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today’s agenda

• some universals

• wisdom of crowds

• collective intelligence



culture & olfaction

• wide differences in how 

many smells we can 

recognize and label

• why?

• ecology

• culture

• genes

paper

https://doi.org/10.1016/j.tics.2020.11.005
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culture & olfaction

• English and Jahai (nomadic hunter-
gatherers in the Malaysian & Thai 
peninsula) people

• English speakers show poor 
codability (an index of expressibility) 
for odors in comparison to color

• Jahai speakers show equal 
codability for odors and colors, 
using abstract terms for both

paper

https://doi.org/10.1016/j.cognition.2013.11.004


some universals

• pleasantness of odors

• groupings of stars in constellations

• language networks



culture & olfaction

• despite differences in naming and 

identification of odors, whether or 

not an odor is pleasant is a 

universal experience

paper

https://doi.org/10.1016/j.tics.2020.11.005


constellations and culture

• groupings of stars from 27 cultures

• perceptual properties such as 
brightness and proximity account 
for many of the groupings

• while constellations have different 
names and stories across cultures, 
basic perceptual processes seem 
to guide what is defined as a 
constellation

paper

https://doi.org/10.1177/09567976211044157


culture & language networks

• topography of the language 

network in speakers of 45 

languages is similar, and the 

variability observed is 

similar to the variability that 

has been reported for the 

speakers of the same 

language

paper

https://www.nature.com/articles/s41593-022-01114-5


wisdom of crowds

• “group decisions based on aggregated information 

can be more accurate than solo decisions made by 

the best individuals” 

• why?



wisdom of crowds: examples

• Galton’s ox competition

• Who wants to be a millionaire

• phone a friend

• ask the audience

• Wikipedia / Reddit





wisdom of crowds: conditions

• why are these conditions 

important?

• what are the consequences of 

violating these conditions?

diversity of 
opinion

independence

decentralization aggregation



wisdom of crowds: conditions



collective intelligence: a human hallmark?

• cumulative cultural evolution (CCE)

• “the accumulation of increasingly effective modifications without reverting back to 
prior, less effective states” (Mesoudi & Thornton, 2018)

• “culturally transmitted behaviors that no single human individual could invent on their 
own” (Boyd & Richardson, 1996, p.80)

• ratchet effect: some individual or group of individuals first invented a 
primitive version of [an] artifact or practice, and then some later user or 
users made a modification, an ‘improvement,’ that others then adopted 
perhaps without change for many generations, at which point some other 
individual or group of individuals made another modification, which was 
then learned and used by others, and so on over historical time in what has 
sometimes been dubbed ‘the ratchet effect’ (Tomasello, 1999, p. 5).



CCE: core criteria (Mesoudi & Thornton, 2018)

innovation

• a change in 
behavior 

social learning

• the transfer 
of modified 
behavior via 
social 
learning

improvement

• the learned 
behavior 
causes an 
improvement 
in 
performance

repeated 
improvement

• sequential 
improvement 
over time

paper

https://doi.org/10.1098/rspb.2018.0712


CCE human evidence: planes & towers

• Caldwell & Millen, 2008

• participants completed simple 
tasks in “microsocieties” (a 
paper plane and spaghetti 
tower) 

• staggered procedure with 
observation and building

• feedback from each “chain” 
was provided to the next chain

paper

https://doi.org/10.1016/j.evolhumbehav.2007.12.001
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CCE human evidence: language game

• Fay et al. 2018

• language game: communicate map route to 
the next participant

•  8-person (or generation) transmission 
chains

• two conditions
• social coordination: Instruction-Follower could 

directly interact with the Instruction-Giver

• observation: instruction-Followers could 
observe the route descriptions from the 
Instruction-Giver, but they could not respond to 
or question the Instruction-Giver

paper

https://doi.org/10.1016/j.evolhumbehav.2018.02.002


CCE human evidence: language game

paper

https://doi.org/10.1016/j.evolhumbehav.2018.02.002


CCE human evidence: language game

• routes were reproduced with 
higher accuracy across the 
experimental generations in 
both conditions

• route reproduction accuracy 
was higher in the Social 
Coordination condition 
compared to the 
Observation condition

paper

https://doi.org/10.1016/j.evolhumbehav.2018.02.002


CCE human evidence: language game

• measured whether the terms 
used were positively 
associated with task 
performance 

• higher density of positively-
biased terms in the Social 
Coordination condition and a 
lower density of negatively-
biased terms

paper

https://doi.org/10.1016/j.evolhumbehav.2018.02.002


CCE in non-human animals: chimps

• Dean et al. (2012) tested 

children, chimpanzees, and 

capuchins on a three-stage 

puzzle box with increasingly 

higher rewards

paper

https://doi.org/10.1126/science.1213969


CCE in non-human animals: chimps

• “After 30 hours of presentation of the 
task to each of four chimpanzee 
groups, only 1 of 33 individuals 
reached stage 3, with a further 4 
having reached stage 2, and with each 
group having witnessed multiple 
solvers at stage 1” 

• “The success of the children, but not 
of the chimpanzees or capuchins, in 
reaching higher-level solutions was 
strongly associated with a package of 
sociocognitive processes—including 
teaching through verbal instruction, 
imitation, and prosociality” (Dean et 
al., 2012)

paper

https://doi.org/10.1126/science.1213969


CCE in non-human animals: baboons

• Claidiere et al. (2014) tested 

baboons on a pattern 

reproduction task where 

they had to mimic a previous 

baboon’s patterns of clicking 

red squares

paper

https://doi.org/10.1098/rspb.2014.1541
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• Sasaki & Biro (2017) investigated 
collective navigation by homing 
pigeons

• “generational succession was 
simulated through the sequential 
replacement of experienced birds 
with naive birds within 10 
independent chains as they were 
repeatedly required to solve the 
same (navigational) task”

• experimental vs. control group

CCE in non-human animals: pigeons

paper

https://www.nature.com/articles/ncomms15049.pdf


• pairs improved in performance 

over generations

CCE in non-human animals: pigeons

paper

https://www.nature.com/articles/ncomms15049.pdf


evaluating CCE

study innovation or 
change

social 
learning

improvement repeated 
improvement

Caldwell & Millen, 2008 
(planes & towers)

Fay et al. 2018 (language 
game for routes)

Dean et al. 2012 (puzzle 
box)

Claidiere et al. (2014): 
baboons

Sasaki & Biro (2017): 
homing pigeon flights

paper

https://dx.doi.org/10.6084/m9.figshare.c.4116527




cognitive foundations of CCE

capacities

• cognitive flexibility

• norm psychology

• prosociality

• theory of mind

processes

• imitation

• teaching

• exploration

• observation

• participation

• asocial learning

paper

https://doi.org/10.1146/annurev-devpsych-121318-084848


additional evidence



CCE human evidence: images and knots

• Muthukrishna et al. (2014)

• participants in a one parent vs. 

five parent condition

• experiment 1: recreate image in 

a complex software, write 2 

pages for next person 

paper

https://doi.org/10.1098/rspb.2013.2511


CCE human evidence: images and knots

participants also showed a success bias*
sampled most from best performer but also from 
all except worst performer

paper

https://doi.org/10.1098/rspb.2013.2511


next week

• intelligence
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