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1. INTRODUCTION 
One of the hallmarks of human progress and ingenuity has been people’s ability to 
connect with others and collectively achieve. These feats require intimate 
interpersonal skills and a shared sense of group identity and purpose. Indeed, the 
human brain is “truly social,” which is to say specialized for group living (Caporael, 
1997; Dunbar, 1998). However, despite this fundamentally collective aspect of our 
everyday life, most previous work studying the neuroscience of human psychology 
has focused on individuals in isolation. For instance, the human brain is almost 
always studied in isolation, where participants sit in a shielded 
electroencephalogram (EEG) chamber or lie alone on their back inside a magnetic 
resonance imaging (MRI) scanner (Harmon-Jones & Beer, 2009). As such, scientists 
still know very little about how the brain supports dynamic group interactions, 
despite evidence suggesting that social psychology is fundamentally different when 
we are in interaction with multiple others. The study of real-world social exchanges 
has thus been dubbed the “dark matter of social neuroscience” (Schilbach et al., 
2013) and deemed “hot topics for future study” (Stanley & Adolphs, 2013).  
 
Recent research has found that people’s brain activity often synchronizes with others 
during face-to-face interactions when there is joint action (Dumas et al., 2010) or 
shared attention and a common goal (Szymanski et al., 2017, Dikker et al., 2017). 
These findings suggest that brain synchrony between people (interbrain synchrony) 
might reflect the sharing of psychological states or coordinated joint actions, which in 
turn could facilitate collective performance. Despite decades of research on what 
makes a team successful (e.g., a group’s shared identity), questions remain as to the 
role interbrain synchrony plays in facilitating collective performance. We sought to 
address this gap by studying cooperative and competitive groups and simultaneously 
recording EEG from all participants as they completed a series of problem-solving 
tasks. 

1.1 METHOD 
We recruited groups of 4 people to come to the lab (N = 174) and randomly assigned 
each group to either the “Team” or “Individual” condition. All participants were fitted 
with mobile EEG headsets to record their brainwaves throughout. We enhanced 
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group cohesion in the Team condition by having participants collectively come up 
with a team name, announcing that they would be competing against other teams on 
a series of problem-solving tasks, and noting that rewards would be contingent on 
overall group performance. Teams also performed a synchronized hand-tapping 
exercise while facing each other, previously shown to increase feelings of similarity 
and rapport (Macrae et al., 2008; Valdesolo et al., 2011). In contrast, we fractured 
group cohesion in the Individual condition by having participants come up with their 
own personal code name, announcing that they would be competing against one 
another, and noting that rewards would be based on individual performance. 
Individuals also performed the same hand-tapping exercise as Teams, but they did so 
while facing away from their competitors and focusing on their own hand-tapping. 
 
After this manipulation, groups completed a series 
of problem-solving tasks previously used to 
calculate a measure of collective intelligence 
(Woolley et al., 2010). These tasks range across the 
McGrath Task Circumplex in terms of skills 
required to complete them (i.e., Generating, 
Choosing, Negotiation, Executing), and include 
answering questions about a photograph from 
memory, re-typing a passage of text, brainstorming 
creative uses of an object, unscrambling words, a 
sudoku puzzle, and rank-ordering items needed for 
survival in a wintery plane crash scenario. After 
completing these problem-solving tasks either as a 
team or independently, all participants then 
completed several post-task measures: cooperation 
(one-shot Public Goods Game), group identification 
and disposition toward groups in general, emotion 
perception (Reading the Mind in the Eyes Test), 
and demographics. For a visual of the study design, 
see adjacent Figure. 
 

1.2 RESULTS & DISCUSSION 
As expected, teams were more highly identified, more cooperative, and outperformed 
individuals on tasks that avoided process loss (e.g., groups were worse at re-typing a 
passage of text because coordinating with a group to do so is clunky relative to doing 
it on your own). Critically, interbrain synchrony – measured as group-level neural 
coherence (Dikker et al., 2017) – predicted group performance among teams (but not 
individuals), whereas self-reported group identification did not. We speculate that 
interbrain synchrony may track a hive mind working in concert, akin to the type of 
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emergent collective intelligence seen among large groups. More broadly, these 
preliminary results suggest that interbrain synchrony may predict successful teams 
and collective performance where self-report measures may fail to capture behavior.  
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