care simulator (Gau-
mard simulator juno-001) (see Figure 3), including: one arm with articulation
and 1 venous arm; male and female chest skin, wigs and genitals; Real-time elec-
tronic box; CEAMaestro command and control softward; One arm supporting
automated non-invasive blood pressure (NIBP) measurement; teaching tablet
computer, etc. These components set the Juno simulator apart from traditional
model. With a built-in intelligent system, Juno simulator can simulate a "real"
patient by setting parameters through the computer. It can be used by medical
students to perform repeated and real-like practices, including: airway care, right
subclavian and bilateral chest tube care and maintenance, enema operation,
intravenous injection, manual control of carotid pulses, gastric tube indwelling,
NIBP monitoring, stoma care and flushing, tracheostomy postoperative care and
intubation, catheterization, ventilation, etc. The corresponding parameters can
be set with the change of the condition, and the intelligent system can be set and
controlled through the computer, so that the simulator will have the same physi-
ological and pathological characteristics as real patients, creating real clinical
situations and bringing an immersive practical operation environment for med-

ical students.

Figure 3. Juno-001, emergency care simulator in the teaching and research sec-
tion of the department of surgical nursing.
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3.3. Application of the Teaching Mode Combining “Virtual
Simulation + Emergency Care Simulator” in the Surgical
Nursing in Our University

Instructional design. Surgical Nursing is a compulsory and main course for
nursing students. In this course, treatment of thoracic injuries is of great signi-
ficance to students, with its experimental course accounting for three periods.
Since 2019, the Department of Surgical Nursing has applied the experimental
course combining “virtual simulation + emergency care simulator” to the train-
ing courses. This course is offered in the second semester of the sophomore year
of nursing undergraduate students and the first semester of the sophomore year
of junior college students. After completing the theoretical learning of thoracic
injuries, students will begin their experimental courses in the multi-functional
and integrated surgical nursing skills simulation training room with a real working
atmosphere, which integrates practical training, advanced intelligent simulation
and virtual simulation functions. Experimental courses include: 1) Virtual Expe-
rimental Operation of Thoracic Injuries (1 period; online); 2) Actual Nursing
Operation on Emergency Care Simulator (ECS) (1.5 periods; in-person); 3)
Discussion and Conclusion of Cases (0.5 periods; in-person).

Examination & Effect. Examining Method (Figure 4) Score = 40% of online
examinations (virtual experiment examinations) + 60% of in-person examina-
tions (case-based teamworking skills OSCE examinations), of which in-person
OSCE examinations include the theoretical examination on thoracic injuries
cases (40%, Figure 5) and actual nursing operation on emergency care simulator
(60%, Figure 6).

The examination takes 40 minutes in total, assessing students’ technical oper-
ation, judgment thinking, and patient-centered systematic treatment concept
comprehensively. Effect: The pass rate of our students majoring in nursing on
the virtual simulation experiment project is 93.7%, while the excellent rate reaches

87.2%; The pass rate of emergency care simulator skill examination is 100%.

Online Examination Virtual Experimental Operation

[ 40% and Examination
Score | —
Thoracic Injuries Case Examination
— 40%
In-person
Examination |_J
- 60%
Actual Nursing Operation on ECS
L accounts for 60%

Figure 4. Examination and evaluation.
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The screenshot for the examination on thoracic

injuries-caused tension pneumothorax

Figure 5. Virtual simulation experiment project applied
in practices and examinations.

ECS applied in examination

Figure 6. Emergency care simulator applied in practices
and examinations.
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4. The Application Significance of the Medical “Virtual
Simulation + Emergency Care Simulator” Teaching
Pattern

4.1. The Application Significance of the Medical Virtual
Simulation

Medical virtual simulation teaching has a higher requirement for students’ au-
tonomy, innovation, constructivity and flexibility (Yang, 2020; Deng, Zou, Su et
al., 2022); It also allows trial and error, which greatly improves participants’
knowledge and cognitive skills and integrates knowledge into practice better,
therefore, participants can learn from mistakes or even can be provided with the
opportunity to learn (Pottle, 2019; Kuhn, Huettl, Deutsch et al., 2021; Coyne,
Merritt, Parmentier et al., 2019); Its educational purposes include professional
health training, education or assessment (Yardley, Teunissen, & Dornan, 2012);
Students can carry through the information collecting and clinical decision-
making in a safe clinical simulation environment (Norman, 2005); Students are
exposed to varied simulation situations, and preview clinical scenarios in ad-
vance, so that they can be prepared for the clinic (Edelbring, Dastmalchi, Hult et
al., 2011). These exactly make up for the shortcomings of off-line class time and
serve as an complement to the traditional medical education (Kononowicz,
Woodham, Edelbring et al., 2019).

4.2. The Application Significance of Medical Emergency Care
Simulators

With emergency care simulator as a teaching carrier, patients’ physiological and
pathological characteristics are simulated driven by physiological electricity. The
trainees can receive corresponding physiological responses from the simulator
shown in the monitoring equipment after performing the rescue and nursing, to
create a full-function first-aid simulation environment for nursing students,
bring students into a tense rescue atmosphere immediately and arouse students’
learning interest (Huang, Liu, Yang et al.,, 2013); During the whole treatment,
students must make full use of every minute, so that they can improve their
emergency response ability and first aid awareness; The students’ team-work
spirit can be invisibly enhanced through group teaching, which can improve the
clinical thinking ability of medical students compared to traditional teaching
(Yan, Li, Yan et al., 2019; Prosser & Sze, 2014; Sun, Cai, Chang et al., 2021; Ma &
Luo, 2020).

4.3. The Teaching Pattern of “Virtual Simulation Technology +
Emergency Care Simulator” Strengthens the Clinical Thinking
Ability of Medical Students: 1 +1 > 2

The organic combination of virtual simulation technology and emergency care
simulator establishes a real-like, repeatable and error-correcting high simulation
experimental environment, which deals with the clinical cases’ problems that are

difficult to come across, obtain or get involved in. The virtual simulation, a kind
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of online teaching, can be described as “virtual”, while the emergency care si-
mulator, related to “reality”, is an in-person teaching. Both of them all link to-
gether and can complement each other well, resulting in the effect of making one
plus one bigger than two during teaching. The combination of them enhances
students’ sense of reality and engagement when practicing, so that students can
better understand the responsibilities of medical staff, consider from the pers-
pective of patients indeed, handle the injured and gradually form and strengthen
the clinical thinking. As a result, the pattern of “virtual training, theoretical
learning-intelligent simulation-practical application-feedback learning” will be
formed. The virtual simulation teaching pattern can take the teaching concept of
“relying mainly on reality, combining virtuality and reality” as the guiding prin-
ciple. Meanwhile, the emergency care simulators are applied to solve the tactile
sensation problems in the virtual operation, realizing virtuality’s complementing
the reality; Students’ thinking ability can be lifted by virtual simulation, while the
technique can be practiced in real life. The combination of reality and virtuality
can boost students’ clinical thinking ability. For instance, to strengthen students’
mastery of clinical knowledge and skills; To ameliorate the effective way of clin-
ical nurse-patient and doctor-patient communication; To boost students’ resi-
lience to clinical emergencies; To enhance the ability to identify and solve prob-
lems; To establish the idea of clinical treatment, clinical judgment thinking abil-

ity and humanistic care.

5. Conclusion

To sum up, the teaching mode combining “virtual simulation + emergency care
simulator” has changed the “teacher-centered” teaching concept and constructed
a “student-centered” teaching concept. The difficulty of teaching can be solved
through the application of the “intelligent virtual simulation thoracic injuries
first aid thinking training” platform online, combined with the application of
emergency care simulator teaching, and a safer practice and learning environ-
ment can be built. Medical students can carry out medical practice in a con-
trolled environment, better integrate theory with practice, and avoid medical
disputes effectively; Having been applied to clinical cases, it can make up for the
shortcomings of the high consumption of practical teaching resources and low
repeatability, and students can strengthen their scientific clinical thinking in the
process of repeated practice-understanding-re-practice-re-understanding. Through
the application exploration of intelligent simulation information technology, we
have learned our lesson, such as, establishing teachers’ and students’ application
standards of information technology capability; At present, the construction of
the virtual simulation project in our department needs to be further improved.
The treatment phase of this project is only applied in Emergency Department,
and the subsequent settings related to treatment scenarios have not been com-
pleted yet. We anticipate that the fruits of education and teaching informatiza-

tion can better serve the training for medical and nursing students during the
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continuous improvement and perfection.
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