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What are you? What makes your life worth living?
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“The Cosmic Calendar” by Carl Sagan
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Grand Challenges for Engineering
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* The UNESCO Four Pillars of Learning (1996)
* Engineering Criteria 2000 (1999) <ABET>
« The Engineers of 2020 (2004) <NAE>

Vision Institution

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 EATEE#E 2012 (2011)
* The CDIO Syllabus version 2.0 (2011)

The UNESCO Four Pillars of Learning

Learning to .. Learning to 2
Learning to Do [ive Together Learning to Be

The Engineer of 2020
(National Academy of Engineering, 2004)

* FOREARH - F 3 (Attributes)
— Analytical skills
— Practical ingenuity
— Creativity
— 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-

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

ABET Engineering Criteria 2010-2012

Canadian Engineering Accreditation

(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 recognit

tion of the need for, and an ability to engage in,
life-long

(i) @ knowledge of ..; ontemporary Issues
(k) an ability to use the techniques, skills, and modern
engineering tools necessary for engineering practice.

Board’s Criteria

3.1.1. Knowledge Base for Engineering
3.1.2. Prab Analysis

313,01
3.1.4. Desigr

3.1.5. Use of Engineering Tools
3.1.6. Individual and Team Wark
3.1.7. Communication Skil
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

2 Learming
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International Engineering Alliance

“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.”

Source: International Engineering Alllance, “Graduate Attributes and Professional Competencies Version 2, “18 lune 2009

International Engineering Alliance

* 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”

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

Source; International Engineering Allance, “Graduate Attributes and Professional Competencies Version 2, "18 June 2009

International Engineering Alliance

Graduate Attribute Profile

Engineering Knowledge
Praoblem Analysis

Design/development of solution
Investigation

Modern Tool Usage

The Engineer and Society
Environment and Sustainability
Ethics

9. individual and Team Work

10. Communication

11. Project Management and Finance
12. Life long Learning

WNOWNE W

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

International Engineering Alliance

Graduate Attribute Profile (Ethics related)

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 Alfiance, "Graduate Attributes and Professional Competencies Viersion 2. "18 Juna 2009

CDIO Premise

AstmntH=g

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

Source: E. Crawléy, et al,, “The CDID Sy Ver. 2.0, <hitp:ifh




1, Technical Knowdedge
and Reasoning

2. Personal and
Professional Skils

3. Interpersonal
Skl

Source: £ Crawley, et al,, “The CDIO Syllabus Ver, 2.0,° <httpi/fwww.cdio.

1 DISCIPLINARY KNOWLEDGE AND

REASONING
1.1 KNOWLEDGE OF UNDERLYING
AND SCIENCE
12 CORE FUNDAMENTAL KNOWLEDGE OF
ENGINEERING
1.3 ADVANCED ENGINEERING

FUNDAMENTAL KNOWLEDGE, METHODS
AND TOOLS

2  PERSONAL AND PROFESSIONAL SKILLS
TES
21 ANALYTICAL REASONING AND PROBLEM | 4.1
SOLVING

3 INTERPERSONAL SKILLS: TEAMWORK
AND COMMUNICATION

31 TEAMWORK

32 COMMUNICATIONS

33 COMMUNICATIONS IN FOREIGN
LANGUAGES

ENVIRONMENTAL CONTEXT
42 ENTERPRISE AND BUSINESS CONTEXT
43 CONCEIVING

-benafits/odio-syllabus>

24 A AND ING 44 DESIGNING
25 45 IMPLEMENTING
RESPONSIBILITIES 46 OPERATING
Source; E. ot al., “The COIO Syllabus Ver. 2.0, <hitp:/ fwww.cdi

-banefits/cdio-syllabus>

- CDIO Syllabus ver. 2

ABET EC2010

b lc

d le Jtla |6 i [§ |k

1.3 Adv. Engr. Fund.

21 R

=

[HT |

24 A

ity and

3.1 Teamwork

3.2 Communicabons

| 3.3 Communicaton m Foreign Languages
4.1 Extemal, Societal and Enviranmental Conbext
4.2 Enterprise and Business Context

43 C Enar. and M; et

4.4 Designing

| 4.5 implementing

| 4.6 Operaling

Source: E

et al, “The (DO

Ver. 2.0." <http:

2.4 ATTITUDES, THOUGHT AND
LEARNING

2.4.1 Initiatnve and the Willingness w Make
Decisions in the Face of Uncertainty

242 Perseverance, U cy and Will to
Dukiver, Resourcefulness and Flaxibibity

2.4,3 Creative Thinking

2.4.4 Critical Thinking

2.4.5 Seif-gwareness, Metacognition and
Knowledge Integration

1.4.6 Lifelong Learning and Educating

2.4,7 Time and Resource Management

2.5 ETHICS, EQUITY AND OTHER
RESPONSIBILITIES

2.5.1 Ethics, Integrity and Social
Responsibility

2.5.2 Professhonal Behavior

253 Proactive Vision and Intention in Life

2.5.4 Staying Current an the World of
Engineering

15,5 Equity and Diversity

2.5.6 Trust and Loyalty

Source: £

et al., “The £DI0 Syllabus Ver. 2.0,°

4.1 EXTERNAL, SOCIETAL, AND
ENVIRONMENTAL CONTEXT
4.1.1 Roles and Responsibility of Engineers
4,1.2 The Impact of Engineering on Seciety
and the Environment
41,3 Society’s Regulation of Engineering
4.1.4 The Historieal and Cultural Contert
4:1.5 Contemporary Issues and Values
4.1 6 Developing a Global Perspective
4.1.7 Sustainability and the Need for
Sustainable Development
4.2 ENTERPRISE AND BUSINESS CONTEXT

4.1.1 Appreciating Ditferent Enterprise
Cultures

4.2.2 Enterprise Stakeholders, Strategy and
Goals

4.2.3 Technical Entrapeéneurship
4,2.4 Working in Organizathons

4.2.5 Working In International
Organizations

4.2.6 New Technology Development and
Assessment

ramework-benefits/cdio-syllabuss
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What Is Ethics? MRl &> AL

“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)

B T ARDHH5, REKEMODRE
ERBRDRE, B, | (LEFE)
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B (engineering) &I3
| (F&)
BifrEd (engineer) &I

—— AR
What Is Engineering? B y

“Engineering is the prafession in
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)

What is the Benefit of Mankind?
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“BEEE, TRITEONFETHD.”

(Oliver A. Johnson)
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The Professional-conduct Phase (1910s-)
RBEERKIUEAS EDRIR
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® The Public-service Phase (1947-)
BROZZ, @R, BRNDOERE
® The Environmental-concern Phase (1977-)
-RIBADEE

Fm QB2 F B (sustainable
development) (1985-)

CodesofEﬂﬁ9§

‘The Accreditation Board
for Engineering and Technology

(1808 ADE: & &R T DHEHED

~"Codes of Ethics of Engineers"

"Suggested Guidelines for Use with the
Fundamental Canons of Ethics"
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Codes of Ethics

The Accreditation Board
for Engineering and Technology
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"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 Schinzinger, pp. 80-89.)

"Engineer as Responsible Experimenter"
A primary obligation to protect the safety of
human subjects and respect their right of
consent.
A constant awareness of the experimental
nature of anyf)roject, 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. (/bid., p. 89.)
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The PERMA Model (2011)

P: Positive Emotion
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|
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. . . . s ssssssees E‘Zﬁj‘c Erg
- A course given fully in English is popular. {  _____ Wﬁiiﬁg
o . g FRL254F
- Group work 1s important and appreciated, w0 Bk
yet some students found 1t difficult to achieve. Ak ' EHE
In my opinion, this is good practice for PBL
and students should try to get used to it. AR S
- Always mainting good communication HAE BHES
with students, even during the lecture, is _
: ~ 7B #LH
important and appreciated. )
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2
1
0
TRL23EE FrR24FE TRk 254 B
| ST E D EEHT |

2 SROTVAVTIV(BVHBERRSE DR, WE T ANESHMICITHER)

- Students express their desire of getting full correction of their reports /
presentations. So, I will try to provide them next year with more information
about that.

- Students (very few ?) expressed their views on group work: it was for some of
them difficult to achieve. As explained above, this is important practice with respect
to PBL. However, I will try to give more guidance and motivation before starting
such activity.

- During the final examination I allowed students to use internet, but with explicitly
mentioning that copy-pasting internet material is of course prohibited. However,
even though repetiting this several times, some students could not refrain their
"copy-pasting greed" and thus I had to show to my dissent several times. Next
year, internet usage will definitly not be allowed due to abuse from a few students.
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