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The University of Tokyo / Todai OCW Lectures on Engineering Ethics
Copyright 2013, Jun Fudano
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What makes your life worth living?
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WikipediakYERE; (2013/07/19)
http://ja.wikipedia.org/wiki/ 774 JL.-World_happiness.ong
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The working draft of the
genetic Book of Humankind
has been read, the
Wellcome Trust and the
Sanger Centre in
Cambridge, together with
international partners, are
announcing today. (June
26, 2000)

The Human Genome
Project - the international
project to identify all the
genes of the human body -
has completed the initial
stage of the work. The
information has been given
away freely to the world - a
vast and unique gift to

=
B
i
‘-_-‘.‘._

celebrate the commonality of humankind.

The work, carried out in 16 centres across the world, means that 85% of the human genome
has been accurately deciphered. Further work, still to be finally check ed, means in total 97% of
the human genome has been read.

The existence of this genetic map will lay the foundation for a revolution in medical diagnosis
and treatment.

Draft 2000 (June 26)

Draft 2000 Links

Press Office
* Press Releases
» Commentary
» Fast Facts
» About the Sanger Centre

HGP Centres
» Sequence Contributors
* Washington University
» Whitehead Institute
» JGI/DOE
® Baylor
® Other Centres...

To find out more
® A brief history
» Early genome sequencing projects
» Mapping large genomes
* The first animal genrome sequence
* Why sequence the human genome?
» How the human genome was sequenced
» Current status of the human genome project
» Whole genome shotgun re-visited
» Human seguence variation
* Who's who in the human genome project

CCBY 3.0
Genome Research Limited
http://www.sanger.ac.uk/
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http://commons.wikimedia.org/wiki/File:UA_Flight_

175_hits_ WTC_south_tower_9-11_ edit.jpeg
CCBY-SA 2.0
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The Cosmic Calendar

ZFEOEAFIZKY,
CCICHBASNTUWV-ERZRIBRLELT =,

http://www.astrosociety.org/edu/publications/tnl/56/calendar.html
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“The Cosmic Calendar” by Carl Sagan
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“The Cosmic Calendar” by Carl Sagan
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Electrification 11.
Automobile 12.
Airplane 13.
V\/_ate_r Su_pply and ig
Distribution 16.
Electronics 17.
Radio and Television

Agricultural Mechanization 18
Computers 19
Telephone 20

. Air Conditioning and

Refrigeration

51FH)

Highways

Spacecraft

Internet

Imaging

Household Appliances
Health Technologies
Petroleum and Petrochemical
Technologies

. Laser and Fiber Optics

. Nuclear Technologies

. High-performance Materials

Greatest Engineering Achievements of the 20t Century
National Academy of Engineering, 2009,
http://www.greatachievements.org/ (ref. 2013/04/18) 25
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Synthetic Biology (& B &E¥E)

Synthetic biology is broadly defined as the area of intersection of
biology and engineering that is focussed on:

B “the design and fabrication of biological components and
systems that do not already exist in the natural world”

ERICEBRARICHFEELGVEYBREROEMRETEE
LEET D

and

M “the re-design and fabrication of existing biological systems”

5Y HTH ETIE BIOLOGY

e ri orbaid mre Fualis A

Iﬁ.ﬁ?éﬂi#@ %%ﬁnin-l- Liﬁlﬁj—é

Reprinted by permission from Macmillan Publishers http://syntheticbiology.org/
Ltd: Nature, 438 (7067), copyright 2005
http://www.nature.com/nature/journal/v438/n7067/in
dex.html
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Chemical Synthesis of Poliovirus cDNA: Generation
of Infectious Virus in the Absence of Natural

Template
Jeronimo Cello, Aniko V. Paul, Eckard Wimmer

Full-length poliovirus complementary DNA (cDNA) was synthesized by
assembling oligonucleotides of plus and minus strand polarity. The
synthetic poliovirus cDNA was transcribed by RNA polymerase into viral
RNA, which translated and replicated in a cell-free extract, resulting in
the de novo synthesis of infectious poliovirus. Experiments in tissue
culture using neutralizing antibodies and CD155 receptor — specific
antibodies and neurovirulence tests in CD155 transgenic mice confirmed
that the synthetic virus had biochemical and pathogenic characteristics of
poliovirus. Our results show that it is possible to synthesize an infectious
agent by in vitro chemical-biochemical means solely by following
instructions from a written sequence.

51F3) Cello et al. (2002) Chemical Synthesis of Poliovirus cDNA:
Generation of Infectious Virus in the Absence of Natural Template,
Science, 297(5583): 1016-1018, p.1016
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Maps of Polio Endemic Countries in 1988 and in 2004.




Grand Challenges for Engineering

- Make solar energy economical

- Provide energy from fusion

- Develop carbon sequestration methods

- Manage the nitrogen cycle

-Provide access to clean water

- Restore and improve urban infrastructure
- Advance health informatics

- Engineer better medicines

- Reverse-engineer the brain

- Prevent nuclear terror

- Secure cyberspace

- Enhance virtual reality

- Advance personalized learning

- Engineer the tools of scientific discovery

Source: National Academy of Engineering, http://www.engineeringchallenges.org/




XN « N
I « fARICHDD DRIEEE

1T & dDCompetency DRERE
[ERNICERTDII VI

“Local Training and Global Practice”
g EDEFHOEHRER R
5% (The Washington Accord, 1989)

Kira & OERERER

CPD (Continuing Professional
Development)

33



BHEITDMUERET I

TUIZPDOEBFITIAN U,
]:& », /\ g'l\iﬁﬁglg:lu\im L/\
ZDEIEDBISERICIDD

|
HUWSALTOI I PE
|
H UL \EITERE DO EN




i-l'l

OMACBIC K DRMBIR
A=

XTS5 ADELN

o —:MI!ZBAA%/' ’éﬂ (15” ) WE@%E;@%B@
D E)

« RINBENRCFUDORER

o i
o i
o i

(5

E=I0k

W TR =R BEERS)

T8 S8 CEFBEHORER
1B DINA CKEOHI)
v )7\

35



E R TFRFAERE

EREH | @
JlI’E‘11LL ES % (20087, (20084, 20094%) /1075A

(NSF S&E Indicators)

1 thE 70.48 A*| 1,300,000| 54.2A
2 AF 49.785 A*| 1,200,000 41.4 N\

3 HZR 9O5AAN| 127,692 745\
S HE 1. TAN 48,610 158.4 A
6 KE 6.9AAN| 304,720 227\
14 a3 558 A 23,040 239.1A

NSF, Science and Engineering Indicators 2012 (20124) 73
HE AL GRS BB, ZOMORFHIILEE AL 36
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Engineering Criteria 2000 (1999) <ABET>
The Engineers of 2020 (2004) <NAE>

The European Qualification Framework Standards for
Lifelong Learning (EQF) (2008)

EUR-ACE Framework Standards for the Accreditation of
Engineering Programmes (2008)

Graduate Attributes and Professional Competencies
(2009) <International Engineering Alliance>

Accreditation Criteria and Procedures (2010) <CEAB>
JABEE FRTEEZE 2012 (2011)
The CDIO Syllabus version 2.0 (2011)




The Engineer of 2020

(National Academy of Engineering, 2004)
o FONRZTEHE-FZE (Attributes)

>
-

National Academy of

- Ana Iyt|Ca| Sk|”S Engineering,
. . . The Engineer of 2020:
— P ra Ct ICa | IN ge Nnu |ty Visions of Engineering in

the New Century,

_ /i The National Academies
CreatIVIty Press, 2004.

— Communication skills

— Mastery of the principles of business and management

— Leadership

— High ethical standards and a strong sense of
professionalism

— Dynamism, agility, resilience, and flexibility
— Lifelong learning




The Engineer of 2020

(National Academy of Engineering, 2004)

 What attributes will the engineer of 2020 have?

“He or she will aspire to have the ingenuity of Lillian
Gilbreth, the problem-solving capabilities of Gordon
Moore, the scientific insight of Albert Einstein, the
creativity of Pablo Picasso, the determination of the
Wright brothers, the leadership abilities of Bill Gates, the
conscience of Eleanor Roosevelt, the vision of Martin
Luther King, and the curiosity and wonder of our
grandchildren.” (p. 57)




ABET Engineering Criteria 2010-2012

Engineering programs must demonstrate that their graduates have

(a) an ability to apply knowledge of mathematics, science, and
engineering

(b) an ability to design and conduct experiments, as well as to
analyze and interpret data

(c) an ability to design a system, component, or process to meet
desired needs within realistic constraints, such as economic,
environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

(d) an ability to function on multidisciplinary teams

51H)

ABET, Criteria for Accrediting Engineering Programs: Effective for Evaluations During the
2011-2012 Accreditation Cycle, 2010, p.3.
http://www.abet.org/uploadedFiles/Accreditation/Accreditation_Process/Accreditation_Docu
ments/Current/abet-eac-criteria-2011-2012.pdf



ABET Engineering Criteria 2010-2012

(e) an ability to identify, formulate, and solve engineering
problems

(f) an understanding of professional and ethical responsibility
(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact
of engineering solutions in a global, economic, societal and
environmental context

(i) a recognition of the need for, and an ability to engage in,
life-long learning

(j) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.

51H)

ABET, Criteria for Accrediting Engineering Programs: Effective for Evaluations During the
2011-2012 Accreditation Cycle, 2010, p.3.
http://www.abet.org/uploadedFiles/Accreditation/Accreditation_Process/Accreditation_Docu
ments/Current/abet-eac-criteria-2011-2012.pdf




Canadian Engineering Accreditation

Board’s Criteria

3.1.1. Knowledge Base for Engineering
3.1.2. Problem Analysis

3.1.3. Investigation

3.1.4. Design

3.1.5. Use of Engineering Tools

3.1.6. Individual and Team Work

3.1.7. Communication Skills

3.1.8. Professionalism

3.1.9. Impact of Engineering on Society and the Environment
3.1.10. Ethics and Equity

3.1.11. Economics and Project Management
3.1.12. Life-Long Learning

Canadian Council of Professional Engineers, Canadian Engineering
Accreditation Board Accreditation Criteria and Procedures 2012, pp.13-14.
http://www.engineerscanada.ca/files/w_Accreditation_Criteria_Procedures_
2012.pdf



(a) HIKFIRRAMOLZEMIHSZEEZADRNETDRE
(b) EMIAHEPLERICRIFTTEZECHR. RUEMENERITHL
TROTWOEEICEHT A

(c) MERUVBARBZICET AHBEENOFILSHT HEE

(d) HEAFITEVWTRELINSIEMMIMBETNOZEICAT HEE

(e) ERDHZE, HMIRVEHREETALTHEDEKREZRERT 51D
THAURER

(f) WG ECR N, OBERK D, FHEFEOIZ2=r—3VEN

(g) BERM. G EZE I HEEN

(h) BEZoNf-HFIDT CEEMIZHEEZED . TLHDHEE

(i) F—LTHEEZTH-HDHEE

51A)
BARMELETRERIBIBARMERTEEELE
HBEAE (2012F E~) Ip.1
http://www.jabee.org/public_doc/download/?docid=87
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“Engineering is an activity that is essential to meeting the
needs of people, economic development and the provision
of services to society. Engineering involves the purposeful
application of mathematical and natural sciences and a body
of engineering knowledge, technology and techniques.
Engineering seeks to produce solutions whose effects are
predicted to the greatest degree possible in often uncertain
contexts. While bringing benefits, engineering activity has
potential adverse consequences. Engineering therefore must
be carried out responsibly and ethically, use available
resources efficiently, be economic, safeguard health and
safety, be environmentally sound and sustainable and
generally manage risks throughout the entire lifecycle of a
system.”(p.1)

Source: International Engineering Alliance, “Graduate Attributes and Professional Competencies Version 2” 18 June 2009



 Knowledge Profile (8)

“comprehension of the role of engineering in society
and identified issues in engineering practice in the
discipline: ethics and the professional responsibility of
an engineer to public safety; the impacts of
engineering activity: economic, social, cultural,
environmental and sustainability”(p.8)

 Graduate Attribute Profiles (12)
* Professional Competency Profile (13)

Source: International Engineering Alliance, “Graduate Attributes and Professional Competencies Version 2” 18 June 2009



International Engineering Alliance

Graduate Attribute Profile

Engineering Knowledge
Problem Analysis
Design/development of solution
Investigation

Modern Tool Usage

The Engineer and Society
Environment and Sustainability
Ethics

Individual and Team Work

10 Communication

11. Project Management and Finance
12. Life long Learning

© O NDU A WN

Source: International Engineering Alliance, “Graduate Attributes and Professional Competencies Version 2” 18 June 2009
pp.9-10



6. The Engineer and Society

Apply reasoning informed by contextual knowledge to
assess societal, health, safety, legal and cultural issues
and the consequent responsibilities relevant to
professional engineering practice.

7. Environment and Sustainability

Understand the impact of professional engineering
solutions in societal and environmental contexts and
demonstrate knowledge of and need for sustainable
development.

8. Ethics

Apply ethical principles and commit to professional
ethics and responsibilities and norms of engineering
practice.

Source: International Engineering Alliance, “Graduate Attributes and Professional Competencies Version 2” 18 June 2009
pp.9-10



CDIO Premise

“Graduating engineers should be able
to conceive-design-implement-
operate complex value-added
engineering systems in a modern
team-based environment.”

Source: Crawley, E F; Malmqvist, J; Lucas, W A; Brodeur, D R. (2011) "The CDIO Syllabus v2.0. An Updated Statement of Goals for Engineering
Education”, Proceedings of 7th International CDIO Conference, Copenhagen, Denmark, p.3.



CDIO Building Brocks

4,CDIO

I. Technical Knowledge | 2. Personal ang 3. Intempersonal
and Reasoning Professional Skills SKill

X

Crawley, E F; Malmaquvist, J; Lucas, W A; Brodeur, D R. (2011) "The CDIO Syllabus v2.0. An Updated Statement of Goals for Engineering Education”,
Proceedings of 7th International CDIO Conference, Copenhagen, Denmark, p.6 Figure 1.



CDIO Syllabus ver. 2.0

at the Second Level of Detail
(Underlined Text is Updated from v1.0)

1 DISCIPLINARY KNOWLEDGE AND 3 INTERPERSONAL SKILLS: TEAMWORK
REASONING AND COMMUNICATION

1.1 KNOWLEDGE OF UNDERLYING 3.1 TEAMWORK
MATHEMATICS AND SCIENCE 3.2 COMMUNICATIONS

1.2 CORE FUNDAMENTAL KNOWLEDGE OF 3.3 COMMUNICATIONS IN FOREIGN
ENGINEERING LANGUAGES

1.3 ADVANCED ENGINEERING
FUNDAMENTAL KNOWLEDGE, METHODS | 4 CONCEIVING, DESIGNING,

AND TOOLS IMPLEMENTING, AND OPERATING
SYSTEMS IN THE ENTERPRISE,
2 PERSONAL AND PROFESSIONAL SKILLS SOCIETAL AND ENVIRONMENTAL
AND ATTRIBUTES CONTEXT
2.1 ANALYTICAL REASONING AND PROBLEM | 4.1 EXTERNAL, SOCIETAL AND
SOLVING ENVIRONMENTAL CONTEXT
2.2 EXPERIMENTATION, INVESTIGATION 42 ENTERPRISE AND BUSINESS CONTEXT
AND KNOWLEDGE DISCOVERY 43 CONCEIVING, SYSTEMS ENGINEERING
2.3 SYSTEM THINKING AND MANAGEMENT
24 ATTITUDES, THOUGH AND LEARNING 44 DESIGNING
25 ETHICS, EQUITY AND OTHER 45 IMPLEMENTING
RESPONSIBILITIES 46 OPERATING

X

Crawley, E F; Malmaquvist, J; Lucas, W A; Brodeur, D R. (2011) "The CDIO Syllabus v2.0. An Updated Statement of Goals for Engineering Education”,
Proceedings of 7th International CDIO Conference, Copenhagen, Denmark, p.5 Table 2.




CDIO Syllabus ver. 2.0
Correlated with ABET EC 2010 Criterion 3

CDIO Syllabus

c d e

f

ABET EC2010 Criterion 3

|

h [

1.1 Knowledge of Underlying Mathematics, Science

1.2 Core Engineering Fundamental Knowledge

1.3 Adv. Engr. Fund. Knowledge, Methods, Tools

2.1 Analytical Reasoning and Problem Solving

I

2.2 Exper., Investigation and Knowledge Discovery

2.3 System Thinking

2.4 Attitudes, Thought and Leaming

2.5 Ethics, Equity and Other Responsibilities

3.1 Teamwork

.

3.2 Communications

3.3 Communication in Foreign Languages

4 1 External, Societal and Environmental Context

4 2 Enterprise and Business Context

4.3 Conceiving, Systems Engr. and Management

4 4 Designing

4 5 Implementing

4 6 Operating

X

. Strong Correlation

Good
Correlation

Crawley, E F; Malmaquvist, J; Lucas, W A; Brodeur, D R. (2011) "The CDIO Syllabus v2.0. An Updated Statement of Goals for Engineering Education”,
Proceedings of 7th International CDIO Conference, Copenhagen, Denmark, p.14 Figure 4.




CDIO Syllabus ver. 2.0
at the Third Level of Detail

(Broadly Ethics Related)

2.4 ATTITUDES, THOUGHT AND 4.1 EXTERNAL, SOCIETAL, AND
LEARNING ENVIRONMENTAL CONTEXT
2.4.1 Initiative and the Willingness to Make 4.1.1 Roles and Responsibility of Engineers
Decisions in the Face of Uncertainty 4.1.2 The Impact of Engineering on Society
2.4.2 Perseverance, Urgency and Will to and the Environment
Deliver, Resourcefulness and Flexibility 4.1.3 Society’s Regulation of Engineering
2.4.3 Creative Thinking 4.1.4 The Historical and Cultural Context
2.4.4 Critical Thinking N 4.1.5 Contemporary Issues and Values
2.4.5 Self-awareness, Metacognition and 4.1.6 Developing a Global Perspective
Kngwledge Integratlon _ 4.1.7 Sustainability and the Need for
2.4.6 Llfe|0ng Learnlng and Educatlng Sustainable Development
2:4.7 Time and Resource Management 4.2 ENTERPRISE AND BUSINESS CONTEXT
2.5 ETHICS, EQUITY AND OTHER 4.2.1 Appreciating Different Enterprise
RESPONSIBILITIES Cultures
2.5.1 Ethics, Integrity and Social 4.2.2 Enterprise Stakeholders, Strategy and
Responsibility Goals
2.5.2 Professional Behavior 4.2.3 Technical Entrepreneurship
2.5.3 Proactive Vision and Intention in Life 4.2.4 Working in Organizations
2.5.4 Staying Current on the World of 4.2.5 Working in International
Engineering Organizations
2.5.5 Equity and Diversity 4.2.6 New Technology Development and
2.5.6 Trust and Loyalty Assessment

Source: Crawley, E F; Malmaquvist, J; Lucas, W A; Brodeur, D R. (2011) "The CDIO Syllabus v2.0. An Updated Statement of Goals for Engineering
Education”, Proceedings of 7th International CDIO Conference, Copenhagen, Denmark. APPENDIX B The CDIO Syllabus v2.0 June2011, p.2-3, p.6-7.
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What Is Ethics?

“Ethics is the science of conduct.”
(Oliver A. Johnson)

Two main questions of ethics

What is good (or bad)?
What is right (or wrong)?

Two traditions (plus a)
The deontological (concerning duty)
The teleological (concerning ends)
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“Engineering is the prafessianin
which a knowledge of the mathematical
and natural sciences gained by study,
experience, and practice is applied with

judgment to develop ways to utilize,
economically, the forces of the nature

for the benefit of mankind.”
(ABET’s Definition of Engineering)
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ork.jpg

CCBY 2.0
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Wikipediad Y #5#j (2013/08/07) : http://commons.wikimedia.org/wiki/File:Amish_On_the_way to_s
http://en.wikipedia.org/wiki/File:Lancaster_County_Amish_03.jpg chool_by_Gadjoboy2.jpg
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Engineering as a hew professnon'?
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The Professional-conduct Phase (1910s-)
KBEERKIUERBE CDRER
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The Public-service Phase (1947-)
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The Environmental-concern Phase (1977-)
BEADERE

1545% O RE/S H B (sustainable development)
(1985-)
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Codes of Ethics

The Accreditation Board
for Engineering and Technology

(1800 ADE:MIBEZ TR I D)

"Codes of Ethics of Engineers”™

"Suggested Guidelines for Use with the
Fundamental Canons of Ethics"
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“Engineering as Social Experiment”
(Martin and Schmzmger pp 80-89.)

"Engineer as Responsible Exelmente-r" o

A primary obligation to protect the safety of
human subjects and respect their right of
consent.

A constant awareness of the experimental
nature of any project, imaginative
forecasting of its possible side effects, and a
reasonable effort to monitor them.

Autonomous, personal involvement in all
steps of a project.

Accepting accountability for the results of a
project. (/brd., p. 89.)

5| ) Mike W. Martin, Roland Schinzinger, Ethics in engineering 3rd edition, McGraw-Hill, 1996. 96
Chapter 3 "Engineering as Social Experimentation” p.89.
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OECD Well-being IndicatorsiZ kB HA @

http:/ /doraa.weblog.to/archives /2744252.html X Y EESIH
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NAE D i Je JEE
B %S

FA)ADBHERAN 75 12.7
DEEEDESR REA 27 14.4
DIEEEDES AER 16 18.3

hEOKXKEE 99 6.1

A7 DKRESE 6l 18.9

BEOKEE 413 19.8

BARDKFEAE 186 20.2

TA)ODEFEEFOFLE 32 20.8

TAJHDKESE 358 23.0

TA)hDE#E R 255 23.6

TAYODERIIIEE 304 24.2

TA)JHDKESE 130 24.5

TSV ARARNTE AT 236 26.2

TS5V ARARNTIANBHN 77 27.9

(T—35 | XBEBEIEEZHFTL-DEENSHN - EIFIEL., 20094, p. 49 RITAEDHREE D)



qu\ 2: %*Ei}g (Time, Jan. 2005)

ZRIEDEEIZKY,
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TIME
Poll - Just How Happy Are We!?
Jan. 2005

http://www.time.com/time/interactive/0,31813,202898
6,00.html
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w1 JE
5.8
5.4
5.1
4.7
4.4
3.2
3.2
2.8

Robert M. Biswas-Diener, “Material Wealth and Subjective
Well-Being™ in Michael Eid, Randy J. Larsen (eds.) The
science of subjective well-being, Guilford Press, 2008, p.314.



What makes you happy?  (Time, Jan. 2005)

ZRIEDEEIZKY,
CCICHEASNTUL BB ZHIBRLELT =,

TIME
Poll - What Makes us Happy?
Jan. 2005

http://www.time.com/time/interactive/0,31813,202898
0,00.html
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Image by D. Myles Cullen, from Wikimedia Commons
http://commons.wikimedia.org/wiki/File:Flickr_-_The_U.S._Army_-
_Comprehensive_Soldiers_Fitness_%281%29cropped.jpg



Christopher Peterson
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DSM: Diagnostic and
statistical manual of

mental disorder (¥
EffHEFR.
1994 )

CSV: Character
strengths and Virtue:
A handbook and
classification
(Peterson &
Seligman, 2004)

~
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I HEZHT=17IL

« 6 DDTER (virtues) & TERIGRSE (character strengths) [ 8L TLVD,

%N L4058 (wisdom and knowledge) . B & (courage) . AREtE
(humanity) . IE 2% (justice) . B (temperance), #B#1% (transcendence)
EWVSB6DDEBEEZD TFICHESIND24DEE (M) (FIA (X, JHE
T, RZID, SR, B, AT RE BELRE)




Positive Psychology in Use |

RKEREEFECESTS
CSF Program

* St"ength 0)5Od);k Comprehensive Soldier and
jTL_. Family Fitness
® Physical http://csf2.army.mil/index.html
* Emotional
* Social
* Family
* Spiritual




Positive Psychology in Use

Zappos Core Values

* Deliver WOW Through Service
* Embrace and Drive Change
* Create Fun and A Little Weirdness

e Be Adventurous, Creative, and Zappos, 2010 Culture Book,
Open-Minded Zappos IP,Inc.,2010

* Pursue Growth and Learning

* Build Open and Honest
Relationships With Communication

* Build a Positive Team and Family
Spirit
* Do More With Less

 Be Passionate and Determined
e Be Humble

2 http://about.zappos.com/our-unique-culture/zappos-core-values Image by Delivering Happln\ess Book, from Wikimedi
http://commons.wi .org/wiki/File:Tony_hsieh.jpg

CCBY-SA 2.0






‘ The Pleasant Life (or “life of enjoyment”)
‘ The Good Life (or “life of engagement”)
‘ The Meaningful Life (or “life of affiliation”™)




The PERMA Model (2011)




LA PO FEAR T & [324]

BT EmEOEARRA
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