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3. Case study 2: learning paradigm 
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4. Case study 3: strategic objective 

innovation



1. Aston University

Based in Birmingham, the 
UK’s 2nd largest city.

Founded in 1895 and a 
University since 1966.

A reputation for teaching 
excellence, applied 
research, and graduate 
employability.

演示者
演示文稿备注
Our belief comes from our historical perspective. Aston is a university with a long and successful history of working with employers to deliver well trained people to meet their needs. We are located in Birmingham, Britain’s 2nd largest city, close to what some claim is the birthplace of industry. Although we are relatively small our graduates have been always been encouraged to view education as means to an end rather than an end in itself. And we have always worked closely with employers to ensure we include their requirements into our teaching, adapting our courses continuously as the educational environment changes over time. 



1. The City of Birmingham

The home of the 
industrial revolution



1. Five Executive Schools

Aston Business School
Consistently highly ranked overall, as well as top ranking MBA and
MSc programmes in both UK & Europe

School of Engineering & Applied Sciences
Leading edge engineering and applied science education since 1895

School of Life & Health Sciences
UK leading research and teaching within areas of pharmacy, optometry, biology, psychology, 
neurology

School of Languages and Social Science
Range of professional English language programmes, French, German, 
Spanish, translation, international relations, sociology

Aston Medical School
A new School starting in 2015 with the ambition to train local doctors taken from hard to reach local 
communities.



1. School of Engineering and Applied Science 

Six Subject Groups:
Chemical Engineering & Applied Chemistry
Computer Science
Electronic, Electrical and Power Engineering
Mechanical Engineering & Design
Engineering Systems and Management
Mathematics

& Aston Professional Engineering Centre (APEC)



1. The UK’s Engineering Talent Shortage

If the UK is to remain one of the world’s top 
manufacturing economies it needs more engineers.

The forecasts are that Britain needs around 90,000 
new engineering graduates every year.

And nearly half of all employers say current 
graduates are not skilled enough.



1. We need T-shaped engineers

Employability 
Skills



1. Engineering Council 



1. Engineering Gateways Project

Started in 2006.
Sponsored by UK Government.
Objective to find a way to create more better qualified 
engineers.
The project would bring together a group of 
universities, the professional bodies and employers 
to develop new approaches.
The plan was to use work base learning as a means 
to both widen access and accelerate engineering 
talent development.



1. Key Features

A series of real work projects instead of 
classroom based study.
Participants are working whilst studying so the 
learning takes place in the workplace.
Concurrent academic learning and engineering 
competence development in a single 
programme.

演示者
演示文稿备注
Demand ledDesigned by the participant and their companyApproved by the academicsAcademics are supporting and helping the engineer and their company to achieve what the engineer and their company want. The academic side is not telling the engineer and their employer what they should be learning. We instead have the flexibility to deal with companies, organisations & individual students & produce programmes of real relevance & benefit to both the individual candidate & their organisation.  This is a key feature. (LEARNING IN THE WORKPLACE). Normally students are not required to attend the University.    



1. Triple Mode Learning

演示者
演示文稿备注
To help us in this task we have evolved our own theory of how engineers learn from practice and experience. Of course there is very little totally new in this, but we have combined elements together in a way that has not been done before. The well know “experiential learning cycle” sits as the central learning loop within this theoretical model. This is a loop or cycle of learning which is typical of continuous improvement and is representative of the type of activities generally undertaken by Incorporated Engineers. A major part of this loop is the stage of reflection. If however we can enhance the reflection such that it is critical reflection, as we do when we engage the engineers on the programme in critical debate or dialogic reflection, (i.e.. questioning the taken-for-granteds) we then open the door to the potential for not just improvements to operational “theories-in-use” but also to the creating of new theories, which in turn can lead to new understandings. These are the key steps to the development of new technologies and new engineering solutions. This is the right hand loop of learning from reflection, and this is characteristic of the sorts of work Chartered engineers can be capable of. For completeness the left hand loop, learning from imitation is a descriptor of traditional engineering learning such as learning from lectures or via apprenticeships. The left hand loop is learning by transmission, whereas the right hand loop is transformational learning. The centre lop is somewhere in between.Incidentally Confucius first identified these 3 ways of learning; by imitation by experience and by reflection, over 2000 years ago!



1. Traditional Industrial Collaboration Model

UNIVERSITY COMMUNICATION INDUSTRY

Money

Knowledge



1. Professional Engineering Model

INDUSTRY

UNIVERSITY

Taking the learning out of the 
classroom and into the workplace.



2. Challenge 1. 

How to organise a traditional university 
teaching structure built around traditional 
teaching methods so that it can deliver high 
quality programmes using very innovative 
learning methods with a very different 
approach to learning and teaching?



2. Organisational Structure (2010-2013)
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2. Traditional Structure Problems

Insufficient scale in each multi-disciplinary 
programme 

40 to 100 students on each in departments with 500 + 
students

Incoherence between programmes.
For student 
For staff

Academic, professional & administrative
For employers

No single strategic direction



2. Option One
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3. Option Two

University
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Engineering
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Specialist 
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Specialist 
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Multi-discipline Outreach Programmes = APEC



2. Aston Professional Engineering Centre

APEC 
Management 

Board

Director 
Postgraduate 
Programmes

Academic & 
Professional 
Supervisors

Director Bachelors 
Programmes

Academic & 
Professional 
Supervisors

Director 
Foundation Degree 

Programmes

Teaching Staff

APEC Manager 

Administration 
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Executive Dean of 
School



2. Management Board

Deputy Dean 
(Chair)

School 
Accountant

School Quality 
Officer

School 
Business 
Manager

APEC 
Manager

Foundation 
Degree 
Director

Bachelors  
Programme 

Director 

Postgraduate 
Programme 

Director



C Eng

I Eng

Eng Tech

BEng Professional
Engineering
Pathways

Professional Doctorate

MSc Professional 
Engineering

Aston University 
Engineering
Academy

Independent/self-learning

Formative learning

Foundation 
Degrees

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Level 8



2. Leadership’s View



3. Challenge 2:

How can the university provide industry 
with a engineering talent pipeline that 
will meet the needs of Industry 4.0?



3. 4th Industrial Revolution



3. Industry 4.0 = “The integration of cyber-
physical systems with the internet of things”.



3. The Dawn of the Smart Factory



3. The Skills & Knowledge for Smart Factories

Technical (Hard)
IT and digital
Data information processing and statistical
Organisational and procedural
Interdisciplinary
Knowledge management

Personal (Soft)
Time and self management
Adaptability
Team working, social & communication
Mind set for continuous learning & improvement
Entrepreneurial



3. Talent Pipeline Curve

Degree of 
Professionalism

Competence

Knowledge and
Understanding

Capability

Expertise

Time

World Class



3. Skills Shortage Paradox

The UK is producing a lot more 
graduates than in the past, so many 
that a lot of them are unemployed, and 
yet we still have a skills shortage !



3. The engineering skills gap problem

Our analysis is that this arises from a 
fundamental problem with our 
educational system. 
We have a 20th century industrial era 
(at best) educational system trying to 
operate in a 21st century global 
economy era.



3. Traditional “Push” Education System

Numbers

Graduates

What to Learn

Employer Engagement Feedback

Higher 
Education

Employers

Money Labour 
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3. Push Education

Government decides what it thinks should be 
the target level of higher education 
participation. 
Government and/or faculty decide upon what 
should be taught within programmes. 
Where employer engagement is active this 
will include consideration of feedback from 
employer of education. This feedback may or 
may not be accurate. 
Efficiency of education is the priority.



3. “Pull” Education

Graduates

Government Defined Context and Framework

Employment

Education

Post-Grad CPD



3. Pull  Education

Education programmes tailored to individual 
requirements.
Mass customisation.
Concurrent development of hard and soft 
skills. 
Chunking of programmes down into shorter 
blocks to reduce lead times.
The effectiveness of education is the priority.



3. “Voice of The Customer”

What to learn
(effectiveness) 

How well it is learnt
(efficiency)

Industry 4.0 Skills
(Hard and Soft)

Employment 
Based Learning

Hard Skills



4. Challenge 3. 

“How do we, as the educators of 
tomorrow’s engineers, ensure that they 
are sufficiently skilled to deliver the low 
carbon targets the world needs.” 



4. Let’s Try Something 



http://www.aston.ac.uk/carbonweek/

4. Carbon Week 

http://www.aston.ac.uk/carbonweek�


4. 1: All 2000 2nd Year Students 



4. The Choice is Ours

2% or 4% ?
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