Monkeys don’t attend geometry class

But they understand shapes in the way humans do. K.R. Callaway on why this matters

ust like people, monkeys seem to grasp

the abstract qualities of geometric

shapes — such as whether they are

symmetrical, have parallel sides or
contain right angles — according to a new
study published last month in Proceedings of
the National Academy of Sciences. This ability
allows monkeys — and us — to understand
when two shapes are the same, even when
they've been rotated or resized.

This finding challenges a long-held
notion that humans’ geometric abilities
are part of what makes our brains one of
a kind. “Our hypothesis was that humans
are not that unique,” in possessing this
mathematical understanding, said Jialin
Li, a cognitive neuroscientist and the lead
author of the study.

In their experiment, Li and her col-
leagues decided to give monkeys (a total of
eight rhesus macaques and olive baboons),
preschoolers and adult humans with dif-
ferent education levels the same geometric
task. That way, if humans had an innate
advantage, it would show up when compar-
ing the young children and the monkeys.
And if the advantage was learned, it might
show up when comparing the humans who
had different levels of schooling.

-It was a challenge to find a task simple
enough that preschool-aged children and
monkeys could reasonably complete it,
but the team eventually decided to have all
the study participants do a matching task.
All were shown a shape with a specific size
and geometric form on a screen. Then they

and a higher-level understanding of shape
identity and structure.

The researchers then analysed the
results alongside those from another lab’s
recent experiment, in which monkeys,
young children and adults had to identify a

geomeh-ically dissimilar shape in a group.
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For correct matches, the monkeys,
preschoolers and adults received positive
feedback: a treat, sticker or affirmation,
respectively. But the mistakes, which were
met with no reward, were just as important
in order to understand what concepts were
easy and difficult for the brain.

Matching tasks rely on both basic visual
cues — like a shape’s edges and contours —

searchers who study animal cognition.

“These are hardly the only animals on
Earth that have to deal with geometry,”
said Ed Wasserman, an experimental psy-
chologist at the University of lowa, US, who
was not involved in the new study.

Many species have been shown to iden-
tify objects or patterns even when they are
rotated or resized. Pigeons, for example,

are even better than humans at some
shape-matching tasks, a skill that might
help them stay oriented as they fly.

“We humans tend to overestimate how

- special we are,” said Earl Miller, a neurosci-

entist at the Massachusetts Institute of Tech-
nology, US, who was not part of the study. “If
every new angle made an object seem com-
pletely different, life would be chaos.”

Still, these insights into the similarities
between monkeys and humans might give
us a better idea of just how far back in
evolutionary history our specific way of
understanding geometry goes.

“This is a timely and informative study
that provides important insights into the
evolutionary origins of geometric intui-
tion,” said Andreas Nieder, animal physiol-
ogist at the University of Tiibingen in Ger-
many who was not involved in the study.

The study authors are already embark-
ing on the next phase of that exploration:
figuring out what shapes are the most
challenging for monkeys and humans to
identify. This understanding could, in turn,
inform teachers’ attempts to teach particu-
larly sticky lessons about geometry.
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