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So much for abstract thought – even high-concept 
thinking may be rooted in our physical selves

Let your body  
do the thinking

Anil Ananthaswamy

“We map our moods onto  
a vertical, spatial schema, 
with the good end ‘up’ and 
the bad end ‘down’ ”
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In this section  
 Why hot water freezes before cold, page 10
Slow thinking may nurture creativity, page 12
Bee brains get Machiavellian, page 14

“They would talk positively 
when moving marbles 
upwards, but negatively 
when moving them down”

If our ability for abstract thought is 
closely tied to our physical selves 
(see main story), will intelligent 
machines also need bodies?

It is a question that is being 
investigated. Roboticist Josh Bongard 
at the University of Vermont in 
Burlington says that the physical 
bodies of robots and the way that 
they interact with the environment 
might be key to creating the 
capability for intelligent, abstract 
thought. For a start, Cynthia Breazeal 
at the Massachusetts Institute of 
Technology and her team has already 
created anthropomorphic robots that 
use knowledge of their own bodies to 
infer the mental states of humans. 

The development of such robots 
can also further the study of 
embodied cognition – the idea  

that even abstract thoughts are 
rooted in the physical world, says 
Bongard. “Robots provide a unique 
perspective on embodied cognition 
because we can perturb any part of  
a robot – its body or its brain – and 
observe the impact on behaviour. 
This is something that is usually not 
possible with animals or people.”

But Kevin Gold of Wellesley 
College in Massachusetts is more 
circumspect about whether 
machines that think will need bodies. 
He argues that machines endowed 
with mathematical models of 
reasoning and abstract thinking –  
but not bodies – might still be highly 
intelligent. “It’s still an open question 
whether we need to cleave closely  
to human cognition to make human- 
level intelligence,” he says.

WILL THINKING MACHINES NEED BODIES?


