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Engineering Education
VS
INDUSTRY DEMAND OF ENGINEERS

TooMUCH

on teaching
of theory

Toolitle on laying the
foundation for
practicingdesign,
teamwork &
communication
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Figure 1: Employers Rank Top 5 Candidate Skills/ Qualities

1. Verbal Communication Skills
2. Strong Work Ethic

3. Teamwork Skills

4. Analytical Skills

5. Initiative

Source: Job Outlook 2011, National Association of Colleges and Employers
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TENSION between 2 NEEDS in
engineering education:

The need to educate student
asSPECIALISWRO possess a
range of technologies with
Increasing levels déchnical
knowledgefor professional
mastery

The need to educate
students assENERALIST
who possessersonal,
Interpersonal, product &
system building skills




New paradigm of engineering
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CDIO: the initiators

VETENSKAP %
9 OCH KONST %
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Massachusetts Institute of Technology (MIT)

A CDIO initiative: 2000

MIT in collaboration with 3 Swedish Institutions:
Chalmers University of Technology,

LinkGpingUniversity
Royal Institute of Technology (KTH)



CDIO Initiative: who are involved?

Academics

CDIO
Initiative

Accreditation
Board




STEPS in developing CDIO framework by applying
engineering problem -solving paradigm:

Developa set of skill:meeded by engineers

Developnew approachedo enable the learning of these skillg

Exploringnew systemto assess technical learning

A

Using theassessmento improve education process




5 engineering tracks:

- The Researcher

Experimentation and Knowledge Discovery

- The System Designer

System Thinking , Conceiving and Engineering Systems
- The Device Designer/Developer

Designing, Implementing

- The Product Support Engineer/Operator

Operating

- The Entrepreneurial Engineer/Manager

Enterprise and Business Context 9



GENERIC SET OF SKILLS NEEDED
BY ALL ENGINEERS:

A Engineering Reasoning and Problem Solving
A Personal

A Professional Skills and Attitudes

A Teamwork

A Communications

A External and societal context



What iIs CDIO?

A Innovativeeducational framework
A applied inengineering edUCatiOmrograms
A based orengineering fundamentalsf

CONCEIVING BESIGNING & OPERATING

A real worldSyStemsand products
A to producenext generationengineers



Deflnlng customer needs; considering
cON EI technology, enterprise strategy, and

regulations; developing concepts,

technigues and business plans

\,\ Creating the design; the plans, drawings,
=277 and algorithms that describe what will be
Implemented

EMENEII The transformation of the design into the
IMPL - product, including manufacturing, coding,

testing and validation

aATE Using the implemented product to deliver
WP‘ " the intended value, Including maintaining.

evolving and retiring the system. . “‘d
7,cdio



CurrentvsCDIO: Where are we now??
Current CDIO

1. | Learning outcomes heavy o| 1. |Learning outcome Is
GoKIFO 6S 0KAY determined by what is
capable2 ¥ R2 Ay 3§ expected of graduates in
future employment(e.g. job
competency)

2. | Courses are still largely 2. | Coursesare integrated to
GAYRSLISYRSYVY (i ¢ support CDIO initiative.

compartmentalized learning
Disconnect between O-I-O,
not integrative.

3. | Assessment heavon testing| 3. | CDIO elementare assessed
knowledgec quizzes, tests, mainly on application of
examinations, reports knowledgec process, rubrics
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12 CDIO STANDARDS:

CDIO as the Context

Learning Outcomes

Integrated Curriculum

Introduction to Engineering

Designimplement Experience

Engineering Workspaces

Integrated Learning Experiences

Active Learning

Enhancement of Faculty CDIO Competence
10 Enhancement of Faculty Teaching Competence
11.Learning Assessment
12. Programme Evaluation > cdio

© 0N OhAWNRE



Standard #1: CDIO as the Context

For more meaningful and effectivengineering
andtechnologyeducation

CDIO as the Context

Is used even from Semestemlthoughlearning
activities may place more emphasis on Degign
Implementc Operate rather than Conceive.
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cdio" Standard #2: Learning outcomes

Intended
Learning

QOutcomes

Figure 2. Alignment of intended learning outcomes with program mission
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Learning
QOutcomes

AN

Assessment, ’
System T T TS T T Designs
In basic terms this means that the CDIO Skills incorporated
in the Learning Outcomes must be effectively taught

through the Learning Designs used and accurately
measured in the Assessment System.
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cdm Standard #3: Integrated curriculum
A curriculum designed with mutually supporting
disciplinary courses, with an explicit plan to integrate

A personal,
A interpersonal,
A product, process, and system building skills

g Develop CDIO \“

-Stakeholders Survey ~ Identify Gap *Write Leaming (—  Skills -Produce
«Proficiency of CDIO Outcomes froduce o

Unde InfBarate D Methods of
. inni «Conduct Ga ntegration =Design .

Hrq gfnrgg;éng Analysis g =Bloom Leamning Assessment

=Map CDIO Taxonomy Eﬁhww il and
' Skills *Expenential an
Ide"éﬁ gmo \__ Infuse Selected Active Design ﬂss;iis"gmm
CDIO Skills
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Standard 4c Introduction to Engineering

An introductory course to the engineering
profession(stresses D, | & O)

A To motivate students to study
engineering

A To provide a set of personal experiences
which will allow early fundamentals to
be more deeply understood

A To provide early exposure to system
building

A To teach some early and essential skills
(e.g. teamwork, thinkingkillg



-, cdio Std #5: Design -implement experience

DesignBuild Experiences/ Formulaf@evelop
Experiences/ DeveleProduce

A Provide authentic activities onto which more abstract learning
can be mapped

A Provide the natural context in which to teach many CDIO
syllabus skills (teamwork, communications, designing,
Implementing)

A Reinforce by application
previously learned abstract
knowledge, to deepen
comprehension

I]TU DTU Design & Innovation
Lightweight Shelter Project




Active Learn Laboratory
provides space for up to 300

Active Learn Laboratory provides  students engaged In active
space for up to 300 students engagedearning/ model making
in active learning Univ of Liverpool) (Singapore Polytechnic)




