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Global Engineering Challenges

Our future challenges are daunting yet
fascinating, to provide sustainable solutions in:

« Water, Sanitation and PUb|IC Health
« Food

* Energy

* Transport :
» Communications

« Security :

http://designpublic.in/blog/wp-
content/uploads/2013/05/india-water-and-
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How: dowe educate engineers for
this challenging environment?



What Is it that engineers
actually' do?



Define Your Discipline

Write TASKS that a graduate would be
expected tor perfiorm: in Your organisation”

CLUSTER' the tasks in meaningful ways

UNIVERSITY
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Figure 2: The Environmental Engineering Capability Cube
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ABET Process skills

apply knowledge off mathematics, science, and
engineering

design and conduct experiments, as well as to
analyze and interpret data

design a system, component, Or Process to meet
desired needs within realistic constraints ...

identify, formulate, and solve engineering
problems

understand the impact of engineering solutionsin a
global, economic, ...

use the techniques, skills, and modern engineering
tools necessary for engineering practice.



ABET Generic skills

function on multidisciplinary teams

an understanding ofi profiessional and
ethical responsibility

communicate efifectively
engage in life-long learning
d knowledge of contemporary issues



International Reviews of
Engineering Education

Sheppard, S. D. et al. (2008).
Educating Engineers: Designing for
the Future of the Field.

ASCE 'Body of Knowledge 2’
The Engineer of 2020

click to LOOK INSIDE!

Educating the Engineer of EDUCATING
2020 Y.  ENGINEERS

Designing for the
Future of the Field

UK Henley Report

King, R. — Australia R —

Kelly Macarzngay
Anne Colby




Recommendations

Engage students by:
Balancing theory and practice
More industry involvement
More active learning
Share best-practice
More diversity '
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50, hOW do we do engineering?
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The Design Process is central:
Systems Engineering

Client need \

Requirements

_ Social,
Deliver + Test Economic &
I Environmental\
Requirements Alternative
Build + Test \ solutions
g Model and«/
Evaluate



How. Is this best learned?

Need complex learning
Situations

Using a sequence of;
project-based’ Courses

i
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Supported by online skill =¥
dEVEIOpment =lnle
assessment




Two basic processes are
required

SKill

Project
development

task

Divergent Convergent
learning and learning and
thinking thinking



How do' we change curricula?



Civil Engineering (CQU)

Current PBL sequence

12 cp
Engineering : :
Engineering Skills 1 Foundation Egimseicesrxg
Mathematics Y
: : : Engineering Engineering
Engineering Skills 2 Mathematics Physics B
: : : Engineering :
Engineering De5|gn.& Management Mathematical Analysis of
Planning L. Structures
Applications

Engineering Design & Management

Materials Science and

Solid Mechanics

Implementation Engineering
Transportation Engineering Design Hydraulics Steel Structures
Water and Environmental Design Geo’Fechn'lcaI Surveymg and
Engineering Mapping

Capstone Structural and Geotechnical
Design

Engineering Project
Planning

Concrete Structures

Engineering Project Implementation

Traffic Engineering

Elective



JOINCDIO | FAQS | CONTACTUS | LOGIN | SITEMAP

P~ I
Ao o
7z Cd10’
'(( The Worldwide CDIO Initiative
d,, is rich with student projects

and features active group
learning experiences inside
and outside the classroom.

Submit a photo of
CDIO in Action
at your institution!

Implementing CDIO | CDIO Knowledge Participate CDIO History Implementation Kit (iKit)
at Your Institution | Collaborators | Library
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IN THE SPOTLIGHT:
== JOIN CDIO

Welcome to our newest CDIO

collaborators: Linnaeus ™ . . . .
University; University of The CDIO™ INITIATIVE is an innovative educational

Skovde; Novia University of Applied framework for producing the next generation of engineers.

Science; Dalian Neusoft Institute of o . . 3
Information; Suzhou Industrial Park The framework provides students with an education stressing

Institute of Vocational engineering fundamentals set in the context of Conceiving —
Technology; Beijing Institute of Y 3 :
Petrochemical Technology; Duy Tan Designing — Implementing — Operating real-world systems

University; and Skalkovo Institute and products. Throughout the world, CDIO Initiative

for Science and Technology .
(Skolkovo Tech) collaborators have adopted CDIO as the framework of their
See what happened at the 2012 curricular planning and outcome-based assessment.



We’'re moving from a focus on
scientific knowledge

!

To a focus on Process Skills
(Design, Investigation, Modelling, ...)

Through Online supported, Project Based Learning



We know it works!
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NEW TEAMLINE SECTION
http://www.airbus-fyi.com/ L




In Summary.

Students learn sustainable
practice

through complex projects :

supported by online skill g
development.
Use professional practice &3
to build process sKills.

Access knowledge as
required.
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Combining projects and skKills ...

Current PBL sequence

12 cp

Engineering Engineering Physics
1 Engineering Skills 1 Foundation 5 &y
: A
Mathematics
: : : Engineering Engineering Physics
2
Engineering Skills 2 Mathematics 3
: : : Engineering :
: Anal f
3 Engineering De5|gn-& Management Mathematical nalysis o
Planning .. Structures
Applications
p Engineering Design & Management Steel structures (including requisite solid
Implementation mechanics and materials)
5 Transportation Engineering Design Hydraulics (analysis and design)
. Concrete Structures (analysis and design)
- elective
W Envi | Design -
7 Engineering Project Planning LS el e DEE )

elective

8 Engineering Project Implementation

Traffic Engineering(analysis and design) -
elective



