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people use different mental frameworks for SPACE. Part of the answer 
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Space is a core part of our experience, but the way people conceptualize 
space differs in some amazing ways. Many groups think about space 
“egocentrically” - using the sides of their own bodies: i.e. left or right, front 
or back.
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But lots of cultures use the environment instead. So people might say you 
have a bug on your “north” ear or that the cup is “upriver” of the plate. 
Beyond language, this "allocentric" reference frame also shapes spatial 
MEMORY, like when people remember a path through a maze.
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Why do people use these different reference frames? What causes people 
to talk and think about space using the sides of their body vs. the features 
of the environment, even for the very same objects? (See amazing work by 
�DBMHaun )�TylerMarghetis @kensycoop @asifa_majid �MPI_NL
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We suspected it might be about left-right space, the trickiest of bodily 
axes. This distinction is super hard for kids (think: b vs. d) and even for 
some educated adults (No, your OTHER left!). Many cultures don’t make 
this distinction at all, and conflate mirror images/objects.
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In our study, we tested people’s use of spatial reference frames on two 
axes. If left-right spatial discriminability matters, then we figured they 
should prefer body-based space on the front-back axis but avoid it on the 
left-right axis, where body-based discrimination is harder.
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Our participants were indigenous Tsimane’ adults, farmer-foragers who 
live in the Bolivian Amazon. Tsimane’ people have words for left, right, 
front, and back, but spend large amounts of time navigating the jungle and 
its waterways. tinyurl.com/tvbpbwnh�Helen_E_Davis
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In our tests of spatial MEMORY, participants memorized an arrangement of 
objects and then turned around 180° and had to recall or reconstruct it 
from memory. The trick is that you get different answers depending on 
whether they used body-based space or environment-based space.
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In our test of spatial LANGUAGE, one participant described to another 
participant various arrangements of toy animals. We recorded which kind 
of spatial language they used: body-based (eg. the chicken is on the right) 
or environment-based (eg. the chicken is upriver of the pig).
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We found the same pattern in every task: Tsimane’ adults preferred body-
based (egocentric) space when dealing with the front-back axis but they 
largely abandoned it on the left-right axis, where they preferred 
environment-based (allocentric) space instead.
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This challenges the claim that language groups have a "predominant" 
spatial reference frame in memory or in language. Rather, different 
reference frames can predominate on different axes, even in the same 
person, in the same context, using the same stimuli!
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These findings suggest that spatial discrimination abilities may be one of 
the influences on the spatial reference frame people use in a given context: 
where your environment provides clearer distinctions than your body, you 
use the environment!
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And since we know that people’s left-right spatial discrimination abilities 
vary across cultures and over development, this idea can potentially help 
explain why we see differences in spatial reference frames across these 
contexts as well. �AlisonGopnik
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Many thanks to El Gran Consejo Tsimane’, to our Tsimane’ participants, 
and to our amazing translators and field coordinators, who make this type 
of work possible!
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