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Introduction: Understanding OO?%§
the Flow

1. The role of Engineering in So&gonomic
Transformation

2. Technological Development and Trends
Impacting human work

3. Building Engineering Capacity and Capability

4. Transforming Engineering Capacity into
Products and Services with Impact

5. Balance In Society, Unity, Partnerships and
Integration




Capacity Building

AHuman Capacity Building

Alnfrastructure Capacity Building
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Engineering Capacity Building A

AThereis a strong relationship between a
critical mass of educated and skilled
engineering and science graduates and
economicandsocialdevelopment

AEngineering provides solutions to several
of the UN Sustainable Development Goals



Engineering Capacity Building
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Investigate and Create Solution§e

aYSSLAY I

A State of Educational Institutions

A Industry University Integration

A Regulatory Institutions for Learning

A Critical Mass and Throughput

A Gap between Higher and Primary Education
A Gap between Higher Education and Industry
A Surplus / Shortage in Specialisation areas

A The need for mobility agreements
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The Constraints / Issues

A No. of Graduates in Engineering

| Several Countries have a low number of Graduates

ubSaharan Africa (1 Engineer to 6000 persons vs countries
that have 1 Engineer to 20800 persons)p

I S me COP ntries have Surplus / and deficiencies in certain are:
of Specialisation

A Rg
ucatio Stan dnconsist
Standards of Graduates Aroungrhe Worﬁ

§ﬂltl0q of Prgfegsmnal Standards nd
A And hence the Lack of Acceptance for Mobility

ack of e latory Intuitional Capacity to Requla
Lhe Engﬁe lrjlng Pyo%ssﬁon Pacity S
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Let us not hurr onu¥ to solve
urrent . context, create t
oun atlon for S stematlcgvolutlon
819 ot ? urrent and prepare
the oun atlon or the future.



Policy

A Every Nation ar. Country plans folr what it bellgves is in th
est interest of its de SO menia c?ntext, anda Its naﬂona
positioning in the world, for national economic growt
I rI\ézélicl)fllrcbeassed on the positioning of its human capital and natural

A 1s this the best way to plan for Human Capacity

I Eg Smaller Countries Vs Larger Countries (populag@gn we afford
togbw daLuman capacity in aIPareas 0 specqgl?lgatlot’n(ﬁha

T Solution is.to development capacuslisingthe network o
s;a(echallzatlon capacity buﬁ&na mlgydesf, cgom Ined with ¢batresof
excellence mode

The need for partnerships

I
uman Capacity Building has to be linked to the strateqgy ant
I_Ilans. of rﬁ)a |0|>1/ an go C ma&er_s. IS there aworl_% sEPétegj

A
gccee;fte and supported by all natiogdhe UN Sustainable
Development Goals?



The Changing Context @%%8
(Technology Revolution) O?OO

A Timing

I Do we really know what we need now?
A Where do we get this information from?

A How do we get to ask the right questions to
attain this? J antq

I Do we know what we need In the future?

ABuiIaing Human Capacity takes t'we andv\ﬁ
nee topacew at we néed to address In the
short, medium, and long term



Changing Context

ATechnology Explosion
Alnterconnected World
ANew Reality

ANew Opportunities
ARequired Competencies
AHow do we prepare for this
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Effects of the
A" Industrial Revolution

It will and has already started to affect:

- Business

- Socleties

- Governments

~ Professions (including Engineering)



NEW TECH DESTROYS JOBS

Whilst changing the nature of work and employment

Lost in my lifetime: Lost in your lifetime:

Typists

Dockers

Milkman

Blacksmith

Secretaries

Drawing office

Xerox operator
Elevator operator
Computer operator
Telephone operator
Comptometer operator
Financial report writers
++++

Testers Investment bankers
Tasters Warehouse People
Analysts Personal Assistant
Adpvisors Tech support
Educators Stock Trader
Reporters Receptionist
Strategists Forecasters
Call centres Train driver
Report writers Researcher
Personal bankers Journalist
Personal assistants Drivers
Answering services Pilots

-




TECH CREATES/ENHANCES JOBS
Whilst changing the nature of life, work & employment

Jobs to come:

Material Programmer
Recycling Designers
Interface Designers
Machine Mediators
Wisdom Archivists
Genome Designer Digital Historian
Material Designer  Information Caretaker
Wisdom Monitors  Truth Engine Mediator
Trouble Shooters Component Repurposer
Nano-Engineers Genome-Protein Activators
Bio-Engineers

3/4D Designer
Risk Profilers
Cyborg Engineer
Protein Designer
Crime Predictor

Jobs to Be enhanced:

Fabricator
Geneticist
Generalist
Proteomist
Multi-designer
Problem solver
Longevity advisor Detectives
Big Data Analyst Designers
Cellular programmer Engineers
Material programmer Modellers

Scientists
Medics

Complexity analysts
Security Experts
Entrepreneurs
Technologists
Consultants
Architects




Finding a new place for Humans:




Doom or Opportunity

St cphen Hawking: AT will be ‘either best |
s or worst thing' for humanity

ASLY Inshitute to study fu

END OF THE WORLD AS WE KNOW
IT Tech billionaire Elon Musk issues
stark warning saying artificial
intelligence could DESTROY human
race which is already ‘part cyborg’
because of its dependence on
smartphones

The creative genius added people will have to depend on a
‘universal income’ because robots will do everything

e Elon Musk ® m

China, Russia, soon all countries w strong
computer science. Competition for Al
superiority at national level most likely cause
of WW3 imo.

s va. QA QOOEE

Killer robots? Musk and Zuckerberg
escalate row over dangers of Al

KILLER ROBOTS
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Capacity Building Disrupters 08|<9<‘>’8

AHuman Positioning with Technology

I What we dox New Skills
I How we do things? New competencies

AWhat competencies do we develop?
AHow we develop these competencies?

AHow do we prepare for this
development?
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Capacity Building: Pipelining X

AEducation pipelining requires planning,
as Engineering capabillity takes time to
develop

ALooking beyond the current
competencies
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Emerging Skills/Competence Are

A Design / Engineering Thinking (across professions)
A Interpretation / Reflection

A Problem Identification Solution Creation

A Systems Thinking

A Intercultural Competence

A Creativity, Innovation, Design and Entrepreneurship
A Ethics and Responsibility

A Resourcing, and Aligned Networking

Understanding Complexity and Value, Leverage
Diversity

20



Education of the Present/Future

AAccessible, Flexible, Innovative,
Focused

ABroad base, modular focused delivery

AFromprogrammedo competencies
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© Philip Marsh & Mentoring 4 Success™ 2014
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Socio-Economic Development °o<|><g°
. The Role of Academia

Prepare People for Job Employment
Vs
People for Job Creation with Value

Competencies to increase Employablllty

05/12/2018



The Demonstration of Value

26% 24% 50%
Activities Contributing to Learning ;
Effectiveness Pre- Learnlng Follow - Up
Event
[VOI'K

1 7’ ‘< |

1 ~~o |

1 Pid =~ |
. . \ A ity W 4

Typical Learning Investments . I
10% 85% 5%

1 Dr. Brent Peterson, CEO of Apollo Consulting
Group



Improving on Learning
Effectiveness and Costs through
Technology

A Simulators (improves pr@&nd post learning)
A Mobile Laboratories
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SuccessiuProgrammegContent  IeEs
to Context)c Context on Demand

A Professional Developmefrogramme(Structured
with Flexibility)

A Mentorship

A Coaching

A Peer Support

A Aligned Assessments

A Support Systems

A Experience on Demand (Context): Mobile
Technologies

A Experiential Wisdom
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New Technologies create new
Learning Opportunities and
Threats

A Lower Cost to the student, the institution and the
economy

A Ability to Scale
A Increase use of mobile laboratories and simulators
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Engineering Practitioners $2%,
.. _ Ooéb
requiring contextual and skills b
across Disciplines

Eg MBA

Financial

Management / Leadership
Project Management
Systems Thinking

O~ WbhPE
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Other Professions requiring S,
Engineering Context and Skills

5

1. Engineering Capability for the
Engineering Profession

2. Engineering Capabllity beyond the
Engineering Profession

3. Engineering Capabillity for the
Soclety

The Engineering Profession needs to
play a role
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Three (3) Educational

Accords
Washington Accord Sydney Accord Dublin Accord
wEngineers wENgineering wENgineering
Technologists Technicians

Four (4) Competence Recognition/Mobility

Agreements
International Professional Asia Pacific Economic International Engineering|l Agreementfor International
Engineers Agreement Cooperation Technologists Agreemen Technicians Agreement
wProfessional Engineers  wProfessional Engineers winternational winternational
wRegional Agreement Engineering Technologists Engineering Technicians

30



Graduates Attributes and
Professional Competencies

Engineering Formative Independent
Education Training Practice

Washington Accord] Provides Education
Graduate AttributesJ Foundation

} Differentiates
Sydney Accord 1 Provides Education )[ Englneermg

Engineer
Competence

Graduate AttributesJ Foundation Technologist

Competence

Dublin Accord 1 Provides Education
Graduate AttributesJ Foundation

Englneerlng
Technician
Competence

— )

Avalilable at: www.ieagreements.orq
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http://www.ieagreements.org/

Engineering Capacity Building Pipeline
Defining Outcomes

1 2 3 CPD 4
A A A > A
: : Higher Education Candidacy/Young Professionals
Basic Education . o
Undergraduate Professionals Specialists

|

Fundamentals A - _
With Adaptability ssessment in Practice

4 >

Professional Bodies Industry Academia
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Technology Evolution
challenges the Engineering
Roles and Current Definitions

Technology Tools: Al, Robotics, and
Communication

1. Engineers

2. Technologists

3. Technicians

4. Artisans

And increasingly used across professions




WFEO Committees on Capacity Buildi X

A Compendium, Capacity Building Guidebook
A Africa Catalyst, Capacity Developm@nbgrammeor Africa

A UNESCO Engineering Week, Engineering Profession interface
with Policy Makers

A Africa Engineering Report
A Participation on Youth Development / Gender Equality

A International Engineering Committee (Inaugural Meeting in
London brings together Educational and Regulatory Leading
Organisations (IEA, IFEES, GEDC, WFEO Education, ICEE)

I Review Global Standards for Engineering Education pedagogy and
graduate outcomes, Building Educational Capacity

I Review Global Professional Attributes and Outcomes: aligned to Industr
Society

I Mobility



Transforming the Capacity
Building Landscape

A Alignment to Policy, and Influence of Policy

A Focus on new competenciegintercultural
competence

A Reviewing Global Engineering Professional Attributes
and Outcomes

A Reviewing Global Standards on Pedagogy to improve
learning effectiveness and develop competencies
(simulators, mobile laboratories)

A Recognition and Mobility Agreements

A Introducing Collective Capacity Building Approaches:
Networks ofSpecialisation

A Diverse strategies for short, medium and long term
capacity building %




AfricanProverb

If you want to go fast, go
alone

If you want to go far, go
together

0000000000



Sources

Various Sources have been used, ant
available on request

Additional information: Contact

Yashin.Brimohan@monash.edu



