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98% find their job rewarding

6-8% of engineers in the UK are female

(Engineering UK) Images:

- Eureka Magazine
- WSP Group
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Presentation Notes
We’re thinking about telling stories about engineering. So what do we think of when we think of engineering. Well probably it’s something like this.

Or maybe, if we’re thinking a bit more business oriented it might be like this.

Or maybe in high-tech engineering it might be more like this. 

But it’s almost certainly never like this. And these are the images and concepts which we subliminally take in from the media and popular culture all the time. 


http://www.odt.co.nz/files/story/2013/12/the_men_at_mosgiel_s_transales_engineering_make_th_5296c88012.JPG

http://www.shutterstock.com/video/clip-2005178-stock-footage-three-businessmen-or-engineers-in-hardhats-discussing-a-new-project.html

http://www.vtnews.vt.edu/articles/2011/03/031511-engineering-usnewsgrad2012.html

http://www.thesundaytimes.co.uk/sto/multimedia/archive/00349/realbritLauncher_349762a.png 

So it’s no surprise that there are only 6-7% women engineers in this country. It’s one of the lowest figures in Europe. And even of those women in the profession, 75% admit that engineering is regarded as a male career.


http://www.wspgroup.com/en/WSP-UK/Who-we-are/Newsroom/features/National-Women-in-Engineering-Day/ 
http://img34.imageshack.us/img34/2660/f3i6.jpg 
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Presentation Notes
That’s despite great career prospects and stable chances of employment, as a huge growth industry, especially as the Government is promoting an innovation economy. In fact engineering firms are predicting a skills and employment gap.

They need double the number of apprentices and graduates by 2020. So a huge area of untapped potential is clearly women – we make up 51% of the population!


Why girls think being
an engineer or a
scientist isn't for them:

Tomorrow’s Engineers

62% of girls regard engineering
as being ‘more for men’
#TEweek13
To see what we're doing to make a difference,
net enough visit bit, ly/GirlguidingTEW 13

female role models
in the industry

not many
girls or women
do these

kinds of jobs

i - ol - » e ]
4?% -' I"'| WE DECOVER, WE GROW
1 )

~ Girlguiding


Presenter
Presentation Notes
So why don’t girls generally progress through STEM into engineering. Well there is a wide perception that engineering is a male career – including the working environment, too many men and sexism in the workplace. And then there are societal expectations – the idea that engineering isn’t what girls do, but also that teachers and careers advisors just don’t mention it to them. And finally, they don’t see enough women doing the job – you can’t be what you can’t see.

And when women are in engineering roles, they are often held up as ‘women engineers’ or ‘lady engineers’, marking them out as something special! We’ve thankfully mainly got past ‘lady doctors’ now (apart from my Dad!), so why can’t we do that with engineering?


Over millennia of evolution, animals
have developed senses way beyond
human capabilities to adapt to their
environment.

Now in the age of high-tech robotic
engineering, the science of biomimetics
seeks to copy and improve these skills
to develop futuristic robots.

But which are better, robots or animals?
You decide!

http://robotsvsanimals.net
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Presentation Notes
These perceptions were what we set out to change in the project Robots vs Animals. It was based at the Science Communication Unit at the University of the West of England, and we aimed to use storytelling techniques to weave together many different worlds to ‘normalise’ engineering.

First of all – the title! I deliberately chose a title which was evocative and played to media concepts of robots and animals. People loved the idea of robots and animals battling it out, but what we were really trying to evoke was a sense of a design process – the idea that animals are also struggling to get the best designs through evolution, just as engineers are trying to improve their creations through the engineering design process.
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Robots vs Animals is a creative collaboration
between engineers and zoologists, exploring
the ingenuity of both nature and humankind.
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Presentation Notes
The project was based at the Science Communication Unit at the University of the West of England, and the overall concept was to use storytelling techniques to weave together many different worlds to ‘normalise’ engineering.

The project brought together engineers from Bristol Robotics Laboratory with educators from Bristol Zoo Gardens, and it was funded by the Royal Academy of Engineering Ingenious Grant Scheme. The idea of mixing the engineers with the educators was that the skills of the educators, who do presentations to hundreds of school kids every day, would improve the public engagement skills of the engineers. We also thought that taking engineering out of context into somewhere you don’t normally associate with engineering would help us to reach a different audience. 

Our primary aim was to reach Key Stage 3 School Children, aged 11-14, who are a critical audience to then make decisions about continuing STEM at GCSE level. We thought focusing on the creativity and real-world problem solving nature of engineering would help us to reach girls, as evidence suggests that is what appeals to girls about engineering. 

(High Level Group on Science Education, 2007). 
(Cunningham 2012). 
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Biomimetic stories

Five stories about the special skills of
animals, and the engineering design
process taken to mimic them.
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Presentation Notes
That’s why we created these little characters – each animal tells a different story about a biomimetic design process. We had the hands of a monkey, the whiskers of a shrew, the flight of a bird, the swarming of ants, and the waste disposal skills of microbes!

Through these themes, we then brought together stories about the animals and how well adapted, or how clever they are, and the design process taken to mimic these skills in robots. Each zoo presentation combined the stories of three animals and two robots. 

Swarming (teamwork/groups)
Touch (whiskers and Ben’s tactip fingertip)
MFC
 
Joints/gestures (Appo/Peter)
Robot brains/robot learning (Alia)



(>°]
ROBOTS
® ® Vv 8
Project aims alk

Opportunities for engineers
Training
EXxperience

Face-to-face encounters
Online materials



Presenter
Presentation Notes
The narratives were co-created by the engineers ad the zoologists, and shaped by a project coordinator. 

We had two aims – to improve the public engagement skills of the engineers – a key aim of the Royal Academy of Engineering.

But also to reach public audiences – primarily schoolchildren aged 11-14 years, but also adult and family audiences at public events. We also ran a national competition for schools, and are producing online learning resources.


Project methods

Ten early career engineers
Contributing throughout year long
project

Training and support

Provided by a project coordinator
and mentors — senior engineers with
experience in public engagement

Culture of public engagement

Opportunities presented throughout
the year to generate a shared theme

Four further MSc students, and ten
doctoral students also participating
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Presentation Notes
So how did we get this going? Well firstly we recruited our engineers through general public engagement workshops at the BRL. We made sure at least 4 of our engineers were female, and we were very keen they would be role models – we ended up with 5. However, rather than highlighting them as women, we simply presented them as engineers, so this provided implicit messaging that women can do engineering. 

We provided support through a Project Coordinator employed specifically to manage the project, also mentors, who were senior engineers experienced in public engagement.
Through maintaining these opportunities throughout the year, we have developed a culture of public engagement which we want to keep going, and also recruited the next generations – MSc and PhD students. 



Opportunities R

Co-leading Zoo sessions

Plus optional: public events
Zoo family events
Bristol Bright Night
At Bristol “Meet the Experts”
Festival of Nature 2014/2015
Café Scientifigue
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Presentation Notes
The key opportunities for the project were to co-lead three zoo sessions for 11-14 year old children. However we also organised lots of optional public events to take the stories elsewhere.
These included family audiences, adult audiences, and also web audiences through media channels. 


Stories provide relevance and
context to give us meaning

O Haven (2007)
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Presentation Notes
We gave the engineers training in storytelling techniques, and the reasons why storytelling might help audiences connect more with the engineering research. To get past ideas that stories were for pre-school children, we presented scientific information about learning in socio-cultural contexts. 
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Presenter
Presentation Notes
The key idea was to win them over to hook in the audiences first with something relevant to them – be it the animals, or a real-world problem, or the engineers’ own struggles.
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and what they know using a story structure
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Narrative
Keep it engaging and make ideas ‘sticky’
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Presentation Notes
We talked about the need for emotions and surprises – thankfully this was in built through collaborating with animals.
They also provided the characters, but also the engineers could also be characters – especially women as role models.
We discussed blending and narratives to give stories structure. 
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Audiences
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Presentation Notes
At public events they have been adult audiences and 50% female audiences – unusual for engineering!

Teacher feedback is that it has been useful and fits well into the National Curriculum – essential for teachers.

Feedback on the information has been good – audiences have been split over whether they like the content, speakers or interaction best. But the feedback on engineering has been interesting as relevent to the real world – which is what we have tried to portray. 
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Engineers — Communication skills

| always struggle to really say what | want to say because of
the extremely technical language that's been used among
engineers. Having this training, it helped me to formulate what
| want to say, it helped me to be able to formulate a sentence
that has the wow factor. Female, 28 years old.

We had to present it in a way that it’s easily accessible. So
there had to be a narrative story, why is it done and what
we’re inspired by and things like that. It's quite difficult for
engineers to communicate about their work but throughout
the activities like that we learn how to do it. Female, 34 years
old.


Presenter
Presentation Notes
We conducted qualitative interviews with the engineers after their contribution to the project was over. These were transcribed and then analysed using Thematic Analysis. 

Interviewees talked candidly about their struggles to communicate their research, in particular to a broader audience and to children. Despite the struggle, they were all very open to the idea of communication their findings, etc. They were also very keen on improving their communication skills and all found value in doing so.
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Engineers - Storytelling

| think it was very interesting [creating stories]. It might be
easier for the public to grasp the concepts if it is told as a
story. Female, 30 years old.

| think that’s very good [narratives and storytelling]. It's
essential to have a good picture, and storytelling’s an
excellent way of showing that, to show where motives have
come from and maybe where they’re going to, and how that
can be of interest to the participants. Male, 34 years old.


Presenter
Presentation Notes
All interviewees were very supportive of the idea of using narratives. However, some engineers were puzzled when asked about the use of narratives. Some didn’t understand the word/concept, while others didn’t know what it related to. In principle they all think it’s a brilliant idea, but some struggled to use it in their presentations. Those that did use it, found it invaluable – it made they presentation simpler, clearer, more engaging and easier to understand and follow. 
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Engineers — Women in Engineering

They have probably changed the way they think [because
women were delivering the activities]. Not just for children, but
for everybody else doing it; they will see males talking about
robots and now they think women talking about robots is
normal; it’s not gender specific. Female, 28 years old.

So in real life... we have both [men and women]. Not [to] be
seen only as a woman that's something special, but just for
them to see that it’s also possible and there’s no big deal
about having a woman in research. Female, 30 years old.


Presenter
Presentation Notes
All interviewees were very supportive of having women as role models in engineering. However, most of them support the idea of recruiting the best person for the job, and that gender doesn’t play a part in it. 
A small number of interviewees mentioned something like “equal distribution”, so if there are 10 places half would be taken by women and the other half by men. Of course this is difficult in engineering as only 7% are female – although we have 30% in the BRL, as biomedical engineering attracts more women. So participants were divided on the concept of positive discrimination, and overall they felt a woman should not be recruited for a job, or should not be doing outreach just because she is a woman.
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Engineers — Women in Engineering |

We do need more women role models. Female, 28 years old.

| think it’s just as important as for males. | think it's important
everyone should do it [engagement]. It's a difficult question
because when you have a small percentage of women taking
engineering, it’s not really fair to put the pressure on them and
say, “Because you’re a woman in engineering you should do
this.” That in itself is discrimination. Male, 34 years old.

| think equal distribution of outreach activities between women
and men would be really nice. So if for example an outreach
activity involves ten people the ideal would be like five woman
and five men not nine men and one woman. Female, 22 years
old.


Presenter
Presentation Notes
All interviewees were very supportive of having women as role models in engineering. However, most of them support the idea of recruiting the best person for the job, and that gender doesn’t play a part in it. A small number of interviewees mentioned something like “equal distribution”, so if there are 10 places half would be taken by women and the other half by men. By overall they feel a woman should not be recruited for a job, or should not be doing outreach just because she is a woman.
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We are delighted to announce the winners of our national schools
competition. We set young people aged 6-18 the challenge: “What amazing
animal ability would you use to design a robot?”

Success = half the entries were from girls!


Presenter
Presentation Notes
We feel the concept is a success, so we are now working on developing storytelling and narratives as a way to train engineers in public engagement skills. Crucially for us we want to build on the legacy in the BRL to create a sustainable culture of public engagement. 

And for children, well we’re very proud of the national competition. The winners have just been announced, and unusually, half the entries were from girls – success?!

Thank you for listening and here are the references. 
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