
Research Question
Can technology-supported processes designed to facilitate group coordination (a) strengthen the impact of group member intelligence 

on group performance, and (b) lead to the emergence of a collective intelligence factor?
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Conclusions
• When work is structured with technology-supported  

processes such as Group Coordination Structuring:

• IQ has a greater effect on group performance.

• Performance is more consistent (i.e., CI emerges in structured 
online work, but not in unstructured online work). This could 
explain why previously studies of CI using structured envi-
ronments found a CI factor[3] and studies of CI in less struc-
tured environments did not.[4]

• Individual IQ is significantly related to collective intelli-
gence. This is in contrast to previous research on CI in face-
to-face groups. Individual IQ was never previously reported 

in online CI studies.

Background and Theory
• Individual intelligence (IQ) is predictive of group performance 

only for tasks where coordination is not complex.[1]

• “Collective intelligence” (CI) is a group’s ability to perform 
consistently well across a range of tasks.[2,3]

• CI emerges in some online contexts,[3] but not others.[4]

• Original CI work in face-to-face groups found small correlation  
between IQ and CI in only one of two studies.[2]

• Group work is made up of production (individual work) 
and coordination (conveyance and convergence). IQ should  
facilitate production, but online groups face coordination  
issues (see table below).

• We propose a technology-based process (GCS) that facilitates  
coordination, allowing groups to focus on production.

Steps in Group Coordination Structuring
1. Consider coordination required for the task.
2. Based on coordination requirements, select technologies 

(see table above) to address potential issues.
3. Create a plan of action encouraging careful use of the  

selected technologies by group members.

Hypotheses
• H1: For high coordination tasks, the relationship between  

individual IQ and group performance will be stronger for 
groups using GCS than for groups not using it.

• H2: A collective intelligence factor will emerge in groups that 
use the GCS technique (but not in control groups).

• H3: For groups using GCS, individual intelligence will be  
positively related to collective intelligence.

Research Design
• Lab experiment with 129 groups of 3-5 students:  

64 groups using GCS; 65 groups in control condition.
• Group members communicated using Google Chat
• All groups used Google Sheets to complete their work. Sheets 

in the GCS treatment were set up with information sharing 
spaces and decision matrices with anonymous voting.

• 1 low-coordination task (brainstorming) and 2 high-coordi-
nation tasks (decision making and joint optimization).

Coordination issues and technologies to address them
Coordination Issue Technology Affordances
Conveyance: Groups fail to share 
or integrate information

Shared space to store and access 
information separate from  
communication tool

Conveyance: Group members try 
to work without info from others

Tools for simultaneous editing or 
facilitating access to others’ work

Convergence: Groups fail to  
resolve different preferences or 
perspectives

Decision-making tools such as  
decision matrices

Convergence: Group members 
concede too easily (groupthink)

Anonymity for certain aspects;  
facilitation of individual criteria  
rating before group decisions

Statistical Analysis
• H1: Hierarchical linear modeling, testing the interaction  

effect between GCS treatment and IQ on group performance 
in high-coordination tasks.

• H2: Factor analysis following the standard procedures in 
collective intelligence research. One dominant factor should 
emerge and the average pairwise correlation of task perfor-
mance scores should be positive. [2,3,4]

• H3: Regression analysis with collective intelligence factor as 
dependent variable.

Hypothesis 1 supported (p=0.001)

Hypothesis 2 supported

Hypothesis 3 supported

Y-axis = performance (z-score averaged across high-coordination tasks)
X-axis = average group member intelligence (Wonderlic IQ test)

Average pairwise correlation of GCS task scores = 0.19.  
Average pairwise correlation in control groups = -0.05.

DV = Collective Int. Estimate p-value
(Constant) -0.505 0.942
Avg IQ* 0.131 0.022
% Native English -0.293 0.629
Avg Age -0.009 0.975
Task Motivation -0.377 0.252
Gender Diversity* -2.349 0.005


