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» STEM educatio 1 is concerned with raising awareness of the
importance and relevance of STEM in our everyday lives.
* The purpose of STEM education is to develop STEM literacy
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Can you think of any more? Are these skills relevant across all STEM subjects?
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Future scientists do need scientific knowledge, partly as a basis to judge the value of new information they acquire.  However, this does not need to be as extensive as in the past, with skills and understanding having equal or greater importance. 

It has never been essential that, as a teacher, you know the answers to all the questions that children pose and today it is even less so. Teachers need to be nurturing children’s confidence and critical literacy skills to enable them to interrogate information.

Scientists particularly need the skills to effectively communicate their ideas to scientists from other backgrounds, to co-workers who are not scientists and to the public.  
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These approaches exemplify Vygotsky’s and Bruner’s ideas around social constructivism – learning is a personal activity that happens with others. 

These approaches have the potential to contribute to nurturing positive learner identities across the curriculum, particularly in science and mathematics. 

By encouraging learners to ask their own questions, explore alternatives and appreciate diverse perspectives and outcomes, children can experience mathematics and science as exciting and creative subjects. 

Theories of learning and new discoveries about how the brain works offer little support for the view that new components must be learned separately and thoroughly before they can be combined into useful outcomes.  Children say they learn better if they can see how what they are currently learning relates to what they are learning elsewhere and to what they already know. 

Learning can be approached more holistically through tackling engaging problems and developing new understandings or skills, or acquiring information, as required. 
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https://yourstory.com/read /c098d663c3-steam-learning-why-add-the-arts-to-stem-
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So when we marvel at Michelangelo’s sculpture of David or his paintings and learn that his interest in anatomy aided him in his accurate human depictions, we are witnessing an output of STEAM learning. Or when Einstein says that all great achievements of science must start with intuitive knowledge and that the theory of relativity was a musical thought that came to him intuitively, his words echo the principle of STEAM.
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We began by deconstructing electronic devices such as old laptops, phones, videos and DVD players using pliers, screwdrivers and hammers! We used what we found inside the equipment to construct birds or to attach to cardboard birds. After the birds were constructed we used the app MadPad  compose and record a ‘song’ for our birds. As a finale we looked at each bird and listened to the songs and later, we attached this to each bird using a QR code.
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Bareconductive paint and thread
https://www.microbit.co.uk/mobile
https://www.microbit.co.uk/getting-started/block-editor
To pair your micro:bit to your phone or tablet:
Select ‘Connections’
Select ‘Pair a new micro:bit’
On your micro:bit hold the A and B buttons, at the same time press and release RESET – this will send your micro:bit into Pairing Mode and it will display a pattern
Copy the pattern from your micro:bit onto the grid in the app (Here's a tip! Fill in the top most lit square of each column to fill in all squares underneath it at once)
Select Next or Pair, when asked for a code or PIN, press button A on your micro:bit
Enter the code or PIN. The numbers will loop for 30 seconds, so don't worry if you don't get it first time. If you're finding it tricky, ask a friend to help. One of you can read the numbers on the micro:bit while the other types them in to the app
When you see the success message press the RESET button on the back of your microbit and you’re done.

Can you make the Micro:bit spell out a word/phrase when you click A?
Can you make the Micro:bit display a pattern when you click B?
Can you make the Micro:bit display a random numbers from 0-9 when you click A+B together? 
Can you make the Micro:bit display a smiley face when it is shaken?
It will need plenty of DEBUGGING to make this right- use the simulator to see if you have programmed it correctly. 
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e Suggest tasks that have real world relevance that children can

own

* Draw on expertise outside the school through digital leaders or find
ways to work offsite
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See STEMNET www.stemnet.org.uk/content/stem-ambassadors and the STEM directories www.stemdirectories.org.uk
Also stemcareer.com  
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WISE (2014). Women in Science, Technology,. Engineering and Mathematics: The Talent Pipeline from Classroom to Boardroom. UK Statistics 2014. Produced by WISE. 

OECD (2015), The ABC of Gender Equality in Education : Aptitude, Behaviour Confidence, PISA, OECD Publishing. http://dx.doi.org/10.1878/9789264229945-en
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What can we do to achieve gender parity in STEM?
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critically.
7.Girls benefit from relationships with role models and mentors.
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SciGirls (2013). SciGirls Seven: How to Engage Girls in STEM. [ONLINE] Available from: http://scigirlsconnect.org/page/scigirls-seven. [Accessed 29.05.16].

Notes:
Taking these initiatives into account, we suggest that the activities you plan for your classrooms should not be overtly ‘girly.’ Girls’ perceptions of whether they are able to achieve in STEM can be negatively skewed by the idea that they need specifically female-friendly activities to succeed (Aspires Project, 2013), and as the SciGirls principles suggest, it is crucial that your pedagogy suits the variety of needs for learners in your class.

 It is also worth taking into account that many educators claim that the addition of an A for the Arts turning STEM into STEAM makes for a more powerful interaction between subjects (Robelen, 2011).  An interdisciplinary approach that includes elements of design, creativity and real-world problem-solving can provide an added attraction for girls. This way of working has much in common with the contemporary maker culture, which focuses on digital and physical tinkering with devices and materials, and is seen as offering new and relevant ways into STEM.    

Aspires Project (2013). The Case for Early Education about STEM Careers [Online]. Available from: http://www.kcl.ac.uk/sspp/departments/education/research/aspires/ASPIRESpublications.aspx   [Accessed 29.05.16].

Caldwell, H., Smith, N., and Grantham, S. (2016 publication pending) Engaging girls in STEM. In: Pope, S. and Allsop, Y. Primary STEM in Action. London: Sage.
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We would therefore suggest that a STEM curriculum with girl appeal builds upon relevant real world contexts and interests, makes the most of opportunities to add in aspects of the arts, and emphasises ways in which technology can support creative making and inventing. (Caldwell 2017, in press)



1. Learning STEM through creative expression

2. The maker movement
ers, sensors,

Pedagogical approaches, challenge or problem based learning,
real world problems

Finding good questions, being inspired by other STEAM projects
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https://www.stem.org.uk/
http://stemecosystems.org/resource/learning-through-tinkering-in-stem-education
https://www.gensler.com/research-insight/research/abcs-of-stem
http://www.independent.co.uk/student/student-life/Studies/stem-vs-steam-how-the-sciences-and-arts-are-coming-together-to-drive-innovation-a7047936.html
http://www.independent.co.uk/student/student-life/Studies/stem-vs-steam-how-the-sciences-and-arts-are-coming-together-to-drive-innovation-a7047936.html
https://prezi.com/jnd6nez1oz11/kiks-kids-inspiring-kids-in-steam-uk/?webgl=0
https://iamsciart.com/
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