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Structure of EF 
 EF is commonly characterized as comprising multiple 

components, such as inhibition, working memory, and task-

switching [Miyake et al., 2000] 

 However, the relationship and interactions among these 

components have not been clearly specified. 

 In the current project, we administered a battery of EF 

tasks to explore interactions of EF components as a first 

step in a larger computational modeling and fMRI study. 
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Stimuli and Tasks 
 We used stimuli containing shape and color dimensions.  

 The colors were sampled from CIE Lab color space 

 The shapes were constructed by summing Fourier 

components [Drucker & Aguirre, 2009; Zhang & Luck, 

2008]  

 

 

 

 

Tasks 
Inhibition 

 Go/No-Go: Participants were instructed to make a button-

press response to half of the stimuli, but to make no response for 

the other half. 

 Manipulation of inhibitory demands: 25% go / 75% go 

 Manipulation of WM demands: 2, 4, or 6 stimuli 

 Simon: Participants were instructed to make a left or right 

index finger button press to stimuli that appeared laterally on the 

screen; thus, the location of the stimulus was either compatible or 

incompatible with the spatial location of the button-press response. 

 Manipulation of inhibitory demands: 25% compatible /          

75% compatible 

 Manipulation of WM demands: 2, 4, or 6 stimuli. 

Working Memory 

 Change-Detection: An array of 1-6 items was displayed for 

500 ms, followed by a 1200 ms delay and then the presentation of 

a whole-item test array. Participants responded to indicate whether 

a new feature had been presented or if the two arrays matched. 

 Color (SS 1-6), Shape (SS 1-6), Mixed Color or Shape 

changes (SS 2, 4, 6), Cued Switch Task (SS 4) 

Switching 

 Dimensional Change Card Sort (DCCS): Two target 

images were displayed on each trial. A centrally presented test 

image was presented, to which participants responded by 

indicating the location of the test object which matched by shape or 

color. Discussion 
 

 We observed a robust relationship between RT’s in Simon and 

Go/No-Go suggesting a general speed of processing relationship 

 Relationship between Simon and DCCS points to a possible shared 

process of handling conflict 

 Equally interesting are the points where no correlations were 

observed, such as between CD and Go/No-Go, or between switching 

in CD and switching in the DCCS; this suggests our battery of tasks 

tapped into both distinct and overlapping components  

Data: Individual Tasks 

* 

Simon: Significant decrease in Simon effect between Load 2 and Load 4; no difference 

in the Simon effect between load 4 and load 6; significantly larger Simon effect with 

frequent congruent trials 

* 

* 

* 
* * 

* 

Go/No-Go 

Simon 

3. Dimension Switching effect 

positively correlated with Simon 

RT’s  both tasks create conflict 

in ‘what’ goes ‘where’  

Change Detection 

DCCS 

1. RT’s on GNG at load 2 correlated 

with RT’s in Simon task  speed of 

processing was common across tasks 

  

Between-Task Interactions 
  

2. Shape-K negatively 

correlated with RT’s in Simon 

and GNG  fast processors 

have a higher capacity 

* 
* 

  2x2 design: 

dimension switching 

(dimensional switch 

or spatial swap of 

response mapping) 

X feature change 

(same features or 

new features) 

DCCS: Significantly slower on switch trials compared to repeat trials. Significant 

interaction of Dimension-Switching and Feature Change factors: significantly faster 

when features changed and the dimension did not switch; no relationship between 

DimensionSwitch and SpaceSwap performance 

CD: Significantly higher capacity for color than shape; no significant mixing costs; 

significant decrease in capacity on switch trials compared to repeat trials when color is 

relevant. 

Go/No-Go: Significant increase in RT as the load increased; significant increase in 

RT associated with infrequent Go trials. 

Simon & Go/No-Go 

Simon & Change Detection 
Go/No-Go & Change Detection 

DCCS & Change Detection DCCS & Go/No-Go DCCS & Simon 

1 

2 

3 
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4. Space Swap with new 

features correlated with GNG  

new SR mappings are like 

adding 2 new ‘go’ stimuli 
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