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ABSTRACT
Priming of popout (PoP) is the finding that visual search is faster when the features
of a singleton target and nontargets repeat between trials than when the target and
nontarget features switch between trials. This study examined what effect
relatedness proportion (RP; i.e., proportion of repeat to switch trials) has on PoP
effects at the level of mean RTs and the underlying RT distributions by fitting the
Exponential-Gaussian function. Subjects completed a feature search task when the
proportion of red and green singleton targets was equal (RP-equal) and when one
color was more likely (RP-high). The PoP effect was larger in the RP-high
condition, with the increase resulting from greater shifting of the RT distribution
between repeat and switch trials and slightly more skewing by the longest RTs.
Results also showed the PoP and RP effects in mean RTs and the Exponential-
Gaussian parameters were related to measures of attentional control.

BACKGROUND
• PoP is the finding that visual search is faster when features of a target 

and non-targets repeat between trials than when the features switch. 
• The relatedness proportion (RP) effect is the finding that priming 

effects (in particular, semantic priming) are greater when the proportion 

of related prime-target pairs is high than low, which may reflect 

conscious expectancies influencing priming. Indeed, Hutchison (2007) 

found a positive correlation between attentional control and RP effects 
in semantic priming.

• The present study examined whether RP influences the size of PoP 

effects, which has not been previously investigated. I also fit the RT 

data to the Ex-Gaussian function, as my lab has previously found PoP 

effects in mean RTs to reflect both a shifting effect and a skewing effect 
(Burnham, et al., 2015). Thus, the current study examined whether any 

influence of RP on PoP was due to shifting, skewing, or both.

• Like Hutchison (2007), I also examined relationship between measures 

of attentional control and RP effects.
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RESULTS
• Ran separate 2 (RPEqual vs. RPHigh) x 2 (Repeat vs. Switch) ANOVAs on the

Mean RTs and the Ex-Gaussian parameter estimates (µ,τ,σ,)
• A Principle Components Analysis on the attentional control measures yielded

two components, the second of which included loadings somewhat consistent
with Hutchison (2007). Attentional Control Component scores (ACC) were
regressed for each subject.

Ex-Gaussian Distribution
• Convolution of Gaussian and 

exponential distributions

• Defined by three parameters:
• µ: Mean of Gaussian

• σ: SD of Gaussian

• τ: Central tendency and variance 

of exponential (measures skew)

Mean RTs, SDs, Percent Errors, and Ex-Gaussian Parameter Estimates in the Between Trials Switch and 

Repeat Conditions in the High and Equal Relatedness Proportion Conditions. (*p < .001)

Relatedness Proportion Condition M SD %Error µ τ σ

RPHigh

Switch 820 100 7.61 603 218 84

Repeat 674 76 4.93 516 158 60

PoP 146* 2.68* 87* 59* 25*

RPEqual

Switch 823 126 8.37 609 214 91

Repeat 717 109 5.79 538 178 68

PoP 107* 2.58* 71* 36* 22*

RP effect 39* 0.10 16 23* 2
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METHODS
• n = 38 University of Scranton undergraduates

• Factors manipulated within subjects
• PoP task: locate color singleton target and identify whether left/right 

corner of target is missing

• PoP task was run in a relatedness proportion high condition (RPHigh) 

and a relatedness proportion equal condition (RPEqual)

• Subjects completed an attentional control battery that included a vocal 
Stroop task, Operation Span task (OSPAN), and Antisaccade task

Means, SDs, Correlations, & Unrotated 

Principal Component Loadings for the 

Attentional Control Measures (ACC).

Correlations

Measure M SD 2 3 4 ACC

1.OSPAN 27.2 12.6 .13 -.15 -.08 .79

2. Antisaccade 85.0% 14.0 -- .12 .16 .70

3. Stroop RT 123.2 82.1 -- .23 -.16

4. Stroop Error 3.6% 5.2% -- .08

Correlations between ACC scores and PoP effects

and RP effects.

Effect Measure r p

PoP MRT .05 .538

µ -.14 .394

τ .05 .753

σ -.37 .021

RP MRT -.04 .836

µ .05 .747

τ -.14 .407

σ .00 .989
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DISCUSSION
• The RP x PoP interaction in mean RT was due to faster responding when the

display colors repeated and RP was high. This was driven by τ, suggesting
distribution skew was less when the display colors repeated and RP was high.
This is the first investigation in my lab to show a modulating effect on PoP
was driven by distribution skewing (τ) and not shifting (µ).

• Given τ has been linked to strategic, decision-level processing, this suggests
the RP x PoP interaction was due to faster decisions about whether a primed
item was the target when RP was high.

• Lack of correlations between ACC and the PoP and RP effects is somewhat
inconsistent with Hutchison (2007), but may indicate different processes
underlie RP effects in semantic priming and PoP.


