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Vision of YU Hub Center

The Leader of Educating Engineer with Creative Confidence
Hub center for Engineering Education Innovation

VISION

Educating 'New-Fusion technology' Innovators with Creative Confidence
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The Program schedule of the year 2016

Apr.

° International Design Thinking Workshop 2016

May

Jul.

> YU Hub center kick-off workshop on Innovative Engineering Education

> Creativity-Convergence Storytelling Camp 2016

° International Capstone Design Project Camp 2016
- Meeting of industry-academy-cooperation Corp for Engineering
Education Innovation 2016

Aug.

- Engineering Ethics Education Workshop 2016
o Students’ Portfolios Fair 2016

> Staff Council 2016

> Creativity-Convergence Camp 2016 with Design Thinking
> 2015 Capstone Design Fair & Entrepreneurship training

- CDP ties with demands of corporations

o 2"d workshop on Innovative Engineering Education

Dec.

> E2FESTA 2016
> WEEF 2016

> 3rd Workshop on Innovative Engineering Education
> Enjoyable Design-project contest 2016 & New-fusion technology training program

° Global Field Training Program in Engineering Education and International Capstone Design Project
-Exchange 2016




Project Goals of the year 2016 (1)

(Goals I . Fostering talented ties with Industry field )

o coas__dC project__Jee— pet

,
Date: Jul. 11 ~ Jul. 16, 2016

Place: YU Campus

Theme: Mini-Baja & Model car(which is an autonomously driven car)

\

Strengthemng International Participants: Total 62 students
International Capstone Auspice: Yeungnam University Hub center for Engineering Education
Capstone . . Supported by: Ministry of Trade, Industry & Energy.
Design DES|gn PI’O]ECt Horea Institute for Advancement of Technology
Capabi“tg Camp 2016 W Overseas B female
participants
B Domestic E male
participants
\, J
é N
Date: Sep. 8 ~ 10, 2016
Improvement Place: Dream Center, Gyeong-ju
bl Contents: Educating Engineers with Creative Problem Solving SHill by using
of .pI’O e-n:l Creativity Design ThinKing & Deep Dive
soIvmg abllltl_..j Theme: 'Creative-Convergence product & service / Entrepreneurship’
Through nconvergence Participants: Engineering 46 students, Non-engineering 4 students,
Creative Camp 2016 Total 50 Students
nConvergence Auward: (Grand prize) Team. 1, 'A bracelet to help you get home safely’

Effect: Enhancing creative problem-solving sHill,
Enhancing systematic problem-solving capability




Project Goals of the year 2016 (2)

(Goals I . Fostering talented ties with Industry field )
.vw Project —— etail
Improvement of new Enjoyable Design-project Date: Dec.26(Mon).~28.(Wed). 2016
Technology Competitive Place: Dream-center, Gyeong-ju

Convergence ability exhibition 2016 Contents: Lecture, production, presentation, Award

Date: Aug. 03 ~ Oct.12, 2016
Place: Yeungnam University
Award: SEO In Ae(grand prize)

1) Competitive Exhibition of
Student portfolio

Date: Sep. 30, 2016

Education for 2) CDP ties with demands Place: Gangneung-Wonju NU
Strengthening of corporation Award: Team_P.M.0.D
Emplogment (Production: B Z532(Jachungvi-The goddess of agriculture)
And X 3) Entrepreneurship Date: Sep. 29. 2016
Entrepreneurial Training Place: Gangneung-Wonju NU
capacitg Theme: Understanding the 'Start-Up' Process

Date: Sep. 30, 2016

Place: Gangneung-Wonju NU

4) 2016 Capstone Design Auspice: Yeungnam University Hub center for Engineering Education
. Co-management: Yeungnam University Hub center
Falr Gangneung-Wonju NU Innovation center for
Engineering Education

Award: Team_P.M.0.D (Grand prize)




Project Goals of the year 2016 (3)

(Goals II. Hub function linked with innovation center for Engineering Education )
—Er—) e T —
- Yeungnam University Hub center program
Creative : Enjoyable Design project, Creative—-Convergence camp. ICDP,
'new—fusion Ou’.cb.oun.d Cap?ton? design program, Capstone Design Fair etc.
T . K-Innovator - Participating University program
echnology : Comprehensive Design of the school curriculum,
sKill Individual program of Innovative Center for Engineering Education
(Employment and entrepreneurial capacity ,
program about creative-convergence talent training)
4 N
Date: Jan. 3 ~ 6, 2017
Institutions: South China University of Technologu,
Hong Hong University of Science and Technology
City University of Hong Hong
. Purpose: 1. Exchange of undergraduate students for international
GIObaI Internatlonal CDP capstone design projects, study and research
NEtLUOI'H exchange 2. Exchange of graduate and undergraduate students for study
and research
3. Exchange of faculty members for research, lectures, and
discussions
4. Exchange of academic materials and academic publications
5. Joint research activities
\ J




Project Goals of the year 2016 (4)

('GoalsII. Result Diffusion )

[KICK-OFF]
Workshop Date: May. 19 ~ 21, 2016 / Place: The KAL Hotel Seogwipo
. [2"d Workshop]
on Innovative Date: Oct. 6 ~ 7, 2016 / Place: Honglk University, Sejong /
Engineering Theme: “Convergence of Economy, Art and Engineering Education
[3"d Workshop]
Result Education Date: Dec. 8 ~9, 2016 / Place: OceanSuite JeJu Hotel/
Theme: ““Convergence of loT, Humanities and Engineering Education”
diffusion
4 N
of
Innovative
Engineering Date: Nov.11.(Thu) ~ 12.(Fri), 2016
. Place: KINTEX, Ilsan-gu, Goyang-si, Gyeonggi-do
) Ed ucation Auspice: Ministry of Tgrade :,ndugstry gEnefggy
E2FESTA ' ’

Management: KIAT(Korea Institute for Advancement of Technology),
Innovative Engineering Education Council
Subject: Engineering Next generation-Light our Future!




Project Goals of the year 2016 (5)

(GoaIsIV. Good Engineering )
Engineering Date: Apl. 23 ~ 24, 2016
. . Place: Hotel Interbulgo EXCO, Daegu
Education Creat|V|tgnC0nver Contents: Mahing a storyboard after touring Daegu modern alley
. gence Presentation using storytelling
Nlth Storgtelling Camp Theme: 'Daegu Modern Alley Tour Redesign’
Humanistic 2016 Participants: Total 36 students
Auward: (Grand prize) Team. 5 , 'Subject: Modern alley student supporters’
value Effect: Improved ability to create stories
Students
. Engineering Ethics || pate: aug. 18. 2016
Nlth d t. Place: Yonsei University
GOOd Education Auspice: HSEE, YU HCEE, Yonsei University ICEE
NOTHShOp 2016 Contents: Technology, business and ethics of our society
toughness




Creating Creative Innovator

Creativity Convergence

Collaboration

Confidence

© Design Driven Innovation ©

+ Design Thinking/TRIZ Camp

« Global COP with Foreign University P
« New Technology Creative and Conver e Value
Camp with DT (Desirability)
: Increase Creativity and Problem Solvi ’

Capability, achievement rate 84.4%

ICT technology Human Value = \_O\
Convergence camp & + Technology /nn oVo
Enjoying Design Project

Contest : understanding

ICT technology and Technology
usage 86.7% (Feasibility)

Sy

« Student Portfolio contest

« Global Exchange program with
foreign universities and CDP
exchange

Business
(Viability)

Business +

Technology Enterprise driven COP contest

Start—up, Entrepreneurship
education

« |CDP camp: electric vehicle: achievement rate 81.2%

» CDP contest under auspice of Hub

« E2 FESTA program operation

» Advanced Engineering subjective education in participation university



Engineers Attributes in Industry 4.0
.

_ Design Thinking Behavior )

w “TH
% “|” i shaped by
| breadth
shaped by in behavior

knowledge
in depth Basic St

e v ¥

Design Thinking Behgyvic
U T PR
Design Thinking Behavior
— [ N
Design Thinking Behavior

Fallt

( sbpaimouy q;dep-u

Basic Science.Math

abps|mouy yid

’FTANFURD !
(Lande M. 2010)

MECHANICAL




nnovative Engineering Education :
I Design Thinking

Thinking out—of—-the—box
Human—Centered Approach

%o

https://dschool.stanford.edu/groups/k12/wiki/cc09d/Summer_Workshop_2013.html

Stanford dSchool: Design Thinking Education


http://joeyaquino.files.wordpress.com/2012/05/hex_design-1.jpeg

Innovative Engineering Education :

. Maker Movement: MIT Fab Lab etc.

- Maker

- “Do It Yourself” culture extends to technology fields

- Application of New Technology to Invention, prototyping

- Open Source S/W+H/W : 3-D Printer, 3-D Scanner, CNC, Arduino,
Raspberry Pl Board Platform

- H/W Start-up

- Multidisciplinary Design in Curricular and extracurricular activities
- UC Berkeley Jacobs Institute for Design Innovation
Design Driven Innovation

-MIT FabLab, Georgia Tech Invention Studio, UT Austin Eng. Edu. and
Research Center - Makerspace


https://sites.google.com/site/langhorstclassroom/maker-resources/Arduino316.jpg?attredirects=0
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.pitch.com/kansascity/hammerspace-dave-dalton/Content?oid=3007501&ei=kEI8VcKTE9Tn8AWk6IC4Dg&bvm=bv.91665533,d.dGc&psig=AFQjCNGHm6NH4lM5myFFW5eNzSzihgFeig&ust=1430098918569889

Innovative Engineering Education :

. Intrinsic Motivation: Olin, Singapore Polytechnic

- Play, Passion, Purpose Intrinsic motivation
- Enjoy engineering design and develop such engineering eco-system

play. passion. purpose.

Time and space for Experimenting and narrowing Taking a concept and

exploration to find down to something that's making it real to create
inspiration and challenge meaningful to oneself useful change

Tony Wagner. Creating Innovators: The Making of Young People Who will Change the World,

- Liberal Arts, arts, technology convergence education
- Project Based Learning, entrepreneurship, flipped learning, PBL, Liberal

Arts education
- SCOPE Projects: Experience practical product development through

Capstone design with company



Major Programs (1) ICDP

Creativity

Goal Global Problem-solving
Achievement .
Engineer

. 2016 International Capstone Design Project Camp
Purpose

Teamwork — Understand and Practice Leadership
— Improving Problem-solving skHills
— Improving Communication sHills

— Improving Intercultural understanding skHills
— Tied to student's desire to help others



Capstone Design Projects Objectives

1. Good Design vs Good Design Experience
2. Complex Real Problems: Industry

3. Convergence: technology Hiberal arts

tech+

« Form & Aesthetics(art)
 Runction, Usability & Interaction (technology+human)
« Marketability, image & brand (business)

4. International Cooperation:
« Goba Market

5. Systematic and creative engineering design



Major Programs (1) ICDP

e Date: Jul. 11th(Mon.) ~ Jul. 16th(Sat.), 2016
* Place: Yeungnam University campus
* Auspice: Yeungnam University Hub Center for Engineering Education

* Manage: Yeungnam University Hub Center for Engineering Education,
Hyungil University Innovation Center for Engineering Education,
Heimyung University Innovation Center for Engineering Education,
Daegu University Innovation Center for Engineering Education.,
Yeungnam University Innovation Center for Engineering Education,
Hongik University(Se—jong) Innovation Center for Engineering Education,

e Supported by: Ministry of Trade, Industry & Energy. Horea Institute for
Advancement of Technology

* Participants: 62 students, 10 teams (Students work in teams of 6~7 members)



rams (1) ICDP
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Major Programs (1) ICDP

Orientation & Lectures IcebreaHing Initial Concept Design Presentation

The Position of the components

Lectures: 1. Self introduction
1.Basic Education of Arduino 2. MahHe your Team Name & Team

2.Adjustable Speed AC Motor Logo!
Drives for Electric Vehicles




4 Conceptual Design: electric vehicle,
Idea generation, function structure, evaluation, selection
and build process

Brainsforming
Brainst « Vehicle design: safety, efficiency, originaiity

orm/'ng - Safety : Belt, Clothes, Helmet, Front & main loops, Brake Closer to foot, Add a
Bumpers...

s International team : name, logo




Preparation of important parts and technical drawings
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Major Programs (1) ICDP

Processing Assembly

1. Mini—-Baja Car production Period: 3days
2. Safety Considerations: Belt, Clothes, Helmet, Front & Main Loop, Brake Closer to Foot, Add a Bumpers, etc.




Major Programs (1) ICDP

Mid-Presentation Final Presentation 2016 Baja SAE Horea Car Parade

Presentation . 2016 Baja SAE Horea at
1.Presentation: PPT, UCC, etc. Yeungnam University
2.Limited-time: 10minutes . Date: Jul. 16, 2016

3.Definition of the problem and proposal of integrated solution for the
problem




Major Programs (1) ICDP

Design, Build, Test, Contest of An autonomously driven car




2016 ICDP Newspaper Interview (YU_news 2016.07.17)
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Major Programs (1) ICDP

2016 ICDP Eftects

. Enhancing the engineering problem-solving capability by design and manufacturing of electric vehicles
. Multi-dimensional professionals (Communication skills, Technical skills)
. Engineering design (design thinking)
. Teamwork and communication with overseas participants from SIT, KIT, Japan, SCUT, China,
RMUTT, Thailand
. Enhancing the engineering manufacturing skill by making model car
(an autonomously driven car)

2016 24 35
HAE Cjxjol gz
Yeungnam University
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& Feed back: from students

Importance of ICDP Camp
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Major Programs (2) C-C Camp

B 2
n

5 ey T . -
* CreativitynConvergence Camp by using Design ThinKing “'Q"ﬁ S| 8 "ﬂ,‘

Thinking”

C|xtol .-'bl,?c!

#  Date: Sep. 8 ~ 10, 2016
#  Place: Dream Center, Gyeongju
#  Purpose:

*  Educating Engineers with Creative Problem Solving SHills by using Design ThinHing
#  Experiencing Multidisciplinary, Engineering / Non—-engineering Fusion Education

*  Students deal with limited time Improving Student TeamworHk
B Non-

*  Theme: 'Creative-Convergence product & service / Entrepreneurship’ engineering

M Engineering

*  Participants:
*  Engineering 46 students, Non—-engineering 4 students, Total 50 students

# 10 teams (students work in teams of 5-6 members)

*#  Schedule
* Day 1: Design ThinKing lectures, Deep Dive, Prototyping
# Day 2: Doing Projects with materials, Mid—presentation, On-site Interview
* Day 3: Contests (Products Display and Presentation), Prize




Major Programs (2) C-C Camp

* Design ThinKing lecture + Deep Dive + paper Design, build, test, and competition!

A3 2Ell




CnC Camp Effects

Enhancing Creative Problem Solving Capability

Enhancing Systematic Problem Solving Capability

Improving the ability of the implementation of ideas

Improving teamwork skHills in Interdisciplinary Convergence Team

Improving communication sHills




Feedbacks from students

=282 Solving Skill

Teamwork Communicatior]|

skitl

Mostly enhanced capability
50% creativity, 34% problem
Solving Cap., 14% comm. skill

2=  Creative Problem

Recommentilation

Recommendation to friends
96% positive


Presenter
Presentation Notes
Creativity convergence camp by combining TRIZ and paper design, build, test and competition turns out to be 
Successful to enhance problem solving, teamwork and communication skills.


Major Programs (8) 2016 E°FESTA

* ECQUFESTA 2016(Engineering Education Festival 2016)
#  Date: Nov. 11 ~ 12, 2016
#  Place: HINTEX, llsan-gu, Goyang-si, Gyeonggi—-do
#  Purpose: Exchange of ideas through participation and communication for the organizers of the field of engineering education
#  Theme: Engineering Next generation-Light our Future!
#  Participants: The Middle and high school students, The Engineering Students, The Professors of Engineering,
The Corporations etc.
*  Award a prize
- University of the year: (Grand prize) Yeungnam University.
- Students' Portfolios FailComputer, IT, agricultural engineering, food engineering, etc.) : (Silver prize) Choi Ji Hye
- Capstone Design Fair: (Award of KIAT) 'Peace HMU' Team

A

ML | Yeongnam University Innovation Hub Center




Enjoyable Design-project contest 2016 & New-fusion technology training program







Capstone Design Projects using Design Thinking

Design Thinking Process



http://joeyaquino.files.wordpress.com/2012/05/hex_design-1.jpeg

Design Thinking

\

Design thinking is a human-centered approach to
innovation that draws from the designer's toolkit to
integrate the needs of people, the possibilities of
technology, and the requirements for business success. y

\_

Tim Brown, president and CEO, IDEO N

| am not designer or
engineer, but | still

design students’ learnjng
experience gl

b 3 . :I
g = - . II
htt;”/vvww.d ustinkirk.com/204 Bb/tim=brown-innovation-th¥ofigh-designthining/

4

Introduction to Design Thinking: Reframing Pr! A - % 1§
- \ \\


Presenter
Presentation Notes
Tim Brownの言葉
I am not designer or engineer, but I still design students’ learning experience.

Design Thinking is unlocking potential and creating creative confidence.

“실현가능성, 실용성, 바람직함이라는 교집합을 찾으면서 고객의 진정한 필요와 욕구를 고려하는 태도-디자인적 사고 ”



DT is unlocking potential
and creating creative confidence!


Presenter
Presentation Notes
오하이오 주 데이비드 켈리가 어렸을시 학교에서 친구가 찰흙을 가지고 동물을 만들때 
옆 친구가 그것도 말이니하고 비난했을때  그 친구는 더 이상 찰흙을 가지고 만들지 않았다고 함

알버트 밴두라는 역대 4번째 유명한 심리학자라고 한다
그는 뱀에 대한 공포감을 극복하는 실험을 한다
여기서 단계적으로 공포를 극복하는 과정을 통해 최종적으로 뱀을 만지게 성공하게 한다
이를 유도숙달(guided master)라고 하고 이를 통해 얻는 자신감을 self efficacy라고 한다


Design Thinking

SAP, GE, P&G, Deutche Bank, Apple, IBM, Whirlpool
Nike, UVA, SP, NTU, Air NZ, ...

Stanford

University

Hasso
Plattner
Institut

Countries with HP1 sites and participants in openHPI courses
Countries with participants in openHP| courses

E'm_ Hasso Plattner Institute for Software
"] systems Engineering (HPI), Polsdam (Germany),
HPI School of Design Thinking,
HP| Research Schaol

\ HPI Rogearch Schwol | HPI Ressarch Schosl e e
| at Technion, Haifa at University of Nanjing s .. m
{Israel) (China) % nstitute of [nformation
; .y - LW
v ) »*
: ~ . .

Hasso Platiner Institute of Design HPI Research School 4 " U n |‘II"'E rS I ty Df st. G al I E n
at Stanford University, Palo Alto at University of Cape Town

(Usa) (South Africa) ‘
‘Source: HPI 2013 f‘



SAP Palo Alto Design & Co-Innovation Center 2017.2.1

-



- Design Driven ‘Innovatidr;_‘; ,

ge!%ymfor Qgggn Innovation




\
Stanford University dSchool 2017. 2



Space/Environment/Furniture. Movable furniture, comfortable environment
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Genovasi School of Design Thinking

—_—

DT Loft Univ. of St. Gallen

: ; -.‘»- 1 A | R -
Singapore Polytechnic DT Loft d.School
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https://dschool.stanford.edu/groups/k12/wiki/cc09d/Summer_Workshop_2013.html
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Bias towards action
‘뭔가 좋은 생각이 났다 하면 즉시 일어나서 실행에 옮깁니다.‘

Craft clarity 
명확하게 계획을 세우라 
craft clarity: how?

we’re designing for (who’s your user?)
we’re teaching (what content?)
we really want to try (what about design process?)
we could do this (when in the year?)
we need to prototype (what content or process?)
we could collaborate with (whom?)





The DT Mindsets

Art-learning from experience scientific
More Donald Schoen than Herbert Simon

*Reflective rather than Analytical

*Heuristical rather than Sequential Not Preplanned

*Adaptive and dynamic rather than planned g
*Rough learning prototypes rather than full scale simulations

*Space/tangible and empathy vs. process/intangible and measuring

...Dancing with ambiqguity rather than pretending certainty.

Center for Design Research, Stanford Univ
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Embracing uncertainty
Herbert Simon – scientific
Donald – arts  learning from experience
Not preplanned
Uncertainty keep it 


DT Case: Samsung Electronic Co. Q9500
Air conditioner without wind

Empathy
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Try, Look, Interview with Extreme user
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1st step Empathize

[DT Tool] survey

5 users who had experience in wind power generator 215
non using experience

Searching for users who had difficulties in using wind
power generator.

Visit Westech company to

Survey and interview



EMPATHY MAP (Portable charger design)
[DT Tool] Survey, interview, observation
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2"d Step POV: define problem

User] Camper

Needs] develop portable electric charger

Insight] because there is no electric in campsite and

charger is too heavy to carry.



"d Step Ideate [DT Tool] Sketch
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4th Step Prototype: Why do we prototype?

4= Quick and Dirt Prototype

Proof of Concept
Experience Prototype
Critical Function
Prototype
Wizard of Oz Prototype
Paper Prototype

Purpose:
Discovery/Learning
Fail early and often!

You want to learn from

mistakes!



4th Step: Prototype ( Wind Power Generator)

5th Step: test
Quick and Dirt Prototyping

Capstone Design Project
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주변에서 구할수 있는 재료를 활용하여 빠르고 거친 초기 프로토타입 제작

빨리 실패를 경험하고 그것도 자주 경험하여 고객의 feedback을 얻어 개선한다



Why do we prototype?

Rapid Prototype ¢==mm Quick and Dirt Prototype

Proof of Concept
Experience Prototype
Critical Function
Prototype
izard of Oz Prototype
Paper Prototype

More Refined Model
Architects Model
Digital Mockup
3D Printer
Mock Up
Alpha Prototype

Purpose:
Discovery/Learning
Fail early and often!
You want to learn from
mistakes!

Purpose: Communicatio
Maybe don’t fail too
often!




‘4th Step prototype: function prototype

Rapid Prototyping
=N (or Functional Prototyping)

3—-D Modelling

3—-D Printing Capstone Design Project


Presenter
Presentation Notes

고객이 만족할 만한 해를 구할 시 좀더 정교한 프로토타입을 CAD, 3-D printer등으로 만든다


Patent
pending

Capstone Design Project
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