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To boldly go where ….. 

https://www.youtube.com/
watch?v=hdjL8WXjlGI  
 

https://www.youtube.com/wat
ch?v=qvX5tCo6FeM  

No man has gone 
before? 

No one has gone 
before? 

Presenter
Presentation Notes
First one from 20’’ inhttps://www.youtube.com/watch?v=hdjL8WXjlGI  Second one from 38” inhttps://www.youtube.com/watch?v=qvX5tCo6FeM 
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Does language matter? 
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Presentation Notes
Are women off the hook? Or are we part of mankind as well?



Does being human affect science and 
technology? 

© Eva Galesloot Flickr 
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Presentation Notes
Science is meant to be objective, valid, reliable…. And yet there is always a human doing it.
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Do you have a gender bias? 

https://twitter.com/bbcthree/status/839883748514512896?lang=en  
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https://twitter.com/bbcthree/status/839883748514512896?lang=en 



Redraw the Balance  
https://www.youtube.com/watch?v=qv8VZVP5csA  
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https://www.youtube.com/watch?v=qv8VZVP5csA 



People like me do that – and it’s okay! 
Vicarious experience and perceived self-efficacy 

 
Laura Fogg-Rogers @laurafoggrogers 

laura.foggrogers@uwe.ac.uk  
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Engineering has an image problem 

#9%   
isnotenough    5%   
of primary school 
teachers have a STEM 
higher qualification 
 
 Gender identity is 
formed between ages  

5-7 
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Does STEM have an image problem too?!



Overview- The engineering Skills Challenge  

Royal Academy of Engineers  



Social Cognitive Theory 

 
 

“An individual's learning is not only related to their personal 
capabilities and experience, but also to their observations of 
others within the context of social interactions, experiences, 
and outside media influences”.  

Fogg-Rogers, L., Sardo, A.M., Boushel, C. (2017) 

 

Direct learning 
 Experience of success and emotional arousal = mastery 
 

Indirect learning 
 Social norms and social persuasion 
 Vicarious experience = role modelling 
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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?



Social persuasion… 
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Peer modellingRole modellingSocial support – vicarious experience



Engineers 

• Improving public engagement skills is a key aim for engineering professional 
bodies (EPC, 2014) 

• Recruitment into engineering is needed to meet the employment gap 
 

Teachers 

• 50% of primary school teachers identify low confidence and subject knowledge 
in engineering (ENGINEER, 2014) 

Key Stage 2 
Primary School 

Children 

• Children, particularly girls, decide on the appropriateness of science as a career 
before age 11 (Archer et al, 2013). 

• Girls like connecting STEM disciplines with relevant real-world problems  
(High Level Group on Science Education, 2007).  

STEM engagement… with whom? 
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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.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. 



Project methods 

 Ten early career engineers 
 Contributed 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 participated 

Presenter
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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. 



Mastery of storytelling 
 
 
Emotions  

Make people care about your research – 
surprise or conflict 

Characters  
Relatable and relevant science and 
engineering 

Blending 
Provide a bridge between what you know 
and what they know using a story 
structure or well-known topic 

Narrative  
Keep it engaging and make ideas ‘sticky’  

 

Stories provide 
relevance and 
context to give 

us meaning  
 
 

= Memory 
 

Haven (2007) 
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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. 



Science communication 

“The most contemporary view of learning is 
that people construct new knowledge and 
understanding within the context of they 

already know and believe and do it only when 
they can see how the new information is 

relevant to them.” Haven, 2007 
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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.



Results - audiences 

Presenter
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. 



Social persuasion  
and social norms 

Fogg-Rogers, L., Sardo, A.M., Boushel, C. (2017). Robots vs Animals: establishing a culture of public 
engagement and female role modelling in engineering higher education. Science Communication 

Engineers’ Perceived Self-efficacy 

Mastery 
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So in our project we aimed to present engineering in a different light to school children. We used storytelling training for engineers in order to generate a culture of public engagement in a robotics lab – mastery and positive emotional experience. We also used peer support groups and mentors.Crucially, we undertook purposive recruitment to tell the stories – so we had a 50% gender balance as opposed to 20% in the lab.And we saw a significant improvement in perceived self-efficacy at undertaking engineering outreach – science communication/public engagement.



Engineers – Communication skills 
 
I always struggle to really say what I want to say because of the 
extremely technical language that’s been used among engineers. 
Having this training, it helped me to formulate what I want to say, it 
helped me to be able to formulate a sentence that has the wow 
factor. (Engineer 3, ECE, Female)  
 
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. (Engineer 2, ECE, Female) 
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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.



Engineers – Coordinator and peer support 
 
I think it [a coordinator] was a very important figure in the project. 
Because without someone to do this public relationship, as 
researchers we don’t have the contacts, the know-how to contact 
the venues and so I think it’s very important for the lab to have 
someone given the task of public engagement and then read 
through to the scientists. (Engineer 7, ECE, Female) 
 
[The organisers who] were running the project very carefully put 
the right people together; that someone who had a bit more 
experience with someone that hadn’t had much experience 
interacting with other people and with children especially. They 
learned a great deal from it and enjoyed it a great deal.  
(Engineer 11, Research Supervisor, Male) 
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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.



Engineers – Support for female role models 
 
I think it is good to have a woman presenting in sciences to show them 
things instead of …[men saying] to a girl “Oh yeah, you can do this.” That 
is not necessary. I think [an] equal distribution of outreach activities 
between women and men would be really nice to show that both 
[genders] can be engineering staff. So if for example an outreach activity 
involves ten people, the ideal would be five women and five men, not 
nine men and one woman. (Engineer 4, ECE, Female) 
 
You know the lack of women in engineering and STEM in general is 
shocking, it’s disgraceful. I’ve [heard] it described as wasting essentially 
50% of the human potential on the planet and that is absolutely true. I 
think one of the ways that we address that… is by having great role 
models and so I think it’s extremely important.  
(Engineer 12, Research Supervisor, Male) 

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.



Engineers – Purposive selection was controversial 
 
Employing women just for the sake of employing women and making 
their numbers up - I think it actually undermines and devalues the 
participation of women in such events. The quality is in the scientist 
regardless of gender. (Engineer 15, Research Supervisor, Male) 
 
Maybe constantly throwing girls at them in engineering isn't actually 
working and maybe there's another way to do it… I do feel 
sometimes there could be more encouragement, positive 
encouragement, for boys to be doing it as well where I think boys can 
miss out because it's just assumed that that's what they're going to 
do.  (Engineer 8, ECE, Male) 
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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.



Role modelling 
Improving self-efficacy 
for STEM teaching or 
public engagement 
requires: 
 
 Mastery opportunities 
 Vicarious experience – 

watching others who are 
more experienced than 
you (role modelling) 

 Social persuasion from 
peer group 

Show women 
doing activities – 

and getting a 
good response 

from them 

Use 
gender 

inclusive 
language 

Create 
peer group 

support 
networks 

To encourage girls into 
STEM we need to change 
social norms. 
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