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Snr lecturer in BE, academic advisor, part-time PhD
Interest began as teacher maths and dance. Typically mx ps students on left 




Circles

345Kai

https://christchurchartgallery.org.nz/e
xhibitions/max-gimblett

How do we know what a circle is?
Is it in our minds? Or in our bodies and 
movements? 
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Sit on your hands and explain what a circle is. Now stand and explain again. 
What did you notice? Was it easier to explain? Did your ideas of circles change? 
I noticed movements bigger.
Lots of different ways of creating knowing circles mathematical … and artistic. 
How do we know what a circle is? Looking, talking ,moving  in our mind?

https://en.wikipedia.org/wiki/User:345Kai


Mind and Body

Descartes 1596 - 1650
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From western thought (Descartes may be earlier) mind directs the body and body provides sensory input to mind
Research often focuses on actions, artefacts and verbalisations as just “indicators” of knowledge rather than way of knowing
More recent research from neuro-biology, cognitive, psych and education show body and mind enmeshed
We are bodies moving in a 3D environment
Sheets-Johnstone suggest all concepts begin as tactile-kinaesthetic experiences from before birth



My research

Problem solving
strategies

Polya:
 Understand
 Plan
 Carry out 
 Look back

Carlson and 
Bloom (2005)
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Problem solving skill wanted by employers and future jobs (and current lives)
I wanted to see how students used body movements in solving problems (gesture)
Polya “how to Solve it” 1940s suggest heuristics four-phase problem solving model
Many people used this work for research and teaching.
not transferable 
didn’t help general PS 
Often research individuals (not groups) and experienced problem solvers – asked what they did.



My Research – version 2

How do a group of 
students solve a 

mathematical problem?

Problematising - continuous posing and solving 
smaller problems (Proulx and Maheux, 2017) 

Enactivist – actions are thinking
Ingold’s (2009) making new things
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enactivist perspective. knowing is not interpreted though actions in an environment; actions are rather seen as thinking,
Ingold
Micro-analysis using Ingold (2009) framework
Following forward as making 
pathways intertwine to form knots and meshwork



Emerging pathways and enmeshed knots

Discrete pointing 

Continuous 
circle 

Different 
continuous 
gestures for  

different variables
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Problematisations don’t arrive fully formed 
Emerge and change
Often intertwine with other problematisations
Creating pathways



Mathematical 
problematising

 Dynamic
 Emergent
 Wandering pathways
 Knots



Problem solving is a 
wandering journey 

with an ever changing 
horizon

Learning & Teaching?

Dynamic, uncertain, 
emerging, changing, 
intertwined

 Know in mind and body

 Ask smaller questions
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What does this mean for learning and teaching
Think back to explaining a circle. Movement is knowing
Problems solving - Dynamic, changing, uncertain
Keep posing and solving small questions
Creates uncertainty for students which insisting on a strategy may worsen? Not certain and not easy
Worth while developing  new things emerge
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