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Summary statement 

The last 20 years have created increasing research into the impact of early STEM on 
later outcomes, and better understanding of good pedagogy. From my various 
career roles, I have been part of/ know about a number of early years (3-8years) 
STEM initiatives that are meaningful, creative, hands-on and interdisciplinary– and 
the role of the teacher in enabling these. More recently we have new opportunities to 
build on these approaches – from new technologies to a focus on entrepreneurial 
thinking.  

Current role:  

• Senior Lecturer in the School of Education, University of Edinburgh; direct the 
Children and Technology group https://www.de.ed.ac.uk/children-
technology/projects  

Other relevant experience: 

• Infant teacher for 7 years (England) 

• PhD (2009) in Learning Sciences focusing on Emerging Technologies in Early 
STEM and have worked on and led multiple national and international Early 
Years (EY) STEM projects (including current £700,000 Wellcome grant on Early 
Science Learning).  

• Founded and direct an Educational Technology company (2017) Pling Ltd: 
patented one EY STEM toy (Numbuko) and sell another (Magic Cloud) 

• Volunteer for children’s organisations (e.g. Scouts) 

• I have three young children (aged 1,5,6 yrs.) 

• Current Member of Young Academy of Scotland – Education Steering Group 
and Royal Society of Edinburgh Education/Young People panels 

I have summarised some initiatives according to some themes I believe important in 
Early STEM. In general, the main barrier to these initiatives has been 
teacher/leadership desire/ confidence to innovate, as well as a focus on learning 
outcome rather than process.  

1. Creative. I was Involved in an EU funded project looking at Creativity in Early 
STEM- Creative Little Scientists http://www.creative-little-scientists.eu . Research 
and >100 case studies from across 9 nations demonstrate value of creativity, but 
often lack of teacher knowledge in defining creativity in relation to STEM – value in 
children creating, sharing, evaluating and reflecting on different strategies.  

2. Meaningful. Research has highlighted importance of making learning meaningful 
– providing children with ideas that add value to their lives now, not just in the future. 
This can often be a challenge when trying to simplify ideas for young children, where 
simplification can reduce the immediate value of the learning to children (e.g. why is 
it useful to know what 2+4 apples is?). I have seen this issue recently in relation to 
computing education. I have drawn upon my own teaching experience to argue that 
computing education should start by inspiring children with real-world problems and 
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how computing might solve them 
https://www.youtube.com/watch?v=k_7JeSWQpOU . In one initiative we worked with 
P3 to create new sensor-based designs https://www.de.ed.ac.uk/project/children-
and-internet-things . In a current project we are looking at using Internet connected 
toys to engage children with the meaning of data (and its value) 
https://www.de.ed.ac.uk/project/developing-childrens-understanding-personal-data . 
 
3. Interdisciplinary. I recently supported the Royal Society of Edinburgh’s 
Interdisciplinary conference https://www.rse.org.uk/event/interdisciplinary-learning-
creative-thinking-for-a-complex-world/ , where I was particularly interested in 
discussions about the early years. An assumption made, which I think needs 
challenging, is that early years pedagogy is always interdisciplinary because of the 
flexibility and one teacher. Good interdisciplinary teaching in early years still requires 
training, requiring teachers to bridge ideas – including between STEM and the Arts. 
One successful initiative in my school when I taught was creating a comic book to 
sell which drew upon multiple disciplines such as maths to calculate frame sizes and 
the pricing for profit. 
 
4. Formal-informal links. As well as previously being a teacher, I have worked with 
museums, science centres, scouts, girl guides, libraries and maker clubs. There is 
such a wealth of ideas and resources in these ‘non-formal’ contexts. Often the 
informal contexts are freer of learning outcomes, enabling an open-ended play-
based approach. For example, the Scouts Science and Technology activity badge 
https://members.scouts.org.uk/supportresources/4438/science-and-technology-
activity-badge/?cat=9,88,783&moduleID=10 . Currently there is an issue of equal 
access to these informal resources, where it would be good to know more about 
initiatives that link informal activities to formal activities whilst addressing issues of 
equity. 

5. Embodied. My research focus is the role of physical interaction in how young 
children learn STEM. This cognitive psychology area has valuable implications for 
both design and pedagogy. In terms of design, the research shows the value of 
hands-on experiences that enable children to discuss and think through abstract 
ideas – for example, using physical blocks and the number lines to think through 
ideas from counting to fractions. Linked to this is the potential to use new 
technologies to detect, reinforce and link ideas. I have worked on several embodied 
technologies, for example, our current funded initiative to create a digital Balance 
Beam with Glasgow Science Centre https://www.de.ed.ac.uk/project/co-creation-
embodied-learning-technology-early-science. With my company hat, we have 
developed digital colour-change number blocks www.numbuko.com for young 
children to explore number relationships.  

A highly accessible implication of the embodiment research focusses on the way we 
communicate ideas in the gestures we create. Walk into any early years' classroom 
and the teacher most likely will be using multiple gestures to communicate ideas, 
although they may not be aware. Increasing research, including ours, has shown the 
power of both adults’ and children’s gestures in communicating STEM ideas. This 
research video shows the potential of using gestures in early maths teaching 
https://vimeo.com/160639180. Another of our projects looked at gestures in 
communicating computing concepts https://www.de.ed.ac.uk/project/role-embodied-
cognition-computing-education. Our current work focuses on science 
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https://www.de.ed.ac.uk/project/move2learn . As part of the project we have been 
piloting a STEM game that helps teachers and children think about how to 
communicate STEM ideas through gesture. For this game we are drawing upon 
initiatives in both the UK and US in developing signing language for STEM concepts.  

6. Using Digital Technology. There are many polarised debates around the use of 
digital technology for early learning. Much of the problem rests on asking the wrong 
questions, e.g. How much screen time? I like the 3cs 
http://interactions.acm.org/archive/view/july-august-2017/the-3cs-for-preschool-
childrens-technology : to think about the Context, Content and Child. Evaluating what 
technologies are good for early stem is hard – it is often about how the teacher 
adapts the technology – e.g. using a basic digital camera for children to find and 
capture certain shapes around the school. Linking to the creative theme previously, I 
wrote this article for the organisation Early Arts called the Good, the Bad and 
downright Creative https://earlyarts.co.uk/blog/technologies-help-children-learn-
good-bad-downright-creative . A key message is to empower teacher to choose 
more open-ended, creative apps, and adapt them to their activities (as opposed to 
closed ended ‘teaching’ apps). I draw upon my own work as an example app - 
https://www.de.ed.ac.uk/project/numbuko-app which is an open-ended environment 
to explore number patterns (free iPad app). I also adopted this design aspect in my 
company, creating an Internet of Things platform for children to link their own 
physical objects to their own media. We are relaunching this product next year to 
include pre-authored content around early learning song animations (e.g. Dinosaur 
linked to song about the dinosaur). https://www.de.ed.ac.uk/project/magic-cloud-
esrc-business-booster  
 
7. Entrepreneurship. From my own start-up experience, I strongly believe in the 
synergy between an entrepreneurial mindset and early years pedagogy – curiosity, 
playing, wanting to understand how things work, confidence in developing and trying 
out solutions, agile thinking and reflection. For example, to design a better water 
table requires learning how water tables work. I was greatly influenced by invite to a 
Design Thinking workshop for young children https://uoe-
my.sharepoint.com/:v:/g/personal/amanches_ed_ac_uk/EVXDym0KeRlPhqQmdUoC
7qYBe5Hn4H3mZZwbj0cPfZY9kA?e=33VRTh . This was run voluntarily in Malaysia 
as part of this project https://www.de.ed.ac.uk/project/computing-childrens-early-
years .  

I am aware of certain entrepreneurship initiatives for young people but not for 
children in the early years – this is something I am seeking funding to develop. I think 
there is much potential here, not simply in terms of the pedagogical value, but the 
direct value of increasing skills and confidence in entrepreneurship in Scotland.  

Useful publication. http://joanganzcooneycenter.org/wp-
content/uploads/2017/01/jgcc_stemstartsearly_final.pdf 
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