
• Our study demonstrated implicit learning of visual statistics: high-frequency targets were searched faster than low-frequency 
targets

• Learning was implicit. Its size did not depend on participants having explicit awareness about the targets’ frequency
• Attentional preferences for the trained target colors were long-lasting. In a subsequent shape search task in which colors were 

irrelevant, the presence of previous target colors slowed down search, demonstrating attentional capture
• Attentional capture was not greater for the previously high-frequency target color. 

• Implicit learning of visual statistics is a powerful new method to optimize how people allocate attention. 

Do people develop an attentional preference for the high-
frequency target? If so, does it depend on awareness?
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Introduction

Training of Attention Allocation

Discussion of Results

Humans are limited in our ability to attend to multiple 
stimuli simultaneously, accounting for many human errors in 
driving, aircraft control, and other human-machine interfaces. 
Many studies have tried in vain to train people to multi-task. 

Here, instead of trying to increase attentional capacity, we 
tried to train people to optimize the allocation of that capacity. 

We asked people to search for two possible colors (e.g., red 
and green), one of which appeared 3 times more often than the 
other. We examined how people optimize their search.

Subsequent testing phase: 
Search for a unique shape, 
ignore color.

Did people maintain their 
preference for the 
previous target colors?

Shape search was significantly slower 
if the previous target colors were 
present as a distractor object, relative 
to when they were absent

Thus, training produced long-term 
changes in attentional preferences, 
an “attentional capture” effect.
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Participants searched for two target colors (eg. red & 
green) among other colored objects
• One target color (eg. red) appeared three-times 

more often than the other color (eg. green). 
• Participants were not informed of the frequency 

discrepancy

• Search speed was significantly faster for the high-frequency 
target color than the low-frequency target color

• Learning occurred rapidly, within the first experimental 
block (just 48 trials)

• Does it depend on having explicit awareness about which 
color occurred more often?
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Unaware participants: In post-test interviews they 
reported that the two colors occurred equally 
often, or incorrectly selected the low-frequency 
color as appearing more often.

Despite not having awareness, these participants 
were faster finding the high-frequency color. 
* Implicit learning about the targets’ frequency 
optimized attentional allocation
* Learning did not depend on having explicit 
awareness
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Long-term effects of training
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The previously high-frequency target 
color, however, showed just as much 
attentional capture as the previously 
low-frequency color.

Implicit learning did not increase 
long-term distractibility, consistent 
with the idea that learning was 
automatic.

Sample display


