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about the origins of the mental number line and other spatial mappings 
that shape our most basic concepts. Here’s what we found...
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In WEIRD cultures like ours, adults implicitly map numbers, time, and size 
onto space according to cultural practices like reading and counting. For 
example, in the mental number line, Americans associate smaller numbers 
with the left and larger numbers with the right.
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Some people suggest that this left-right directional bias could actually be 
innate, since human newborns, monkeys, and even baby chicks seem to 
show it. @gVallortigara �LuciaRegolin
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We tested these mappings in the Tsimane’, a group of indigenous South 
Americans. As farmer-foragers, many Tsimane’ adults have little 
experience with reading, math, and other directional practices that could 
mask any innate directional bias. @koleenmccrink
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In our task, participants arranged cards along a linear strip of Velcro. They 
spatialized three conceptual domains (size, time, and number) on all three 
spatial axes (lateral, vertical, and sagittal), in whatever way made sense to 
them. Here's a vertical mapping of time:

2 7



Benjamin Pitt ·�BenPitt Aug 13, 2021
Participants arranged stimuli systematically (i.e. in order) but they showed 
no directional preference for any domain on any axis. Magnitude was just 
as likely to increase leftward as rightward, upward as downward, and 
forward as backward: Systematicity w/o bias.
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This pattern is hard to explain on accounts where left-to-right number 
lines are innate.
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We found similar results in US kids, who were as happy to have number 
and size increase to the left as to the right. Only US adults showed a clear 
directional bias: 100% made left-to-right mappings. (Also see cool work in 
the Yupno by , , & Rafael Núñez)�TylerMarghetis @kensycoop
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We also wanted to see how consistent individual participants were in 
mapping direction. Some theories ( ) say people have a 
shared “mental magnitude line,” in which number, size, and time should all 
go in the same direction, at least in the same mind. They did not.

�LourencoLab
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Rather, participants often mapped different domains in opposite 
directions. For example, this Tsimane’ participant maps time perfectly from 
left to right and then, in the very next trial, maps numbers in the opposite 
direction.
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This inconsistency within individual participants is really hard to explain if 
there is a single mental magnitude line that codes all of these domains the 
same way.
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In short, US kids and Tsimane’ adults showed no evidence of a default 
directional bias or a mental magnitude line. Instead, mental mappings may 
begin with spatial structure but no consistent direction, as found in the 
natural world… casasanto.com/papers/Casasan…
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Check out the full (open access) paper here: advances.sciencemag.org
/content/7/33/e…
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