
Neural correlates of (un-)creativity 
Time-related neural responses during the Alternate Uses Task

BACKGROUND QUESTIONRESEARCH GAP

Prior studies (e.g. Schwab et al., 2014) 
explored only small time windows of 
idea generation phase. But creative 
thinking in real life often takes much 
longer and is not interrupted after a 
short time. Additionally, creative 
thinking requires time to evaluate 
multiple ideas.

Alpha power increase during generation 
of creative ideas is a consistent finding 
in neuroscientific creativity research.
A prior study of Schwab et al. (2014) 
showed a characteristic pattern of task-
related power (TRP) in the upper alpha 
band (10-12 Hz) during 10 s of idea 
generation phase.

Can we replicate the findings of 
Schwab et al. (2014) for idea 
generation phases of 10 s?
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19 subjects (10 males, 9 females), mean age: 22.25 (SD = 1.94) performed Alternate Uses Task (AUT) while EEG was recorded (10-20 system)

For each trial, the EEG signal was segmented into three intervals of 2666 ms each during first 10 seconds of idea generation phase and three 
intervals of 2666 ms each during the full 90 seconds of idea generation phase

TRPs were calculated by contrasting all intervals of 2666 ms to a reference interval of 600 ms (presentation of a fixation cross) by using the formula: TRP(logPowi) = log[Powi 
activation] - log[Powi reference] (Schwab et al., 2014). Repeated measurement ANOVA was calculated to analyze the TRPs for 12 positions in the left and the right 
hemisphere and for the different time-intervals 

10 seconds idea generation phase

90 seconds idea generation phase

Main effect for HEMISPHERE F(1,18) = 10.755, p < .004, ηp² = .37. Alpha desynchronization was significantly stronger in the left hemisphere than in the right hemisphere in all
3 intervals. 

Main effect for POSITION F(5,90) = 6.372, p < .001, ηp² = .26 (Greenhouse-Geisser corrected). Alpha was more desynchronized in prefrontal (Pos. 1) areas and frontal areas 
(Pos. 2&3) in comparison to the centro-parietal area (Pos. 5). 

Interaction for HEMISPHERE x TIME F(2,36) = 10.645, p = .001, ηp² = .37. The left hemisphere is overall more desynchronized than the right hemisphere while both 
hemispheres linearly become less desynchronized over time, but only interval 1 and internal 3 revealed a significant result with F(1,18) = 10.049, p < .005, ηp² = .35.

Main effect for POSITION F(5,90) = 6.054, p < .001, ηp² = .25 (Greenhouse-Geisser corrected). Alpha desynchronization was more prominent in frontal areas (Pos. 2&3) in 
comparison to the parietal area (Pos. 6).

According to prior research, the generation of creative responses is accompanied by alpha synchronization in frontal and parietal areas. We were able to observe an increase 
of TRP in the upper alpha band during idea generation phase of 90 s, but not within the first 10 seconds of idea generation. Furthermore, our participants showed strong 
desynchronization in the beginning of the task but over the time of 90 s we observed an increase in alpha power. We conclude that our task triggered creative thinking 
processes and that our subjects thought about more uncommon responses over time because they first need to overcome the strong and usual associations that they are 
preoccupied with during the first 10 seconds of the trial in order to find more creative responses. 

10 seconds: 90 seconds:

TRPs were calculated for 12 electrode positions. Comparisons were made for the following 6 electrode pairs: Position 1 (FP1, FP2), Position 2 (F3, F4), Position 3 (F7, F8), 
Position 4 (C3, C4), Position 5 (P3, P4) and Position 6 (P7, P8). Each interval has a length of 2666 ms.
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Does the TRP pattern differ if 
the idea generation phase is 
increased to 90 s? 

Main effect for POSITIONMain effect for HEMISPHERE

Interaction for HEMISPHERE x TIME Main effect for POSITION

1000 - 3666 ms 3666 - 6332 ms 6332 - 8998 ms

43666 - 46333 ms 86333 - 89000 ms1000 - 3666 ms


