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ABSTRACT 

Each year in the United States hundreds of billions of dollars are donated to charitable 

causes by individuals, thus it is important to understand factors that contribute to donating 

behavior to maximize public good. This study examined how attention might be captured by 

donation-relevant information on the web. The basic attention literature suggests that information 

presented in a unique color should capture attention reliably, even when this information is 

completely irrelevant to the task at hand.  However, other research suggests that observers have a 

large degree of top-down control over their attention (knowledge and intention primarily drive 

attention).  We contrasted these two views in a simulated web-surfing task in which participants 

searched for specific information.  Donation-relevant information was presented either in the 

website’s default text color or in a unique color.  Contrary to predictions, uniquely colored links 

did not capture attention as measured by eye movements.  Furthermore, when participants did 

fixate this information, they moved their eyes away from it quicker when it was presented in a 

unique color.  Strong top-down control of attention was observed since participants almost never 

fixated donation information when they knew the information they were looking for would be 

presented elsewhere. Findings support models of attention that propose that top-down knowledge 

primarily determines where attention goes and how long attention stays at a location.  These 

findings have important implications for donation campaigns, online advertising, and the theories 

of attention capture. 

 

Keywords:  Donating, Attention Capture, Eye movements, Website Design
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INTRODUCTION 

 Based on 2010 estimates from the American Association of Fundraising Counsel, 

Americans donate more than 290 billion dollars each year to their favorite causes (Charity 

Navigator, 2011). Of the $290 billion donated last year, individuals and families contributed 

$212 billion. This demonstrates that families and individuals play a major role in charitable 

donations. Thus it is important to assess what factors drive American's donating, individual 

differences that influence donating behavior, and ways to draw peoples’ attention to information 

regarding how and why they should donate to maximize the potential good in the world that can 

be brought about through charitable donations.   

 Understanding donating behavior involves more than understanding the predictors of 

whether or not someone will engage in charitable donations (although this is an important topic 

of research, see Kayser, Farwell, & Greitemeyer, 2008; Smith & McSweeney, 2007; and 

Winterich et al., 2009). Ideally, we would like to discover ways to shape an individual’s behavior 

so that he or she is more likely to donate.  One way of doing so would be to help guide their 

attention to information related to how to donate and potential causes to which to donate.  

Attention acts like a filter, determining whether or not certain information reaches conscious 

awareness (Mack & Rock, 1998).  While visual attention is focused on one aspect of a scene, 

surprisingly little information from other aspects of the scene reaches conscious awareness. One 

example of this is that when observers are asked to count the number of times members of a 

basketball team pass the ball, up to half of them will not notice a gorilla walking through the 

game (Simons & Chabris, 1999). If we discover ways to drive people’s attention to specific 

information on donation, we could increase their awareness and hopefully increase the likelihood 

they will donate.  The current study investigated how on the web, we can ensure that donation-
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related information is attended and reaches awareness.   

 If attention acts as a gateway to consciousness, a fundamental question is what determines 

where attention goes.  This information might then be harnessed to ensure that observers become 

aware of donation-relevant information.  Two different forces generally drive attention:  top-

down knowledge and bottom-up salience (see Connor, Egeth, & Yantis, 2004; Yantis, 2000 for 

reviews).  Top-down knowledge relates to how an observer’s knowledge of the world and their 

intentions influence where they send their attention (often measured by where an observer 

looks). Top-down attentional control involves attention being allocated based on the goals and 

intentions of the observer. Several eye-tracking studies have shown the way an individual’s 

attention is allocated varies depending on the given task (e.g., DeAngelus & Pelz, 2009; Yarbus, 

1967).  For example, if I remember I usually place my keys on the counter when I come home, I 

can consciously direct my attention to the countertop when I try to find my keys later 

(Brockmole, Castelhano, & Henderson, 2006). In contrast, areas of bottom-up salience (when an 

object or area of a scene is visually unique) within a scene demand attention regardless of our 

goals and intentions. Uniqueness, brightness, flashiness, and motion all contribute to visual 

salience and bottom-up attentional control (e.g., Theeuwes, 1994; Theeuwes, Kramer, Hahn & 

Irwin, 1998; Abrams & Christ, 2003).  

 As per studies conducted by Theeuwes, uniquely colored items capture attention and 

slow participants responses to goal-relevant information (Theeuwes, 1994 – see Figure 1). 

Theeuwes had participants always respond to a target within a specific shape in a search display 

(participants pushed one button if the square contained a horizontal line, and another if it 

contained a vertical line).  Thus participants had a strong top-down goal to attend to the item 

with a unique shape.  However, when a uniquely red item was sometimes in the display, 



 

8 

responses to the target were slowed when the red item was present compared to absent.  This red 

circle was never relevant to the task, participants were informed of this, yet slowed response 

times were observed even after thousands of search trials.  This supports the bottom-up 

mechanism of attention-capture.  Attention was captured away from the target and towards the 

salient colored item event though the red item was never relevant and attending to this item 

would only hurt performance.   In a similar search paradigm, eye movements often went to the 

unique but irrelevant item compared to the target, suggesting that top-down attentional control 

can be overridden (Boot, Kramer, & Peterson, 2005; Theeuwes, Kramer, Hahn & Irwin, 1998).  

This is the effect that I wished to capitalize upon to drive eye movements to donation-related 

links on a simulated website.  Since certain things seem to capture our attention regardless of our 

current goals, can these same properties be used to drive attention to donation relevant 

information on a website, and will this increase participants awareness of this information?  This 

first part of this question was tested in a study using eye tracking to see whether the attention of 

an observer was more likely to go to links related to donating when the link was associated with 

a unique property (a color singleton).   

Figure 1 – On the left are the two types of displays presented to participants. The red circle is 

the irrelevant singleton in the graph of response times on the right. Longer response times 

signify that the irrelevant red item captured attention and delayed responding to the target.   
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 A number of studies have looked at issues of attention capture in web browsing situations.  

Van der Heijden and his colleagues (1992) found that attentional resources are limited and can 

vary by situation and task. This theory is applicable to how users process information while 

browsing websites; multiple areas (content, advertisements, photographs, videos, flashing and 

moving elements) compete for available attention simultaneously. According to the findings of 

Simola and her colleagues (2011), observers attended to web advertisements more often during a 

free-browsing session of a page compared to when they were given a reading task. This further 

emphasizes the idea that attentional resources are limited, and the nature of the task and top-

down control can influence whether ads can capture a viewer’s attention. People also may not 

attend to an advertisement as often when they approach a website with another goal in mind, 

unless the advertisement has some unique features. 

 Basic attention capture studies suggest that the "human visual system allows priority to 

behaviorally urgent events such as dynamic discontinuities" (abrupt onsets and movement) in the 

environment (Franconeri & Simons, 2003; Theeuwes, 1994). In addition, in the context of web 

design, Hong and his colleagues (2004) found that strong attention attracting interface features, 

such as flashing elements can help online users identify their search target quickly in tightly 

packed displays, such as in a list of information (or a block of links). Their research also suggests 

that a flashed target item is more salient when closely surrounded by other items than if items are 

scattered further away from it. As a result of this, it was expected that uniqueness would work in 

a similar fashion, and unique links hypothetically should capture attention more often and hold 

attention longer.  

 However, onsetting and flashing stimuli, although eye catching, may have drawbacks.  

Simola and her colleagues also suggested that "content providers and online advertisers should 
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prefer ad formats and context that only minimally disturb users’ main task because, as previous 

studies have shown, distraction can lead to irritation and unfavorable attitudes toward a Website" 

(Gao et al., 2004). Unfavorable attitudes towards a website may eventually lead someone to 

never access a site again, and decrease their likelihood to donate.  This might suggest 

flashing/moving information should be avoided in favor of more subtle cues that can still capture 

attention (e.g., unique colors).   In addition to these findings, several studies have looked at the 

idea of banner blindness, the idea that users can effectively ignore web ads and banners 

(Hamborg et al., 2011). An interesting question is whether any visual properties might still 

capture attention during web browsing given how much practice users have at ignoring these 

elements every day.   

 Based on these findings, we asked a number of important questions with respect to how 

attention will be allocated during a simulated web-browsing task. 

1) Can unique color be used to drive attention to donation relevant links?  Color would seem 

to be a better choice compared to flashing or dynamic text or images given that web users 

find these methods averse.  Based on classic attention capture work, the prediction would 

be that color singletons (items of a unique color) should capture the eyes the eyes.   

However, there are also reason to expect this might not be the case:  1) websites are much 

more visually complex compared to many basic attention capture paradigms, which may 

severely reduce the salience of even unique links, 2) experienced web users may have a 

lot of experience ignoring irrelevant web content?   

2) When the eyes do fall on a donation-relevant link, do the eyes dwell longer when it is a 

unique color compared to a non-unique color? 

3) Can top-down knowledge eliminate bottom-up capture such that when observers know 
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where to find the information they are looking for, attention capturing stimuli at other 

locations will not capture the eyes? 

4) Can a designer’s knowledge of where participants are likely to look for information be 

used to increase the likelihood of donation-relevant information being fixated regardless 

of the color of this information?    

 

 

METHOD 

Participants 

 Six Florida State University undergraduates (2 females) volunteered to participate in a 

fifteen-minute experimental session.  All participants reported normal or corrected-to-normal 

visual acuity and normal color vision.   

Apparatus 

Displays were presented on a 21-inch color CRT monitor with a resolution of 1024 x 768 

pixels and a screen refresh rate of 60 Hz.  The spatial location of each participant’s right eye was 

sampled at a rate of 1000 Hz by an EyeLink 1000 eyetracking system (SR Research, Inc.).  An 

eye movement was classified as a saccade if its amplitude exceeded .2° and either a) its 

acceleration exceeded 9500 degs/sec² or b) its velocity exceeded 30 degs/sec.  Participants 

viewed the display from a distance of 73 cm.  A chin and forehead rest stabilized head position 

and kept viewing distance constant, and a keyboard was used to collect manual responses. 

Stimuli 

 The stimulus presented were modified versions of the website located at: 

http://www.fsu.edu (Figure 2). Several elements of the page were removed, including social 
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media links, the search box, and the sidebar of the main content area.  The animated banner was 

replaced with a stationary banner. The image within the banner remained constant throughout all 

trials and was irrelevant to the search task. The font size used for the navigation links on the left 

side of the page was increased by 190% in order to have greater confidence in which link 

participants fixated. A link reading “Donate Now!” was placed in the existing navigation links. 

This link had nine possible variations, including three possible link locations (top, middle, or 

bottom of the list), and three possible colors (Red -- #FF0000, Green -- #00FF00, or Default -- 

#CDC092). Six articles were randomly selected from the FSU News website to fill the main 

content area shown in area 3 of Figure 3. 

 

Figure 2 – Image depicting an example of the stimuli presented to the participants 
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Figure 3 – Area 1 is the static image used in place of an animated, rotating banner. Area 2 is a 

sample of the rectangular region where if an eye movement fell, it would be counted as being 

directed towards that link. Area 3 is where the answers to content searches could be found. Six 

articles were extracted from the Florida State News website. 

 

Design and Procedure 

Participants had two tasks as part of this study: (1) find a link within the navigation 

section, and (2) find the answer to a question based on the given article’s content area (Figure 3). 

Participants fixated on a white circle within a black circle at the center of the screen and pushed 

the spacebar to initiate each trial. At the start of each trial, participants were given their search 

task to find either a particular link, or the answer to a question relating to the content area of the 

website. One such questioned asked, when the content area was about the Great Give campaign: 

“When does the fund raising endeavor end?”  Participants then had to click with the computer 

mouse the date the fundraiser ended.  Participants could also be asked to click the “Faculty” link.  

All links were on the left-hand sidebar. Each participant completed 108 trials overall, equally 

divided between link searches and content searches. Each article had two possible questions. 
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Donation link position (top, middle, or bottom), and link color (red, green, or default) were 

counterbalanced. 

RESULTS 

The first 8 trials were considered practice and not included in any of the reported analyses.  

A fixation was classified as falling on the “Donate Now!” link if it fell within a rectangular 

region as depicted in area 2 of Figure 3.  Of primary interest, we examined the proportion of eye 

movements that fell on the donation link, and whether this differed depending on whether the 

link was the default color or a unique color, and whether participants were asked to search for a 

link (always on the left) or for information (always central).  Analyses were broken down by 

fixation order (whether the first, second, third, fourth or fifth fixation fell on the donation link or 

somewhere else).  For each of these fixations, the proportion of fixations that fell on the donation 

link was computed (Figure 4).   
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Figure 4 – The proportion of fixations that fell on the donation link as a function of link color 

and search type.  Error bars represent +/- 1 SEM.   

The proportion of fixations that fell on the donation link for each condition were entered 

into an Analysis of Variance (ANOVA) with search type (link vs. information), link color 

(default, red, or green), and fixation order (1-5) as between-participant factors.  This analysis 

revealed a significant effect of search type, with participants more likely to look at the donation 

link when they were searching for a link compared to information (F(1, 5) = 68.20, p < .001, ηp
2 

= .93).  Contrary to expectation, link color had no significant effect (F(2, 10) = 2.10, p = .17, ηp
2 
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= .30).   Additionally, there was a significant effect of fixation order, with participants more 

likely to fixate the donation link within the first few fixations (F(4, 20) = 15.76, p < .001, ηp
2 = 

.76).   This effect was qualified by an interaction between fixation order and search type (F(4, 

20) = 17.34, p < .001, ηp
2 = .78).   This interaction was driven by few fixations on the donation 

link in the “search info” condition across all levels of fixation order.  No other interaction 

reached significance (all p’s > .16).    

In addition to the pulling attention to a location, whether or not a feature holds attention at 

a location is another important measure of capture (Blakely et al., 2012; Boot & Brockmole, 

2010; Brockmole & Boot, 2009).  To examine this issue, we looked at fixation durations when 

the eyes fell on the donation link as a function of the color of the donation link (Figure 5). 

 

Figure 5 – Average fixation duration on donation link as a function of link color. Unique 

represents any non-default color, and is equal to the average of the Red and Green columns. 

Error bars represent +/- 1 SEM.   

 

Average fixation duration was computed as a function of link color.  One participant never 

looked at the donation link when it was green and was not included in any analysis including 

green.  As can be seen in Figure 5, contrary to expectation, participants fixated on the donation 
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link for a shorter period of time when it was unique compared to the default color.  When 

participants fixated the donation link, average fixation length was 65 ms shorter when the link 

was red compared to the default color (F(1, 5) = 6.65, p = .05, ηp
2 = .57).  Furthermore, average 

fixation length was 54 ms shorter when the link was green compared to the default color (F(1, 4) 

= 9.16, p < .05, ηp
2 = .70).  These analyses suggest it was easier for participants to disengage 

attention for the donation link when it was inconsistent with the color of the link they were 

looking for (all links participants had to search for were the default color).    

DISCUSSION 

 As overall donation figures surpass $200 billion for 2010 alone, it is important to consider 

how attention is being captured and directed towards information related to how and why people 

should donate. Understanding these mechanisms will allow those soliciting donations more 

possible avenues to increase revenue for their cause. Our study came to several important 

conclusions, some of which were congruent and some of which were incongruent with our 

original hypotheses.  

 We hypothesized that unique-colored links would be more salient than default-colored 

links, and that this uniqueness would result in more fixations and longer fixation durations 

compared to the default color.  Participants did not look at the donation link more often when it 

was a unique color, and they also disengaged their attention more quickly when the color of the 

link was unique. These results are inconsistent with the attention-capture literature illustrating 

the importance of bottom-up forces in the control of attention (see Theeuwes, 1994; Theeuwes, 

Kramer, Hahn & Irwin, 1998).  Results were more consistent with models of visual attention in 

which top-down goals and intentions are the primary determinants of attentional allocation 

(Henderson, Brockmole, & Castelhano, 2007).  When participants were asked to find 
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information, they rarely moved their eyes to the array of links on the left hand side of the screen, 

whether this array contained a unique donation link or not.  The best advice to designers wishing 

to increase fixations on donation relevant links is to anticipate where viewers are likely to be 

looking based on their goals and place donation links within this area.     

 A surprising finding was that participants were able to disengage their eyes from the 

donation link more quickly when it was a unique color compared to the default color.  However, 

this is consistent with a growing body of literature suggesting the importance of top-down 

control in determining fixation duration relative to bottom-up uniqueness.  Brockmole and Boot 

(2009) created a novel attention capture paradigm in which participants began each search trial 

by fixating an item that was completely irrelevant to the search task, and that participants had to 

saccade away from to initiate search of relevant locations.  Whether this item was a unique color 

or not did not influence fixation duration on this item.  Participants were just as quick to move 

their eyes away from it when it was a red item among blue search items compared to when it was 

a blue item among blue search items.  However, Boot and Brockmole (2010) found that fixations 

on this completely irrelevant item were prolonged when it matched the same color as 

participants’ search target.  This is consistent with the current finding.   The link participants 

were always looking for was the default color.  If they sent their eyes to the “Donate Now!” link 

and it was this color, fixations were prolonged.  When it clearly did not share the same color as 

the target link, attention moved on quickly.  This finding has implications for what color to make 

donation relevant links.  However, further research needs to be done to determine whether longer 

fixations on the donation link are related to increased processing/awareness of this link and the 

choice of whether or not to click this link.   

 In many ways, this experiment sought to generalize findings from the attention capture 
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literature, in which displays are often sparse and simple to more complex environments and 

situations.  Results suggest that methods that can be relied upon in simple displays to capture 

attention may not be effective in displays that are more visually complex, and situations in which 

the learned spatial layout of information in a display can strongly guide attention to the correct 

location.  In display design, often abruptly appearing messages and flashing and blinking 

messages are used to convey important information to a user.  However, as suggested by 

previous literature, these may negatively impact the web browsing experience.  Thus it is 

important to discover ways to balance highlighting donation-relevant information while 

providing the website viewer with a pleasant experience.  Unique color was thought of as a 

possibility for striking the right balance, but attention capture was not observed.  Finding the 

boundary conditions in which top-down control can override bottom-up capture, and the 

information and knowledge that allows this to happen, is a fruitful line of future basic attention 

capture research. 

 The presented work is not without limitations.  The sample size was fairly small and we 

hope to replicate findings of this pilot study with a larger sample in the future.  Additionally, it 

must be recognized that although eye tracking provides a fairly reliable measure of the allocation 

of attention, where attention is directed and where the eyes are directed are sometimes different 

(known as covert attention shifts).  Attention may have been captured even when the eyes never 

fell on the donation link.  One final caveat is that the current experiment did not include a 

measure of awareness of the donation information or a measure of likelihood to donate.  

However, given the fundamental role of visual attention, the first step to processing donation 

information, becoming aware of it, and acting on it is attending to this information.  If attention 

can be driven to this information, it makes it much more likely that this information will be acted 
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on.    

 These findings have important implications for websites soliciting donations, as well as 

any website trying to display something of importance. Even if a color or visual property is 

found to draw attention to a particular link, attention may quickly disengage from it, and viewers 

may quickly redirect their eye movements towards another area of the site. This may contribute 

to “banner blindness”, the phenomenon of users being able to effectively ignore irrelevant 

content. This is detrimental to sites soliciting donations, mainly because they want to draw a 

user’s attention to a particular area of interest and then keep it there long enough for this 

information to have an impact. Once attention is captured, personality differences as well as 

previous experiences will most likely decide if a user donates. Understanding these external and 

internal motivational factors could further research in the field of attention capture, more 

specifically in the area of user experience. An alternate strategy to engage users in a link that is 

of importance is to match the color to the existing website color scheme; the Florida State 

Foundation’s link to their donation site, that is located on the FSU homepage, matches the color 

of all the other links on the page. It is also spatially close to other important and useful links. 

This strategy takes into account the importance of top-down factors and their effect on attention-

capture. If a user has a goal when navigating a website (top-down information), unique-colored 

items (bottom-up information) will revert attention back towards the user’s goal.  The results 

presented here also suggest that the configuration of FSU’s website may be designed well to 

maximize charitable donations.   
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