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Career Guidance to Help Medical School Students Choose a

Specialty after Graduation

Sun Woo Lee

Department of Psychiatry, Chungnam National University Hospital, Daejeon, Korea

The author recommends the creation of a nationwide career guidance program at the national level through the establishment of a long-term cohort, in-

volving collaboration among medical schools nationwide. This cohort would be constructed for the purpose of analyzing correlations from admission to

medical school to post-graduate education, facilitating the development of a career guidance program. This will aid in career development through stu-

dents’ self-analysis and competency building. Each medical school should operate a systematic career guidance program. Career guidance for post-grad-

uate major selection should be included in the regular curriculum. Schools are advised to operate student counseling rooms for various career guidance

services. For example, medical schools can operate 1:1 career counseling, academic counseling, career guidance surveys, psychological tests, and coun-

seling It is advisable to establish a mentor-professor system, connect mentor professors, and build a network of experts related to majors to provide imme-

diate support according to students’ needs. Professional mentor training should be provided to mentor professors. To provide opportunities for students

to experience their career paths in advance, early clinical exposure, long-term integrated clinical practice, community-based clinical practice, participa-

tion in student research programs, career fairs, and student internship programs are recommended. In South Korea, it is necessary to systematically oper-

ate the internship system and make improvements to facilitate optical career choices. Additionally, considering the significant influence of social factors

on students’ career choices in South Korea, efforts should be made to identify and address the issues related to these social factors.

Keywords: Career selection; Graduation; Korea; Medical school; Strategy
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This study examines a systematic and effective approach to career guidance in medical education, with a particular focus on the 6-year integrated career

guidance education framework implemented at the College of Medicine, The Catholic University of Korea. Based on the “New SLICE” educational de-

velopment principles, this framework comprehensively addresses the needs of medical students in career planning and development. It is structured into

three phases: understanding yourself, exploring options, and choosing a specialty. The first phase, understanding yourself, helps students to recognize

their strengths, weaknesses, aptitudes, and potentials, thereby setting the direction for future career choices. This phase includes various psychological

tests and Self-Development and Portfolio courses. The second phase, exploring options, enables students to engage in related activities such as research

and practical training, providing direct and indirect experiences across various fields. This phase offers courses including Medical Field Experience, Ca-

reer Guidance through the Learning Community & Advisory Professors, and Student Participation in Professor Research Projects. The final phase,

choosing a specialty, involves students making decisions based on in-depth self-assessment and exploration of majors, with a capstone project being a sig-

nificant component. Maximizing the efficiency of career decision-making requires integration between the basic medical curriculum and postgraduate

education. Including the period up to residency entrance in the framework is necessary for effective career guidance education.

Keywords: Exploration; Medical education; Self-assessment; Specialization; Vocational guidance
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Table 1. Contents of the medical field experience course
Sessions Contents

Meeting with senior doctors and per-
sonnel from various fields

This section details encounters with doctors and personnel from a diverse range of medical specialties. These include
pharmacists, government agency workers, specialists in hospitals and primary care institutions, volunteer organiza-

tions (charity hospitals), medical associations, international organizations (e.g, the World Health Organization),

CEOs (chief executive officer) of venture companies, medical scientists, emergency medical staff, YouTubers (on
topics such as ophthalmology, internal medicine, etc.), public health workers, media doctors, and legal doctors.

Experiencing the lives of patientsand ~ This part suggests experiencing the lives of patients and doctors through various movies and documentaries. It in-

doctors through films

cludes titles such as “To Live Ikiru 42 % ,” “Wit,” “Dear Doctor,” “Amour,” “Awakenings,” “The Doctor,” “End

Game,” “Don’t Cry for Me Sudan,” “Patch Adams,” and “Something the Lord Made.”

Meeting with patients and caregivers

This section includes meetings with patients and caregivers who have experienced the medical field.

Self-reflection and setting medicalide- This includes content on the process of self-reflection and setting goals as a doctor, as well as related reflective confer-

als/goals & reflective conference ences.
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Table 2. 2023 Student participation in professor research projects

Major Advising professor Title No. of students
Basic medical sciences
Biology Prof. Kim CNS disease modelling using induced pluripotent stem cells 1
Pharmacology Prof. Cho Neurobiological mechanisms of epilepsy 2
Biotechnology Prof. Cho Microbiome and immune homeostasis induction study through mitochondrial transplanta- 1
tion using cancer patientimmune avatar system
Clinical medicine
Hematology Prof. Park Aprospective, randomized controlled study to compare clinical outcomes between bortezo- 1
mib-melphalan-prednisoloneandlenaldomide-dexamethasonein patients with trans-
plant-ineligible, newly diagnosed multiple myeloma
Hematology Prof. Yoon Comparison of the treatment outcomes of umbilical cord blood transplantation and hap- 2
loidentical family donor transplantation as alternative donors in acute lymphoblastic leuke-
mia, and analysis of prognostic factors related to relapse
Endocrinology Prof. Lee Effects of SGLT-2 inhibitor on appetite, food craving, and body weight 3
Hospital pathology ~ Prof. Jung Development and validation of pathology Al model 7
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Table 3. 2023 SONGEUI Student Academic Research Competition Award status

Award level Student representative  Advising professor (major) Title

Best Award Ko** Prof. Park (Hematology) Risk of secondary malignancies after multiple myeloma: a nationwide
case-control cohort study

Excellence Award Lee™* Prof. Jung (Hospital Pathology)

Whole slide image-level prediction of malignant effusion cytology using
clustering-constrained attention multiple instance learning

Ko** Prof. Kang (Occupational and En- Physical activity, emotional labor, workplace violence, and their combined

vironmental Medicine)
Encouragement Award  Choi**

Choi**

ing)
An** Prof. Yoon (Hematology)
Kim** Prof. An (Neurosurgery)
Her** Prof. Park (Hematology)

Prof. Lim (Hospital Pathology)

effects on work ability and health-related productivity loss

Deep learning-based detection of ovarian cancer from ascitic fluid cy-
tology: a nationwide multi center study highlighting the potential of
weakly-supervised learning

Prof. Sung (Biomedical Engineer- Improving reconstruction speed of single-cell tracking in PET imaging:

anovel back propagation approach

Comparative analysis of reduced toxicity conditioning regimens between
fludarabine plus melphalan and fludarabine plus busulfexin adult

IL-7 immunotherapy for glioblastoma-related lymphopenia: current in-
sights -anarrative review

Bortezomib-melphalan-prednisolone compared to lenalidomide-dexa-
methasone in transplant-ineligible, newly diagnosed multiple myelo-
ma: a prospective, randomized controlled study

Table 4. Status of the elective advanced practicum for 2023

Participating institutions Nl
students
On-campus
Basic medicine 22
Clinical medicine 32
Off-campus
Public health administration and policy (public health centers, 6
Health Insurance Review & Assessment Service, etc.)
Clinics 49
Volunteering 10
Practicum at foreign universities 19
MOU universities 12
Others 19
Total 169

MOU, memorandum of understanding.
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Figure 3. Stages of the capstone project.
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Case Study on a Revised Career Fair at a Medical School
Based on the Career Planning Process Model

So-young Lee"”, Jeong Lan Kim”*, Kukju Kweon™”’

1Department of Medical Education, Chungnam National University College of Medicine, Daejeon, Korea
*Student Support Center, Chungnam National University College of Medicine, Daejeon, Korea
3Department of Psychiatry, Chungnam National University College of Medicine, Daejeon, Korea

Medical students’ career choices hold significant importance at both individual and national levels. Therefore, Chungnam National University College
of Medicine aimed to systematize its revised career fair in 2022, basing its efforts on a career planning process model. Chungnam National University
College of Medicine sought to formalize the design process by utilizing the ADDIE model (analysis design, development, implementation, evaluation
model) in developing programs for the career fair program. Throughout the entire process, the student support center and student council actively col-
laborated, striving to incorporate students’ requests and opinions. They designed and developed a program for all stages of the career planning process.
However, a new stage (‘review & reflection”) was added to the existing 4-phase model, creating a transformed framework where this stage interacts with
the original 4 phases. Each stage involved portfolios, career aptitude tests, career-related lectures, posters with introductory information about majors,
and booths for each major. The revised career fair attracted double the expected participants (N=589). The program evaluation survey showed overall
positive responses (N=135). Additionally, some factors in the Specialty Indecision Scale showed significant differences between before and after the ca-
reer fair. The success of the newly developed career fair at Chungnam National University College of Medicine can be attributed to its systematic frame-
work and the active involvement of students throughout the process. However, for aspects with long-term implications, such as “understand yourself” and

“choose your specialty,” there may be a need for supplementary programs.

Keywords: ADDIE model; Career-planning process; Medical school career fair; Specialty Indecision Scale; Student engagement

ME ot 2714 Q1HAH Aol QloiA Fhet BAo]o] tEo]

9] 4753 WA Ao} glof 1 %840 vle 2
ojuteetse] Az ME e Al AotAdst ArgtEagt o} ofuifehy Az AE ] FRA whet oje ojuiceln A7
5L 2 240 QoA tart AEL A & 5 U o
Received: December 1,2023 Revised: January 17, 2024 (1st); February 6, 2024 (2nd) Tfiste] AR WSof FE 7]-2o0]al Ut 1-7]. IHo = B
Accepted: February 13, 2024 5l1 QS EL R 2E A o AHjE & BAT5F A

Corresponding author: Jeong Lan Kim HE B3 e AAsta AT

Department of Psychiatry, Chungnam National University Hospital, A 2e3]= PRS0 A2 ZAAo] 24 A9 gk F11 Q)
Chungn.am National University College of Medicine, 282 Munhwa-ro, Jung- of T-9] Ja] 2857 Q) weHHolcHs]. o]o] ZWtist
gu, Daejeon 35015, Korea o Sz I -
Tel: +82-42-280-7287 Fax: +82-42-280-7886 E-mail: thomasign@gmail.com i SJeeiE el SHEClA W=l digt Aot RS

© 2024 Korean Medical Education Review

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ http ://kmer.or.kr
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Korean Medical Education Review 2024; 26(1): 27-35

KMER

A3l 71 f1ste] 2019958 =89S JAgsto] ot 2
o a3t Ql A2 84S 571 A8 20229 R = 7|E0] AP
SHAE 2B g AAS}ste] 2gstaiAt sttt SHEH
£ X gHopo] g 2ol= 712 A 877 2 F(Career-Planning
Process Model)2 ET|2 23S A A6 E =82 A
LSTHOL. SHA ARt = ity A2 uS B A
=2 9 8785 FASHAU] A Azus Ao Hgt
EBA06,7], A=PEEY 50218 7L Qo] g8 dAEL
ALt ofof iz A AA Q] A, LGAR, HIEA] gt

2 3] PS5 B A7 olefd AXA QA Juteysio]
A AAH BB vhgoR AAS AWe Az A
B3 Eo AAE 220 AHT WAYS Eoro A

4 9l ofathel Azetge]t SE] gelAE ol
3 72 mesiof sHeAS Agte) ikt st

_VI-L
o
o
(]
e}
[\.)
[nm
)
I-ﬂJ
_,..
UE%
Lo 9
m{m
=
i)
ol
o

oA FHIE sfof skl 2 A ke AdRellen, Iz

off thal] ti Aduiet S=olAl FEE 35k
. ol SPYA|AAE & 2 F3to] st g
Az SMAFS Mgy A2 Zﬂ]é].
AsFel T AR AW AL o Yo &
S1E AotetaAt skt ol2fet e/ AR ee] sy
A AlE el AR K zefeslo] tiet 233 29 dlit, 2
s el digt X#%L’ﬂ. ol A5 59 A YE vz A

S aw de ol HEg AuRA] thet o

AR ohet 25 BEE Z1gHATE] glold 1Xhe)z, 2%
oz, 3olE LirolAk olmvlae] F, Hgo] e, ¥
o) 32 34, Y 559 & T2 ofee] ofg) Az 7}
540] EAJ17] uhzell Azmch BstA elct. £5] Bhae]
27K ALl AL lmtetyEe] A 94l B thRt
PAFE Holxw gk, of] HloIAl olaheshyEe] thorst 21
22 S 9l Ao A UeHI0)

E4 e} ohorst B2 Ie Brh e SISl AEstn

A Steict. oJzieisby AA7le) Azzn] o] whet ol 5o
B0 121 o]5o0] Yske e 1AL 747} g Aot o
U 28 el & YR S Az e

BE) AEAYIY GAZ BF 0 5 A= AAH 27
o SP2rslol ZETNE AL e, I 22 IS
©7] 919 A2 B2 29 9179 SRgH ww) e

20224 112 2Y0]A 119 4971%] 392 shfst9c}. ol
St Ee AR d Yol ol m, 71T I W
Ao= oA 9L AL xolsle] sHY Bul oju)g} SR
A #olE 4 S 3}

1. MEAE2Y 2 (Career-Planning Process Model) B4

NEurSle] REnE 1Y AL ol e BB F1f o
SHS Ropol A 9] e A vl ahE el sl Associa
tion of American Medical Colleges)2] ‘Careers in Medicine' 04| A|
Al 494 YRl M2 A& 37 B3 (Career-Planning Process
Model)& o]-&3H9]. o] gL Z}7]|A}Al o]5f517] (understand
yourself), Z-g-E-0oF B (explore options), -5-41H(choose your
specialty), Z1-52] 3+ F8](prepare for residency)2 +4g%0] 9J
o] ol& 712= 9t S8 A} 191, 5t HFA 20102
T3 SHEA YA AZ7HE9] oo wt Figure 13} o] &
o] A=wSn2 IS 3 224 dAE M= A4
Skoith. o] 7129 4ttA oA ZiRlo] A7t Aol whet
AAE, o= DARIAY HES} A (review & reflection)2 5-3f
o2 HAR fFAsH dold & Stk 7idS 23t E3t
7129 HFEoF B2 K 2Eof A HIAH 2 HEA
o A3l Y Ful AR s Syl olsh 28
FA2AZ Yo 7|gtsto] npAARY F 7P HE] 20|

31 Q1= ADDIE 2 o] ul2} 7jitsl it ADDIE g WS-
2 o] E4(analysis), A (design), 7 (development), 413Y
(implementation)®] SIS AX| =), 2470] WE GAolA AR
9} A (review & reflection)o] Loju= A& AAZ AAIS= A
< 9u|gIt}12].

2. skl @718 M(analysis)

Wetets) me g RS Sveld) ShX YAIE S 230
2 AgElon,  ma sl A7t PSS Az tig 1
¥ 345 F 6] 2] 9= whE SIS A3 Fofstint
SHBS]E Boto] M2dRs7} ot o g APEH £24
off thell AHSHEECNA LFFALE HAISIF oM IR OR o]

https://doi.org/10.17496/kmer.23.036



KMER

Korean Medical Education Review 2024; 26(1): 27-35

Understand g
yourself
(career portfolio,

Explore options
(career lecture,
career aptitude
test)

poster)

Choose your
specialty
(career counseling

Prepare for
residency
(career counseling

booth)

booth)

Review & reflection (career portfolio)

Figure 1. Career planning process modified model-based Career Fair Program at Chungnam National University College of Medicine.
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Table 1. Results of the Career Fair Evaluation Survey based on the CIPP eval-
uation model

CIPP domain
Context

Survey contents

Recognition of career fair objectives

Motivation for participating in the career fair

Input Appropriateness of educational content at the career fair
Appropriateness of educational methods at the career fair
Appropriateness of the timing of the career fair
Appropriateness of the environment during the career fair

Process

Product

Satisfaction with the organization of the career fair
Overall Satisfaction with the career fair

Effectiveness in improving career decision-making skills
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Appendix 2. Career PathPort ¥4

Career PathPort

Career path + portfolio = passport
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Design and Implementation of a Career Planning Program at
Chonnam National University Medical School

Eui-Ryoung Han, Eun-Kyung Chung

Department of Medical Education, Chonnam National University Medical School, Hwasun, Korea

Chonnam National University Medical School has designed and implemented two career planning programs: a three-phase curriculum-based program

and a longitudinal non-curricular program over the course of 6 academic years. The three phases of the curriculum-based career planning program are

self-assessment, career exploration, and field experience. The non-curricular career counseling program operates through a faculty advisor system, with

each faculty member guiding a group of students from each academic year, and students in each year forming a mentor-mentee relationship. The

non-curricular career exploration program consists of a student research support program, an international practice program in basic and clinical medi-

cine, and a specialty exploration fair. A survey conducted among 38 graduates (54.3%) working as interns at Chonnam National University Hospital re-

vealed that graduates preferred autonomous elective subjects within the curriculum-based program. They also responded positively to the faculty advi-

sor system, through which they maintained close relationships. A focus group interview with three interns indicated that subjects providing direct expe-

rience in fields of interest and courses that students could choose freely were helpful in career decisions. Through follow-up research, it is necessary to de-

sign and operate a systematic career planning program based on an analysis of the needs of graduates taking part in a residency training program after se-

lecting a medical specialty.

Keywords: Career choice; Medical students; Vocational guidance
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Table 1. Career planning course within the curriculum of Chonnam National University Medical School

No. of participants per class

Phase Academic year Curriculum-based career planning course ~ No.of classes  Class time (hr)
Students Instructors
Self-assessment Premedical Istyear ~ Career plan and self-understanding 1 30 125 4
Premedical 2nd year Coachingleadership for self-efficacy 1 45 125 3
Careerexploration  Medical Ist year Elective course for basic medicine 14 N 17-18 1-7
Medical 2ndyear  Elective course for clinical medicine 30 15 8-9 1-7
Field experience Medical 4th year Specialized clinical clerkship 125 144 1 1
Sub-internship 125 144 1 1

Clinical presentation-based practice 125 144 1 1
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Table 2. Graduates’ satisfaction with the career planning program at Chonnam National University Medical School

Subject or program

No. of participants  Mean=standard deviation

Career planning course

Career plan and self-understanding 34 3.53+0.71
Coachingleadership for self-efficacy 33 3.45+0.83
Elective course for basic medicine 35 3.63+0.88
Elective course for clinical medicine 35 3.74+0.95
Specialized clinical clerkship 36 4.03+1.11
Sub-internship 30 397+1.16
Clinical presentation-based practice 30 393111
Career counseling program
Faculty advisor system, with each faculty member guiding a group of students from each academic year 38 4.08+0.71
Career exploration program
Student research support program 22 3.50£0.67
International practice program in basic and clinical medicine 22 3.41+0.73
Specialty exploration fair 26 3.54+091
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Design and Implementation of a Career Guidance Program
at Gachon University College of Medicine

Kwi Hwa Park

Department of Medical Education, Gachon University College of Medicine, Incheon, Korea

The ultimate goal of career guidance is to help medical students develop a career plan that matches their personal characteristics, allows them to train in

their desired subspecialty, and helps them to adapt well to medical practice after graduation. Gachon Medical School has designed a longitudinal career

guidance program called GLORI (Gachon Longitudinal Orientation and Career Development), which is based on the outcome of each phase. The pro-

gram consists of regular courses and portfolio-based career guidance from a mentor professor. In phase 2 (basic medical science), the “Career Seminar”

course was developed. This course focuses on self-understanding through a psychological inventory, exploration of postgraduate career paths, and inter-

views with professors in specialties of interest. In phase 3 (the integration of basic and clinical science), the “Exploring Nonclinical Career Options”

course was introduced. This course presents perspectives from doctors who have followed various pioneering career trajectories, including biomedical

engineering, medical journalism, writing, public health, health care administration, the pharmaceutical and medical device industries, and other areas.

Allteaching methods were designed to encourage student participation. The assessment methods are assignment-based, including self-reflective reports

and presentations. In addition, a portfolio-based career guidance program is implemented in phases 3 and 4 (clinical clerkship). It is expected that this

case study will serve as a practical example for developing comprehensive career guidance programs for medical schools.

Keywords: Career choice; Medical education; Medical specialty; Medical students
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Table 1. Design of a career guidance program for medical students

Phase Qutcome

Program Career planning process

Phase2 - Understand your interests and personality to develop a plan for

exploring potential careers

Phase3  -Explore nonclinical career options for doctors

Phase4 - Refine your career path and decide on a specialty

- Career seminar (course)

- Portfolio-based career guidance

- Understand yourself

- Exploring nonclinical career options (course) - Explore options

- Portfolio-based career guidance

- Choose your specialty

Phase 2: basic medical science; phase 3: the integration of basic and clinical science; and phase 4: clinical clerkship.
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Career Development Programs at Yonsei University College
of Medicine

Youngjoon Lee

Department of Medical Education, Yonsei University College of Medicine, Seoul, Korea

The career choices of medical students are significant for both individual students and society, which relies on a robust public healthcare system. Medical
schools should provide a conducive environment and diverse information to enable students to make mature career decisions. Yonsei University College
of Medicine conducts extracurricular programs for students’ career development, including the Career Choice Expo, Career Path Survey, Special Lec-
ture on Career Development, and a Visible Radio Show focused on career counseling. Additionally, the intracurricular activities offered by the college in-
clude career advising to students through faculty advisors in learning communities based on students’ reflective writing about career-related activities.
Medical students, in the process of forming their career decisions, compare what they have learned in the medical school curriculum with information
acquired through extracurricular activities, taking into consideration their individual characteristics. Through longitudinal discussions with faculty ad-
visors in learning communities, medical students not only gain recognition for the validity of their exploratory activities but also develop a sense of
self-efficacy in making career decisions. The career education program at Yonsei University College of Medicine aligns with recent perspectives empha-
sizing the integration of career counseling for medical students into the curriculum in order to increase effectiveness.

Keywords: Career advising; Career decision; Learning community; Medical student
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Table 1. Main topics of each stage of career decision-making process model
of Harren [4]

Stage Main topics

Awareness Aware of consequences of one’s present course of action
Aware of one’s present level of success

Aware of one’s degree of self-confidence in decision
making

Aware of degree of environmental press for decisions

Planning Alternating, expanding, and narrowing the process of

exploration and crystallization

Exploration: searching for information or data about
the task and about self-concept

Crystallization: knowing one’s value priorities and their
relevance to the alternatives

Commitment A private, subjective conviction and then a “trying-out-

on-others” process for feedback

Incorporates and integrates the commitment with ex-
isting aspects of the self-concept system

Includes specific action steps, contingency plans
Reaffirms the “rightness” of the commitment

Implementation  Faces the full reality of the consequences of commit-
ment

Reacts and is assimilated into the context

If success and satisfaction are consistently low, the deci-
sion is reversed and the process is repeated
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Table 2. Career education programs in Yonsei University College of Medicine

Type of activity Title of the program Frequency Year the program started
Extracurricularactivity ~ Career Choice Expo Every other year 2013

Career Path Survey Every other year 2013

Special Lectures on Career Development 3 or4timesayear 2013

Visible Radio Show: Career Counseling 3or4timesayear 2021
Intracurricular activity  Career advising from Learning Community faculty ~ Every second semester from Ist to 3rd year of 2014

advisor

medical school
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Figure 1. Career development programs at Yonsei University College of Medicine and Harren's decision-making process.

Table 3. Number of Graduates of Yonsei University College of Medicine who responded to the items about career mentors (N=674)

Year of graduation

Before 2018 2018 2019 2020 2021 2022 2023

No. of responders 43 112 119 109 108 56 116
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Figure 2. Percentages of students who had experiences with career mentors at Yonsei University College of Medicine (N=674).
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Development of a Medical Humanities Course Based on
Design Thinking and Medical Students’ Perceptions

Jaehee Rho, Aehwa Lee

Department of Medical Education, Keimyung University School of Medicine, Daegu, Korea

Amid the increasing interest in medical humanities education, this study developed a medical humanities course that utilized design thinking to foster

creative thinking, problem-solving, and collaboration skills that pre-medical students should possess. The course’s efficacy was assessed by evaluating

improvements in core design thinking skills. The present study was conducted among 83 first-year medical students after planning and implementing a

design thinking course. The reflection journals written by students along the course of the class were examined using the template analysis technique to

evaluate the effectiveness of the class. The study’s primary findings showed the successful development of step-by-step medical humanities education

content utilizing design thinking and its practical implementation in a class. Moreover, the course improved students’ core design thinking skills effec-

tively, and in a balanced way. These results illustrate the effective application of design thinking in medical school through a medical humanities course.

These findings indicate that a medical humanities course can help medical students showcase their abilities to collaborate and solve problems in the real

world. This paper suggests the need for further research to develop a curriculum that integrates design thinking and investigate the relationship between

medical students’ core competencies and design thinking-based courses.

Keywords: Design thinking; Medical humanities; Medical school; Qualitative research; Teaching method
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Core abilities

Definitions

Navigate ambiguity
when needed.

Ability to recognize and persist in the discomfort of not knowing, and develop tactics to overcome ambiguity

Learn from others (people and contexts) ~ Ability to empathize with and embrace diverse viewpoints, testing new ideas with others, and observing and

learning from unfamiliar contexts.

Synthesize information

Experiment rapidly

Move between concrete and abstract
Build and craft intentionally
Communicate deliberately

Design your design work
cesses needed to tackle it.

Ability to make sense of information and find insight and opportunity within.

Ability to quickly generate ideas—whether written, drawn, or built.

Ability to define meaning, goals, and principles abstractly, as well as precision to define details and features.
Ability to thoughtful construct work at the most appropriate level for the audience and feedback desired.

Ability to form, capture, and relate stories, ideas, concepts, reflections, and learnings to the appropriate audiences.

Meta-ability to recognize a project as a design problem and then decide on the people, tools, techniques, and pro-
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A Aol e] Aol ek s7b] s SEle A BoRA BAAS BIFTHe Flolgitt. o] Sl8) A1
27] BB YYSRATLIL. ol SHS0] T S FEA BAYSE AW Z2AEQ ‘good work project (GWP)' 2}
92 B9 tigold] AHiY] EAS Puht QST FABGE & URAE AN, BEE A8EA FAZ Agste] mad
A gobr7] Satolet. £ Wo| AL PHoR Y50 ES 29U 5 JES UL A BHETES A
AEe HBAAE NBAN GOWA G5 A4t B stk olv, AT HTkevt ARIAo] e AR A
2 ARoN, 27 BEAL /NroR HAAA] WSS TP B Aol 8-S 5 LA olH Azto] s, ol 2t

Gk 1 F 2018 Bof shiol Sy ST JE B A4S 3T 5 Y= FYsHAch A HARTAe 9

Asid)S AstaL, = HE shte] a4 sE(F3eket 74 g

AE YEH 1A AEE Brlelgon, A% AN way

SP)e FA R WelE F4dl0l A9 U4 e AR lehEERAE g
2 st AokE oA S SEe neAl YA
A A TRHSA YT SO ABT AU T gl 2) LKA S Ol IR AHE
R giol] WOl HEHoR ATASS THO AT B 7o) HAA SHAY M2 R FYL B 9%
ol chel Tl o231 27 Stk A2 FHSET, 2 SANE SdBE0] HAelT B4 S
& VYT 5 UES FHNA, ol AR $UWH 2
74:!_'- 518 E Table 29 Zow, S5AINE-L2 Appendix 10]4] &+
QI 4= Utk
1. CIRIQINTE X483t o|Z0IR5t 421 A1 CUT 28] SO GWP S-S5 el o]
gk i 9 Aol g 7)) ol olgoly, xeds
1) ZoIEs 49 R TES AT Y T4 9UY BFo] AFHA. FEAE
2 Aol ARt 7 QlEst A ool 15hdS i GWP £39] A4, tld, FAAA olf 55 E2 7N HilA
O % Sk wihRolH, %9 Rit= sHYo] &3 F5A 23 £ A/ttt
oA sEEY I AL & e SAEES 7195 AH AR A A AR F3F ol A= GWPL] tiio] +
Table 2. Lesson plan based on design thinking
Week Procedures of DT Activities Results 8 Abilities of DT
1 Prepare DT - Understand design thinking concepts and proce- - Report on exploring topics

dures

- Explore topics of a group work to conducta GWP

2 Empathize - Choose a topic of a group work to conducta GWP
- Empathize through drawing an empathy map
3 Define - Gain insight base on observation and inference on
the target

-Develop HWP (how might we?) sentences
4 Ideate - Derive ideas through brainwriting activities

- Interim evaluation and feedback ideas
S Prototype (1) - Choose a final idea

- Create a prototyping plan
6 Prototype (2) - Develop a prototype

- Apply and validate the developed prototype
7 Test - Test the developed prototype

- Improve the prototype based on feedback
8-9  Presentation and feedback - Present the results and assess peer review

- Evaluate and feedback project performance

- Group reporton creating an empathy map

- Group report on defining problem statement

- Group worksheet on ideation

- Group report on prototyping plan

- Group report on prototyping

- Group report on prototype test results

- Group presentation of final results

2,4

5,6

5,6

6,7

DT: 1: navigate ambiguity, 2: learn from others (people and contexts), 3: synthesize information, 4: experiment rapidly,

build and craft intentionally, 7: communicate deliberately.
DT, design thinking; GWP, good work project.
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APPENDICES

Appendix 1. Examples of activities and their results

Week | Procedures of DT Results of activities
1 Prepare DT
1 7Y MEZIE M2 B USEE M2ANTHR
2 54 8¥ Q¥ Y 2= M4y FE Ee, 7Y 24 HE
1 BE ARECl %M BEE B2 4ao Eoo 9F Aa7EQ W
BaAE UE HE 1) USEE B M2 M7|E0| LAND o7
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2 MarIEo| MKl USE WEo WERHAH ¥ Yeol WD
0]
AN S Ak orh. Ba¥ EESl 408 W2 A4 OB EAS HAMOACD
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3 2 OlBOl @ BEE a0l SN2 A0l HOHI 2ol zAeiol
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48D N 2
Ay ga
https://n news naver com/mnews/article/014/0004252993
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ey | ¢ 82 871371 2n Az
W | e segen snge 48
o FHOMM BWUO BEE W27 WEC
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This study investigates whether personality characteristics and learning behaviors can predict medical students” academic achievement in Korea, specifi-

cally in terms of successfully completing medical school without delays or achieving a high grade point average (GPA) in their final year. In May 2018,

316 medical students took the Multi-Dimensional Learning Strategy Test, 2nd edition, which provided data on their personality and learning behavioral

characteristics. Their final year's GPA and any delays in completing medical school were ascertained by reviewing all electronic academic records of each

semester they had been enrolled. The combination of personality and learning behavioral characteristics was significantly associated with completing

medical school without delays, even after adjusting for sex and admission path. A multiple logistic regression analysis showed that the adjusted odds ra-
tios and 95% confidence intervals for completing medical school without delays were 1.52 (95% confidence interval [CI], 0.83-2.78) and 3.64 (95% CI,
1.70-7.82) for “others” and “both high” categories, respectively, when compared with the “both low” category. For 235 students who completed medical

school without delays, their learning behavioral characteristics (scores) were significantly associated with their final year’s GPA even after adjusting for

sex, admission path, and personality characteristics (scores) as determined by the multiple linear regression analysis. This study suggests that individual

personality and learning behavior characteristics are predictors of medical students’ academic achievement. Therefore, interventions such as personal-

ized counseling programs should be provided in consideration of such student characteristics.

Keywords: Academic success; Republic of Korea; Test taking skills

Introduction

Almost all Korean medical schools require students to repeat the
same year if they fail in even one subject or their grade point average
(GPA) is below a certain level. Regulations are strictly enforced, such as
the student’s being suspended when they get an F in a course.

In a study of first- and second-year medical students, 17% of students
reported that they had already experienced grade repetition [1]. Itis a
great loss to individuals, the nation, and society when a significant num-
ber of outstanding students fail to succeed in the intense competition of

medical schools [2].
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In medical school, assigning an F grade, which indicates grade reten-
tion, signifies that neither the school nor the professor assumes respon-
sibility for the student’s failure to meet the learning objectives in that
subject and instead places the responsibility solely on that student.

The Accreditation Standards of the Korean Institute of Medical Edu-
cation and Evaluation 2019 (ASK2019) require medical schools to an-
alyze problems with grade retention and prepare measures to guide stu-
dents who show poor academic achievement [3].

To provide interventions for underachievers, it is necessary to identi-
fy the predictors of academic achievement, such as the learner’s person-
ality and learning behavioral characteristics including learning strategies
[4-7]. They were associated with self-assessed academic performance
in medical students [4], and with GPA in health science students in Ko-
rea [S]. Another study also revealed that self-regulating learning strate-
gies could predict the GPA of medical students in Iran [6].

This study aims to determine whether personality and learning behav-
ioral characteristics are predictors of successful academic achievement

among medical students in Korea, specifically the goals of completing
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medical school without delays and achieving a high GPA in the final year.

Methods

1. Setting, participants, and study design

Gyeongsang National University College of Medicine has collected
data (Gyeongsang Medical College Cohort data) on the demographics
and academic achievements of all students admitted since 2010 from
the university’s computerized information system for medical program
evaluation and administrative purposes from 2022.

The Gyeongsang Medical College Cohort provided data of student
identification number, sex, admission path, and final school year GPA.
Delays in completing medical school were ascertained by reviewing the
electronic academic records of each semester enrolled.

This is an observational, retrospective cohort design with a depen-
dent variable of GPA of the final school year. It is a cross-sectional study
of delays in completing medical school as a dependent variable because
asignificant proportion of delays occur before taking the MLST-I test.
Figure | shows the period during which the delay occurred for the 81
of 316 students who repeated any school year and the final school year
of the 235 students who entered their fourth year without delay.

The Institutional Review Board of Gyeongsang National University
Hospital approved this study (GNUH-IRB 2023-06-016).

2. Variables and measurement tool

Independent variables were student sex, admission path (admission
to medical school, transfer to medical school, or admission to a pre-
medical department), personality, and learning behavioral characteris-
tics. The medical students” academic achievement was measured by
two outcome variables: delays including grade retention or leave of ab-
sence in completing medical school and GPA of the final school year.

Personality and learning characteristics were measured with the
Multi-Dimensional Learning Strategy Test, 2nd edition (MLST-II) (In-
psyt, Seoul, Korea). Personality characteristics included subscales of ac-
ademic self-efticacy, outcome expectation, and conscientiousness. High
scores indicated initiative in studying [ 7]. Learning characteristics in-
cluded the subscales of time management, listening, note taking, learn-
ing environment, concentration, book reading, memory skills, and ex-
amination preparation. High scores indicated overall good learning
skills [7]. The score of each subscale was expressed as a T-score (aver-
age = 50, standard deviation = 10) from a standardized test.

All the 316 medical students (83 first-year, 76 second-year, 83 third-
year, and 74 fourth-year students) in 2018 took the MLST-II in May af-
ter providing informed consent. The test was developed in Korean and
aimed to understand the effectiveness of a student’s learning strategy,
identify factors that affect learning, and provide suggestions for neces-

sary intervention [7].

62 fourth
83 First years in May 2018 < years
(final years)
56 fourth
76 Second years in May 2018 years
(final years)
60 fourth
83 Third years in May 2018 < years
(final years)

74 Fourth years in May 2018 < 57 |fourth years

(final years)
Total 316 MLST students

in2018
Yearand month 201412 2015.12 201612 2017.12% 201812 201902 202012 202112

[ 1 Finalschool year of the 235 students who entered their fourth year without delay

<«—— Indicates the period during which the delay occurred for the 81 students who repeated any school year
(Left-side arrow means the delay might have occurred before the year of the vertical line)

* May 2018 when MLSTR was done

Figure 1. The period during which the delay occurred for the 81 of 316 students who repeated any school year and the final school year of the 235 students who en-
tered their fourth year without delay. MLST, Multi-Dimensional Learning Strategy Test.

https://doi.org/10.17496/kmer.23.039



Korean Medical Education Review 2024; 26(1): 70-76

KMER

After combining MLST-II test results with the Gyeongsang Medical
College Cohort data, the dataset was anonymized.

3. Statistical methods

In a simple analysis, we created cross-tabulations to compare sex,
grade, admission path, personality, and learning characteristics depend-
ing on delays in completing medical school. The scores of the personal-
ity and learning characteristics were categorized into quintiles.

We combined personality and learning behavioral characteristics,
each with five categories, to create a new variable with three categories
of both low (1 or 2) quintiles, others, and both high (4 or 5) quintiles.
p-values were calculated using the x ory’ foratrend test. The adjusted
odds ratio (OR) and 95% confidence interval (CI) of personality and
learning behavioral characteristics for completing medical school with-
out delays were also calculated using multiple logistic regression analy-
sis. In this regression model, we included the new combined variable in-
stead of both personality and learning behavioral characteristics as inde-
pendent variables because of multicollinearity.

For the 235 students completing medical school without delays, we
analyzed the associations of sex, admission path, personality, and learn-
ing behavioral characteristics with final-year GPA by analysis of vari-
ance, or Pearson’s correlation analysis. Adjusted regression coefficients
of personality and learning behavioral characteristics for GPA of the fi-
nal school year were calculated using multiple linear regression analysis.
Grade was excluded from the models due to its close relationship with
the admission path.

All analyses were performed using IBM SPSS Statistics ver. 25.0
(2017; 1BM Corp, Armonk, NY, USA).

Results

1. Participants
This study included all 316 current medical students (83 first-year,

76 second-year, 83 third-year, and 74 fourth-year students) in 2018. Of
the study subjects, 62.0% were male and 38.0% were female. Regarding
admission path, 53.8% were admitted to medical school, 14.2% were
transferred to medical school, and 32.0% were admitted to a premedical
department (Table 1). All 157 third- and fourth-grade students were

admitted to the medical school.

2. Characteristics of the study students depending on
delays in completing medical school
Ofthe 316 students studied, 74.4% successfully completed medical

school without any delays. Significantly higher percentages of females
(84.3%) than males (68.2%) completed medical school without delays.
Admission path was not significantly associated with completing medi-
cal school without delays. The proportions of students completing
medical school without delays varied between 68.8% and 81.2%. Grade
was not significantly associated with completing medical school with-
out delays. The proportions varied between 72.3% and 77.0%. Quin-
tiles of personality and learning behavioral characteristics were signifi-
cantly and linearly associated with completing medical school without
delays. The same was true for the combination of two variables. The
proportions in both low categories, others, and both high ones were
65.9%, 72.0%, and 86.0%, respectively (Table 1).

3. Adjusted odds ratios and 95% confidence intervals
for completing medical school without delays by
characteristics of the study students

The combination of personality and learning behavioral characteris-
tics was significantly associated with completing medical school with-
out delays even after adjusting for sex and admission path in the multi-
ple logistic regression analysis. The adjusted ORs for completing medi-
cal school without delays of female students compared with male stu-
dents was 2.54 (95% CI, 1.39-4.63). The adjusted ORs for completing
medical school without delays of “transfer to medical school” and “ad-
mission to premedical department” compared with “admission to med-
ical school” were 1.51 (95% CI, 0.66—3.48) and 2.55 (95% CI, 1.35—
4.79), respectively. The adjusted ORs for completing medical school
without delays of “others” and “both high” compared with “both low”
were 1.52 (95% CI,0.83-2.78) and 3.64 (95% CI, 1.70~7.82), respec-
tively (Table 2).

4. Correlation of personality, learning behavioral, and
other characteristics with GPA of the final school year
in students completing medical school without delays

For 235 students completing medical school without delays, Pear-
son's correlation coefficient between personality and learning behavior-
al characteristics was 0.76. Pearson’s correlation coefficients of GPA of
the final school year with personality and learning behavioral character-
istics were 0.21 and 0.25, respectively. All met the significance threshold
at 0.01 (Table not shown).

The GPA of the final school year was 3.51 for female students and
3.18 for male students, which was significantly different. It was not sig-

nificantly different by admission path (Table 3).
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Table 1. Characteristics of the study students completing medical school without delays

Characteristic Total Completing medical school without delays XZ (Xz for trend)
Sex 10.14**
Male 195 (62.0) 133 (68.2)
Female 121 (38.0) 102 (84.3)
Admission path 5961
Admission to medical school 170 (53.8) 117 (68.8)
Transfer to medical school 45(14.2) 36(80.0)
Admission to premedical department 101 (32.0) 82 (81.2)
Grade 0.49 (0.050)
Istyear 83(26.3) 62 (74.7)
2nd year 76 (24.1) 56(73.7)
3rd year 83 (28.4) 60 (72.3)
4thyear 74 (21.0) 57 (77.0)
Personality characteristics 14.45" (12.42%)
Ist quintile 61(19.3) 39(639)
2nd quintile 61(19.3) 39 (63.9)
3rd quintile 68(21.5) 50(73.5)
4th quintile 58 (18.4) 50 (86.2)
Sth quintile 68 (21.5) 57(83.8)
Learning behavioral characteristics 10.44* (6.34%)
Ist quintile 61 (19.3) 36 (59.0)
2nd quintile 65(20.6) 51(78.3)
3rd quintile 64(20.3) 48 (75.0)
4th quintile 63(199) 48(76.2)
Sth quintile 63 (19.9) 52(82.5)
Combination of personality and learning behavioral characteristics 10.42%(9.74*)
Both low (quintile I or2) 91 (28.8) 60 (65.9)
Others 132 (41.8) 95(72.0)
Both high (quintile 4 or ) 93 (29.4) 80 (86.0)
Total 316 (100.0) 235 (74.4)

Values are presented as number (%).
*p<0.05."p<0.01.**p<0.001.

Table 2. Adjusted odds ratios and 95% Cls for completing medical school
without delays by characteristics of the study students from the logistic regres-

sion analysis

without delays by characteristics of study students (n=235)

Table 3. GPA of the final school year in students completing medical school

Variable Totalno. (%) GPA (mean+SD) F-value

Variable Odds ratio (95% CI) Sex 56.62F**
Sex Male 133 (56.6) 3.18+0.37

Male 1 Female 102(434)  3.51£0.36

Female 2.54(1.39-4.63) Admission path 0.57
Admission path Admission to medicalschool 117 (49.8) 3.34+0.38

Admission to mf':dical school 1 Transfer to medical school 3.34+0.38

Transfer to medical school 1.51 (0.66-3.48) Admission to premedical 3284043

Admission to premedical department 2.55(1.35-4.78) department
Combination of personality and learning behavioral Total 235(1000) 332040

characteristics

Both low (quintile I or2) 1 Values are presglted as number (%) or meaptSD.

Others 1,52 (0.83-2.78) GPA, grade point average; SD, standard deviation.

Both high (quintile 4 or )
Hosmer and Lemeshow test
Xz 6.01
p-value 0.65

3.64(1.70-7.82)

CI, confidence interval.
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5. Adjusted regression coefficients for GPA of the
final school year by characteristics of the study
students among students completing medical school
without delays

Learning behavioral characteristics (scores) were significantly associ-
ated with the GPA of the final school year even after adjusting for sex,
admission path, and personality characteristics (scores) in the multiple
linear regression analysis. The adjusted regression coefficients for the
GPA of the final school year and personality and learning behavioral
characteristics were 0.00 (p>0.05) and 0.01 (p <0.05), respectively.
The effect of learning behavioral characteristics was the second largest
(B=0.18) after sex. The adjusted R* was 0.22 (Table 4).

Discussion

In this study, learning behavioral characteristics measured with the
MLST-T test significantly predicted medical students” academic
achievements, as assessed by their GPA of the final school year. High
scores of learning behavioral characteristics, when combined with high
scores of personality characteristics, increased the adjusted odds of
completing medical school without delays by 3.6 times. It also signifi-
cantly predicted the GPA of the final school year after adjusting for sex,
admission path, and personality characteristics. The effect was second
largest after sex.

Completing medical school without delays needed both the high
scores of personality and learning behavioral characteristics, whereas

GPA of the final school year only need the high scores of learning be-

havioral characteristics. Students who experienced delays had an aver-
age GPA of2.85, which was significantly lower than 3.32 for students
who did not experience delays (data not shown). Predictors of GPA
were analyzed only for the students completing medical school without
delays in this study. Regarding delays in completing medical school, the
failure experiences were due to both personal and structural factors
such as a competitive culture, restrictive professor-student relation-
ships, and indifference toward students’ quality of life [2]. In contrast, a
high GPA needed mainly personal effort. Completing medical school
without delays and achieving a high GPA for the final school year may
have different predictors.

Personality characteristics measured with the MLST-II test include
subscales of academic self-efficacy, outcome expectation, and conscien-
tiousness, which collectively represent the ability to take the initiative in
studying, The subscales of academic self-efficacy and outcome expecta-
tion were developed based on social cognitive theory [7]. A study using
asocial cognitive framework suggested that self-efficacy and outcome
expectation together predict an interest in education [8].

Personality characteristics or academic self-efficacy alone measured
with the MLST-I test affected academic achievement in previous stud-
ies among Korean college students [4,5,9].

Low confidence in one’s own abilities will not motivate continuous
effort for the desired goal. As a result, the possibility of achieving the de-
sired goal will be low [7]. Using other measurement tools in other
countries, studies found that personality traits including conscientious-
ness directly and indirectly contributed to the medical students’ aca-

demic performance through self-efficacy [ 10]. However, outcome ex-

Table 4. Adjusted regression coefficients for GPA of the final school year by characteristics of the study students among students completing medical school with-

out delays from the multiple linear regression analysis (n=235)

GPA of the final school year

Variable B Standard error B t-value
Constants 2.45 0.17 1473
Sex

Male 0

Female 0.34 0.05 043 7237
Admission path

Admission to medical school 0

Transfer to medical school -0.10 0.07 -0.09 -1.49

Admission to premedical department -0.02 0.05 -0.02 -0.31
Personality characteristics (scores) 0.00 0.00 0.10 112
Learning behavioral characteristics (scores) 0.01 0.00 0.18 2.00*
Adjusted R’ 0.22
F-value 14.32%**

GPA, grade point average.
"p<0.05."*p<0.001.
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pectation was not a signiﬁcant component in predicting students’ aca-
demic achievement [6].

In the MLST-I test used in this study, learning behavioral character-
istics, including learning strategies, were composed of the most com-
mon and representative learning skills including resource management
strategies classified by various studies [ 7]. They involved subscales of
time management, listening, note taking, learning environment, con-
centration, book reading, memory skills, and examination preparation.

Learning behavioral characteristics or time management alone mea-
sured with the MLST-II test affected academic achievements in previ-
ous studies of Korean college students [4,59].

Learning strategies including cognitive, metacognitive, and resource
management strategies are predictors of students” academic achieve-
ment [6]. Aliterature review concluded that learning skills or strategies
were fundamental to academic competence and could be taught [ 11].

On the interrelationships between personality, learning behavioral
characteristics, and academic achievements, a study using the MLST-II
test suggested personality characteristics directly and indirectly affected
academic achievements via learning behaviors in the path model [4].

In this study, we used dependent variables of the GPA of the final
school year and delays (grade retention or leave of absence) in com-
pleting medical school. MLST-II test results were temporally higher in
all study subjects with regard to the GPA of the final school year. How-
ever, for the delay in completing medical school, the temporal relation-
ships might be uncertain. For some students, grade retention or leave of
absence occurred before taking MLST-II test, which might alter their
behavioral characteristics. On the contrary, progression to the next year
without repetition could increase self-efficacy for some students. Be-
cause this study was performed with students in one medical college in
one year, there may be limitations for generalizability.

Because learning behaviors composed of learning skills are modifi-
able [11], interventions aimed at correcting them can improve the aca-
demic achievements of medical students. To confirm this, we need a
randomized controlled trial in future study.

Medical students must learn an enormous amount of information.
Learning difficulties among medical students present not only individ-
ual academic problems, but also a challenge to current medical educa-
tion programs. It is necessary to take measures at the school level and
not leave the challenge up to the individual students.

This study suggests that individual personality and learning behavior
characteristics are predictive factors for medical students” academic
achievement. Therefore, interventions such as personalized counseling
programs should be provided in consideration of these student charac-

teristics.
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General Guidelines

1. Manuscript Content and Type

The journal publishes review articles, research articles, short commu-
nications, opinions, and book review and learning materials. The journal
also publishes featured articles, which are invited articles that deal in
depth with a topic that the editorial board selects within the journal’s
aims and scope. Review articles are those that collect, organize, and ana-
lyze the existing results of previously published studies or articles. Re-
search articles are those that collect and analyze data with methodolo-
gies including surveys, interviews, or experiments. Short communica-
tions present research that either has been completed or uses new re-
search methods and approaches to bring meaningful results as a case
study, despite having limitations regarding generalizability. Opinions deal
with new proposals and policies related to topics such as education in
the humanities and social sciences as relates to the medical field. Book
review and learning materials introduce useful books to medical educa-
tion journal readers and deal with a variety of learning materials that can
be used in medical schools for education or to educate health care pro-

fessionals.

2. Qualifications and Requirements for Manuscript
Submission

Researchers around the world with an interest in topics related to
health care provider education are invited to submit their manuscripts.
PhD degree holders in related fields and faculty members of higher edu-
cation institutions can be the first author or the corresponding author.
When the manuscripts are invited by the editorial committee or when
the editorial committee approves, an author or authors who do(es) not
meet the above criteria can be the first author or the corresponding au-

thor.

3. Language

Manuscript should be submitted in Korean. If an article is submitted
in English, a certificate of English editing should be provided to the edi-
torial board. Even if the manuscript is written in Korean, the title, name
of the author(s), affiliation(s), abstract, keywords, tables, figures, and ref-
erences must be written in English. Technical terms in Korean should be
drawn from Medical Terminology published by the Korean Medical As-
sociation, or Medical Education Terminology, published by the Korean
Society of Medical Education.

Copyright and Creative Commons Attribution
License

KMER follows the Creative Commons Attribution Non- commer-
cial License for public use. The Yonsei University College of Medicine
owns the copyrights of all manuscripts published in the journal. It also
holds the rights to publish, distribute, and process online and offline me-
dia. The first author must sign the copyright transfer agreement when
publication is finalized. The agreement must be faxed, mailed, or
e-mailed to the editorial board. No manuscripts are returned once sub-

mitted.

Self-Archiving

Authors of individual articles can post and archive articles after they
are published in KMER for self-archiving purposes. However, when do-
ing so, the ‘copyright and Creative Commons Attribution Non-Com-
mercials License’ policy of KMER must be explicitly marked. Authors
can not publish pre-print articles such as drafts and articles in the editing

process.
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Research and Publication Ethics

Ethical regulations include research performance probity, research re-
sult publication procedure ethics, and researchers’ responsibility to
maintain fidelity to these ethical codes. The journal follows the regula-
tions set by the Ministry of Education and the Korean Association of
Medical Journal Editors, and does not publish articles involving research
misconduct. Moreover, incidents related to research misconduct, plagia-
rism, and duplicate publication are evaluated and handled following
KMERS ethical regulations.

1. Misconduct
1) Articles associated with the following types of misconduct should
not be submitted or published:

(1) Forgery: creating, recording, and reporting non- existent data
or research results.

(2) Falsification: fabricating research content and procedures, and
changing or omitting content and research results.

(3) Plagiarism: stealing others’ideas, procedures, results, or records
without justification. Self-plagiarism is defined as publishing
part of an article or an entire article that has been published in
the past by the author without citing an accurate source or cita-
tion.

(4) Absence of quotations or references: citing or referring to
scholarly data without stating the origin of the data.

(8) Undeserved authorship: not granting authorship to a person
who contributed to the research content or results, or granting
authorship as a sign of gratitude or respect to a person who did
not contribute to the article.

(6) Duplicate publication: Divide the content of the same category
academically from the same research work into multiple papers
(salami publication) or publish a new paper by adding research
subjects or some results to an already published paper (imalas

publication)

2) Processing Misconduct

(1) Information provision and deliberation request: The infor-
mant may provide information in writing or by e-mail to the
KMER, and the information provision should always be pro-
vided in the real name.

(2) Investigation and deliberation: (D The editor-in-chiefis in
charge of receiving and processing reports of misconduct. The
Editor-in-Chief shall conduct the preliminary investigation into
received misconduct, and if it is determined that there is a
problem, the editor-in-chief shall convene the Research Ethics

Committee to conduct the main investigation. (2 The guide-

lines of the Ministry of Education and the Korean Association
of Medical Journal Editors shall apply to matters concerning
the preliminary investigation and the main investigation.

(3) Guarantee of opportunity for clarification and protection of
confidentiality: (1) The editorial board shall notify the research-
er who is reported as violating the ethics regulations and give
sufficient opportunity for clarification. (2) The investigation
process and the results shall not be disclosed until the delibera-
tion and resolution on whether or not the misconduct is com-
pleted so that the honor or rights of the investigated party are
not infringed unfairly.

(4) Follow-up action: Follow-up actions based on the results of
misconduct investigations will be determined by the editorial
committee in accordance with the Guidelines for Securing Re-
search Ethics of the Ministry of Education and the Good Publi-
cation Practice Guidelines for Medical Journals of the Korean

Association of Medical Journal Editors.

2. Authorship

Authorship is based on 1) substantial contributions to the concep-
tion, research design, and the analysis and interpretation of data; 2) draft-
ing the article or revising it critically for important content; and 3) final
approval of the version to be published. Authors must meet conditions
1,2, and 3. All contributors who do not meet these criteria for author-

ship should be listed in the acknowledgments.

3. Conflict of Interest Statement

The corresponding author must report all conflicts of interest to the
editor, including financial support from and connections with pharma-
ceutical companies, political pressure from interest groups, problems in-
volving scholarly connections, consultancy fees, and stock. Conflicts of
interest arise when the authors or the institutions associated with the au-
thors receive continuous financial support from specific agencies, com-
panies, or organizations, or when the authors publish results that are sup-
ported by direct research funding, For a related person to be listed as a
co-author of an article, he or she must have clearly contributed to the re-
search and writing of the article. The “Pre-disclosure form when writing
amanuscript with a related person” should be submitted and the editor
should be notified that a related person has participated as a co-author.
Related persons include minors (under the age of 19) or extended fami-
ly members. If research misconduct by a related co-author is confirmed,
the misconduct of the related person is notified to any relevant institu-
tions (schools to which the related person is applying for admission, re-
search institutions, etc.) where the related person has received benefits.
Other matters related to conflicts of interest should follow the “Recom-

mendation to prevent unfair authorship in research papers” (revised on
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April 10,2020). In addition, the authors should report any employment,
advisory roles, stockholding, lecture or consulting fees, paid testimony,
sponsor roles, access to materials, and corporate sponsorship of research.
Equipment support or other forms of support must also be reported.
The role of the person who sponsored the project and whether the
sponsor participated in the research process should be disclosed and de-
scribed in accordance with the above guidelines regarding the definition
of authorship. If the sponsor was not involved in the procedure, he or she
must report it accordingly. In particular, authors should not sign an
agreement according to which a sponsor who can potentially receive
benefits could interfere with the author’s rights during manuscript writ-
ing. Regardless of sponsorship, at least one of the authors should have
full access to the research material. The details of the grants received for
the research should be provided in accordance with the detailed guide-
lines for manuscript preparation. If any of the conflicts of interest de-
scribed above arise, authors must submit a conflict of interest form

signed by all authors.

4. Subject or Experimental Animal Rights Statement

All research on humans must conform to the ethical standards set by
the Declaration of Helsinki (http://wwwwmanet). The approval of the
institutional review board of the research site is also necessary for clinical
trials. All animal testing must be appropriate, based on experimental ani-
mal use and management regulations set by the institution or national
law. It should also follow the NIH Guide for the Care and Use of Labo-
ratory Animals (http://grantsnihgov/grants/olaw/olawhtm).

5. Consent Form Statement

Clinical trials must receive patients’ written consent and institutional
review board approval. This information must be provided in the text.
Photographs and explanatory data must not contain patients names, ini-
tials, or medical record numbers. If necessary, the editor or reviewer will

ask for this information.

6. Reflection of Gender Innovation Policies

It is recommended that articles published in this journal follow the
guidelines on gender innovation policy (Sex and Gender Equity in Re-

search, http:/ /gister.re.kr).

Manuscript Submission and Evaluation

1. Manuscript Submission

Authors should submit their manuscripts using the online submission
system (http: //submission.kmer.orkr). The journal accepts manuscripts
on an ongoing basis and evaluates them chronologically. However, man-

uscripts that do not follow journal submission guidelines will be re-

turned to the authors. Along with the online submission of a manuscript,
the authors must also submit an author information form, a conflict of
interest form, a self-certification that they have followed research ethics
regulations, a self-completed checklist of research ethics, and a pre-dis-
closure form when writing a manuscript with a related person (if appli-

cable).

2. Publication Fee
Ifa manuscript is accepted, there is a standard publication fee. If the
publication fee is not paid, the publication will be cancelled. The publi-

cation fee is shown in the online submission system.

3. Request to avoid potentially hostile reviewers

Authors can request to avoid specific reviewers at the submission
stage in advance if it is difficult to expect a fair review for personal or aca-
demic reasons. The editorial board assigns reviewers considering the au-

thors’ request.

Detailed Instructions on Manuscript Writing

1. Preparing a Manuscript

Manuscripts must be on A4-sized (210x297 mm) paper with 25-
mm margins on each side, 10-point font size and double-spaced lines
(200%), and should be saved as .docx or pdf. Manuscripts can be writ-
ten either in Korean or in English. Chinese characters or the original lan-
guage can be written inside brackets following the words, and the origj-
nal language can be used when there is no corresponding Korean ex-
pression. When using a foreign language, the usage of uppercase and
lowercase letters should be correct (for example, the first letter of proper
nouns, names of persons, and places should be in capital letters and the
remaining letters in small letters.) Names of persons, places, and other
proper nouns should be in the original language, numbers in Arabic nu-
merals, and units in the metric system. Page numbers should appear in

the lower center position starting from the cover page.

2. Manuscript Content Order

The manuscript file must include the following items in order. Re-
search articles follow the order of title page, abstract, introduction, meth-
ods, results, discussion, references, and tables or figures. Short communi-
cations follow the order of title page, abstract, introduction, body, con-
clusion, references, and tables or figures. Opinions follow the order of ti-
tle page, main text, and references. Review articles follow the order of ti-
tle page, abstract, introduction, body, conclusion, references, and tables
or figures. Book review and learning materials follow the order of title
page and main text. Each section should be on a separate page. When

outline numbering is necessary in the body, the following system is used.
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3. Title Page

The title page must contain the title, authors, and affiliations both in
Korean and in English. The title should be concise, but with enough ap-
propriate words to represent its content. Abbreviations should not be
used, and the length should be 40 characters or less in Korean or 15
words or less in English. The running head of the manuscript should be
20 characters or less in Korean or 10 words or less in English. When
there are 2 or more authors, their names should be listed and separated
with a comma () based on their contribution to the research and manu-
script writing. When the affiliations of the authors are different, each af-
filiation should be written in the order of first author and co-author, and
should be numbered using superscripts. The name, affiliation, address,
telephone number, and e-mail address of the corresponding author
should be indicated at the bottom of the title page. At the time of sub-
mission, the corresponding author should be able to communicate regu-
larly with the Editor-in-Chief. The affiliation of the author should indi-
cate only one affiliation directly relevant to the manuscript.

At the bottom of the title page, the authors’ contributions should be
outlined, and the types of contribution made by each author should be
described briefly. For example, “the first author, Kim OO, participated in
the experimental design and data analysis; the second author, Park OO,
originated the basic concept, designed the research, and wrote the man-
uscript”

Acknowledgments should be included. In other words, any person or
organization that contributed to the research but does not meet the cri-
teria authorship should be indicated in the acknowledgments with a
clear description of the contribution. If nothing is applicable, write
“None.”

The Open Researchers and Contributors ID (ORCID) of the corre-
sponding author should be provided for researcher identification, such
as https://orcid.org/0000-0002-8534-5985. An ORCID number can
be obtained free of charge at https: //orcid.org. Any research grant along
with the research grant number should be indicated. If nothing is appli-
cable, write “None.

Stakeholder declarations related to the research should also be speci-

fied. If nothing is applicable, write “None”

4. Abstract
The abstract should be written in English, concisely and clearly. It

should be between 200 words and 250 words in length. The abstract

should be written in a single paragraph in a narrative format. At the bot-
tom of the abstract, between 3 and § keywords should be listed in alpha-
betical order. The keywords should be found in the National Library of
Medicine Medical Subject Heading (MeSH) (http://www.nlm.nih.
gov/mesh/ MBrowserhtml) and should be capitalized. Words used in
the title should not be included in the keywords.

5. Structure of the Main Text

1) Review articles: Review articles should contain 5,000 words or
fewer (excluding references), and advance approval from the edito-
rial board is required for articles exceeding 5,000 words. Each part
should be written in accordance with the following guidelines.

(1) Introduction: The introduction should describe the theoretical
background or research background, recent research trends,
the necessity of the study, and the research questions.

(2) Main body: The main body should describe how the paper
collected previous studies, such as existing research results or
papers. It should report the methods (search engine, search
strategy, etc.) used during the reference search and the criteria
used (inclusion and exclusion). It should report the methods
for analyzing the collected studies and the results of the analy-
sis.

(3) Conclusion: The conclusion should summarize the results of
the collected studies and discuss the meaning of the results. It
should emphasize important and new findings and explain the
conclusions accordingly. These conclusions may also be com-
pared with other related research results. The objectives and
conclusions of the study should be interconnected. The possi-
ble applicability of the research results, limitations in their inter-
pretation, and possibilities for future research should also be
discussed.

2) Research articles: Research articles should contain 5,000 words or
fewer (excluding references), and advance approval from the edito-
rial board is required for articles exceeding 5,000 words. Each sec-
tion should be written in accordance with the following guide-
lines.

(1) Introduction: Theoretical background, research background,
recent research trends, the necessity of the research, and re-
search problems should be described. Study results or conclu-
sions should not be included.

(2) Methods: The population, sample, and sampling method of
the study should be described, and the validity and reliability of
the study tools should be reported. The research design and
method of research should also be described to ensure that the
study is reproducible. If using a specific product, the name of

the equipment, manufacturer, city, and country should be listed
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in parentheses. If an unfamiliar method is used or an existing
method is modified, a brief introduction should be provided
along with references.

(3) Results: The study results should be presented objectively ac-
cording to the methodology used. The results should also be
described in alogical order, and tables and figures should fol-
low the sequence in which they are presented in the text. Re-
peating all of the data in a table or figure should be avoided, and
only the key findings and trends should be described.

(4) Discussion: The study results relevant to the research ques-
tions should be summarized and the implications of the results
should be discussed. Important and new findings should be
emphasized and the conclusions drawn from them should be
reported accordingly. What has already been described in the
introduction and the results sections should not be repeated.
The study should be compared with other related research re-
sults, and the purpose and the conclusion of the study should
be interconnected. However, making unfounded conclusions
or groundless claims should be avoided. New hypotheses
emerging from the obtained data and appropriate measures to
verify them should also be included. The scope of the research
results, limitations in their interpretation, and their possible ap-
plicability in future research should also be described.

3) Short communications: Short communications should contain
2,000 words or fewer (excluding references), and advance approval
from the editorial board is required for short communications ex-
ceeding 2,000 words. Each part should be written in accordance
with the following guidelines.

(1) Introduction: The introduction should describe the theoretical
background or research background, recent research trends,
the necessity of the research, and research questions.

(2) Body text: The body text should describe the progress or de-
velopment of a research project or case in progress. The meth-
ods and procedures should be described. The results should
objectively describe the results obtained based on the research
procedure or development process.

(3) Conclusion: The conclusion should summarize the results of
the research that are related to the necessity and purpose of the
research or development process and discuss the implications
of the results. Important and new findings among the results of
the research should be emphasized and the conclusions should
be described accordingly. The study results should be com-
pared with the results of other related research, and the purpose
and conclusions of the study should be interconnected. Mak-
ing unfounded conclusions or groundless claims should be

avoided. The scope of the research results, limitations in their

interpretation, and their possible applicability in future research
should also be described.

4) Opinions: Opinions shall not be divided into an introduction,
main body, and conclusion, except when necessary, and the text
should contain 2,000 words or fewer.

5) Book Review and Learning Materials: Book review and learning
materials shall not be divided into an introduction, main body, and
conclusion, except when necessary, and the text should be written

in 1,000 words or fewer.

6. References

1) All references listed at the end of the manuscript should be written
in English in the order of citation following the Vancouver refer-
ence style as below. For complete citation guidelines, authors
should refer to Citing Medicine: The NLM Style Guide for Au-
thors, Editors, and Publishers (http: //wwwanlm.nih.gov/citing-
medicine).

2) References should cite the recent literature. The number of refer-
ences in research articles and opinions should be limited to 30 or
fewer, in short communications, the number should be limited to
15, and review articles do not have any limitations.

3) References at the end of the manuscript should all be cited within
the text.

4) When citing a reference inside the text, the number should be put in
square brackets (eg, []) in the last sentence of the cited text. When
there are multiple references, each should be separated with a comma.
When there are multiple consecutive references (e.g, [2,5,7], [2-
5,7,10]),ahyphen (-) should be used. These numbers should match
the numbers of the references.

5) If the number of authors of a given source in the references is 6 or
fewer, all names should be given. If there are 7 or more authors,
write only the names of the first 6 authors, and shorten the rest by
using "et al." Authors’ names should be written with their last
names first followed by the first letter of their names capitalized.

6) When citing references inside the text, the author’s name and the
reference number should be indicated in the reference. If there are
two authors, "and" should separate the authors’ names. When
quoting more than 3 authors in the text, use ‘et al." (e.g, Jones [10]

asserts that. . ., according to Smith et al. [3])

(1) Journal Article
The title of the journal should be abbreviated following the Na-
tional Center for Biotechnology Information Database (http://
wwwincbinlm.nih.gov/nlmcatalog/ journals) of the US. National
Library of Medicine. For indexed journals, the corresponding ab-

breviations should be used. For non- indexed journals, the abbre-
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viation or journal name as set forth in the journal should be used.

Only the first letter of the title should be capitalized.

Lee YH. Enhancement of professionalism in medical education.
Korean Med Educ Rev. 2012;14(1):11-8.

Fan VY, Lin SC. It is time to include compassion in medical train-
ing. Acad Med. 2013;88( 1 ):1 1.

Gilbert DG, McClernon JF, Rabinovich NE, Gugai C, Plath LC,
AsgaardG, et al. Effects of quitting smoking on EEG activation
and attention last for more than 31 days and are more severe with
stress, dependence, DRD3 Al allele, and depressive traits. Nico-
tine Tob Res. 2004;6(2):249-67.

(2) Book
Carlson BM. Human embryology and developmental biology.
4th ed. St. Louis (MO): Mosby; 2009. 541 p.

(3) Book Chapter
Gunderman RB. Philosophical considerations in educational as-
sessment. In: Hibbert KM, Chhem RK;, van Deven T, Wang S,
editors. Radiology education: the evaluation and assessment of

clinical competence. London: Springer; 2013. p. 49-54.

(4) Proceedings
Tai MC. The importance of medical humanities in medical edu-
cation. Proceedings of Korean Society of Medical Education Aca-
demic Symposium; 2010 Jun 17; Cheju, Korea. Seoul: Korean
Society of Medical Education; 2010.

(S) Thesis
O’Brien KA. The philosophical and empirical intersections of
Chinese medicine and western medicine [dissertation]. Mel-

bourne: Monash University; 2006.

(6) Web material
Brudney K, Rothman D. Medical and Western civilization [Inter-
net]. New York (NY): Institute on Medicine as a Profession;
2008 [cited 2017 Jan 10]. Available from: http://www.imapny.

org/our-publications/educational-tools-and-resources.

Song SC. Why the resident shortage? [Internet]. Seoul: Doctor’s
News; 2014 [cited 2016 Dec 15]. Available from: http: //www.

doctorsnews.cokr/news/articleViewhtml?idxno = 100776.

(7) Ifthe reference is written in a language other than English, the ref-
erence information should be translated into English and the
translated title should be written in square brackets. At the end of
the reference, the language should be indicated, with only the first

letter capitalized.

Shaha M, Rabenschlag F, Holzer R. [Lowering stress levels in the
workplace]. Krankenpfl Soins Infirm. 2005;98(4): 10-3,40-3,62-

S. French, German, Italian.

(8) If the reference is written in Korean and it does not have an En-
glish translation, the information regarding the reference (includ-
ing the title of the article, publisher name, publishing institution,
etc.) should be romanized.

7. Tables and Figures

1) Tables and figures should be clear and concise and must be cited in
the text. When citing tables and figures in the text, they should be
indicated as Table 1, Figure 1, and so forth.

2) Atable is described as Table 1, and a picture or a figure is described
as Figure 1, and the title of a table or a figure should be in the form
of clauses or phrases. The title of a table should be left-aligned, and
the title of a figure should be left-aligned to the bottom of the fig-
ure. Vertical lines should not be used in the table, and abbreviations
should be explained at the bottom of the table. When using anno-
tations, use a), b), ¢) .. as superscripts and explain them at the bot-
tom of the table. The title and the description of a figure and a
chart should be clearly understood without reference to the text.
All abbreviations used should be defined in a footnote and be
placed below the table.

3) Tables and figures are converted to black and white when printed,
unless requested by the author. The financial costs of color printing
will be borne by the author. When graphs are printed in black and
white, it is recommended to use slashes or other shapes to indicate
distinct sets of data, rather than colors, to improve readability. Fig-
ures or photographs should be submitted as TIF, PPT, or JPG file
types and must have a resolution of at least 300 dots per inch (dpi).
The image dimensions should be set to 80 mm x 160 mm.

4) Iftables and figures need to be described in Korean, they should be
included in the appendices. At this time, appendices should be cit-
ed in the text. When citing an appendix, it should be referred to as
the "Appendix." When there are many appendices, they should be
classified as Appendix I, Appendix 2, and so forth. The title of ap-
pendices should be written in Korean.

5) Statistical descriptions such as standard deviation and standard er-

ror should be expressed as mean + SD, mean + SE. The signifi-
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cance of p-values is indicated by * in the tables, and the significance
level of the p-value should be indicated below the tables. For exam-
ple:p < .01,p < .05.

6) Tables and figures should be inserted independently in separate
pages at the end of the manuscript.

8. Errata
When there are errors in the published papers, errata will be pub-

lished in the next issue.

Please refer to the website of the Korean Medical Education Review

(wwwkmer.orkr) for submission guidelines for manuscripts written in

Korean or English, instructions for authors, and ethics guidelines. All
other items not specified in the guidelines of KMER will follow the de-

cisions made by the editorial committee.
Theses manuscript regulations are effective on April 23,2021.

Editorial Board of Korean Medical Education Review
Yonsei University College of Medicine, 50-1 Yonsei-ro, Seodae-
mun-gu, Seoul 03722, Korea

Tel: +82-2-2228-2514 Fax: +82-2-364-5450

e-mail: kmer@yuhs.ac
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