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MISMATCH
Engineering Education 

VS 
INDUSTRY DEMAND OF ENGINEERS
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.ŀŎƪƎǊƻǳƴŘ Χ

Too MUCH 
on teaching 
of theory

Too little on laying the 
foundation for 

practicing design,   
teamwork & 

communication



/ƻƴǘΧ.ŀŎƪƎǊƻǳƴŘ

MISMATCH
Graduate Attributes

VS 
INDUSTRY DEMAND OF ENGINEERS

High 
Unemployment 

Rate



TENSION between 2 NEEDS in 

engineering education:

The need to educate students 
as SPECIALISTSwho possess a 
range of  technologies with 
increasing levels of technical 
knowledge for professional 
mastery

The need to educate 
students as GENERALISTS
who possess personal, 
interpersonal, product & 
system building skills 
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CDIO:  the initiators

ÅCDIO concept:   late 1990s
Massachusetts Institute of Technology (MIT)

ÅCDIO initiative:  2000
MIT in collaboration with 3 Swedish Institutions:  
Chalmers University of Technology, 
LinköpingUniversity 
Royal Institute of Technology (KTH)  
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CDIO Initiative:  who are involved?

CDIO 
Initiative

Academics 

Industry

Accreditation 
Board

Students
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STEPS in developing CDIO framework by applying 

engineering problem -solving paradigm: 

Develop a set of skillsneeded by engineers

Develop new approaches to enable the learning of these skills

Exploring new system to assess technical learning

Using the assessment to improve education process 
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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:

ÅEngineering Reasoning and Problem Solving  

ÅPersonal 

ÅProfessional Skills and Attitudes  

ÅTeamwork 

ÅCommunications 

ÅExternal and societal context 
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What is CDIO?

ÅInnovativeeducational framework

Åapplied in engineering education programs

Åbased on engineering fundamentals of: 

CONCEIVING & DESIGNING & IMPLEMENTING & OPERATING

Åreal world systemsandproducts

Åto produce next generation engineers
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Defining customer needs; considering 
technology, enterprise strategy, and 
regulations; developing concepts, 
techniques and business plans

Creating the design; the plans, drawings, 
and algorithms that describe what will be 
implemented

The transformation of the design into the 
product, including manufacturing, coding, 
testing and validation

Using the implemented product to deliver 
the intended value, including maintaining, 
evolving and retiring the system.



Current vsCDIO: Where are we now??
Current CDIO

1. Learning outcomes heavy on 
άǿƘŀǘ ǿŜ ǘƘƛƴƪ ǎǘǳŘŜƴǘǎ ŀǊŜ 
capableƻŦ ŘƻƛƴƎέ

1. Learning outcome is 
determined by what is 
expected of graduates in 
future employment(e.g. job 
competency)

2. Courses are still largely 
άƛƴŘŜǇŜƴŘŜƴǘέΣ ǘƘŀǘ ƛǎ 
compartmentalized learning. 
Disconnect between C-D-I-O,
not integrative.

2. Coursesare integrated to 
support CDIO initiative.

3. Assessment heavy on testing 
knowledge ςquizzes, tests, 
examinations, reports

3. CDIO elementsare assessed 
mainly on application of 
knowledge ςprocess, rubrics 
etc.



12 CDIO STANDARDS:

1. CDIO as the Context

2. Learning Outcomes

3. Integrated Curriculum

4. Introduction to Engineering

5. Design-Implement  Experience

6. Engineering Workspaces

7. Integrated Learning Experiences

8. Active Learning

9. Enhancement of Faculty CDIO Competence

10.Enhancement of Faculty Teaching Competence

11.Learning Assessment

12.Programme Evaluation
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For more meaningful and effective engineering 
and technology education

CDIO as the Context 

Is used even from Semester1 although learning 
activities may place more emphasis on Design ς
Implement ςOperate rather than Conceive.

Standard #1: CDIO as the Context



Standard #2: Learning outcomes 
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Standard #3:  Integrated curriculum

A curriculum designed with mutually supporting 
disciplinary courses, with an explicit plan to integrate 
Χ

Åpersonal, 
Åinterpersonal,  
Åproduct, process, and system building skills 
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ÅTo motivate students to study 
engineering

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

ÅTo provide early exposure to system 
building

ÅTo teach some early and essential skills 
(e.g. teamwork, thinkingskills)

Standard 4 ςIntroduction to Engineering

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



Design-Build Experiences/ Formulate-Develop 
Experiences/ Develop-Produce 

ÅProvide authentic activities onto which more abstract learning 
can be mapped

ÅProvide the natural context in which to teach many CDIO 
syllabus skills (teamwork, communications, designing, 
implementing)

ÅReinforce by application 
previously learned abstract 
knowledge, to deepen 
comprehension

DTU Design & Innovation 

Lightweight Shelter Project

Std #5: Design -implement experience  



Active Learn Laboratory provides 
space for up to 300 students engaged 
in active learning (Univof Liverpool)

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

Std #6: Work Spaces


