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Workshop 1 – Engineering in Context - Outline

• Employability

• Teaching maths to engineers

• Industrial engagement

• Examples of EBL

• Examples of applied learning

• Assessment

• Outcomes



Objective of the session

• Reflect on the case studies

• Share practice

• Develop ideas to take forward for ‘engineering in context’



Employability of Graduates

"The Senior year Experience 
plays a significant role in 
assisting students to recognise 
the value of their university 
experience, thus increasing 
their satisfaction and enabling a 
more successful transition to 
working and professional life“

- Sense of Graduate identity
- Sense of Leadership
- Sense of Community

Prof Alf Lizzio, Griffith University

http://www.griffith.edu.au/gihe/senior-year-experience

http://www.griffith.edu.au/gihe/senior-year-experience


Teaching Maths to Engineers



Engineering Mathematics in Context

What should we be trying to do?

• Disabuse students of any notion that their mathematics 

modules are ‘bolt on’, but rather, an integrated part of their 

undergraduate course.

• Create explicit links between methods for solving abstract 

mathematical problems and problem-solving in 

engineering.



Engineering Mathematics in Context

How might these aims be achieved?

• Disabuse students of any notion that their mathematics 

modules are ‘bolt on’, but rather, an integrated part of their 

undergraduate course.

• Establish the role mathematics plays in the context of 

problem-solving in engineering.



Engineering Mathematics in Context

How might these aims be achieved?
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Engineering Mathematics in Context

How might these aims be achieved?

• Create explicit links between methods for solving abstract 

mathematical problems and problem-solving in 

engineering.

• Tackle (ostensibly) authentic engineering problems 

using mathematical methods.

• Go beyond the maths e.g. model, interpret, evaluate.





Engineering Mathematics in Context

Some motivation

Initial research findings from students at SHU:

• The vast majority of those that want to study their 

mathematics in isolation from any engineering context do 

so because they find it easier.

Is this a good reason to accede to their request?

• Those that prefer an engineering context appreciate the 

value of their mathematics, feel that they learn more 

about their own subject, and also, about other branches 

of engineering too.



Engineering Mathematics in Context

Some things to think about

If you teach engineering mathematics:

• How can you augment what you’re already doing to 

include modelling/interpretation/evaluation?

• What resources can you draw upon to help develop 

authentic problems?

If you teach engineering:

• What opportunities exist to contextualise the way 

students study mathematics by embedding mathematics 

assessment into engineering modules?



Working with industry



Industrial Engagement

Opportunities to Consider

• Collaborate on curriculum content

• Invite guest speakers

• Organise industrial visits

• Develop real-world case studies in collaboration with industrial partners

• Undertake consultancy 



Industrial Engagement

Examples of Context from Consultancy

• Creation of teaching material and development of case studies

• Use of samples for student-led discussions

• Undergraduate laboratories simulating consultancy delivery



Some examples of  Enquiry Based Learning

and Multi-disciplinary Work



• Personal and professional skills

• Deeper technical skills

• Learner autonomy

• Be creative and innovative

• Feel part of a learning community

• Staff as facilitators - utilising Enquiry Based Learning (EBL)

• Students become more employable

• Learning in the workplace or simulated

Student Collaboration



Automotive Engineering 2nd Year Thermofluids

4 “Supertopics” based around one vehicle

• Mazda MX5

• Powergeneration

• Heat Transfer / Heat Exchangers

• Combustion

• External Flow



"A Sustainable Marriage!" 

Marriage between fashion and engineering 

creates unique dissolvable

wedding gown'

Working across boundaries



Scenario 1 – First Year
Engineering Disasters

• First year (level 4) 

undergraduate engineering 

students studying Materials, 

Manufacturing and 

Environmental Engineering.

• Module traditionally taught over 

two semesters, with keynote 

lectures and laboratories / 

tutorials in semester one. 

• Followed on by case studies in 

semester two.

Semester 2 case study replaced by students working in groups on an 'Engineering Disaster'

Students presented at an end of year Student Conference

Key note speaker from industry



Scenario 1 
Project outcomes:

▪ Development of employability skills
▪ Learner autonomy (research/ enquiry skills)
▪ Team working and communication skills
▪ Presentation skills (enhanced self confidence) 
▪ Project management skills 
▪ Media production & IT skills (enhanced motivation)

▪ Not staff intensive
▪ Overall enhanced student performance Previous year first 

time pass rate – 80%
▪ Using new approach first time pass rate – 95% 
▪ (5% failure didn't engage)



Scenario 2 - Case study 
Third year engineering students
Studying polymers and composites

• Written case study replaced 
with media presentation 
format

• Students chose their topic/ 
format

• Completed work handed in 
as media presentation



Scenario 3: Masters Students
'Video Conferencing'





Blogs - lessons learned

• Naming of Blogs and individual sites

• Roles within the group

• Advice on structure and content, conclusions

• Support mechanisms

• Student generation of their own media

• Referencing of media, and in general e.g. citations

• Linking sections of the blogs

• Critical analysis within them - plus links to media

• Marking the blogs - time, plagiarism, feedback



APPLIED LEARNING



EWB Project Winners 2016

for a village in Bambui, Cameroon

Formula 

Student 

Project



Eco House

• Inspired by Jestico and Whiles
House of the Future, in Cardiff, 
Wales, UK.

• Recreated on a 1/5th scale
• 4 person family dwelling

Collaboration between 

engineers and architects to 

integrate mechanical and 

electrical services, and natural 

ventilation and passive solar 

heating.



• Consolidate learning from levels 4, 5 and 6;

• Contextualise learning;

• Develop student self-confidence;

• Meet RAeS accreditation requirements.

Practical Activities

Flight Testing for Aerospace Engineers



Exemplar assessment of group projects

Individual (60%) – Individual critical review of 

their role in the project – not a diary, reflection on 

skills, knowledge, technical content, application, 

analysis

Group presentation/ video/ report (30%)

•Literature/ theory

•Planning/ development

•Results/ testing

•Analysis

•Links to theory

•Conclusions

•References

Peer review allocation (10%)



Portfolio Assessment



Overall Outcomes

• Students develop fundamental skills/ tools for employability

• Improves retention and student success

• Industry engagement

• Students are co-producers of their own learning

• Students enjoy these kind of project and enquiry-based approaches 
which means:
➢ They become more motivated, confident and.....
➢ The overall learning experience is enhanced
➢ Higher marks are attained
➢ A deeper level of learning is achieved

• Students become creative and have fun….

• These collaborative approaches are not always staff labour intensive; 
have team teaching; team champions, and also makes the teaching 
more fun!



Task 1 Instructions

▪ Select one case study/similar idea per group

▪ How could it be adapted for your context?

▪ What are the opportunities, resource issues & 

challenges?

▪ What are the learning outcomes & solutions?

Time: 30 minutes

Roles: Scribe & speaker

Deliverable: Key point feedback (2min)



Pedagogy for Employability (P4E)

Curricular strategies for supporting student transition to 
employment (or further study)

SASEE workshop
Educating engineers for 21st century contexts

Friday 1st June, 2018

Dr Jeff Waldock
Head of Mathematics

Department of Engineering and Mathematics,  Sheffield Hallam University



SASEE workshop, Cape Town, June 2018

Goals of the session

• Establish relevance to the morning session

• Identify the importance of employability in academic 
programmes and what this means in practice

• Present some tactics that have proven successful

• Discuss ways this might apply to the SA context and to the 
practice of individual staff

13:00 – 13:45 … Presentation
13:45 – 14:30 … Group discussion
14:30 – 15:00 … Reporting headline outcomes



SASEE workshop, Cape Town, June 2018

Engineering in context (employability)

• Understanding the relevance of skills and abilities 
developed through the academic programme to the ‘real 
world’.

• Putting engineering skills into practice involves other 
capabilities – ‘employability’.

• Promotes the additional benefits of existing activities. 
Several examples in the morning presentation

• Highlight graduate outcomes from the start

• Raise UG awareness of the importance of employability 
through stories from recent alumni



“ What we know matters, but how and 
when we use our knowledge matters even 
more”

Alan Schoenfeld
Professor of Education and Affiliated Professor of Mathematics

University of California, Berkeley.

"Learning to think mathematically“
http://gsi.berkeley.edu/programs-services/hsl-project/hsl-speakers/schoenfeld/

SASEE workshop, Cape Town, June 2018

http://gsi.berkeley.edu/programs-services/hsl-project/hsl-speakers/schoenfeld/


What is it we’re 
preparing our 
graduates for?

SASEE workshop, Cape Town, June 2018



http://www.mathscareers.org.uk/article/where-do-maths-graduates-actually-work/

The demand for mathematically-qualified people has risen 
in the UK.

• Between 2011 and 2013 the number of people working in 
jobs where mathematical sciences qualifications are 
essential rose by 20%.

• Almost 2,000,000 people now work in jobs where 
mathematical sciences qualifications are essential.

www.mathscareers.org.uk

accessed 19 April 2018

Do equivalent figures exist for Engineering in SA?

SASEE workshop, Cape Town, June 2018

The Graduate Job Market

http://www.mathscareers.org.uk/article/where-do-maths-graduates-actually-work/


“The best degrees in South Africa if you want to make the most money”

http://tinyurl.com/y8sktxex 13 January 2016

SASEE workshop, Cape Town, June 2018

http://tinyurl.com/y8sktxex


9

1. Did you choose to do a degree to improve your job prospects?

2. Do you think a good degree alone is enough to get you 
employed?

3. In addition, what else do you think you need? 

4. How will you gain these other ‘capabilities’?

5. Do you expect your course of study to provide them?

6. How can you evidence them?

Employability .. key questions for students

SASEE workshop, Cape Town, June 2018



10

Take full advantage of ALL that your course offers!

An employable graduate is 

• self-confident, 

• articulate, 

• able to recognise their own skills - and provide evidence 

• good at working with others

.... what other attributes are needed to be successful in your chosen 
career (if you know what that is!) 

…. and how might you gain them?

SASEE workshop, Cape Town, June 2018

Employability .. key messages for students



11

You presumably want to achieve your potential - academically and 
otherwise. How will you do this?

Your course will provide opportunities to engage in 

• Reflection and action planning - identifying and dealing with 
problems - not ignoring them!

• Work experience

• Varied assessment practice to develop employability

• Career management skills

SASEE workshop, Cape Town, June 2018

Employability .. key messages for students



“… is more than about developing attributes, 
techniques or experience just to enable a student 
to get a job, or to progress within a current career. 

It is about learning and the emphasis is less on 
‘employ’ and more on ‘ability’. In essence, the 
emphasis is on developing critical, reflective 
abilities, with a view to empowering and 
enhancing the learner"

Employability

Lee Harvey (2003)

SASEE workshop, Cape Town, June 2018



EITHER
go to  www.socrative.com
select ‘student’ 

OR
go to your app store
search for the Socrative student app
install and run it

END

Go to room ‘JW’

Socrative in-class response system

SASEE workshop, Cape Town, June 2018

Enter a word or phrase that you feel 
represents ‘employability’

http://www.socrative.com/


What are the key 'employability' attributes?

• Communication (oral + written)

• Team working and interpersonal abilities

• IT and numerical reasoning

• Career management

• Problem analysis/solving - includes adaptability

• Self-awareness, self-confidence

• Personal planning, time management and organisation

• Initiative, enterprise, entrepreneurship

SASEE workshop, Cape Town, June 2018



Are these things we can teach?

SASEE workshop, Cape Town, June 2018

We can certainly develop activities which involve their use.  Is that 
enough? Should we assess them?  Are we trained to do that?



Communication skills

Oral - presentations, vivas, seminar discussion ..

Written - essays, reports, posters, website, blogs ..

Social networking.  Departmental LinkedIn site?

Reflection and action planning

.. articulate, self-confident, self-motivated, self-aware

SASEE workshop, Cape Town, June 2018



Communication skills

Group work, type-role indicator tests (e.g. Belbin)

Student support groups

Leadership/facilitation skills .. Peer Assisted Learning

Team working skills

Interdisciplinary?

…. but be clear about what is being assessed

Project-based learning

SASEE workshop, Cape Town, June 2018



Communication skills

Use of software tools .. Excel, Word, PPT etc

Algorithm design & programming .. Excel, Matlab

IT confidence .. ‘digital literacy’

Team working skills

IT skills

SASEE workshop, Cape Town, June 2018



Communication skills

Identification of career goals, opportunity awareness

CV, job application, interview, assessment centre

Team working skills

IT skills

Career Management Skills

Outduction

Employer connections, networking

Role models, raising aspiration & self belief

SASEE workshop, Cape Town, June 2018



http://www.highfliers.co.uk/, January 2018

(All ) work experience matters!!

"Over a third of the recruiters who took 
part in the research repeated their 
warnings from previous years – that 
graduates who have had no previous work 
experience at all are unlikely to be 
successful during the selection process and 
have little or no chance of receiving a job 
offer for their organisations’ graduate 
programmes" 

South African Graduate Employers Association: http://www.sagea.org.za/

SASEE workshop, Cape Town, June 2018

http://www.highfliers.co.uk/
http://www.sagea.org.za/


Students may already have many of these skills

Help students see the big picture – and how each activity they 
engage with helps them towards their target.

• Make the tacit explicit

• Show students how and where in their programme of study 
these skills are being developed.

• Raise the profile of skill development.  Use assessment. 

Get students to use a process of reflection and action planning 
to recognise what they can and can’t yet do, and to tackle the 
latter.

Tactical approaches

SASEE workshop, Cape Town, June 2018



http://bit.ly/2qnHxUD

18 short case studies.  Contributors:

Noel-Ann Bradshaw, University of Greenwich*
Carol Calvert, Open University
Rachel Canter, University of Exeter
Edward Codling, University of Essex
Jonathan Cole, Queen’s University, Belfast*
Tim Crawford, Queen’s University, Belfast
Dafydd Evans, Cardiff University
Dave Faulkner, University of Hertfordshire*
Kathryn Fee, Queen’s University, Belfast
Wendy Fowles-Sweet, University of the West of England
Karen Fraser, Queen’s University, Belfast
Mark Heller, University of Kent
Karen Henderson, University of the West of England
Jake Hibberd, University of Exeter
Laura Hooke, Loughborough University in London*
Alison Hooper, University of the West of England
Tilly Line, University of the West of England
Janette Matthews, Loughborough University
Julia Paci, University of Exeter
Peter Rowlett, Sheffield Hallam University*
Jeff Waldock, Sheffield Hallam University*
Frances Whalley, University of Hertfordshire*
Kinga Zaczek, Royal Holloway College*

* SIG member
ISBN 978-1-84387-414-0

September 2017

SASEE workshop, Cape Town, June 2018

http://bit.ly/2qnHxUD


Curricular strategies to support transition into employment
Key elements for success:

SASEE workshop, Cape Town, June 2018

• Small changes can have a big impact

• Make the tacit explicit – there may already be plenty happening

• Use LTA practice - particularly assessment - to develop employability skills 
alongside technical skills

• Incorporate work experience, and realistic work-related learning

• Engage students as partners, explaining rationale and the big picture.  
Highlight skill development in all activities.

• Engage students in reflection and action planning – this develops self-
awareness and confidence

• Secure institutional support

• Reinforce and re-emphasise regularly



There are four questions on your table.

1. Discuss these briefly in your group and select ONE for more 
detailed discussion.  You may find the material in the 
booklet provided helpful.

2. Enter your comments on this question in Socrative.  As 
before either go to www.socrative.com and select ‘student 
login’ or use the app.  Go to room ‘JW’.

3. Enter any action you plan to take as a result of what you’ve 
heard.  Discuss this with your neighbour and make a note of 
it so you remember!

YOUR TASK

SASEE workshop, Cape Town, June 2018

13:45 – 14:30 approx

http://www.socrative.com/

	SASEE Engineering in Context Workshop Presentation 1 June 2018
	SASEE_Workshop_Employability_June_2018

