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－Abstract－

Background：Computer- and web-based simulation methods help students develop problem 

solving and decision making skills. In addition, they provide reality based learning to the 

student clinical experience with immediate medical feedback as well as repetitive training, 

on-site reviews and case closure.

Materials and Methods：Seventy-five third-year medical students participated in a two-week 

simulation program. The students selected four modules from eight modules as follows: 

airway and breathing 1, cardiac arrest 1, cardiac arrhythmia 1, and chest pain 1, and then 

selected the first case within each of the modules. After 2 weeks, a pass score was obtained 

and the data analyzed. The average pass score of over 70% was considered a passing grade 

for each module. If the student did not pass each module, there was no score (i.e., pass score 

was zero). In addition, when at least one of the four modules was zero, the student was not 

included in this study.  1)  

Results：Seventy-five students participated in the simulation program. Nineteen students 

were excluded based on their performance. The final number of students studied was 56 

students (74.7%). The average scores for each module 1 to 4 were 86.7%, 85.3%, 84.0%, and 

84.0%, and the average obtained pass score was 88.6 for the four modules in all 56 students. 

Conclusion：Medical simulation enabled students to experience realistic patient situations as 

part of medical learning. However, it has not been incorporated into traditional educational 

methodology. Here we describe the introduction and the development of various simulation 
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modules and technologies for medical education.

Key Words: Medical simulation, MicroSim®

Fig. 1. Introduction of the MicroSim® program (Korean version). Picture A-C shows the methods of 

program access.

Introduction

 

Medical simulation is a rapidly expanding 

area of within medical education. Simulation- 

based medical education (SBME) is comple- 

mentary to traditional methods of medical 

education.1, 2) SBME includes verbal role play, 

animal models, human cadavers, standardized 

patients or simulated patients, simple skills 

trainers, procedural simulators, virtual reality, 

computer screen-based simulation, and full- 

scale integrated patient simulators.
2-4)

Laerdal medical in Norway developed 

computer- and web-based simulation methods. 

The MicroSim
®
 system has been widely used 

worldwide; it is a self-directed computer 

program that mainly simulates medical 

emergencies. It helps students develop problem 

solving and decision making skills, and also 

provides reality based learning of clinical 

situations with debriefing for immediate 

medical feedback and enables repetitive 

training, on-site review and case closure.4, 5)

We present the results of a two week 

computer- and web-based simulation course 

as part of the Introduction to Clinical Medicine 

(ICM) for third-year medical students just 

before their clerkships and discuss simulation- 

based medical education and its various 

tools.

Materials and Methods

Seventy-five third-year medical students 

participated in a two week simulation program, 

at the Clinical Skills and Simulation Center 

(CSSC) and e-learning center at the lecture 

building of the Yeungnam University College 

of Medicine. MicroSim® inhospital version 

program (Laerdal medical in Norway, 2007) 

was already installed on the hospital network 

and was accessed by each computer (Fig. 

1A). Each student had a seat equipped with 

a desktop computer with internet and 
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Fig. 2. The process of MicroSim® inhospital program (Korean version). A shows initial picture of 

simulation program after one case was selected, all menus are shown during whole process which 

will be selected, B shows detailed next procedures which will be selected during each process, and 

C shows personal reviews of results which performed by oneself.

Modules
Average pass score

(N=56)
Passed rate
(N=75)

1. Airway & Breathing 1 92.6 86.7 %

2. Cardiac arrest 1 86.8 85.3 %

3. Cardiac arrhythmia 1 85.3 84.0 %

4. Chest pain 1 89.6 84.0 %

Average 88.6 85.0 %

Table 1. The final pass score for the four modules from the 56 students that passed all of the modules

headphones designated by student numbers 

and passwords.

The students were instructed to select 

four modules from eight available modules 

as follows: airway and breathing 1 (module 

1), cardiac arrest 1 (module 2), cardiac 

arrhythmia 1 (module 3), and chest pain 1 

(module 4), and then to select the first case 

from each of the modules (Fig. 1B, 1C). 

For each of the selected cases, the students 

could enter that case file repeatedly during 

the two-week program. Repeated testing and 

personal review were performed until the 

final submission. After the two weeks, the 

instructor accessed the program on the 

server for the detailed report of the students. 

A score was obtained and the pass and fail 

rate determined. An average pass score over 

70% was considered as a passing score for 

each module. However, if the student did not 

pass each module, there was no score (i.e., 

pass score was zero). When one of four 

modules was zero, this student was excluded 

from this study.

Results

Seventy-five third-year medical students 

participated in a two-week simulation program. 

Nineteen students were excluded because of 

suspected program errors and student error; 

the final effective number was 56 students 

CBA
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(74.7%), included in this study. The pass 

rates for each module 1 to 4 were 86.7%, 

85.3%, 84.0%, and 84.0%, were higher than 

the inclusion criteria, and the average pass 

score obtained was 88.6 for the four modules 

from the 56 students that passed all of the 

modules (Table 1). 

Discussion

Simulation-based medical education (SBME) 

is complementary to traditional methods of 

medical education. SBME include verbal role 

play, animal models, human cadavers, 

standardized patients or simulated patients, 

simple skills trainers, procedural simulators, 

virtual reality, computer screen-based 

simulation, and full-scale integrated patient 

simulators.
2, 3)

Advanced simulation technologies will 

fundamentally alter the landscape of medical 

education and practice across specialties.
1)

The goal of medical simulation is to allow 

physicians and other healthcare professionals 

to develop and perfect their skills without 

risk to patients. This will improve patient 

safety by allowing healthcare professionals 

to practice procedures until they achieve 

proficiency, and it provides a training 

environment that does not put patients at 

risk. In addition, medical simulation can 

provide training to proficiency in rare, 

complicated, or otherwise error-prone tasks 

without practicing on patients. Therefore, it 

might be an effective was to reduce medical 

errors. Simulation-based medical training 

might reduce medical errors by offering 

repetitive practice and immediate performance 

feedback and a standardized approach to 

medical training.6)

Procedural medicine lends itself well to the 

use of simulators, and this type of learning 

may improve patient safety.7) Laerdal medical 

in Norway has developed computer- and 

web-based simulation methods; the MicroSim® 

program has been widely used worldwide. 

This system is a self-directed computer 

program that mainly simulates medical 

emergencies. It helps students develop problem 

solving and decision making skills, and also 

provides reality based learning with debriefing 

for immediate medical feedback as well as 

enabling enable repetitive training, on-site 

review and case closure.4, 5) Compared with 

formal didactic instruction, adult learners are 

particularly well suited to this form of 

experiential learning and debriefing.8) For 

further background on simulation, we refer 

readers to a review article by Issenberg, et 

al,9) as well as the books Simulators in 

Critical Care and Beyond, edited by Dunn,10) 

and Practical Health Care Simulations, edited 

by Loyd, et al.11)

Microsim® (Laerdal Medical) is an exciting 

new multimedia learning package that may 

be a useful adjunct to advanced life support 

(ALS) training. Microsim® is a new multimedia 

program that provides structured training 
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and feedback on medical emergencies and 

ALS. The system contains a number of 

different modules covering  the assessment 

of the critically ill patient, peri-arrest 

arrhythmias, cardiopulmonary resuscitation 

and post-resuscitation care (Fig. 2).12) Eighty- 

two percent of students found the program 

useful. The students reported that the 

program improved their understanding in the 

following: the ABCDE approach (74%), airway 

management (70%), defibrillation (65%), basic 

life support (70%), ALS treatment algorithm 

(84%), role of cardiac arrest team leader 

(70%), and the role of team members (68%). 

Seventy-six percent of students would 

recommend the program to their colleagues. 

Ten percent thought the program could 

replace the ALS course completely, while 

15% thought it could replace it partly. Forty- 

eight percent of the candidates preferred the 

program to the ALS manual.12)

The results of this study showed that 

among 75 third-year medical students that 

participated in a two-week simulation program, 

19 were excluded and the final number of 

students that completed the program was 56 

(74.7%). However, the pass rates for each of 

the modules 1 to 4 were higher among the 

56 students, and their average pass score 

obtained was 88.6% for the four modules 

(Table 1). Therefore, the Microsim
®
 system 

was an exciting new multimedia learning 

package that might be considered as a 

useful adjunct to ALS training.
12)

Medical simulation allows students to 

experience realistic patient situations without 

exposing patients to the risk inherent in 

medical students learning and is adaptable to 

situations involving widely varying clinical 

content. Although SBME is becoming more 

widely used in medical education, it is 

typically used as a complement to traditional 

educational methodology.13)

The SBME approach to medical learning 

might become an integral part of the medical 

curriculum and incorporated into continued 

medical education across all medical professions 

and throughout a physician’s medical career. 

Here we describe the introduction and the 

development of various simulation modules 

and various simulation technologies, and 

their implementation, and report our initial 

experience with this technology at our 

medical college.

요    약

배경：의학시뮬 이션 교육방법이 새로이 도입

되면서 다양한 방법이 개발되었다. 특히 컴퓨

터와 인터넷을 이용한 시뮬 이션 교육이 학생

들에게 사 에 임상수기 교육  임상경험을 

가능하게 하여 많은 도움을 주고 있다. 본 연

구는 Microsim® 로그램을 이용한 학생들의 

첫 경험을 보고하고 컴퓨터와 인터넷을 이용한 

시뮬 이션 교육에 하여 소개하고자 한다.

대상 및 방법：의학과 3학년 학생을 상으로 

임상의학입문 과정의 일환으로 Microsim® 

로그램을 이용하여 2주간의 실습후 획득한 
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수를 산정하여 통과여부를 알아보고자 하 다. 

모듈 1은 기도  호흡, 모듈 2는 심정지, 모듈 

3은 심장 부정맥, 모듈 4는 흉통으로 정하 으

며, 4개의 모듈에서 미리 지정된 각각의 증례 

하나를 선택하여 반복하여 실습하고 최종 으

로 각각 통과 수가 70% 이상이 되어야 인정

되도록 하 다.

결과： 체 75명의 학생이 참가하여 이  56명

(74.7%)이 4개의 모듈을 모두 통과하 다. 각

각의 모듈의 평균 통과율은 모듈 1이 86.7%, 

모듈 2가 85.3%, 모듈 3과 4가 각각 84.0%

으며, 4개 모듈의 평균 수는 88.6이었다.

결론：의학시뮬 이션이 비록 완 하게 통과되

지는 않았지만 학생들로 하여  실제 인 임상

경험을 가능하게 하 다. 하지만 이는 아직은 

기존의 교육방식의 보조 인 역할을 담당한다

고 할 수 있으며 향후 좀 더 다양한 방법으로 

반복된 시뮬 이션 교육과 이에 한 평가가 

필요할 것으로 사료된다. 아울러 의학시뮬 이

션의 다양한 교육방법에 하여 소개를 하고자 

하 다.
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