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1. INTRODUCTION 

Organizations increasingly turn to teams to address their most difficult problems, but they often 

underperform expectations (Argote, 2012). Some research has examined process interventions to boost 

performance of the average group (e.g., Korde & Paulus, 2017). But are these interventions useful for 

all groups? Here we examine the conditions under which groups benefit from common structural 

interventions. 

In particular, we focus on groups undertaking creative tasks. While brainstorming groups may 

not have the freedom to choose their members, they likely have the ability to structure their 

brainstorming session. If groups differ in the type of structure and process that enables them to perform 

best, this decision is an important one. This is especially the case since group creativity research has 

identified that, despite having the capability to recombine member knowledge into synergistic output, 

many groups are ineffective at generating creative ideas, often performing even worse than the sums of 

their parts (e.g., Diehl & Stroebe, 1991). By comparing how groups perform in two different 

brainstorming task structures – hybrid (part individual work, part group work) and collective (all group 

work) – we look to develop an understanding of which types of groups benefit from which task structures 

and why they do to help maximize group and organizational creativity. 

To examine this group type-task structure fit, we apply the concept of group collective 

intelligence. Evidence has been found for a collective intelligence (CI) factor as a measure of how well a 

group works together across a wide range of tasks (Woolley et al., 2010). Drawing on Steiner’s (1972) 

group processes equation (Thompson, 2008) and on recent work which conceptualized CI as an ability 

to gain returns on resources (Mayo & Woolley, 2017), we propose that group members’ individual 

creative abilities will influence group creative performance and that an increase in individual creative 

ability will be more beneficial for high CI groups than for low CI groups. 

H1. Group member brainstorming ability predicts group brainstorming quantity/quality. 

H2. Group CI amplifies the effect of group member brainstorming ability on group brainstorming 

quantity/quality. 

As high CI groups tend to communicate and coordinate more effectively (Woolley et al., 2010), 

we propose that such groups will be able to reduce negative effects of production blocking (process loss) 

and enhance positive effects of knowledge recombination (process gain). Since both of these effects 

influence category variety in group brainstorming, and since category variety is a more proximal 

brainstorming outcome than quantity or quality (Nijstad et al., 2003), we propose that CI will affect 

group brainstorming performance through category variety. 

H3a. Group CI predicts group brainstorming quantity/quality. 

H3b. Category variety mediates the relationship between group CI and group brainstorming 

quantity/quality. 

If high CI groups are able to reduce process loss and enhance process gain, we propose that they 

should perform best when their time spent working together is maximized, while low CI groups will 

perform better in a hybrid structure that minimizes direct interaction. 

H4. High CI groups perform better in a collective brainstorming task structure while low CI 

groups perform better in a hybrid brainstorming task structure. 
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2. METHOD 

2.1 Participants and Procedure 

We recruited 297 individuals making up 99 three-person groups to participate in a laboratory 

experiment. First, divided by partitions, participants completed a battery of individual tasks, including 

a 90-second individual brainstorming task to collect a measure of individual creative ability. 

Participants then convened as a three-person group to complete the Test of Collective Intelligence (TCI), 

consisting of four group tasks. The TCI was administered via the Platform for Online Group Studies, a 

browser-based platform for running group studies that allows all members to see and contribute to 

group tasks in real time on separate computers, similar to a Google Doc (Engel et al., 2014). 

Following the TCI, groups completed a group brainstorming task using individual computers. 

For this task, groups were randomly assigned to one of the two conditions: hybrid (n=49) or collective 

(n=50) brainstorming structure. In the hybrid condition, group members first worked on the task 

separately on individual, un-shared computer screens (similar to a Word Doc) for 90 seconds before 

reconvening and working as a collective unit on a shared screen (similar to a Google Doc) for 120 

seconds. In the collective condition, groups worked as collective units on a shared screen for the full 210 

seconds. Participants then completed a survey regarding demographics and member familiarity. 

2.2 Measures 

Average individual brainstorming ability. Individual ability was measured as a member’s 

performance on the individual brainstorming task. For total ideas, the unique ideas produced by each 

individual were totaled. For category variety, each of an individual’s ideas was coded into one of 12 

categories. The unique idea categories utilized by each individual were totaled. Two independent raters 

rated the overall creativity of each individual’s performance (Korde & Paulus, 2017; Amabile, 1982). 

Judges’ ratings were averaged. For all three measures, individual ability was aggregated to the group 

level by taking the average of the three group members’ performances. 

Collective intelligence. Group collective intelligence was measured from group performance 

on the TCI, which consisted of a battery of tasks including typing, Sudoku, matrix solving, and word 

unscramble tasks. While in previous studies measuring CI, a brainstorming task has been included, we 

did not include a brainstorming task in the calculation of CI to ensure our independent and dependent 

variables were acceptably discriminated. CI scores were calculated as the average of the standardized 

performances on each of the group tasks using means and standard deviations from a recent meta-

analysis of CI research (Woolley et al., 2017). 

Group total ideas, category variety, and overall creativity. Three creativity measures 

were obtained from the group brainstorming task, measuring performance quantity and quality. For 

total ideas, the unique ideas generated by each group was totaled.  For category variety, each idea was 

coded into one of seven categories. The unique idea categories utilized by each group were totaled. Two 

independent judges rated the overall creativity of each group (Korde & Paulus, 2017; Amabile, 1982). 

Ratings were averaged. 

  Communication amount. Group audio was analyzed using individual audio recordings from 

each group member during only the group brainstorming task (Woolley et al., working paper). These 

recordings were used to identify total group speaking amount, amount of speaking by each group 

member, and group standard deviation of speaking amount. 

3. RESULTS 

We report results on our three measures of creativity: group total ideas, category variety, and judged 

overall creativity. In hypothesis 1, we proposed that individual member creative ability would predict 

group brainstorming performance. Of the three outcome measures, the effect of individual ability was 

positive and significant on total ideas and category variety, but not significant on overall creativity. 

In hypothesis 2, we predicted that average individual member brainstorming ability and group CI 

would interact to affect group brainstorming performance. When considering category variety, this 
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interaction trended toward significance. We probed the interaction to examine the simple slopes, and 

found that, as predicted, an increase in individual brainstorming ability was most beneficial for high CI 

groups and least beneficial for low CI groups. When CI was low, an increase in average member ability 

did not benefit group brainstorming performance. This interaction was not significant when considering 

total ideas or overall creativity. 

In hypothesis 3a, we proposed that CI would predict group brainstorming performance. Holding 

individual ability constant, the effect of CI was significant for category variety, and approached 

significance for total ideas and overall creativity. 

In hypothesis 3b, we predicted that, since category variety is a more proximal outcome than total 

ideas or judged quality, it would mediate the effect of CI on the more distal outcome measures. We used 

a bootstrapping analysis to test for mediation by computing a confidence interval around the indirect 

effect (Preacher & Hayes, 2004), and found a significant indirect effect of CI through category variety 

on total ideas and on overall creativity. 

In hypothesis 4, we predicted that group CI and task structure would interact to affect group 

brainstorming performance. When group performance was operationalized as total ideas, the 

interaction term was significant. We probed the interaction to examine simple slopes and found that, 

as predicted, high CI groups performed better in the collective task structure, while low CI groups 

performed better in the hybrid task structure. The interaction term approached significance when group 

performance was operationalized as judged overall creativity, and results displayed the same pattern. 

In a supplemental analysis, we examined the three-way interaction of task structure, CI, and 

average member brainstorming ability. While interactions did not reach significance, when groups had 

low (-1 SD) average individual ability and were in the collective task structure, CI had a significant 

positive effect on total group ideas. This suggests that, when given time to work together, high CI groups 

were able to achieve high performance even if their members were not highly creative, further 

displaying process gain and group synergy. 

We also examined group communication patterns. We examined the potential moderation effect of 

CI on the relationship between group communication and brainstorming performance. While 

interactions did not reach significance, examination of the simple slopes found that high CI groups in 

both task structures generated more ideas the more they spoke, while low CI groups in both structures 

generated fewer ideas and fewer idea categories the more they spoke. This suggests that the effect of 

group communication on group brainstorming performance may be contingent on the group’s CI.  

4. CONCLUSION 

We conducted a laboratory experiment to investigate the effects of CI, individual brainstorming ability, 

and task structure on group brainstorming performance. While theory on group creativity holds that 

groups can be synergistically creative in idea generation, existing research has generally found them to 

be ineffective brainstormers, often performing even worse than the sums of their parts. We hope to 

contribute to both brainstorming and CI literature by highlighting the conditions under which 

brainstorming groups can capture creative synergy, proposing that CI amplifies individual ability and 

allows groups to reduce production blocking and enhance knowledge recombination, and suggesting 

that group brainstorming performance can be maximized by matching a group type with a task 

structure. 
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