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Many studies support the view that visual attention is captured by salient or unique objects, 

whether we intend to pay attention to these objects or not. While it has been proposed that capture 

is automatic and driven purely by properties of the physical stimulus, recent research has suggested 

that previous experience also contributes to the degree to which an object captures attention. 

Hickey, Chelazzi and Theeuwes (2010a, 2010b, 2011) find that after a successful search for an object 

followed by a high reward, distraction by a unique but irrelevant item is reduced during the next 

search episode. However, when a feature associated with the target of search after a high reward 

becomes associated with an irrelevant distractor, capture is increased. Hickey and colleagues 

propose this reward modulation of attentional selection as a way we can generally learn what to pay 

attention to and what to ignore over time. We sought to further explore the time course of these 

reward effects to observe whether they grow over time, which should be true if they represent a 

useful mechanism through which we learn how to allocate our attention. Surprisingly, unlike 

previous studies, we found that high reward did not prime the color of the search target, but instead 

primed its spatial location.  
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Attention is required to selectively process just a small 

subset of the information within a scene, focusing visual 

processing resources on the information that is most 

relevant to our current goals. 

Attention determines what information in a scene gets 

processed but what determines where attention goes? 

•  Salience (uniqueness) of objects 

•  Observer goals 

•  What about past experiences?  
 

 

 
 

  

Experiment 1:Results 

 

 

Reaction time as a function of whether the previous trial 

received a high reward or a low reward, and whether the 

color of the target either remained the same or swapped.  

In general, participants were faster when the color stayed 

the same, especially when this occurred three times in a 

row. Unlike the results of Hickey et al., we did not find 

a significant interaction between previous reward and 

color (F(1, 36) = .001, p = .99,  ηρ² = .001).  

Furthermore, reward repetition did not interact with 

reward and target color (F(1, 36) = .57, p = .46,  ηρ² = 

.02). 

Experiment 1: Results 

Experiment 2: Methods 

Example Target and Distractor 

Array 

Experiment 1: Methods 

Low Reward  

 

Participants completed a visual search paradigm similar to the 
paradigm used by Hickey and colleagues (2010a,) except the irrelevant 
salient distractor was always present from trial to trial unlike previous 
studies which had the irrelevant salient distractor in 75% of the trials. 

 

The task was to find the one circle among diamond and indicate 
whether the line within the target was a horizontal or vertical line by 
pushing either the Z or the / key on the keyboard as quickly as possible 
(but accurately as well).  

 

 On each trial items were one color (red or green), except for one 
salient distractor.  This uniquely colored item was never the target.   

 

The target was always defined by its shape (circle).  The color of the 
target and distractor could either be the same from one trial to the 
next, or swap. 

Demographic forms were given after the task. 
 

 

 

 

 

Hypothesis 

Reward priming, if it is a learning mechanism to 

guide attention, should build up over time and 

display a more robust effects on attention and 

attentional goals. The integration of multiple 

search episodes over time with multiple highly 

rewarded search episodes over a longer period of 

time should build up attentional biases that 

would have a meaningful influence on search 

performance in future trials.  

Single Reward Trials 

Double Reward Trials 

Reaction time as a function of whether the previous 

trial received a high reward or a low reward, and 

whether the current target location matched or 

mismatched the previous target’s location. Revealing 

a  main effect of location (F(2, 72) = 66.53, p < .001,  

ηρ² = .65).  Critically, previous reward interacted with 

distractor location (F(2, 72) = 5.87, p < .01,  ηρ² = 

.14).   

•Novel Effect:  When the target’s previous location 

was associated with a high reward, participants were 

especially fast, suggesting that the high reward 

primed that location on the next trial.   
 

For experiment two removed the color singleton to 

examine specifically the effect of reward on spatial 

location 

20 undergraduate students at Florida State University 

participated. The mean age of participants was 19.55 years 

old (SD = 4.17), and the sample included 7 males. 

 
The task was similar to experiment 1 and participants were 
asked to find the one circle among diamond and indicate 
whether the line within the target was a horizontal or 
vertical line by pushing either the Z or the / key on the 
keyboard as quickly as possible (but accurately as well).  
 
 On each trial items were one color (green). 
 
The target was always defined by its shape (circle).  The 
color of the target and distractor could either be the same 
from one trial to the next, or swap. 
Demographic forms were given after the task. 

 

 

Conclusions 

Experiment 1 and 2 suggest the nature of reward modulated learning during 

visual search and attentional biases may not be as robust as previously 

thought.  

 

We found evidence in experiment 1 of rewarded driven attentional biases 

when the same location was previously highly rewarded. 

 

The extent to which reward associated attentional capture in former highly 

rewarded colors and locations was not replicated in experiment 2 

 

While under the right circumstances, reward effects are observed and previous 

results have been useful in understanding the moment-to-moment factors that 

influence the allocation of attention, effects were not observed in the current 

experiment. 

 

We plan to further explore the effects of reward through explicit learning 

paradigms and see if it is sufficient to efficiently influence the allocation of 

attention. 

 

Further explore the use and robustness of rewarded stimuli on attention and 

spatial probability to see if reward provides attentional value to rewarded 

stimuli. 
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The general paradigm with target and salient distractor 

denoted, with behavioral results from Hickey et al. (2010a).  

•Participants searched for a unique shape, and had to indicate 

the identity of the target within that shape (vertical or 

horizontal line). 

•Trial to trial the color of the target and the color of the 

salient but irrelevant distractor (an item of a unique color) 

could stay the same, or these colors could switch.   

•After each trial, participants received a small or large 

monetary reward, indicated by the message +1 or +10. 

•Color was completely irrelevant to the task. 

•Following a high reward, participants were faster to find the 

target on the next trial if the target remained red and the 

distractor remained green. 

•If the colors swapped so the target color on the previous 

trial was now the color of a distractor (red), response times 

were slowed following a high reward. 
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Unlike Experiment 1, previous reward did not 

interact with location 

(F(2, 38) = 1.57, p =.22,  ηρ² = .08). 

• Only significant effect of location 

(F(2, 38) = 38.15, p <.001,  ηρ² = .67) 

Current Study: 
Initially designed to: 

1) Replicate Reward-Based Feature Priming Effect 

2)   Examine build-up of priming effect over time 

 

However, initial study did not replicate previous findings, 

we subsequently examined whether reward could prime the 

location of where a target previously appeared. 
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