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Developing a core competency model for translational
medicine curriculum
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Purpose: This study aimed to develop a core competency model for translational medicine curriculum in the Korean graduate
education context.

Methods: We invited specialists and key stakeholders to develop a consensus on a core competency model. The working group
composed of 17 specialists made an initial draft of a core competency model based on the literature review. The initial draft was
sent to the survey group by email to ask whether they agreed or disagreed with each core competency. The working group simplified,
merged, or excluded the competencies that received less than 80% agreement among the 43 survey respondents. The working
group also reorganized the order of the domains and competencies based on the survey results, and clustered the domains into
four major areas.

Results: The final core competency model has four areas, 12 domains, and 34 core competencies. The major areas are theory-based
problem assessment and formulation, study design and measurement, study implementation, and literature review and critique.
Conclusion: This new core competency model will provide guidance for the competency based education of translational medicine
in Korea.
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' has been more clearly defined by the Clinical and

Introduction

Translational Science Award (CTSA) community in

recent years. The CTSA Education and Career Develop-

Over the last few decades, the translation of basic
scientific discoveries into clinical applications and
public health improvements has become a major focus in
biomedical research [1]. Translational medicine research
fosters the multidirectional integration of basic science,
clinical medicine, and population—based approach, to
ultimately improve the health of the public [2]. The

concept and the role of translational medicine research

ment Key Function Committee collaborated over several
years to identify 14 thematic areas of core competencies
for clinical and translational medicine research [3].
These core competencies let the directors of translational
medicine degree programs to be sure that their curri—
culum is comprehensive and that the students achieve
these competencies through their training programs [4].

However, the CTSA core competencies which were
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developed in the context of the United States of America
cannot be directly applied to other countries throughout
the world due to their different system, contexts and
cultural backgrounds. In the Korean academy, core
competencies for translational medicine curriculum have
not yet been clearly defined. Without a clear definition,
developers of translational medicine curriculum will
struggle to define specific program objectives, to specify
the knowledge and skills that trainees are expected to
develop, to select appropriate teaching and learning
methods, and to assess whether competencies are
achieved [2].

This study aimed to develop a core competency model
for translational medicine curriculum in the Korean
graduate education context. If we intend to develop a
clear and valid model that is widely accepted within the
Korean academy, a consensus should exist among the
specialists and key stakeholders involved in the field of
translational medicine research in Korea. This study
invited specialists and key stakeholders to develop a

consensus on a core competency model.

Methods

1. Working group

Seventeen specialists were invited to take part in the
working group. Most of them were translational medi—
cine specialists with medical background from the
Department of Translational Medicine of a single
medical college. Two other specialists who had both
medical background and doctor of philosophy in
education were from the Department of Medical
Education at the same institution. Most of the members
of the working group were also included in the survey

group later.
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2. Survey group

Translational medicine specialists and key stake-
holders were invited to participate in the survey group to
collect their ideas and arrive at a consensus on the core
competencies of translational medicine research. Eighty
specialists engaging in translational medicine research at
a single medical college made up most of the survey
group. Twenty—five other specialists and key stake-—
holders from different colleges, universities, and re-—
search institutions in Korea were also added to the list.
They survey results were collected only from the

participants who agreed with the purpose of the survey.

3. Process

First, the working group reviewed previous studies on
core competencies and training programs for clinical and
translational medicine research from global perspectives
[3,5-7]. Then, the working group made an initial draft of
the core competency model in English based on the
literature review. The initial draft was sent to the survey
group by email to ask whether they agreed or disagreed
with each core competency. The survey group was also
allowed to propose new competencies that were not listed
on the initial draft. The email was sent 3 times or until
a reply was received. Opinions on each domain of core
competencies were also collected through the survey.
After the survey, the working group simplified, merged,
or excluded the competencies that received less than 80%
agreement among the survey respondents. The working
group also reorganized the order of the domains and
competencies based on the survey results, and clustered
the domains into four major areas. Finally, the working
group made a list of specific competencies for each core
competency that describe the core competencies in detail.
The English version of the core competency model was

translated into Korean by the working group.
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| petencies. 41% (43 out of 105) of the survey group

Results

1. Initial draft and survey results

responded to the survey. Thirty—five specialists from a
single medical college and eight specialists from other
institutions responded to the survey on the initial draft

(Table 1). Eighty percent (36 out of 46) of the initial

The initial draft had 13 domains and 46 core com- core competencies received an agreement from above

Table 1. Survey Results Regarding the Initial Draft of the Core Competency Model

Domains Core competencies Agr?&rr)]ent
1. Theory-based 1. ldentify major clinical/public health problems and relevant translational research questions 100
problem 2. Formulate sound hypotheses 95
assessment and 3. Develop innovative, testable clinical and translational research questions 93
formulation ) : o . o . .
4. Extract information from the scientific literature that yields scientific insight for research innovation 95
2. Study design and 1. qumulate a well-defined clinical or translational research question to be studied in human or 88
measurement animal models
2. Propose study designs for addressing a clinical or translational research question, and assess
the strengths and weaknesses of possible study designs for a given clinical or translational research 93
question
3. Design appraopriate, ethically sound, and hypothesis-driven clinical studies 95
4. ldentify important outcome measures for incorporation into patient-oriented clinical trial design 93
5. Manage research and development projects 84
3. Study _ 1. Compare the feasibility, eﬁiniency, and ability to derive unbiased inferences from different 95
implementation translational research study designs
2. Assess threats to internal validity in any planned or completed translational study 93
3. Incorporate regulatory precepts into the design of any translational study 86
4. Literature review 1. Describe the current state of knowledge about a biomedical, clinical, or public health problem 86
and critique 2. Use evidence as the basis of the critique and interpretation of results of published studies 95
3. Identify potential sources of bias and variation in published studies 93
5. Data integration 1. Assess data sources and data quality to answer specific clinical or translational research questions 95
2. Implement quality assurance and control procedures for different study designs and analysis 93
3. Define bias in clinical and translational research 91
6. Statistical 1. Build effective statistical expertise into research teams 95
appr_oac'hes and 2. Determine and justify the appropriate statistical technique(s) for a specific research question and 100
applications concomitant study design
7. Health informatics 1. Iddetntify modern information systems for collecting, organizing, managing, and accessing clinical 95
ata
2. Utilize bgst practices in informatics for the organization and management of biomedical/health 86
information
8. Preclinical drug 1. Define drug development goals, and explain the overall process of drug development 84
development 2. Propose preclinical study designs for lead optimization, formulation developments, pharmacology 67
studies, and toxicity studies
3. Describe investigational new drug profiling, new drug application, and the requirements of theFood
and Drug Administration for drug and biologic products 61
9. Principles of 1. Understand the core concepts of anatomy and physiology of body systems, and pathogenesis 03
medical sciences and treatment (non-MD students)
2. Understand the core concepts of basic science (MD students) 95
10. Scientifiq _ 1. Com_munica'tg scientific findings to your peers and to disseminate scientific knowledge, through 98
communication medical writing, presentations, and publications
2. Assess the clinical implications of scientific information 84

(Continued to the next page)
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Table 1. (Continued)

Domains Core competencies Agn(a{;went
11. Translational 1. Build an interdisciplinary/intradisciplinary/multidisciplinary team that matches the objectives of 865
teamwork and the research problem
leadership 2. Manage an interdisciplinary team of scientists 72
3. Demonstrate group decision-making techniques 67
4. Participate in cross-disciplinary training and mentoring 81
12. lHeaIth_tgchr)ology 1. Explain the utility and mechanism of commercialization for clinical and translational research findings, 74
industrialization the patent process, and technology transfer
and ) 2. Transform translational idea into a high-impact venture 63
entrepreneurship 3. Develop the effective applications for funding from appropriate governmental and/or 79
non-governmental sources at each stage of translating research to clinical care of patients
4, Propose technology-inspired models for success, and be able to manage financial and funding 70
issues
5. Experience at least one part _of the ind_ustrialization process pf translational medical research 77
products such as pharmaceuticals, medical devices, or biologics
13. Humanities and 1. ldentify the historical issues of translational medical research 86
ethical principles 2. Understand demographic, cultural, geographic, and ethnic differences inhealth care and aim for 81
globalization
3. Propose multi-disciplinary collaborations and consilience in translational medicine 79
4. Demonstrate the knowledge of research ethicsfrom basic to clinical studies 88
h. Desc_ribe the rgquirements_and processes of Food and Drug Administration approval for medicine, 84
medical supplies and devices
6. Apply the principles and requirements of institutional review board approval 100
7. Explain conflict of interest management in research 91
8. Apply the principles of conflictsof interest accompanying research and presentations 86
Average rate of agreement 87

MD: Doctor of medicine.

Table 2. Core Competency Model for Translational Medicine Research in Korea

Areas Domains Core competencies
Humanistic and 1. Humanities and 1. Develop humanities-based consilience in translational medicine
collaborative ethical principles 2. Demonstrate the knowledge of research ethics from basic to clinical studies
approach 3. Apply the principles of conflicts of interest accompanying research and presentations
4. Apply the principles and requirements of institutional review board approval
2. Translational 1. Communicate scientific findings to your peers and to disseminate scientific knowledge, through
teamwork and medical writing, presentations, and publications
leadership 2. Build and manage an interdisciplinary/intradisciplinary/multidisciplinary team that matches

the objectives of the research problem

3. Participate in cross-disciplinary training and mentoring
Biomedical 3. Literature review 1. Describe the current state of knowledge about a biomedical, clinical, or public health problem
knowledge and and critique 2. Use evidence as the basis of the critique and interpretation of results of published studies
skils 3. Identify potential sources of bias and variations in published studies
4. Principles of 1. Understand the core concepts of anatomy and physiology of body systems, and pathogenesis

medical sciences and treatment
2. Understand the core concepts of basic science and biomedical engineering

5. Biomedical 1. ldentify modern information systems for collecting, organizing, managing, and accessing
informatics clinical data
2. Utilize best practices in informatics for the organization and management of biomedical
information

(Continued to the next page)

246 Korean J Med Educ 2018 Sep; 30(3): 243-256.



Hyun Bae Yoon, et al: Competency model for translational medicine curriculum

Table 2. (Continued)

Areas Domains Core competencies
Translational 6. Theory-based 1. ldentify major clinical/public health problems and relevant translational research questions
research problem 2. Develop innovative, testable clinical and translational research questions
capability assessment and 3. Formulate sound hypotheses
formulation
7. Study design and 2. Assess the strengths and weaknesses of possible study designs for a given clinical or translational
outcome research guestion

measurement 3. Design appropriate, ethically sound, and hypothesis-driven clinical studies
4. |dentify important outcome measures for incorporation into patient-oriented clinical trial

design

8. Study 1. Compare the feasibility, efficiency, and ability to derive unbiased inferences from different

implementation

translational research study designs

2. Assess threats to internal validity in any planned or completed translational study
3. Incorporate regulatory precepts into the design of any translational study
9. Data integration 1. Assess data sources and data quality to answer specific clinical or translational research

questions

10. Statistical
approaches and

N — N

. Implement quality assurance and control procedures for different study designs and analyses
. Assess potential bias and variation of source data

. Build effective statistical expertise into research teams

. Determine and justify the appropriate statistical techniques for a specific research question

applications and concomitant study design
Outcome-oriented  11. Biomedical 1. Define biomedical product development goals, and explain the overall developmental process
approach product 2. Propose preclinical study designs for biomedical product development

development 3. Describe investigational new drugprofiling, new biomedical product application, and the

requirements of regulatory authorities for biomedical products
12. Health technology 1. Explain the utility and mechanism of commercialization for clinical and translational research

industrialization

findings, the patent process, and technology transfer

and 2. Experience at least one part of the industrialization process of translational biomedical products

entrepreneurship 3

. Develop effective applications for funding from appropriate governmental and/or

nongovernmental sources at each stage of translational research

80% of the survey group. The average rate of agreement
with the competencies was 87%=+10%. The survey
respondents expressed several major opinions on the
initial draft of the core competency model. First, they
stated that there should be an order among the domains
and competencies in the model. Many of them suggested
that the domains should be aligned from the fundamental
elements to the practical elements, and that the com-—
petencies in each domain should be aligned from early
and basic competencies to late and more difficult
competencies. Second, they pointed out that some of the
competencies overlapped with each other, and could be
combined. Third, they indicated that some of the
competencies seemed to go beyond the scope of transla-

tional medicine research and were more related to highly

specialized expertise in other specific fields.

2. Core competency model

The final core competency model has four areas, 12
domains, and 34 core competencies (Table 2). The major
areas, domains, and competencies are aligned from the
innermost, fundamental elements to the outermost
practical elements. The working group developed a
round target figure to symbolize this model (Fig. 1).
Each core competency has two to five specific com—
petencies that describe the core competencies in detail

(Appendix 1).
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Fig. 1. The Major Four Areas and 12 Domains of the Core Competency Model

Discussion

Through this study, we were able to develop a core
competency model for translational medicine curriculum
in graduate education based on a consensus among the
related specialists and key stakeholders in Korea. In
most of the previous studies, the process to reach the
consensus among the stakeholders was not clearly
described [5,8]. This study adapted a two-step approach
that was also used in a previous study, inviting the
working group and a broader opinion group con-—
secutively to reach a consensus [6].

The final core competency model has four areas, 12
domains, and 34 core competencies. Many of the
domains and competencies in the Korean competency
model are similar to those of other competency models
in the literature. This may be due to the general concepts
and common methodologies shared in biomedical re—
search and the universal definition of translational
medicine research worldwide [9]. However, there are
also some differences between the Korean model and the
other models. Our Korean model is structured in a more

logical and systematic way. The domains are categorized

248 Korean J Med Educ 2018 Sep; 30(3): 243-256.

Humanistic and collaborative approach
1. Humanities and ethical principles
2. Translational teamwork and leadership

Biomedical knowledge and skills
3. Literature review and critique

4. Principles of medical sciences

5. Biomedical informatics

Translational research capability

6. Theory-based problem assessment and
formulation

7. Study design and outcome measurement

8. Study implementation

9. Data integration

10. Statistical approaches and applications

Outcome-oriented approach

11. Biomedical product development

12. Health technology industrialization and
entrepreneurship

into four major areas, and the major areas, domains, and
competencies are aligned from the fundamental and
basic elements to the practical elements. The Korean
competency model also places a greater emphasis on the
basic concepts and principles of medical science than
other models. This may reflect the research environment
in Korea, in which most translational medicine research
is conducted by doctor of medicine scientists in medical
institutions. Finally, there are two to five specific com—
petencies for each core competency that describe the
core competencies in detail, and the whole model is
described in both English and Korean. This will help the
Korean researchers and program directors understand
and utilize this model.

Developing and evaluating competence within the
translational medicine research field is not only im-
portant for educational needs, but also for the ac—
countability of this field [9]. Core competencies for
translational medicine research define the knowledge,
skills, and attitudes needed to function successfully
within this field [10,11]. Achieving competence is a
developmental process that requires a gradual pro-—
gression toward the integration of these knowledge,

skills, and attitudes [12]. Competency—based education is



a learning paradigm focused on what learners need to
know and be able to do, based on the goals and
objectives of the curriculum [13,14]. Thus, this new core
competency model could provide guidance for the
education and training of translational medicine re-—
searchers in Korea.

This study also has some limitations. We were not able
to invite all the specialists and stakeholders involved in
the field of translational medicine research in Korea.
Most members of the working group were from a single
institution, and the majority of the respondents to the
survey were also from the same institution. Some of the
members in the working group also participated in the
survey. The last version of the core competency model
was not sent to the survey group again for an eventual
agreement. Thus, this core competency model should not
be perceived as a final fixed version but rather as an
initial version that could be revised and updated
continuously. Moreover, any individual institution may
adapt and modify this model according to its specific
needs and circumstances.

We developed a core competency model for transla—
tional medicine curriculum in Korea through a consensus
among the specialists and key stakeholders in the field.
This core competency model will help the developers of
translational research education and training programs to
articulate specific program objectives, create an appro—
priate curriculum, and assess whether program objectives

and competency requirements are met.
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Appendix 1. The Full Version of the Core Competency Model

Area Domain
Humanistic and collaborative approach 1. Humanities and ethical principles
OlEed =™ Hd QIZefnt 2l A

2. Multidisciplinary teamwork and leadership
a2t 2oy

Biomedical knowledge and skills 3. Literature review and critique
OISt XA 7| e nE 4y

4. Principles of medical sciences
ofupstol e

5. Biomedical informatics

oz st
Translational research capability 6. Theory-based problem assessment and formulation
EHlet AP olZ0l 23t &M AFgz 24 73

7. Study design and outcome measurement
STrdAet ot 59

8. Study implementation
AT ALt

9. Data integration
biolel S¢

10. Statistical approach and application
SANE d2t M8

Outcome-oriented approach 11. Biomedical product development
Zdutsy H2 2 NE MY

12. Health technology industrialization and entrepreneurship
B HI==X| Agstet 717 HA

1. Humanities and ethical principles: Q12stu} @2/ =
1) Develop humanities-based consilience capability in translational medicine

2

QIBsl0f BES £ SMSAS ALY 4 ULk

a.

™ odo ==
Interpret the principles and effects of translational medicine from the perspective of humanities and social sciences

SiQlstel FRlp SoHQIstA AFZRTE Allof OjXls Fets Uz Ats|nterd BFAM siAME 4 Tt

. Explain the societal burden of disease and needs of healthcare research

Aol SN Bt B7i0)z oRo| WRNS MY 4 rh

. Define human and societal needs in contemporary society and find chances for translational medicine to contribute to fill the needs,

combining up-to-date development of related academic areas

Ml MelH @75 mefot #HE StEFHO| M X7 SEet St SIS Sof 1 RTE SEAME VB LY 4 .

. Appraise the role of community engagement as a strategy for identifying community health issues, translating health research

to communities
XS]] 20|48 EEotd ottt ATE X|FAS|o MEsk= ol AHM X|GALS] S Fe7t of ERTHXIE HHS 4 QT

. Apply humanistic principles and issues to translational research design, development, implementation, and evaluation

S7Hofst A1) A, Ui, AR, ol T mH¥ol QIZstY BN =FHs HET 4 AUt

Demonstrate the knowledge of research ethics from basic to clinical study
71 3 YHATOIM SR/l EEt XAls MY+~ Qo

a.

Explain principles of biomedical ethics and be sensitive to ethical issues in translational research

dZ=re(Q dAls dFote S/4st Aol 72X ol tisl HHdE 7IE - U

. Comply with regulatory guidelines for basic, clinical, and translational research

J|E, Y, BT MEN XIFE E4E 4 AUTh

. Analyze and interpret ethical issues in the clinical research especially with special populations, stem cell research, and genetic research

QUNOIT, S5 SF ATHES NOR B 917, FVIME o7, SHSH H0) oiN RN EHS BASD M 4 UL

3] Apply the principles of conflict of interest accompanying research and presentation of research results

o7 3 ORIl 0| YOIN OfHNEC| RAIS XY 4 Uk
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a. Explain conflicts of interest in translational research
EHIeE A0l AN Olsieizs HFS 4 ULt

b. Apply policy and standard guidelines related to commercialization of research results and intellectual property to his/her research
AFZLO MY, XA MAES SHof HEE HMu HEXES X9 AP MEE 4 Uk

4) Apply the principle and requirements of IRB approval

Seel oA AL ¢irRe| HoRis &4 4 QUCh

a. Explain the policy and standard guidelines of IRB
angel Nojgigslo] MU BRXHS MY 4 QI

b. Develop research proposal to meet the requirements of IRB

T2 AOIPIUE0] RREVIN U ATALME TNE 4 Urt.

2. Multidisciplinary teamwork and leadership: Ctstx| E1Q=9} 2|4
1) Communicate scientific findings to peers and disseminate knowledge through presentations, writings, and publications
ofebA 9Ao| Oiol s=2S0 AMASSHD, LAt XMS U, e, 2Hs Sd 25¢ 4 Uk
a. Comply with the principles of scientific publications including authorship, plagiarism, and conflict of interest
MAH, 2HE, Olaields & oeid SOl f2ls &8 + oL
b. Show effective communication ability with clear sentences, distinct graphic, appropriate verbal and non-verbal communication methods
=t 2Y, Tt e, MESI0M, HIAHE NAS T[HSAESH SRl MAESHE HHE £ T
2) Build and manage an intra-disciplinary/interdisciplinary/multidisciplinary team that matches the objectives of the research topic
ATFENS SHO| Meidt stA| Li/stH ZHCHE g et #2lg 4 ot
a. Explain group dynamics evolving through group journey
Aol o] e 189 I3 Es 4 4 U0k
b. Build and lead collaborative, creative, and high-performing research team
HM0|1 FOHo[H MAXOI AREZ -5t 0|2 4+ UL
c. Facilitate participatory decision-making, and lead a team to follow the collective vision
Elo| X oAEFol HHE F&lotn HHA HITE F6H=E 015 4 QUch
d. Manage conflict in the team and make reconciliation among conflicting members
B U 45= Helstn 245 G 2ol 2-S 01B0d &+ U
3) Participate in cross-disciplinary training and mentoring
SNl 7t used HE0 Hog & Ct
a. Explain the strengths, weaknesses, benefits, and dangers of cross-disciplinary teamwork
SHA| 7 B39 YA oY, 0|51t YEs 4EY 4 ok
b. Practice empathetic communication in cross-disciplinary team
SIA| 7t ’lolM S SAasS AT 4 UCh
c. Participate in effective mentor-mentee relationship in layered mentoring structure
59t HEY FROIM 2ol HE-HIE] Aol Ao + Tt

3. Literature review and critique: 2§ 7& 0} H|1Y
1) Describe the current state of knowledge about a biomedical, clinical, or public health problem
ojMFE e}, Ay, B ol BEE XA A HEIE TIEY 4 UCk
a. Explain the way to search different electronic biomedical databases
CHESH TIXF oM IbSh HO|EH|0|AS HAMSH= HiEe dHY 4 UCh
b. Collect appropriate literatures and information systematically from the biomedical databases
Ol tet HoEH|0|ARRH MG 2olut WES MAMCE 8 + QIO
2) Use evidence as the basis of the critique and interpretation of results of published studies
opebA A0 7|dteted ETE ST Z0E H|Eotn sfiMde 4~ QlCh
a. ldentify potential sources of bias and variations in published studies
e AN N1 Hefol HIWA HOlE g 4 U
b. Critically appraise the articles in terms of assessing and interpreting the evidence by systematically considering its validity, results
and relevance to the area of work considered
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SolElgY, 2, shY Sgeilo] HENS MANOR maigozM 210l Bylet iAol SUIA =22 HiTHos Bt

4. Principles of hiomedical sciences: o|M™nisto] 2|
1) Explain the core concepts of anatomy and physiology of body systems, and pathogenesis and treatment in human diseases
QA9 o I Mz, MHLMOl 7MLt X9 driEE AFEY +~ U
a. Explain the basic structure of human body
CIMel 71212 E HEY 4 UCh
b. Explain physiologic principles of human body
CIHo] Melotd He2lg HEE 4 QUCh
c. Explain the basic principles of pathogenesis and treatment in human diseases
CIMAY 7| Mt XI2Q| 7|20l HAg MY & Cf
2] Explain the core concepts of basic science and biomedical engineering
7|xntetnt ol gstel sy JiEs HEY 4+~ Uk
a. Explain the basic principles and methods of basic science for biomedical research
ojdFter HTE ffet 7|=1telo| J|2He(et WHEs dHY 4 UCh
b. Explainthe basic principles and applications of biomedical engineering

oZsto| 7| Rler SBYHS HHE 4 9

5. Biomedical informatics: |2 &L 5}
1) Identify modern information systems for collecting, organizing, managing, and accessing clinical data
ANOHE 2, R&3, #alst olof Foty| 9Iet ot FEAARO| QUK mie 4 QlCt
a. Explain concepts of clinical information systems and databases
YNHLAAE D HjOEH|0|AS] JHES dFE 4 Tk

b. Analyze and interpret clinical, molecular, and imaging information for data-driven medicine
Uy, BXMYESI, 0[0IX| HloE0I M Feidt HES EASHD siAg 4 Tt

c. Leverage healthcare big data to profile diseases and treatments
B0z HH0|HE E8ot0 AYt X209 T2OiUS el 4 QlCh

2) Utilize best practices in informatics for the organization and management of biomedical information
e HE RASIet He2|E Yot ozFEstol 2 Mg B8 4 UCh
a. Explain algorithms and methods for computational biology and genomics

HiotdSsint RMAete YuelEy dHEs 4y 4+~ Qo
b. Link genome scale measurements to clinical data for personalized diagnostics and therapeutics
HE N XZE ot RUM+EY SHXIE N[O HAY +~ QT
c. Explain the principles and methods for pharmacogenomics
ASRLIAN S Helet WHES Y 4 QUCH
6. Theory-based problem assessment and formulation: 0|20 27{gt 22X 2Aut X35}

1) Identify major clinical and public health problems
2 Y, B ZH7F RAQIXIE mergt & .

a. Explain established theories and recent questions of a specific clinical/public health/translational research topic
W0 AM/EAIEMS RN ARFR(Of Hotod 7|20 =EE 0|20t 229 0I5 MHY 4 ot

b. Investigate the academic (scientific) or social needs related to the clinical/public health topics
U4H, BN 0|4t HAEE S2H, A 245 7 4 Qlch

2) Develop innovative, testable clinical and translational research questions

U0 HE Ttstt YA, SIS HFEME NLE 4~ QUCh
a. Determine the subjects that are identified or not identified by other studies

71E A0 o SRUEALE OFE] HQILX] 42 AFLFH7E o AQIX| mpeteh 4 QlCt.
b. Assess the problems and validities of existing methods

B ARSI QU el SXEI RENS B 4 Uk
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c. Specify unsolved research questions for existing clinical and public health problems

Ao, B7AetA ZHoIAM OFE) A=K 22 d+ HESS HOY 4 AT
3) Formulate sound hypotheses: =z2|%01 H7IEE L2158 4 QlCt,

a. Formulate an appropriate hypothesis based on established thearies
71E0 SHFHE ol20i 2Astod XA AFtde e 4 U0t

b. Find out the most feasible or novel hypothesis of the issue
A =Z0ll 210 7K At7bs40] AL FAleh Hvtas Ford 4+ Qlch

c. Evaluate the testability of the hypotheses and defer the impracticable ones
7tE9l HEItsde Hotst d0| Holxle de REY » UCh

d. Estimate the plausible results and effects of the hypothesis

AIMBRE CEE S JhsT 2N 2N8 2T 4 U

7. Study design and outcome measurement: HAA|Q} AnEH
1) Explain the principle and methods in study designs used in clinical and translational research
A F ST AFBEE AAAe HEet YHES dHY 4 Qlch
a. Explain the study designs used in clinical and translational research
Ao H SIS0 ABEE ATEAE Y &+ U
b. Assess the strengths and weaknesses of possible study designs for a given clinical or translational research guestion
01T Aot H ST Il He APAAQ YHu PSS 4TS 4 ok
c. Choose the design most appropriate to the research question
ATLER0 JHE Mot APAAE MEE & T
2) Design appropriate, ethically sound, and hypothesis-driven clinical studies
we/MoH MESH Jhdol YAt YMFE HEAE 4 UCh
a. Explain statistical methods used to design and analyze clinical & translational research projects
4o, SMeTE dActn 245t Ol A8 SAX gils 4399 + U
b. Define exposure, outcome and confounders from research question
ARARCERE 2RI, ZupHs, WEte0ls Folgh & .
c. Estimate sample size appropriate to the clinical and translational research study
A, SIHCIT0l MAES mEOl FVIE MY & U
d. Prepare a submission to a Research Ethics Committee
AtrZ|HE0 HEYE MFE THIE 4 UL
3) ldentify important outcome measures for incorporation into clinical trial design
AAIE Ao MESY £ MuX|HE Fog + Jth
a. Explain different types of outcome measures in clinical trial design
YAl dAol H8Y F2 ZAUXEE FoY + T
b. Incorporate appropriate outcome measure in the clinical trial design
UMAR MAjof Mot AuX|EE =Y 4 QUCh
8. Study implementation: &7 Al
1) Compare the feasibility, efficiency, and ability to derive unbiased inferences from different translational research study designs
Gt Soh2lst ARdASe dAvksy, 524, HY Sle F8 =& /ts4S Hlug £ o
a. Abstract key concepts from different translational researches
CHASH ST ERRE dEe F&5 + U
b. Summarize and report key results from different translational researches
CHtSH ST AMdIES Qs Bash 4~ Qlrh
2) Assess threats to internal validity in any planned or completed translational study
A=A 228 S0 WX BHEE glcle 200 Bt 4 U
a. Explain the concept of bias in translational study
SHATOINM el HES dFe 4~ ok

b. Identify bias in any completed translational study
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A2 SHAFY Hs Fotd & Ut
c. Avoid bias in any planned translational study
A& S+ Hs WY 4 )
3) Incorporate regulatory precepts into the design of any translational study
4T Aol UMM TSI ot #EE 8 +
a. Be familiarized with approval process by key regulatory office

F9 PH7IEe| SUEKE B2 4 Ut

9. Data integration: C|O|E S
1) Assess data sources and quality to answer clinical and translational research questions
Ad, ST HZ0l| thet gHE M3 + Us MR R HS Fbe 4 Qlth
a. Explain the practical aspects of quality control in translational researches and clinical trials
SHATRE oA A el A HEs 4HY 4 U0k
b. Assess potential bias and variation of data
biojelof &1 & Ue A=t Has Hotg &+ U
c. Explain risk-based monitoring in translational researches and clinical trials
SHATRL LA Y7 [E ZLEES 4Fg +~
2) Implement data integration between different translational experiments and clinical trials
Crefet Soiaiedat YAAE 2toll HiolE Sg2 +dE & AUC
a. Explain the overall process of clinical and translational data integration
Ao, SN OlojH Sgfel o wHeHdEe 4 QU0
b. Explain data standards and clinical trial management platform
HiolE! Eaut YMAE He2| Esliss 489 » U
c. Implement cross-trial integration and meta-analysis of study data

SO0 St HEtEAE 8 +~ ATt

10. Statistical approaches and applications: SA4& M1 X
1) Explain the principles of statistical analysis

S Mo] gt ¥l M 4 ot

(LS|

a. Be familiar with handling various statistical methods and programs and working with statisticians of various expertise

Chdet SAV g Z2ads s=ot TS 4 AL oyt 20t S M27iet gE 4~ ot

2] Apply appropriate statistical method to specific study

£4 g0 HEge sAVIEs A8 + Ut

a. Determine and justify the appropriate statistical techniquel(s) for a specific research question and concomitant study design

EY g+=Xy a0 e Aol Mgt SAV|aS MEsty 1 FE8S 45Y 4+~ Utk
3] Summarize and report the statistical analysis results
SAEM g 295t Hug 4 IO}
a. Be familiar with summarizing, interpreting and expressing the study results
ARZNE s=6t Y, oA, LdHES U
b. Defend against the critiques on study design and statistical methods
AFMARL SALH et tEHs =2lHe2 gofe 4~ U0t

11. Biomedical product development: MO|ZAME 44t
1) Define biomedical product development goals, and explain the overall developmental process
MOENE e Mg Folotu el © HEES dFS 4~ ok
a. Propose new biomedical product entities and define their developmental goals
LORMES Motetn Y =Hs Holg 4
b. Participate in target identification and validation for biomedical products
MOEYES MUY 8t HBukgol AoE 4~ QUch

c. Propose chemical lead of new drug and explain lead optimization process
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Maletd MEotEg Mofstn MEAE9| MAst nbge AYe 4 rh
d. Identify new medical devices for unmet clinical needs
D5EUNRTE Aot MER =HHIE U= + UCh
2) Propose preclinical study designs for biomedical product development
MOEME S {Iot TN HARHAE Mot 4~ Qlot
a. Select appropriate animal species and animal models of disease
AHAT0| Mot 5250 58 ZYS MHg 4~ ok
b. Participate in proof of concept (POC) and toxicology studies
Moz ME9| HEHE(POC)T S4sH Ao Hoig 4= QACt.
¢. Understand Good Laboratory Practice (GLP)
LaAEma7|Z(GLPIE H4EE 4 UCt
3] Describe investigational new drug (IND) profiling, new biomedical product application, and the requirements from regulatory authority
for biomedical product
IR A%, MOIZNE XBNE, ARAE PalFRO| RTENS T8 4 ULk
a. Explain the overall process of IND profiling and new biomedical product application
Ag Aofo] m2niyd, MENE XEMFE © HyeS H¥d 4 qlth
b. Explainclinical formulation design, preclinical safety data package, and manufactures of clinical supplies
Yo MEEA, Y o ololE m7IX], Yo MEnEES dFE 4 QUCh
c. Design human and clinical proof of concept studies
ANH JHE HEFE HAE 4 ok
d. Explain the guidance of regulatory authority for biomedical product

NolRAE BelgRo XES MY 4 r.

12. Health technology industrialization and entrepreneurship; 2712|27|& A3sIQl 7171 FAl
1) Explain the utility and mechanism of commercialization for clinical and translational research findings, the patent process, and technology
transfer
A ALt SHCIT o] Melst, E6f HXl, 7[&0[Me 240t HUEE 4FY + UL
a. Explain the difference in the processes between laboratory research works and commercial product manufacturing
Ay A7t 4F gl xjolEs e 4~ AT
b. Practice how to claim one’s own idea in patent writing and explain domestic and international patent filing process
AAlol otolCiofo] 7|gret ESIZME Aot =, =H S5 289 Hig A 4 UCh
c. Explain the meaning of terms in a typical form of technology transfer agreement
JlE O A mEdA A8Hs oS 4YY 4+ ok
2) Experience at least one part of industrialization process of translational biomedical products
SHlet MEol Mt wy & Mol ot HEES e 4~ ok
a. Explain the difference in the characteristics, processes and technologies among sample, prototype, and mass production
ME, AMS, tigidael Mz e S40t Zxf & 220 A8=He 7les 48 4+ Utk
b. Perform internship in industry laboratory
A HTEANM QEME Y 4 T
3] Develop the effective applications for funding from appropriate governmental and/or non-governmental sources at each stages of
translational research
S00let ¢iTtol Z Thofofl Melet R, HYR MES ESP| Yoff SuHQl MtME Hae 4 QAo
a. Explain standard RFP(request for proposall and characteristics of good proposal
HE MMM A4ent £2 XM E4E 4FY +
b. Write a grant proposal for governmental funding
HE M SHE o A MUME AHY 4 QUCh
c¢. Write a grant/contract proposal for private sector funding

DIIES WUHHE st STHIAHONE RS 4 Ut
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