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ABSTRACT 

 

 Visual attention, which facilitates the processing of some information over other 

information in the world, is crucial to everyday functioning, and the proper allocation of 

attention supports goal-oriented behavior. As such, it is important to understand different factors 

that influences where attention will be allocated in a scene and when. Although attention is often 

directed based on our current goals, it can sometimes be captured away by task-irrelevant 

information (a phenomenon known as attention capture).  

The purpose of this thesis is to explore the potential effect of preference, specifically 

color preference, on the ability of a uniquely colored item to capture attention during visual 

search. Attention is thought to be directed by “bottom-up” and “top-down” forces. Bottom-up 

attention shifts relate to properties of the image (e.g., the uniqueness of an object compared to 

objects around it can attract attention).  Top-down shifts relate to movements of attention that 

result from the goals of the observer (e.g., shifting attention to a place on your desktop where 

you usually place your keys to find them). If preference has an effect, this would demonstrate 

that enduring preferences also influence the allocation of attention, and would constitute a novel 

results. Participants were asked to search for an object of a unique shape, and a uniquely colored 

item (blue, green, pink, purple, or red) was present on some trials. Before the experiment, 

participants rated how much they liked each color. We hypothesized that reaction time to find the 

target would increase in the presence of task-irrelevant color distractors to the extent that 

participants liked or disliked that color. Contrary to expectations, color preference (both liked 

and disliked colors) did not have a strong effect on attention capture. However, there were some 

notable relationships between color preference and personality, and color preference and gender. 
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INTRODUCTION 

What is Attention? 

 Attention is an important factor that affects the way humans are able to perceive 

situations and objects. As such, it is a field that is heavily studied in cognitive psychology. There 

is far too much information in the world to process all at once. In a sense, attention acts like a 

filter, allowing some information to be processed in more detail than other information. If 

humans were unable to filter information in the environment and select only a subset of 

information in the world for further processing, they would be overwhelmed. A simple task 

would become impossible to accomplish because there would be too many things distracting 

from the main goal, so it is important to allocate attention based on our current goals, and also, to 

some extent, evolutionarily important events (e.g., the sudden appearance of an object). 

Attention can metaphorically be thought of like a searchlight. The light will focus on clues to 

finding the target, and objects determined as relevant to the task will be stored in memory.    

What is Attention Capture? 

 Attention capture is something that occurs daily, whether it is realized or not.  For 

example, when someone is browsing through a web page like YouTube, they generally have a 

goal of watching something specific. But while scrolling through the page, their eyes may be 

attracted to another video because of its visually unique thumbnail. In this case, their top-down 

goal of finding the video they are interested in is interrupted by information that is salient but 

irrelevant. This is the defining aspect of attention capture.  To observe attention capture in the 

laboratory, there are certain paradigms that are used (Additional Singleton, Oculomotor Capture, 

Irrelevant Feature Search, and Pre-cueing). For the purpose of this thesis, the Additional 
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Singleton paradigm was used to try to understand potentially novel influences on the allocation 

of attention. 

The Additional Singleton paradigm is a visual search task that requires participants to 

search for a specific target while a unique and unrelated distractor (singleton) is present. The 

purpose of this task was to find the orientation of the line in the green circle. The target is always 

within the green circle. The target was surrounded by other green squares. However, when a 

distractor was present it was always red and a square, making it both unique and irrelevant.   

Attention is considered captured if the performance time of the task is slowed when the 

irrelevant singleton is present compared to trials that have no irrelevant singleton present 

(Simons, 2000). Figure 1 is an example of the Additional Singleton paradigm layout. The 

participant would be asked to fixate their eyes on the cross for 600 milliseconds (ms) before 

moving onto a fixation dot (which will be present in the search displays). The fixation dot is 

present to help the participants keep their eyes on a set point for each trial and to prevent eyes 

from starting at a different point before the search display comes up. When the search display 

comes up, it will either have a salient distractor (singleton) present or non-present.  In both cases, 

the items will be placed in a circle formation around the fixation dot. The target is in a green 

circle and will either be a vertical or horizontal line. The distractor is always red and a square, 

making it both unique and irrelevant (squares are not the target shape). The lines inside of any 

the squares would be at various angles. The participants are shown these figures and then asked 

to identify the orientation of the line within the green circle as horizontal or vertical. The 

response time and accuracy of trials with no distractors and trials with distractors were 

compared. It is evident that attention is captured because participants’ responses are slowed 

when the distractor is present.  
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Figure 1 - An Additional Singleton paradigm. The first panel shows the fixation cross to 

show where the participants should expect to see the fixation dot. The search displays that 

follow are shown with no distractor or a colored singleton (distractor). Participants were  

shown 50% of each condition. The task is to report the orientation of the line within the 

circle.  

 

What Captures Attention? 

 There are two views regarding what captures attention. Theewues (1992) and others 

argue that when attention is captured, it is due to the uniqueness of the stimulus. Salient and 

unique stimuli capture attention in a “bottom-up” way, automatically, regardless of one’s goals 

(top-down influences). This is also sometimes referred to as “stimulus-driven” capture.   
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 Rather than being bottom-up processing, Remington, and Johnston (1992) argue for 

“contingent capture.”  They propose that when capture occurs, it is because whatever captures 

attention is similar to what we are looking for. They demonstrated in a cuing paradigm that color 

singletons only capture attention when someone is searching for a color singleton. In the 

Additional Singleton paradigm, participants might sometimes allocate attention to the uniquely 

colored item while searching for the unique shape because they are deploying a strategy of 

searching for uniqueness.  In this view, capture is largely “top-down” in the sense that capture is 

the result of internal goals and strategies applied to the visual input. This thesis will examine an 

unexplored top-down influence: color preference.    

Color Preference 

 Much of our lives are spent surrounded by color. But each person has their individual 

likes and dislikes; a liked color could bring feelings of happiness while a disliked color could 

cause a sense of being unmotivated to complete necessary tasks. On the other hand, collective 

cultures have different associations for certain colors that may differ among themselves. 

According to Miho Saito (2015), color preference may vary depending on age, gender, and 

geographical location. His cross cultural study included 400 participants from 9 different cultural 

groups; the results of the study showed that out of 65 color chips, vivid blue was the color that 

was universally highly preferred. However, he found that Japanese participants were the only 

group from the original study that had any preference for the color white; one out of every four 

Japanese participants chose white as their first, second, or third choice favored color. He then 

replicated the study in Seoul, Korea and Taipei, Taiwan and found that white was a highly 

favored color in these cultures as well (white is associated with purity and openness). The 

cultural aspects in Asian countries tend to affect how color is perceived as pleasant/favored or 
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unpleasant/unfavored. As for personality types, Choungourian (1967) found that cool tones are 

preferred by all personalities: introverts, extroverts, and others (people that are a mix of both) 

over warm tones. However, he found that extroverts tended to prefer warm tones while introverts 

had a tendency to prefer cool tones. For this specific study, Ten Item Personality Inventory 

(TIPI), which was developed by Gosling, Rentfrow, and Swann (2003), was used to assess each 

participant’s Big Five (openness, extraversion, neuroticism, conscientiousness, and 

agreeableness). In this case, the main use for the TIPI would be to determine whether the 

participant is more introverted or extroverted.  

Consumer trends and services are influenced by current color trends (i.e., Color of the 

Year or interior design). According to Becker (2016), color choice for a product is important 

because it was meant to tell a story and be a deciding factor for whether the product is successful 

or a failure. For example, a popular color at the moment is “millennial pink.” It is popularized by 

young adults (teens to people in their twenties) and was picked up as fashionable and trendy. As 

for architectural designs, there have been movements such minimalist (more open, simple colors 

like white, and clean). VanEenoo (2011), describes minimalism as “pure and simple” since the 

idea was to use limited colors to create the feeling of an open space. According to Saito (2015), 

participants from Japan and Chinese report that there was a feeling of cleanliness and purity 

when perceiving white.    

Present Study 

My primary hypothesis is that participants in the study are more likely to be sidetracked 

when shown a distractor that is presented in a color that they favor, or dislike compared to a 

neutral color. Much of the attention capture research has focused on how visually salient 

(unique) distractors capture attention when participants are searching for something else.  For 
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example, research (see Theewues, 2002) shows that people are likely to be slowed in searching 

for an item of a unique shape (e.g., a circle among squares) when an item of a unique color is 

also present (slowing indicates that attention was captured by the unique but irrelevant colored 

item). I am expecting liked and disliked colors to produce similar distractor presence effects (i.e., 

attention capture would occur when there is a slower reaction time when a distractor is present). 

As for the neutral distractors, the reaction time is predicted to be similar or slightly slower 

compared to trials where no distracted are present. Capture scores are calculated by subtracting 

the average distractor present reaction time from the average distractor absent reaction time 

(Capture Score = RT absent – RT present).  

H1 = Reaction time (ms) will be higher when distractors (liked or disliked colors) are 

present. 

METHOD 

Participants 

 For this experiment, there were 116 undergraduate students that volunteered to participate 

in this short experiment. The students consisted of 17 men and 98 women that ranged from the 

ages of 18-39 years old. The standard deviation of age was 2.94. All participants reported having 

normal or corrected to normal vision as well as normal color vision. They were either rewarded 

with SONA credit or cash.    

Setup 

 The experiment was displayed on a monitor inside of a computer room. Once the 

participants were read the protocol, they were presented with a mouse and keyboard to collect 

their manual responses.  
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Procedure 

Participants signed up through SONA (the psychology department’s online signup system). 

Participants completed two parts for this study: (1) Rated different colors based on their 

preference on a Likert scale and (2) completed a search task. After going over the protocol of the 

task, the participant was given the mouse in order to click their responses and complete the first 

task. In the first part of the task, there was an array of colors displayed (red, green, blue, purple, 

and pink), the participants were then be asked to rank the color from 1-7 (1 – strongly dislike, 

moderately dislike, slightly dislike, neither like nor dislike, slightly like, moderately like, and 7 – 

strongly like). The display that was shown can be seen in Figure 2. 

Figure 2 - This screen shows the Likert scale where the participants are asked to rate the color. 

They are presented with the color on the top of the screen.  

Following the completion of this task, the participant called the experimenter to finish the 

rest of the protocol in order to proceed to the second task. The experimenter also passed the 
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keyboard over to the participant. The layout was be similar to the earlier example. An example of 

the start of the second task can be seen in Figure 3. The participant had 15 practice trails where 

the distractors were absent. After the trials, the distractors that appeared were squares that were 

the participant’s preferred or disliked color. Figure 4 is an example of where a color distractor 

was present. The distractors contained a white line at a random angle. When presented with 

distractors, there were 180 trails that included the color distractors. As for the target, it was 

presented as a white line within a grey circle (a completely neutral colored object). The 

participant was asked to identify the orientation of the line within the grey circle as vertical or 

horizontal by pressing the z key (horizontal) or / key (vertical). The rest of the squares were grey 

squares that have white lines that were also at random angles. All colors were presented to 

participant 115 times throughout the entire task. The amount of time it takes to respond to the 

orientation of the line was measured in milliseconds (ms). At the end of the task, the participants 

were shown a screen that contains their accuracy results.  
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Figure 3 - The goal screen for the section portion of the task. The participant is shown the 

specific targets they are looking for before continuing to the trials.  

 

 

Figure 4 - The color distractor is presented as a square while surrounded by other neutral 

colored squares. The target remains within a grey circle.  

 

After completing the task, the participants were asked to fill out a demographics form 

asking for their age, gender, and what region they are from. There was also a Ten Item 

Personality Inventory (TIPI) that was administered to find each participant’s scale of 

extraversion. They were then awarded either SONA credit or a cash reward. 
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Results 

Did Colors Significantly Differ in their Ability to Capture Attention? 

Initially, the intention was to compute “capture scores” to measure the degree of attention 

capture by subtracting mean response time when a distractor was absent from mean response 

time when a distractor of a particular color was present. Higher values would represent greater 

capture by that particular color. However, the distractor absent condition always came first, and 

was generally slower compared to distractor present conditions as a result of practice effects. 

Thus, another approach was taken.   

To examine the ability of individual colors to capture attention either more or less, for 

each distractor color condition, mean response time when any distractor was present was 

subtracted from mean response time when a distractor of a particular color was present. Positive 

values indicate colors that had greater power on average to capture attention relative to other 

colors, negative values represent colors that had lesser power on average to capture attention 

(Figure 5). These scores were entered into a repeated measures Analysis of Variance (ANOVA), 

with color as a factor (blue, green, pink, purple, red). This analysis revealed no effect of color 

(F(4, 456) = .799, p = .526). As the effect of capture was approximately equal across distractor 

color conditions, further analyses forego capture scores and use only mean response times as a 

measure of capture. A similar lack of color effect was observed when examining the effect of 

color on response time using response time for the distractor absent condition as a covariate.   
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Figure 5 - Milliseconds of slowing when a particular color distractor was present compared to 

any color distractor.  

Does Color Preference Modulate Capture? 

To explore whether color preference modulates response times when a distractor of a 

preferred color was present, a series of correlations probed any potential relationship between 

self-reported preference for a particular color and mean response time when a distractor was the 

same color. As a reminder, preference ratings were such that positive values represented more 

preference, and higher mean response times represented more capture. Thus, positive correlation 

coefficients were predicted. Contrary to expectations, no significant relationship between 

response time and preference was observed for blue (r = -.097, p = .305), green (r = -.161, p = 

.086), pink (r = .144, p = .126), purple (r = .151, p = .11), or red (r = .160, p = .088).   

Relating Color Preference and Capture to Gender 

Was gender related to color preference? A 2 (male vs. female) by 5 (color) ANOVA was 

performed, with gender as a between-participant factor, and color as a within-participant factor. 
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This analysis indicated a main effect of color (F(4,440) = 10.194, p < .001) and an interaction 

between gender and color (F(4, 440) = 2.957, p = .02). Post-hoc contrasts indicated that this 

interaction was driven largely by women preferring purple more than men (t(112) = 3.458, p < 

.001).  

 

Figure 6 - Ratings of color preference as a function of color and gender.   

The same analysis was performed on mean RT. This analysis revealed no effect of color 

(F(4, 452) = 2.006, p = .093), no effect of gender (F(1, 113) = .846, p = .360), and a non-

significant trend for an interaction between color and gender (F(4, 452) = 2.339, p = .054). 

Figure 6 depicts these data. This trend appears to be associated with no difference in response 

time for women as a function of distractor color, but a tendencies for men to be more distracted 

by pink distractors (Figure 7). 
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Figure 7 - Mean response time as a function of distractor color for men and women. 

 

Relating Color Preference and Capture to Personality 

Exploratory analyses related personality factors of Extraversion, Agreeableness, 

Conscientiousness, Emotional Stability, and Openness to Experience to color preference and 

response time in the presences of distractors of different colors. Few significant relationships 

were observed. However, agreeableness was related to preference for blue (r = .328, p < .001). 

Extraversion was significantly related to a preference for purple (r = .194, p < .05), as was 

conscientiousness (r = .201, p < .05). No significant correlations were found with respect to 

personality variables and response time in the presence of different color distractors. In general, 

there was a pattern for some individual difference factors to relate to color preference, but not to 

response to color distractors. Conclusions drawn from the correlations reported here should be 

tentative, though, given the number of comparisons being made.  
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DISCUSSION 

 There are many factors that relate to the ability of an item to capture attention; whether an 

object is salient or unique enough to capture attention or whether it is similar to what we are 

looking for. It is important to think about how attention is captured or drawn toward these 

stimuli. The factors that can draw attention, such as colors or salience, may be distractors in real 

life scenarios. In this study, the results did not support the original hypothesis. We hypothesized 

that colors (whether preferred or disliked) would capture attention. In other words, it was 

expected that reaction time would be slower when colored distractors were present. The 

participants did not particularly slow down when they were presented with colored distractors. 

However, males did have a noticeable difference in reaction time when pink was the distractor 

color. The results also suggest that there was a relationship between color preference and 

personality in colors blue and purple. This contrasts the color preference literature (see 

Choungourian, 1967).         

 The results were not consistent with literature illustrating salient distractors capturing 

attention, or bottom up influence (Theeuwes, 1992). The participants of the study were tasked 

with finding a target while other distractors were present, which indicated a top down, or goal-

oriented attention capture.  

 Contrasting from the hypothesis, the reaction time for men and women with the presence 

of distractor colors did not significantly differ within their groups.  

 This study had some limitations. The sample size was fairly small and only comprised of 

a specific demographic—undergraduate psychology students. In the future, if this experiment 

was replicated, we hope to have a larger sample size and more diversity in the participant 

demographics. We collected data based on the reaction time of participants and this may not 
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always be due to attention being diverted by the colors, there could be other factors that were not 

considered when calculating reaction time (i.e. hours of sleep). The colors available to be 

selected were very few, and the neutral color (grey) may not be considered neutral for each 

participant.  
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