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Competency-Based Medical Education (CBME) emphasizes developing practical clinical skills beyond theoretical
knowledge, yet students in clerkships often face limited opportunities to directly engage with patients due to concerns
about safety, privacy, and ethics. These constraints can leave graduates insufficiently prepared for clinical practice.
Although Korean medicine education has adopted performance assessments such as CPX and OSCE, simulation-based
training remains underdeveloped. This study evaluated the educational experience and satisfaction of students
participating in a digital clinical simulation curriculum at Pusan National University School of Korean Medicine. The
program comprised three modules: structured history-taking for dizziness patients, physical examination with
simulators, and patient education through peer role-play. Fifteen students in clinical preparatory stages participated,
and post-training online surveys assessed satisfaction with the program, perceived usefulness for clinical clerkship
preparation, and feedback on each training component. Thirteen students responded (86.7% response rate). Overall
satisfaction was high, with 84.6% reporting improved readiness for clerkship. Simulators were valued for providing
comprehensive vital signs and pathological findings, while role-play enhanced communication skills. Students
highlighted structured content and practical learning opportunities but noted the short duration and limited practice
with traditional procedures as drawbacks. In conclusion, Digital clinical simulation combining simulators and role-play
was perceived by students as a useful approach to enhance their clinical competence and confidence prior to real
patient encounters, particularly in contexts where patient access is limited. Future development should expand skills
training, extend program duration, and establish standardized examinations, with multi-center studies recommended to
confirm and generalize these findings.
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Supplementary File 1. Course Schedule

Class Duration

Date Contents (minutes)
Orientation, Clinical Interview 60
Development of an Al Chatbot for Clinical 60
Assistance
History Taking, Physical Examination: "My Shoulder
Hurts" 60
February 3 Student-to-Student
vy Treatment (Chuna): "My Shoulder Hurts" 90
Student-to-Student
Treatment (Acupuncture): "My Shoulder Hurts" 90
Acupuncture Training Mannequin
Ultrasound-Guided Pharmacopuncture 180
VR
Practical Training on Developing an Al Chatbot for 180
Clinical Assistance
History Taking: “I Feel Dizzy" 20
Physical Examination: “I Feel Dizzy"
Using Simulator 40
(Small-group session)
Patient Education: “I Feel Dizzy"
February 4 Role-Play 40
(Small-group session)
CPX, OSCE
1 session= CPX 2 station (Musculoskeletal 1,
Internal Medicine 1) & OSCE 1 station (2 clinical 120
skills in 1 station)
*2 copies
Debriefing 60

Al=Artificial Intelligence, VR=Virtual Reality, CPX= Clinical Performance
Examination, OSCE= Objective Structured Clinical Examination

Supplementary File 2. Instructors’ Educational Backgrounds and
Teaching Methods

" Teaching
Course Module  Instructor Background Specialty Method
Doctoral student in
o Korean Hands-on
Al Theory Lecture Koregn Medlcme, Physiology Practice
pecialist
Korean
Professor of Korean Physiology,
Al Practical Medicine (Foundational), Certified Lecture
Lecture Certified Physician in Physician in
Biomedical Informatics Biomedical
Informatics
Acupuncture Ph.D. in Korean Medicine, Acupuncture Hands-on
P Specialist P Practice
Professor of Korean Korean
ML;;C; Icc)shlzerlle;tal Medicine (Clinical), Rehabilitation H;rr;(:tsi—c(én
Specialist Medicine
Dizziness Professor of Korean Korean Lecture,
(Simulator) Medicine (Clinical), Internal Simulator
Specialist Medicine  Demonstration
Korean
Dizziness Professor of Korean Internal Peer
Medicine (Education), Medicine, .
(Role-play) Specialist Medical Role-playing
Education
. Professor of Korean Korean Virtual
L;Ltarz:;oaucr;d—ﬁ]uclge;g Medicine (Education), Pediatrics, Hands-on
P Specialist Education Practice

Al= Artificial Intelligence
2 i
B ARoAL & 1599 & AU § 13Yo] e &
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Table 1. Demographic Characteristics and Prior Practical Training
Experience of Respondents (n=13)

Question Response N (%)

Male 4 (30.8)

Gender Female 9 (692)

Have you ever received clinical training for patients Yes 7 (53.8)
with dizziness? (IncIudlng(*§k|II training during class) No 6 (462)
Have you ever experienced a CPX or simulated Yes 4 (30.8)
clinical practice? (*) No 9 (69.2)

CPX= Clinical Performance Examination

2. AgHP) P HE=

B 20| 2} 43P A ol =Zo] HA=IMHe E
FoIA SR 84.6%(11F)= e IHCHGA), 15.4%(2%F)=
J2FcH 4t SEstATh Alg2olE o aabdo] disiE 2
3 v g2 Sgo] Rustrh5A: 84.6%, 44 15.4%).

& It A4g30) gt FrtolME, AA SEAY] 84.6%(11

2 =go] Hoy gojon, At JFo] o

S0 =&o] HAe7to] tigt FFoJME FAZ ¥]&(84.6%)0] T
BRoz st WA, X} Agat WA mEW Ao o
Al Z+7h 53.8%2t 53.8%7F 1Y =go] Egitty Fem,
ta EEJcte 3P Zt7h 38.5%9} 30.8%2 HE o|gth.

CPX 459 9445 2 % Aro U 7oz F7tolA
£ 84.6%7F U =go] HUtty P, CPX 28 WUEE
(76.9%)°t OSCE % UE=(76.9%) 2% &A UehdchFig. 1,
Table 2).

ol

m\Very Satisfied ®Satisfied ™ MNeutral ®Dissatisfied ®Very Dissatisfied

1 2 3 4 5 B 7 8 9
Fig. 1. Distribution of Responses on Curriculum Satisfaction. 1= To
what extent do you consider this training helpful prior to 4th-year clinical
practice? 2= To what extent do you consider the use of simulators
beneficial during practical training? 3= To what extent do you consider
peer role-playing beneficial during practical training? 4= How beneficial is
the “Korean medicine doctor” role in peer role-playing for learning? 5=
How beneficial is the “patient” role in peer role-playing for learning? 6=
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How beneficial is the "observer feedback” role in peer role-playing for
learning? 7= To what extent does CPX clinical performance practice assist
in clinical practice and future treatment? 8= How satisfied are you with
the CPX training in this Korean medicine clinical simulation education? 9=
How satisfied are you with the OSCE (skill) training in this Korean
medicine clinical simulation education?

Table 2. Satisfaction with the Korean Medicine Clinical Simulation
Curriculum (n=13)

Response N (%)

Question Very

Satisfie Dissatisf
satisfied Neutral

Diseatst
issatis
d ied ed

Do you think this program
was helpful before
participating in the 4th-year
clinical practicum? (*)
Do you think using a
simulator during practical 11 (84.6) 2 (154) 0 (0.0) 0 (0.0) 0 (0.0)
training is helpful? (*)
Do you think peer role-play
during practical training is
helpful? (*)

11 (84.6) 2 (154) 0 (0.0) 0 (0.0) 0 (0.0)

1846) 1 (7)) 1(7) 000 0 (.0

v ohie Mozt W8 17 L Fu] AIF RE(15.4%),
97 A BRI, AR U W 71E RE054%), @
% 271 AY 718 £5(15.4%) Sol ARG, 58] HS A

o] Uge &AL Al@E Al Aol o}, “CPX/OSCE
FH] AZto] EEJPt”, “oF A&s AANZ ' 7137t §Rd
o] ottt 90| &rlE|AcHTable 4).

Table 3. Educational Elements Found Most Beneficial When Using an
Adult Simulator (total responses = 27)
Question

Response N (%)

Provision of integrated
physiological information (e.g.,
ECG, intracranial pressure, blood
glucose, vital signs)

Observation of pathological

signs (e.g., abnormal pupillary 9 (33.3)
reflex, heart sounds)

Observation of various cases of

blood pressure and pulse by 7 (25.9)

scenario

11 (40.7)

What aspects did you find most
helpful when using the adult
simulator?

(*) (Multiple responses allowed)

In peer role-play, how helpful
was playing the role of the
"Korean medicine doctor" for 11(846) 2 (154) 0 (00) 0(0) 000
learning? (*)
In peer role-play, how helpful
was playing the role of the 7 (53.8) 5 (385 1 (77) 0 (0.0) 0 (0.0
"patient” for learning? (*)

ECG= Electrocardiogram

Table 4. Positive Experiences and Areas for Improvement in the
Korean Medicine Clinical Simulation Curriculum (n=13)

Frequency

Actual Statement N (%)

Classification Main Category

In peer role-play, how helpful
was playing the role of the
"observer providing feedback”
for learning? (*)

How helpful was practicing
CPX for clinical clerkship and 11
future clinical practice? (*)
| am satisfied with the CPX
training provided in this
Korean medicine clinical
simulation program. (*)
| am satisfied with the OSCE
(clinical skills) training
provided in this Korean
medicine clinical simulation
program. (*)

CPX= Clinical Performance Examination, OSCE= Objective Structured Clinical

Examination

7 (53.8) 4 (30.8) 2 (154) 0 (0.0) 0 (0.0)

(84.6) 2 (154) 0 (0.0) 0 (0.0) 0 (0.0)

10 (76.9) 3 (23.1) 0 (0.0) 0 (0.0) 0 (0.0)

10 (76.9) 3 (23.1) 0 (0.0) 0 (0.0) 0 (0.0)

E'..

3. AlEgole &8 a4¥W {84 FL

A9 AlEdolg 80X M} =go] H 242+ FFA
ARPR AFAAE, HE, G 50l 40.7%(11%)2 7HF &9
on, ¥ Fzo] WAMPY T3} A 5) 0l 33.3%(9%),
g G L WEr Al W0l 25.9%(7TH)E FHE ol
(Table 3).
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"It was good to practice CPX as if

oHaggZ}ﬁSes taking the real exam.", "It was
aﬁg Realistic good to experience CPX and OSCE 5 (38.5)
Structure before the 4th year of the

program.”
"Experience using various tools
such as simulators, ultrasound,
acupuncture, and VR.", "Checking
pulse and pupillary reflex on a

Experience with

Various Practice 4 (30.8)

Tools human dummy was a new
. experience."
Expr?;rlit;ece Systematic and It was h6|pr| to visualize
Practical common diseases using CPG or
Educational flowcharts.", "I appreciated that the 3 (23.1)
Content professors taught with
enthusiasm.”
Experience with "It was an opportunity to deeply
Al and engage with Al-related content.", 2 (154
Innovative "It was interesting to use various (154)
9
Approaches  and new practical training tools."
Securing "It was good to understand the
Learning direction of what | will learn in the 1 (7.7)
Direction future.”
» "It was difficult to learn the
Intsr:micr:znt content and take the exam in such
duration and @ short time.", "l was d|sgpp0|nted 4 (15.4)
preparation time that the preparation time for
CPX/OSCE was short."
Lack of
continuity "I wish the morning and afternoon 107
between classes were better integrated." ’
sessions
Areas for Inadequate "It would have been better if the
Improvement  instructional educational materials were
materials and provided in advance.", "l wish 2 (15.4)
assessment  exemplary cases for evaluation had
criteria been presented.”
Limited " wish | had the opportunity to
hands-on actually perform acupuncture.”, "I

experience with was disappointed that the sessions 2 (15.4)
Korean medicine  focused mainly on Western
procedures medical procedures.”

CPX=_ Clinical Performance Examination, OSCE= Objective Structured Clinical
Examination, VR= Virtual Reality, CPG= Clinical Practice Guideline, Al= Artificial
Intelligence
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1 A+

2 At [MAE 7Rt oAy Algeold &l
Fofet IS & FP RS ATeRA, UA 2§
ARolA Ageolelet AFIE EEF A wgo] A
o JFL2 B EAE AU 539] 2} 3~43h3 PS of
Joz APd o 2§ YFASES 2FHCR AFs: A7)
o] shgAtolA ARG Ag FALS Aot AAHJG. »
g FARoR AWEY LM 7|¢ Aa2387t WYY
de Aztez, pxohE ¥R m, AE0E g @&
g ¥ Z2YE & mFE} xS Yoz 3 CPX %
OSCE 37tz ulfs et o3t GAA Ldo] shgAtolA A
A Ag 2383 fARE Fde Agstglen, o IS 29

29 HERES Eole H 71938 Aoz AFAdn
A, PSS B QU o5 x2 UEES HYon, £
3 ‘gt 43hd Ag Aol =gol H, AEolEIt =go]
goldt, ‘T8 Aol £go] HAL = TN 77 84.6%
o] SEAPL ‘Ule 2ty goll, 28 W8 FAlo] sigAA
ARAQ £Zo] HAUSS BARY & A7 A = F
B 48hd A o]l Ego] HYe e 52 AAR o
AAEE obd AYsHA gotenz, Bt 33tdntx] skl &
Aol E&sittn L7l Fopo] ot sty FIS FIRRE Aoz
AT 4 Yok OEtA ol HG B ol MA| au Pt
£, Algeold 2&S &3l FAG) U &) =(perceived
preparedness)’t = JATHE A& Uetdct. SIS HAHA
7 xRt txgh, JAAE 9AE FD ALY Jarrs 2

SOl ARAY olshet AHIZe] &
QyAE Y Aol WY J1x AY AFARY, B, A%
ool che AR EA makE AR 2
HAE F 295 YA ARE BAets, @5 oA AT A
o gt BN S0l v Stadt mswe we 4 e

A Hold QNS A 88wzl oost gick

Gelis et al.(2020)'®, Nestel and Tierney(2007) Vo= QA}sH

B8 PAo] AGEE 9D ARYACA 53 ol foojgt 4%

S tjRchE= Jo] BuH up ot
FAEL A EHCIHE E3)

AH, APEHGEE 5 5FA

4 Qo] BETr}t Lottt ZAF o2, Table 3

)

2 2% 2 2
W AR SuRl] 40.7%7h ARE, e, ¥9 2 BAYE 5 5
R AARE AT Y s9dstctn SwRo, WH I
W ClY AL-WY Al BRE 247} 33.3%, 25.9%2 T2
olgitt. ol2at Aue AA et AE et A golut
gat 2% BN, IR 2YS B WY Aol A 27] &

S2 9% aunde dode ARt YAz, Agdeld #8
o W ga 9 A7 mow, ool A WS Aol Thsst
che Aol 284 JHRIZ 3k, ojaa Algelold S e
o AEAE A% ARME A BN WRT 2 glow,
ARAY YA WO WANoR PP & A Ed,

ozt BgolA WY B 71E &5 L YA
. SHantgol 7]
ke ATE ep,

& 4% =78 AY U8

=27 % =2
o AT o2 Bo oA YIS TANY 2 YUk Fe 3
Aoz Hrylstyct. &3] CPG (clinical practice guideline)Q}

L
o= ofsfstt o APHA £ WES AT ol A
Flrl I RAEIIA L 39 A4t BgE7e 2
o N8 BRI ABAY YYEE AFL A o 32
¢ A% T 2 98 BolEGH,

3, DSIPo] Hig o2 o2y ug 7] Bot

23t FH] AIZHE gESH] ofice A, 9 1[99 &7
(cl: ok S)oll thgt A 7127t AgHolgicts A, Bt 1FE
2 ISAE Algo] BEFcE A, 121 294 % AN BE
Sol AR} 58] 0808 49 7t AZo] wEscHE 97
e W= 7+ xR} fof ALl UAWY UE S horizontal
integration £Wo| 7jA WS AJARRICF. of2jgt mewe
FS g HAA Al A SEEARY FES AE, 5 U

89 9718 Q7 B3 @Y 9Y 271 AY 718 =) 59 7
¥ UYL URis: o 98% AAES ABUT. S5 CPX 2
OSCE% Z& B7h 34 AgoIAL 2

£ Aol Bago2M S A Ay

2 Jgac?,

1o
(2]
>
=2
R
rr
(s}
=
uu og o
N
N
N
i)
ka
fllo o
>
S

olg} Cgol, ¥ ATE AWHoR A% sy YU gy
o ARSI Ged AT Ane Busete dol: WA} 9
o S8l Aoiat 471 AFHololN MR 2P NS Aad
7] ofeifich. WetA 4B AUS SN U Busils Fojst W
2se], 5% APAL BT} FRE BRL Fuste] 27 4
=8 A5 A7 AU WYL FAY Wask Uk w3 A

Al

A WY 4 5Y P olnE IWFOE AAT 4 gyrt o
gol g ayel U I AN4YL FAHA FoEct: A
4x AFgez ARg 2 9

2 3L YA ol BAd Yt Adde s
oA Ageeld e Ase] §842 Astgon, Sante) &
8 BEE dole TANA 2% Pl O Bt A2E AR
sticke MolAl oot itk Fpole SUW BLAYL AMA-
A% uE AR egstel B AUS AFOL, Y w2
Sug oz g NgFoeH Just 4L Y Bast
gch. E3 B 2 I;e LLM ZI WA AR, Alge ol
N%, 52 9423, BFY A Y 59 282 AAHoz 2
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gstol 2Qstn, A BUSH AAstel 7] F AR AF AM
2 E¥sk YAo mAHY oz vk Wi lEN 2y A
A8 ARl TROL, WAA MW AWK LY AES WA
g1 WS YY B P A& BYES $A ¥

iha
rhu

i

oo rE
o & oo nju

Ageo e BT BEL Chet YA Aol gt A% 7]
A 271 s U ANAE 5 E3o] A
IZolyct. spgsel FYHY B
g

A
LS5 AR 9 T QAR $70] SIS Egol

filo
o

b
>
fu
dUR

B =

89 x3}2 o2t YPOR W§ UL £RT BT U2
Zolth. F3 APolt o g AT YRS EFF PIF A7
g 59 & 2% udo Qs sisHS ABE £ At B
2% Aoz Azg

Acknowledgements

2 BR(EFRR 20259E 288 U BikgelNg Klgos
$ab RISEAIE|S] A|g Wol 238l 2aArjsl30 zzmEo] 2
ZAYct. (2025-glocal-02-004-511-004)

References

1. Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C,
Swing SR, et al. Competency-based medical education:
theory to practice. Medical teacher. 2010;32(8):638-45.

2. Miller GE. The
skills/competence/performance.
1990;65(9):S63-7.

3. Vaughn JL, Rickborn LR, Davis JA. Patients' attitudes

toward medical student participation across specialties:

assessment of clinical

Academic medicine.

a systematic review. Teaching and learning in medicine.
2015;27(3):245-53.

4. McGaghie WC, Issenberg SB, Petrusa ER, Scalese R]. A
critical review of simulation-based medical education
research: 2003-2009. Medical
2010;44(1):50-63.

5. Kweon JH, Sim SB, Kim E],
Evaluation of the

education.

Hong JW, Shin SW.

implementation of  clinical

10.

11.

12.

13.

14.

15.

performance examination in Korean medicine education.
Journal of Physiology & Pathology in Korean Medicine.
2018;32(1):51-61.

Jo H-],
Self-Assessment of Role Play Using the Syndrome

Jo N-y, Park ]-S. Consistency of Student
Differentiation-Based Clinical Performance Examination
Scenario and Improvement Measures. Journal of Society
of Preventive Korean Medicine. 2022:26(2):37-53.

. Han SY, Lee S-H, Chae H. Developing a best practice

framework for clinical competency education in the

traditional East-Asian medicine curriculum. BMC

Medical Education. 2022;22(1):352.

. Shin ], Go Y, Song C, Cho E, Leem ]. Presentation on

research trends and suggestion for further research

and education on Objective Structured Clinical

Examination and Clinical Performance Examination in
Korean Medicine education: Scoping review. Journal of
Korean Medicine.

Society of Preventive

2022;26(2):87-112.

. Kwon C-Y, Lee S, Hwangbo M, Cho C, Shin S, Kim

D-H, et al. Implementation strategy for introducing a

clinical skills examination to the Korean Oriental

Medicine Licensing Examination: a mixed-method
modified Delphi study. Journal of educational evaluation
for health professions. 2023;20.

Kim ], Lee H-Y, Kim J-H, Kim C-E. Development of an
LLM-based CPX Practicing Chatbot for Korean Medicine
Education: Implementation of Automated Scoring and
Feedback Generation Framework.
Medicine. 2024;45(4):215-30.

Kim ], Lee H-Y, Kim J-H, Kim C-E. Pilot development

of a'clinical performance examination (CPX) practicing

Journal of Korean

chatbot'utilizing prompt engineering. Journal of Korean
Medicine. 2024;45(1):200-12.

Poncelet A, O'Brien B. Preparing medical students for
clerkships: a descriptive analysis of transition courses.
Academic Medicine. 2008;83(5):444-51.

O'Brien BC, Poncelet AN. Transition to clerkship
courses: preparing students to enter the workplace.
Academic Medicine. 2010;85(12):1862-9.

Sung H-K. Development of the ‘HaniE-VR1' Program
for Clinical Practice Education of Korean Medicine
[Doctoral dissertation]. Dongguk University Graduate
School: Dongguk University; 2025.

Bowden JL-H, Tickle L, Naumann K. The four pillars of
tertiary student engagement and success: a holistic
measurement approach. Studies in Higher Education.

2021;46(6):1207-24.



Y. H. Jeong et al

165

16.

17.

18.

19.

20.

21.

22.

23.

24.

Smidt A, Balandin S, Sigafoos ], Reed VA. The
Kirkpatrick model: A useful tool for evaluating training
Journal of Intellectual and Developmental
Disability. 2009;34(3):266-74.

Yamauchi K, Hagiwara Y, Iwakura N, Kubo S, Sato A,

outcomes.

Ohtsuru T, et al. Using peer role-playing to improve
students’
examinations. BMC medical education. 2021;21(1):322.
Gelis A, Cervello S, Rey R, Llorca G, Lambert P, Franck
N, et al
skills
Simulation in Healthcare. 2020;15(2):106-11.

Nestel D, Tierney T. Role-play for medical students

clinical skills for musculoskeletal physical

Peer role-play for training communication

in medical students: a systematic review.

learning about communication: guidelines for

maximising benefits. BMC medical education. 2007:7(1):3.
Elendu C, Amaechi DC, Okatta AU, Amaechi EC, Elendu
TC, Ezeh CP, et al. The impact of simulation-based
training in medical education: A review. Medicine.
2024;103(27):e38813.

Wu Q, Wang Y, Lu L, Chen Y, Long H, Wang ]. Virtual
simulation

in undergraduate medical education: a

scoping review of recent Frontiers in
medicine. 2022;9:855403.
Chernikova O, Heitzmann N, Stadler M, Holzberger D,

Seidel T, Fischer F. Simulation-based learning in higher

practice.

education: A meta-analysis. Review of educational
research. 2020;90(4):499-541.

Shanks D, Wong RY, Roberts JM, Nair P, Ma IW. Use of
the

education.

simulator-based medical procedural curriculum:

learner's  perspectives. BMC  medical
2010;10(1):77.
Mclnerney N, Nally D, Khan M, Heneghan H, Cahill R.

Performance effects of simulation training for medical

25.

26.

27.

28.

29.

30.

3L

32.

students-a systematic review. GMS journal for medical
education. 2022:;39(5):Doch1.

Sattler LA, Schuety C, Nau M, Foster DV, Hunninghake
J, Sjulin T, et al. Simulation-based medical education
improves confidence in invasive

procedural core

procedures for military internal medicine residents.
Cureus. 2020;12(12).

Alrashidi N, Pasay an E, Alrashedi MS, Algarni AS,
Gonzales F, Bassuni EM, et al. Effects of simulation in
improving the self-confidence of student nurses in
clinical practice:
Education. 2023;23(1):815.

National Institute for Korean Medicine Development.

a systematic review. BMC Medical

Clinical Performance Examination 2025 [Available from:
https://nikom.or.kr/nckm/html.do?menu_idx=225.
Schmidt HG, Mamede S. How to improve the teaching
of clinical reasoning: a narrative review and a
proposal. Medical education. 2015;49(10):961-73.

Norman G. Research in clinical reasoning: past history
and current trends. Medical education.
2005;39(4):418-27.

Wijnen-Meijer M, Van den Broek S, Koens F, Ten Cate
0. Vertical the
broader perspective. education.
2020;20(1):509.

Vidic B, Weitlauf HM. Horizontal and vertical integration

of academic disciplines in the medical school curriculum.

in medical education:

BMC

integration

medical

Clinical Anatomy: The Official Journal of the American
Association of Clinical Anatomists and the British
Association of Clinical Anatomists. 2002;15(3):233-5.

the

the case for and against.

Newlyn D. Providing exemplars in learning

environment: Universal

Journal of Educational Research. 2013;1(1):26-32.


https://nikom.or.kr/nckm/html.do?menu_idx=225

	한의학 교육에서 시뮬레이션 기반 임상실습 전 교육과정에 대한 평가
	서론
	연구방법
	결과
	고찰
	결론
	References




