
Pattern-breaking vs Basic Feature Pop Out 

Singleton Displays 
Basic feature Pop Out 

Emergent Feature Displays 
Pattern-breaking Pop Out 

Letter Displays 
Serial search analogs 

1.  Find the Pattern-breaking target (orange box) 
2.  Find the Basic feature target (blue box) 

Two tasks using 
same displays: 
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Pomlab 

Theory of Basic Gestalts 

The composite 
displays contain 

Emergent Features, 
which facilitate 
performance 
despite extra 

perceptual load.  

Inter-item grouping makes common 
items pop out  (above) and identical 
items look different (right). 

4.7% 1.6% 

25% 68.8% 

Grouping and False Pop Out (FPO) 

False Pop Out (FPO): 
A distractor poses as a 
target by receiving 
more error responses 
than other distractors. 

On Border Inside Border Outside Border 

Subjects reported using an imaginary square to 
help find the target. This strategy resulted in 
high accuracies on Inside and Outside Border 
displays, but significantly worse performance 
for On Border displays. 

A metric for FPO confirmed that low accuracies 
for Border targets was a result of increased FPO. 

Orsten, 12 

three spatial relationships to the “square”: on the border, inside the border, or 

outside the border.  

 

Figure 8. The implied "square" in each display is outlined with the 

dotted line. For all displays, the odd dot was in one of the three 

positions above in relation to the "square". Target dots are circled in 

green in this figure for the sake of clarity – subjects did not see the 

circles or the dashed lines.  

 Results showed good performance (86.3% accuracy) on displays in which 

the target was clearly disrupting the “square” (inside/outside the border). 

Accuracy was significantly worse (51.9% accuracy) for displays in which the 

target fell on the border of the imaginary “square” reported by participants. 

 To determine whether the decrease in accuracy for on-the-border targets 

was accompanied by a rise in FPO, a metric suggested by Pomerantz and 

Portillo (2004) was used to determine the amount of FPO in any given display. In 

this metric, the percentage of responses falling on the distractor that is falsely 

popping out is scaled by the average amount of responses to the other 

distractors:  
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Inside/Outside	  Border	   On	  Border	  

4.7% 1.6% 

25% 68.8% 

38.3% 5% 

53.3% 3.3% 

When the square wasn’t 
clearly disrupted… 

…the rectangle was. 

4.7% 1.6% 

25% 68.8% 

38.3% 5% 

53.3% 3.3% 

On Border displays contained a competing 
imaginary pattern – a rectangle. The FPO 
distractor was always clearly breaking the 
formation of the rectangle. 

The Pattern-breaking target is one of the most common items in 
the display, and the Basic feature target is unique. If Pop Out is 
based only on basic feature differences, none of the common 
items should pop out. 

Pattern-breakers were sometimes as 
easy to find as singleton targets. 

Serial search was required to find 
Basic feature targets. 

Wrap it up 

These data suggest that disruptions of configural 
relationships in displays, and not the unique basic feature 
properties of individual items may be the main cause of 
Pop Out.  

False Pop Out and Pattern-breaking Pop Out are 
converging evidence toward the Theory of Basic Gestalts 
as providing a more comprehensive explanation of Pop 
Out. 

Basic feature  
Display 

Homogeneous 
context 

Composite  
Display + = 

Configural Superiority Effect 

False Pop Out and Pattern-breaking Pop Out   
Evidence of configural disruption in conventional pop out 

Kimberley D. Orsten and James R. Pomerantz 
Department of Psychology, Rice University 

Pattern-breakers pop out more than unique Basic 
Feature targets 
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