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Why we need to understand group performance
• As work becomes more complex, groups become more crucial:

– Medicine is increasingly team-based
– Over half of the articles produced in the natural and social 
sciences are authored by more than one person
– The average size of teams producing patents and scientific 
articles nearly doubled between 1955 and 2000

• Many groups perform a wide variety of tasks rather than 
repeatedly do one particular thing

• BUT: smart people can choose horrible group processes!
à The intelligence of a group as a whole—the group’s collective 
intelligence—may not be determined just by the intelligence of its 
individual members



“For each individual among 
the many has a share of 
excellence and practical 
wisdom, and when they meet 
together, just as they become 
in a manner one man, who has 
many feet, and hands, and 
senses, so too with regard to 
their character and thought.”

— Aristotle, Politics, c. 350 B.C.E.



The Law of General Intelligence (g)
RAPM WM VF RT MR Coo Cat g

Raven’s Advanced
Progressive Matrices — .50

Working Memory .39 — .46

Verbal Fluency .36 .48 — .42

Response Time .41 .28 .41 — .39

Mental Rotation .41 .29 .15 .21 — .34

Coordinate Spatial Encoding .32 .30 .07 –.02 .04 — .25

Categorical Spatial Encoding .21 .12 –.02 .13 .16 .21 — .20
(N = 111, g = 36%)

Chabris (2007)

Measurements of cognitive ability 
tend to correlate positively across 
individuals (Spearman)



Whole Brain Volume

gray matter 

white matter 

PFC gray matter volume

White matter organization (FA) 

White matter integrity (NAA)

Simple response time

Choice response time

Variability of RT

% Variance Explained by
Measures of g or IQ
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Chabris (2007)



“This GPS eliminates the guesswork.”



General intelligence in mice

BP HW(l) PP HW(e) MWM TM g
Burrowing Puzzle — .66

Hebb-Williams Maze (latency) .21 — .65

Plug Puzzle .52 .30 — .62

Hebb-Williams Maze (errors) .12 .32 .13 — .60

Morris Water Maze .25 .39 .05 .18 — .56

T Maze .32 .22 .06 .17 .14 — .40
(N = 84, g = 35%)

Galsworthy et al. (Behavior Genetics, 2005); Chabris (2007)



Banerjee, Chabris, et al. (PLOS One, 2010)









Discovering the c-factor: Study 1 design
• 40 teams of 3 people each

• 51% of subjects male; average age 32 (range 18–66)

• Each subject completed individual IQ test

• Groups worked together, face-to-face, on 5-task battery:

– Brainstorming

– Group matrix reasoning

– Group moral reasoning

– Plan shopping trip

– Group typing

• Groups completed a more complex task (“video game” = playing 

checkers vs. computer)

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)



Discovering the c-factor: Study 1 results

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)

c-factor = 43%



Replicating the c-factor: Study 2
• 579 subjects @ two sites
• 152 teams of 2–5 people
• Additional individual 

measures (personality 
traits, social intelligence) 
+ different IQ test
(WPT instead of RAPM)

• Individuals rated 
satisfaction, motivation, 
psychological safety, and 
group’s cohesiveness

• Sociometric badges
recorded turn-taking
during discussions

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)

replicated again 
in German, 
Japanese, and 
U.S. online 
samples with 
new task sets



Meta-analysis (17 studies, 985 teams, 3777 individuals)

Woolley et al., Collective Intelligence 2017



Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)

c predicts complex task performance



Kim et al., Proceedings of CSCW 2017



High-c groups earn more in tacit coordination game
• 98 teams did our collective intelligence test and played a 10-round 

“tacit coordination” game for real stakes (up to $10 per person)
• c did not predict earnings in initial round
• c à rate of increase in earnings: r = .33, p < .01
• c à 6% incremental variance after controlling for average IQ

Minimum of Group Member Choices
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Aggarwal et al., Collective Intelligence 2015
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Collective Intelligence (c)
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Recognizing c – Group Moral Reasoning Task



% of women and collective intelligence

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)
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What explains collective intelligence?
• Turn-taking in the group

– measured by MIT Media Lab
sociometric badges
– the more even the distribution
of # of speaking turns among the
members, the smarter the group
(r = .41, p = .01)

• Proportion of women in the group (r = .23, p = .007)

• Average social intelligence of group members (r = .26, p = .002)

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)



Social intelligence explains collective intelligence
• Measured by Reading the Mind in the Eyes (RME) test:

– Example: terrified, upset, arrogant, or annoyed?

– Example: playful, comforting, irritated, or bored?

• How do we know this is social intelligence and not just facial 
expression processing?

Woolley, Chabris, Pentland, Hashmi, & Malone (Science, 2010)





Engel et al. (PLoS One, 2014)

Reading the Mind in the Eyes test predicts c equally 
online or face to face



Who is being rude?
(a) yellow + (b) purple �
(c) red � (d) blue�



Implications of collective intelligence
• Measurability of c provides foundation for a new approach to the 

science of group performance
– an important factor to control for or consider
– a way to link individual and group levels in cognition

• Better understanding of collective intelligence can help to improve 
individual decision-making

• Enhancing collective intelligence could be a strategic aim for 
organizations

• Collective intelligence may be easier to enhance than individual g
– change composition of team
– change interaction processes and support mechanisms
– add computers, AI, machine learning to human teams







Thank you!
www.chabris.com

SUMMING UP


