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Diversity & Synergy
How we got there and what we do with it …



Numbers

… are everywhere in our modern world



Symbolic systems for quantities
as cognitive tools ("numbers")

Numbers

… are everywhere in our modern world
… need to be invented



50 = cinquante [5 ∙ 10]
60 = soixante [6 ∙ 10] = [60]
70 = soixante-dix [60 + 10]
80 = quatre-vingt [4 ∙ 20]
90 = quatre-vingt-dix [4 ∙ 20 + 10]

halvtreds
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halvfjerds
firs

halvfems

½ 3rd (20)
3

½ 4th (20)

4

½ 5th (20)

https://monochrome-watches.com/why-do-clocks-and-watches-use-roman-numeral-iiii-instead-of-iv/

Numbers

… are everywhere in our modern world
… need to be invented
… occur in striking diversity
… are essential for numerical cognition

1
2
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7
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…

50
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70
…

100
500
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I
II
III
IV
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VII
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X
XI
XII
…
L
LX
LXX
…
C
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base 10 base 10 &
subbase 5

sec
min
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days
days
days
months
…

= 1 min
= 1 hour
= 1 day
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= 1 year

…
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Numbers known ("n-knowers")

Age (in months)

50

45

40

35

none or
"one" "two" "three" "four"

cardinal
principle

Sarnecka, B. W., & Carey, S. (2008). How counting represents number:
What children must learn and when they learn it. Cognition, 108, 662-674.

Verbal numeral list
embedded in a count routine

“one, two, three, four, five,
six, seven, eight …”

=one

=two

=three
=four

+1
cardinal principle



Spaepen, E., Coppola, M., Spelke, E. S., Carey, S. E., & Goldin-Meadow, S.
(2011). Number without a language model. Proceedings of the National
Academy of Sciences, 108, 3163-3168.

"even when integrated
into a numerate society,

individuals who lack input
from a conventional language
do not spontaneously develop

representations of
large exact numerosities"

Teaching is essential
for understanding
number concepts.

https://newsletter.blogs.wesleyan.edu/2008/09/04/nicuragua/



When,
why,
and how
did humans 
invent
these tools?

And why do they
differ so massively

across cultures?The paradox



Number representations
 crucial as cognitive tools

 encoded in language

 culturally mediated 
and transmitted

 represented (& preserved) 
in artifacts

Multiple dimensions

http://thetrunksjunk.blogspot.com/2010_08_01_archive.html

en, to tre, …



Psychology

Linguistics

Archaeology

Anthropology

Cognitive 
Science

Cultural
Evolution











WP I.1aWP I.1a

WP I.1bWP I.1
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methods
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& morpho-

metric 
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Representational analyses 
& synthesis 

(WPs I.2c, I.3a/b, II.1c
and III.1/2)

Modelling (WP III.2c)



set up “for scientists, by scientists”

high-risk & high-gain

curiosity-driven research

Why apply for an ERC grant?



Our timeline

2017 first ideas, meetings, 
& plans for proposal

2018 on hold
2019 resuming work on proposal 

Nov 5: submission
2020 Mar 2: step 1 passed

Jun 25: step 2 passed 
Sep 9: interview
Oct 21: "ranked" (granted)

2021 July 27: ethics clearance
& contract signed

Sep 1: official start



Our timeline & some obstacles

2017 first ideas, meetings, 
& plans for proposal

2018 on hold
2019 resuming work on proposal 

Nov 5: submission
2020 Mar 2: step 1 passed

Jun 25: step 2 passed 
Sep 9: interview
Oct 21: "ranked" (granted)

2021 July 27: ethics clearance
& contract signed

Sep 1: official start

… life as such
… coordination issues

… covid travel restrictions
… via zoom (but no ppt)

… bureaucracy & US/EU

… still travel restrictions



Good luck 


