
fmed-12-1563540 June 5, 2025 Time: 17:46 # 1

TYPE Original Research
PUBLISHED 10 June 2025
DOI 10.3389/fmed.2025.1563540

OPEN ACCESS

EDITED BY

Nourhan F. Wasfy,
Suez Canal University, Egypt

REVIEWED BY

Chenguang Zhang,
Sanofi Genzyme, United States
Hend Abo Elatta,
Mansoura University, Egypt

*CORRESPONDENCE

Qing-ping Wen
dmuwqp@163.com

Peng Gao
dalianpeople@163.com

†These authors share first authorship

RECEIVED 20 January 2025
ACCEPTED 20 May 2025
PUBLISHED 10 June 2025

CITATION

Lin Y, Wang T-t, Hou Y-y, Lu X-y, Gao L-j,
Hersi SA, Gao P and Wen Q-p (2025) Online
scenario simulation teaching in airway
management for undergraduate anesthesia
students.
Front. Med. 12:1563540.
doi: 10.3389/fmed.2025.1563540

COPYRIGHT

© 2025 Lin, Wang, Hou, Lu, Gao, Hersi, Gao
and Wen. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Online scenario simulation
teaching in airway management
for undergraduate anesthesia
students
Yun Lin1†, Ting-ting Wang1†, Yuan-yuan Hou1, Xin-yu Lu1,
Le-jun Gao2, Salad Abdirahman Hersi2, Peng Gao1* and
Qing-ping Wen1,3*
1Department of Anesthesiology, First Affiliated Hospital of Dalian Medical University, Dalian, China,
2Department of Graduate, Dalian Medical University, Dalian, China, 3Department of Anesthesiology,
Dalian Medical University, Dalian, China

Background: The rapid growth of online education has led to the extensive

exploration of innovative teaching methods to improve learning outcomes

in medical training. This study aimed to evaluate the effectiveness of online

scenario-based simulation in an airway management course for undergraduate

anesthesia students.

Methods: A total of 130 undergraduate students participated in an online airway

management course. The primary objective was to assess the effectiveness

of this teaching method by comparing post-class quiz scores. Secondary

outcomes were evaluated based on technical and non-technical skills scores

across four simulation scenarios. An anonymous questionnaire was also

distributed to gather students’ perceptions and experiences.

Results: The simulation group exhibited a significant improvement in post-

class quiz scores compared to the traditional group (p < 0.001). In the

second simulation, students showed enhanced technical skills across all four

scenarios (p = 0.030, p = 0.037, p = 0.028, p = 0.028, respectively), as

well as improved non-technical skills, including task management, teamwork,

communication, vigilance, crisis identification, decision-making, and self-

confidence. Questionnaire responses indicated that students found the course

both enjoyable and beneficial in improving their problem-solving abilities.

Additionally, 97.3% of participants felt the course enhanced their self-

learning and teamwork skills, while 97.22% reported it facilitated mastery of

anesthesia techniques.

Conclusion: Online scenario-based simulation teaching has proven to be a

highly effective and engaging educational tool for undergraduate anesthesia

students. It significantly improves both technical and non-technical skills while

promoting critical thinking and problem-solving development.
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1 Background

The rapid advancement of mobile Internet technology has
positioned online medical education as a pivotal approach in
medical training, primarily due to its flexibility and accessibility,
which overcome the traditional limitations of time and space (1).
This integration of medical education with online platforms has
led to the emergence of various innovative educational models (2,
3). During the COVID-19 pandemic, our institution, like many
others globally, shifted to online teaching (4). However, this transi-
tion presented significant challenges, especially in courses focusing
on clinical skills. The conventional online teaching model often
struggles to foster active student participation and engagement in
the learning process (5, 6). Traditional teaching methods typically
rely on one-way knowledge transmission through lectures, theoret-
ical instruction, and limited video demonstrations, providing few
opportunities for students to actively engage or participate in
hands-on practice (7, 8). These challenges are amplified in an online
setting, where the absence of immediate interaction and feedback—
typical in face-to-face communication—further reduces student
engagement (9). Given the highly practical nature of anesthesi-
ology and the limited existing research on web-based anesthesia
education, it is essential to explore and develop effective online
teaching strategies for professional skills training to enhance the
quality of teaching and learning in this domain.

Simulation training, which involves creating realistic medical
scenarios where students assume various roles, is a valuable
teaching method (10). It not only organizes and integrates theoret-
ical knowledge but also effectively bridges the gap between founda-
tional knowledge and clinical practice (11). Furthermore, it helps
students enhance their teamwork, critical thinking, and clinical
decision-making skills (12). Given the limited clinical experience
of undergraduate students, which often results in challenges in
applying knowledge flexibly and difficulties in crisis management
and diagnosis (13), online simulation-based teaching can effectively
address these gaps. Additionally, it can stimulate students’ interest
in learning and improve their clinical reasoning and communica-
tion abilities (14, 15).

Students’ limited clinical experience was found to hinder
their performance during initial simulation exercises in previous
simulation-based teaching activities (13). To enhance the effective-
ness of simulation training, a question-and-answer session was
incorporated prior to the simulation activities. This session
was designed to help students consolidate theoretical knowledge
and prepare for the practical scenarios they would encounter.
Additionally, debriefing is commonly integrated into the teaching
process to optimize the outcomes of simulation training (16).
In this phase, instructors guide students to critically evaluate
the simulation process and review their clinical performance,
fostering systematic and reflective learning while addressing areas
for improvement (16, 17). This approach is particularly crucial
in medical education, as it emphasizes collaboration, situational
learning, and the development of presentation and decision-
making skills (12, 18). With this method, students are more engaged
in the online course, while instructors maintain greater control over
the learning process, ultimately enhancing teaching quality (19).

Airway management is a critical responsibility for anesthesi-
ologists. The identification and management of difficult airways

present significant challenges, as inadequate management can
lead to severe complications (20). To tackle these challenges,
this study focused on teaching content related specifically to
difficult airway management. Initially, students consolidated their
theoretical knowledge of difficult airways through a question-
and-answer session. Following this, online simulation teaching
was implemented, incorporating effective debriefing techniques. In
summary, this study aims to evaluate the efficacy of scenario-based
simulation teaching in an online airway management course.

2 Materials and methods

2.1 Ethical approval and informed
consent

The entire training process was conducted online via Tencent
Meeting, with the simulation teaching facilitated through vital signs
simulation software. No patients were involved or harmed during
this study. The study was covered under the ethics review of the
First Affiliated Hospital of Dalian Medical University and received
approval from the teaching management of Dalian Medical
University. The curriculum followed the teaching standards of
Dalian Medical University. This study adhered to the Declaration
of Helsinki and the ethical review guidelines of the First Affiliated
Hospital of Dalian Medical University. All procedures were
conducted in compliance with relevant guidelines and regulations,
including but not limited to the use of online teaching platforms,
confidentiality of student data, and privacy protection. Formal
consent was obtained from all participants.

2.2 Sample and sample size

The sample size was calculated based on the primary outcome
variable, measured by post-class quiz scores. According to our
pilot study, the mean post-class quiz score in the traditional group
was 29.03 with a standard deviation of 6.27. This study hypothe-
sized a five-point difference in post-class quiz scores between the
traditional group and the simulation group. Thus, a sample size
of 84 students was required, assuming α = 0.05 and β = 0.05. To
account for potential data loss, 130 participants were enrolled. All
students were in their fourth year of university, with 65 partici-
pants in the simulation teaching group and 65 in the traditional
teaching group. The sample size calculation was performed using
PASS version 15.0.

2.3 Preparation phase

A total of 130 students participated in the study. All partici-
pants had previously completed the theoretical course in anesthesia
and relevant training in tracheal intubation. Before the course,
students were provided with study materials, including the latest
airway management guidelines (20), in both Chinese and English.
Each student was required to review these materials alongside the
textbook before attending the class.
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2.4 Pre-class quiz

The detailed process of the web-based anesthesia teaching study
is outlined in Figure 1. All students first completed a 20 min quiz
assessing their knowledge of airway management. The quiz covered
topics including: (1) how to perform airway assessments in patients
with head and neck trauma; (2) preparation for tracheal intubation
and extubation precautions in patients with pharyngeal tumors; (3)
causes of hypoxia after anesthesia induction in patients with normal
preoperative airway assessment; (4) measures to take after multiple
failed intubations during general anesthesia induction. The instruc-
tor did not provide answers during the quiz, and the results were
kept concealed. The same topics were retested at the end of the

class to evaluate changes in students’ proficiency in professional
knowledge.

2.5 Question and answer session

To enhance the effectiveness of simulation training, a question-
and-answer session was introduced prior to the simulation
exercises, aimed at reinforcing students’ theoretical knowledge
and preparing them for the practical scenarios they would face.
Students were randomly assigned to eight groups, each consist-
ing of four members. Eight questions of comparable difficulty were
prepared, with each group assigned one question to answer, and
their responses were scored. Once a group completed its answer,

 

Before class 

In class 

Simulation of scenarios 
Instructors: 
·  Brief introduction 
·  Prepare four simulation scenarios on difficult 

airway  
·  Two teachers play the roles of patient and surgeon 

respectively, and one teacher uses a PowerPoint 
presentation to show a case and guide students 
through the situation in the scenario and simulates 
the patient's vital signs by applying vital signs 
simulation software, while the three teachers 
cooperate to guide the whole simulation process 

Students: 
·  Play the roles of first-line anesthetist, nurse, 

second-line anesthetist and chief anesthetist 
respectively  

·  Solve problems encouraged in the scenarios 

Pre-class quiz 

·  Pre-class quiz with five questions 

Instructors: 
·  Provide relevant learning materials 

Students: 
·  Read them before class 

Question and answer session 

Instructors: 

·  Brief introduction 
·  Present eight similarly difficult questions 
·  Go over and summarize the problem 

Students: 
·  Discuss and co-operate as a group to answer 

Debriefing and simulation again 

·  Summarize the simulation process 
·  Perform simulation training again using the same 

simulation scenarios

Post-class quiz 

·  The questions on the post-class quiz are the same as 
those on the pre-class quiz

FIGURE 1

Implementation process of web-based anesthesia teaching study.
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other groups were invited to provide supplementary responses and
earn points for correct answers. Following the session, detailed
explanations were provided for each question. Topics covered
included: (1) risk factors for difficult mask ventilation; (2) risk
factors for difficult tracheal intubation; (3) methods for awake
tracheal intubation; (4) strategies for managing anticipated difficult
tracheal intubation; (5) grading of laryngoscopic exposure; (6)
treatments for bronchospasm; (7) techniques for establishing an
invasive airway; and (8) considerations for extubating patients with
difficult tracheal intubation.

2.6 Scenario simulation training process

Prior to the training, roles were assigned to participants: two
first-line anesthesiologists, two second-line anesthesiologists, an
anesthesia director, and a nurse. To support the simulation, two
instructors took on the roles of patient and surgeon, respectively
(the structure and scenarios of the online simulation are illustrated
in Figure 2). The instructor provided a thorough briefing on the
simulation process, outlining the method and the responsibili-
ties of each role. The simulation was designed to closely replicate
the clinical workflow, including a preoperative patient visit and
scenarios where first-line anesthesiologists sought assistance from
second-line anesthesiologists or the director when encountering
challenges. Four simulation scenarios were prepared: two for antici-
pated difficult airways and two for unanticipated difficult airways
(Table 1). Virtual props, such as laryngoscopes, laryngeal masks,
light sticks, fiberoptic bronchoscopes, and other relevant tools, as
well as drugs used in simulations, were provided to the students.
One instructor utilized a PowerPoint presentation to present case
details (patient history, past medical history, relevant examina-
tions, type of surgery, etc.) and a simulated training scenario in the
operating room. Vital signs simulation software was employed to
simulate the patient’s real-time vital signs, adjusting them based on
the students’ actions. The other instructor played the role of the
patient, simulating stress responses (e.g., choking, nausea, dyspnea)
in reaction to the students’ interventions. The instructor guided the
students through appropriate responses, utilizing PowerPoint to

present emergency scenarios during the simulation (a demonstra-
tion of specific parts of the simulation is available in Supplementary
Material 1). Students had the opportunity to communicate with
both the patient and the surgeon at any point to gather informa-
tion on the patient’s medical history and the surgical procedure.
Each scenario lasted 20 min, followed by a teacher-led debrief-
ing that addressed both technical and non-technical aspects of
the simulation. Afterward, the same students participated in a
second simulation. The instructor assessed and scored their perfor-
mance across both simulations. Upon completion of each case,
the instructor provided a comprehensive summary, including an
analysis of any adverse patient effects and an evaluation of whether
appropriate actions and precautions were taken.

2.7 Evaluation of scenario simulation
training

The instructor evaluated the entire simulation process using
both technical and non-technical criteria. Technical points were
awarded according to the following scoring system: two points for
each completed exercise, two points for completing all exercises,
one point for completing more than 50% of the exercises, and
0.5 points for completing less than 50%. Non-technical points
were assessed based on the criteria established by the Stanford
Anesthesia Cognitive Aid Group (21), covering aspects such as
task management (e.g., task allocation, equipment preparation),
teamwork, communication, sustained vigilance, crisis identifica-
tion, decision-making, and self-confidence (non-technical criteria
detailed in Supplementary Material 2). Each fully completed item
earned 1 point, partially completed items were awarded 0.5 points,
and incomplete items received 0 points. The detailed scoring scale
for scenario simulation teaching is provided in Table 1.

2.8 Post-class quiz

A post-class quiz was administered at the end of the course,
using the same questions as the pre-class quiz, to assess the

FIGURE 2

The structure and scenarios of the online simulation.

Frontiers in Medicine 04 frontiersin.org

https://doi.org/10.3389/fmed.2025.1563540
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1563540 June 5, 2025 Time: 17:46 # 5

Lin et al. 10.3389/fmed.2025.1563540

TABLE 1 Simulation scenarios and technical and non-technical scoring criteria.

Scenarios Technical skills Non-technical skills

A) In the aftermath of a traumatic car accident, the patient
sustained the cervical spine fracture combined with skull base
fracture, then internal fixation will be per formed under general
anesthesia. However, the patients limited head tilt and the
mentum-to thyroid distance of less than 6cm pose challenges.

Identify difficult airway
Fix cervical vertebrae and avoid nasotracheal intubation
Select video-assisted laryngoscopy

Task management
Teamwork
Communication
Sustained vigilance
Crisis identification
Decision making
Self-confidence

B) In the case of a patient with ankylosing spondylitis undergoing
laparoscopic gastrectomy under general anesthesia, the limited head
tilt, the mentum-to thyroid distance of less than 6cm, and the
mouth opening of less than 3cm all pose risks

Identify difficult airway
Use awake tracheal intubation guided by fiber
bronchoscopy
Correct process of awake tracheal intubation

–

C) A radical thyroid surgery under general anesthesia is planned
with no airway abnormalities on preoperative evaluation.
Unfortunately, bronchospasm occurred due to multiple attempts at
intubation after the failure of a direct laryngoscopic intubation

Attempt with the video-assisted laryngoscopy
Seek assistance from a more experienced medical
professional
Solve bronchospasm

–

D) For a laparoscopic appendectomy under general anesthesia with
no airway abnormalities on preoperative evaluation, direct
laryngoscopic intubation failed and several alternative approaches
were attempted without success.

Attempt with video-assisted laryngoscopy
Seek assistance from a more experienced medical
professional
Find alternative approaches after three failed
intubations (Laryngeal mask airway, wake up the patient,
tracheotomy)

–

effectiveness of the teaching modality by comparing pre- and post-
class quiz scores.

2.9 Questionnaire

An anonymous online questionnaire was distributed to gather
student feedback. The questionnaire included the following
questions: (1) Are you satisfied with scenario simulation teaching?
(2) How does this course compare to previous traditional courses?
(3) Difficult airway simulation teaching feels incredibly real. (4)
Does this course effectively improve problem-solving skills? (5)
Does this course effectively improve self-learning ability? (6)
Does this course effectively improve teamwork skills? (7) Does
this course effectively increase interest in professional knowledge
learning? (8) Difficult airway learning provides great benefits
in improving anesthesia skills? (9) I am able to grasp the
content of this course.

2.10 Statistical analysis

This study was a controlled trial, with students assigned to
either the simulation or traditional teaching groups to evaluate the
effectiveness of the online simulation. The primary objective was to
assess the impact of the teaching modality by comparing post-class
quiz scores. Secondary outcomes were evaluated based on techni-
cal and non-technical skills scores across two simulation scenarios.
Data were presented as mean ± standard deviation. Post-class
quiz scores were compared using a t-test. Both technical and non-
technical skills in each of the four scenarios were analyzed using a
paired t-test. Descriptive statistics were employed to summarize the
questionnaire data, with frequency distributions and percentages

used to illustrate the proportions within each category. A signif-
icance level of α = 0.05 was applied, with p < 0.05 considered
statistically significant.

3 Results

3.1 Student basic information

Table 2 provides a comprehensive overview of participant
information. All students had successfully completed theoretical
coursework and practical exams; however, they had not undergone
clinical practice.

3.2 Web-based anesthesia simulation
teaching enhanced students’
understanding of airway management

Figure 3 illustrates the quiz scores of 130 students, showing a
significant increase in post-class scores for the simulation group
compared to the traditional group (p < 0.001). There were no
significant differences in pre-class scores.

3.3 Web-based anesthesia simulation
teaching demonstrated high
effectiveness

Table 3 presents the evaluation of technical and non-technical
points across four scenarios: two anticipated difficult airway
scenarios and two unanticipated difficult airway scenarios. While
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TABLE 2 Demographic characteristics of participants.

Variable Number Percentage (%)

Gender

Female 86 66.2

Male 44 33.8

Age

25 2 1.5

24 6 4.6

23 22 16.9

22 73 56.2

21 27 20.7

Normal training phase

Theory qualified 130 100

Technical qualified 130 100

Clinical experiences

Yes 0 0

No 130 100

FIGURE 3

Comparison of post-class quiz scores between traditional group
and simulation group. Post-class quiz scores are presented as
means ± SD. Significantly different from the simulation group at
***P < 0.001.

no significant differences were observed in technical and non-
technical points across the scenarios, the total scores (techni-
cal + non-technical) for all four scenarios demonstrated a statisti-
cally significant improvement during the second attempt compared
to the first (p < 0.05).

3.4 Course feedback and satisfaction
survey results

The survey results (Figure 4) revealed that all students
expressed a preference for scenario simulation teaching, finding it
superior and more engaging than their previous learning methods.
The students highly valued this teaching approach. Specifically,
88.89% of participants found the simulation scenarios in the
airway management course to be realistic. Additionally, 97.3%
of students reported that the course enhanced their self-learning
and teamwork skills, while 97.22% indicated that it improved

their abilities in difficult airway management. A majority of
students (83.33%) felt confident in their mastery of the course
content. Overall, the survey responses unanimously indicated
that the course effectively fostered independent exploration
and problem-solving skills, with students subjectively report-
ing that this teaching method positively impacted their learning
outcomes.

4 Discussion

The COVID-19 pandemic has profoundly reshaped the
landscape of medical education, accelerating the widespread
adoption of online teaching methods (22). While traditional online
approaches offer increased accessibility, they often struggle to
engage students effectively and fail to foster clinical reasoning
(23), particularly in hands-on fields like anesthesia. Online scenario
simulation teaching presents a promising solution to these limita-
tions (23).

Simulation-based learning, long valued for its ability to
replicate realistic clinical scenarios, allows students to apply
theoretical knowledge in a controlled, risk-free environment (12).
By integrating online platforms with simulation training, the
flexibility and accessibility of the Internet can be combined with the
interactive and immersive nature of simulation exercises (24). This
hybrid approach not only enhances students’ technical competen-
cies but also promotes the development of essential non-technical
skills, such as teamwork, communication, and crisis management
(12, 18, 25). Online simulation training offers students the opportu-
nity to encounter and manage a variety of airway scenarios, includ-
ing both anticipated and unanticipated difficult airways, without
the risks associated with real clinical settings (26). For undergrad-
uate students preparing to enter clinical practice, this simulation
course equips them with the confidence needed to navigate complex
clinical situations in their future careers (27). Moreover, the online
format eliminates the need for physical presence in a simulation
center, increasing accessibility for a larger number of students while
reducing costs and enhancing convenience compared to traditional
simulation training (24).

To maximize the effectiveness of simulation training, we facili-
tated students’ consolidation of knowledge related to difficult
airways by posing a series of open-ended questions prior to
the simulation exercises. This method not only fostered critical
thinking but also maintained high levels of student engagement and
motivation throughout the training (28, 29).

Our findings indicated that web-based anesthesia simulations
significantly enhanced students’ understanding of airway manage-
ment, facilitated the translation of theoretical knowledge into
practical skills, and improved performance in subsequent simula-
tions. Additionally, non-technical skills—such as task management,
teamwork, communication, sustained vigilance, crisis identifica-
tion, decision-making, and self-confidence—also showed marked
improvement. The benefits of this simulation training included
increased confidence, reduced anxiety, and improved proficiency
(30). In the present study, post-class quiz scores from the simula-
tion group significantly outperformed those from the traditional
group, confirming the effectiveness of scenario simulation training.

Questionnaire results revealed that all students found the
approach beneficial, enhancing their learning efficiency and interest
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TABLE 3 Comparing performance in the first and second simulations.

Classification Term First time Second time P-value

Scenario A Technical points 2.25 ± 0.354 5.00 ± 0.000 0.058

Non-technical points 2.25 ± 0.354 4.75 ± 1.061 0.126

Overall score 4.50 ± 0.707 9.75 ± 1.061 0.030

Scenario B Technical points 2.75 ± 1.061 4.50 ± 0.707 0.090

Non-technical points 3.00 ± 0.000 5.50 ± 0.707 0.126

Overall score 5.75 ± 1.061 10.00 ±1.414 0.037

Scenario C Technical points 3.00 ± 0.000 5.75 ± 0.354 0.058

Non-technical points 1.75 ± 0.354 4.75 ± 0.354 0.105

Overall score 4.75 ± 0.354 10.50 ± 0.000 0.028

Scenario D Technical points 2.75 ± 1.061 5.25 ± 0.354 0.126

Non-technical points 2.25 ± 0.354 5.50 ± 0.707 0.144

Overall score 5.00 ± 0.707 10.75 ± 1.061 0.028

FIGURE 4

Questionnaire results on course feedback.

in systematic professional development. Specifically, 97.3% of
students reported improvements in self-learning and teamwork
skills, while 97.22% felt the course enhanced their difficult
airway management capabilities and believed the teaching method
positively impacted their learning outcomes. Through the integra-
tion of online teaching and scenario simulation, undergraduate
anesthesia students developed essential crisis management skills,
crucial for addressing practical clinical challenges.

Overall, our findings indicate that online scenario simula-
tion training is both highly effective and engaging for anesthe-
sia education. These results align with studies in nursing and

pharmacy education, which have shown that online simula-
tion teaching improves students’ learning outcomes and offers a
positive educational experience (31, 32). Furthermore, students
have demonstrated enhanced execution and leadership skills in
crisis situations (33). Another study found that students involved
in online simulation-based teaching exhibited significant improve-
ments in knowledge acquisition, with the interactive nature of
simulation-based learning proving particularly effective in fostering
enthusiasm for the subject matter (34).

In online simulation teaching, active student engagement is
essential. However, instructors often face challenges in closely
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monitoring student involvement and accurately assessing partici-
pation rates in an online environment (35). This lack of control can
directly affect the quality of instruction and hinder the achievement
of desired learning outcomes (18). Direct debriefing effectively
addresses these challenges by extending teaching sessions, motivat-
ing students, and enhancing instructors’ control over the online
classroom (36). Based on the learning outcomes observed during
the direct debriefing phase, instructors can guide students back
into simulation scenarios, help them identify areas of weakness,
supplement their knowledge, and integrate it into a coherent
framework (37). Additionally, debriefing encourages students to
articulate their thoughts and emotions, promoting reflection on
both individual and collective experiences (38).

Despite these promising results, several limitations exist in
this study. First, the absence of blinding led to potential bias in
the analysis of subjective observations. Second, the study did not
include follow-up assessments to evaluate the long-term impact
of online simulation training on students’ clinical practice. Future
work will involve tracking these students’ progress over the long
term to assess the continued influence of this teaching method.
Additionally, multicenter, randomized controlled trials with larger
sample sizes will be conducted to further investigate the effective-
ness of this approach.

5 Conclusion

In conclusion, online scenario simulation training has proven
to be a highly effective and engaging educational tool for
undergraduate anesthesia students. Incorporating this training into
the curriculum not only enhances students’ technical and non-
technical skills but also fosters the development of critical thinking
and problem-solving abilities.
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