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ABSTRACT 

During visual search and scene viewing, movements of visual attention represent a balance 

between “top-down” shifts of attention based on our current goals and intentions and “bottom-

up” or stimulus driven shifts to objects and events driven by salience or uniqueness. “Attention 

capture” refers to when we intend to shift attention to one thing, but it is instead pulled to 

something else. In the most common attention capture paradigm, observers are asked to search 

for a unique shape in a search display, and on some trials a uniquely red item is present. In these 

cases, participants are slower finding their target, demonstrating that their attention was captured. 

Previously, Roque, Wright, and Boot (2016) found that individuals differ substantially in their 

susceptibility to attention capture. This thesis attempted to explore why. Using an archival data 

set that included over 100 participants, I explored whether factors such as gender, personality, 

sleep quality, and video game experience might predict capture in two attention capture 

paradigms. None of the factors explored predicted attention capture, though it should be noted 

that capture scores obtained were largely unreliable. Reliability is an area attention researchers 

might focus on in order to better understand the factors that contribute to attention capture.  



 

INTRODUCTION 

The Purpose of Attention 

The visual world is far too complex for our limited visual processing capabilities. Instead 

of attempting to process everything in sight, it makes sense that our brains discriminate between 

useful and irrelevant information by directing attention to what is most important, prioritizing 

processing of only a subset of the information in any scene (for a review of attention, see Driver, 

2001).  In some instances, what matters to us may jump out or capture our attention due to its 

salience (uniqueness), but in other cases, it is more important to ignore the most salient objects or 

events in a scene and direct attention elsewhere. For example, someone driving a car might sigh 

in relief after narrowly avoiding an accident, largely thanks to their focusing of attention on what 

is on the road and not, say, a recent cell phone notification. On the other hand, a cell phone 

notification might lead to frustration in a situation where it is distracting a student from preparing 

for an exam; the notification takes their attention away from relevant information (the text they 

are trying to encode) and pulls their attention to currently task-irrelevant information.  

Attention, a key area of study in the field of cognitive psychology, is one of the 

fundamental elements that supports human behavior, for without it, one could not perform even 

the simplest of tasks. A helpful metaphor to think about attention is the metaphor of a spotlight. 

Just as the focus of a spotlight can shift around on a dark stage revealing actors and objects, the 

focus of attention can shift from location to location in a scene, directing limited processing 



resources to these locations, allowing objects and events at those locations to be identified, 

mentally manipulated, and stored in memory. A major focus of research has been the factors that 

influence how the “spotlight” of attention moves around a scene, directing limited processing 

resources to locations, objects, and events.  

How is Attention Allocated? 

There is ample evidence that attention can be allocated intentionally, and in a goal-

directed manner to guide processing resources to relevant information based on visual features 

(e.g., color) and spatial location (e.g., Baluch & Itti, 2011).  As a simple example, when 

searching for your keys, you are likely to direct your attention to flat surfaces such as counters 

and table tops, and you would be unlikely to direct your attention to the walls or ceiling. You 

might also allocate your attention to objects with a metallic color. But if while searching for your 

keys a bright camera flash went off, you might find yourself looking up towards the flash even 

though it has nothing to do with the current goal of finding your keys (your attention would be 

captured). In this way, the allocation of attention represents a balance between top-down, goal-

driven forces, and bottom-up stimulus-driven properties.  

Many studies have explored this issue by measuring performance in “attention capture” 

paradigms. These are typically visual search paradigms in which the observer is given a specific 

target to find or report (e.g., an H among other letters, or a circle among squares). This generates 

a clear top-down goal (attention can only be captured if it is captured from something). At 

various times during the task, a unique object is introduced into the search display. Attention 

capture paradigms observe whether this irrelevant but unique item influences performance 

(either by slowing participants, making them less accurate, or by making them look at non-target 

locations). If, despite having a clear goal of searching for one thing, an irrelevant object or event 



influences their behavior, it is assumed that their attention was captured. Attention capture 

paradigms are useful in that they help uncover the fundamental factors that shape the allocation 

of attention in a way that is automatic, and the degree to which top-down goals can resist this 

automatic capture.   

There are two general views about why an irrelevant object captures attention. One view 

(bottom-up view) argues that the visual system is “hard-wired” to shift attention to the most 

unique objects or events in a scene because these are the things that may be most biologically 

relevant. For example, the unique, abrupt appearance of a new object in the scene could signal a 

threat (e.g., a predator), which should pull attention away from any current task (e.g., building a 

fire). A fundamentally different view (top-down view) makes the strong case that the only things 

that capture our attention are those things that, in some way, match our current goals. For 

example, if I’m looking for a red pen on my desk, my attention might also be captured by a red 

stapler. The exact mechanisms of capture are debated (Theeuwes, 2010), but this will not be the 

focus of this Honors Thesis. Instead, two classic measures of attention capture (one assumed to 

measure bottom-up attention capture and the other assumed to measure top-down attention 

capture) will be explored to help determine why some participants show large capture effects, 

and others show small capture effects. Are there state and trait factors that can help predict 

distraction? Before getting into this issue, the two basic attention capture paradigms that will be 

used are described. 

Additional Singleton Paradigm 

The Additional Singleton paradigm measures capture by giving participants a clear 

search goal (a unique shape), while also presenting a salient but never relevant distractor 

(uniquely colored item) on half of the search trials (Theeuwes, 1992). The question is whether 



this irrelevant, additional unique item influences search performance (typically, does it slow 

participants’ responses to the target?).  If so, this is evidence for capture because the color 

singleton (uniquely colored item) is never the target and participants are made aware of this fact 

in advance. 

 Figure 1 depicts the basic paradigm. Participants are asked to fixate their eyes on the 

center of the screen. After a short period of time, a total of 5 items are displayed in a circle 

formation around the center. Among these items, there is 1 circle and 4 squares. The circle 

(target) is always colored green and contains a line that can be either horizontal or vertical, and 

the orientation must be reported by the participant. The squares, on the other hand, contain lines 

of varying orientation. All of these items possess a green outline except for when a distracting 

red square is present (on 50% of trials). The participants are shown these items and asked to 

determine only the orientation of the line in the green circle (horizontal or vertical). The 

complexity arises when there is a distracting red square among the items, since it tends to slow 

down the participant’s reaction time.  This is clear evidence that attention is captured. 

 



Figure 1. The Additional Singleton Paradigm. Participant search for a circle and report the 

orientation of the line within it. On 50% of trials, a unique but irrelevant color singleton is 

presented. Typically, observers are slower when the color singleton is present compared to 

absent even though color is irrelevant to the task. This is presumed to measure capture.  

 

Contingent Cueing Paradigm 

In this paradigm, presumed to measure “top-down” capture, observers are given a goal to 

search for an item that is unique because it is a unique color, or unique because it is the only item 

that onsets in the display (participants typically complete blocks of trials in which they have to 

search for one or the other item). Thus, they are either searching for and reporting the identity of 

a color or onset singleton. Observers are presented with a field of four peripheral boxes that the 

target could appear in. A non-predictive cue, either matching or not matching the observer’s 

attention set (i.e., the feature associated with what they are looking for) is then presented, in the 

form of an onset or color singleton, briefly around one of the potential target locations. 

Following the cue that could match or mismatch the property observers are looking for, they are 

presented with the search display and the target could either be at the cued location or at the non-

cued location. When the cue and target share features, and the cue coincides with the target’s 

location, response times are faster, but when the cue and target appear at different locations, 

response times are slowed. This validity effect represents attention capture. Critically, capture is 

“contingent,” when the target and distractor don’t share features (e.g., onset cue and color 

target), capture does not occur. For this reason, this paradigm is thought to measure “top-down” 

or goal-related capture. Figure 2 depicts what the paradigm looks like on the computer screen. 

 



 

Figure 2. The Contingent Cuing Paradigm. In different blocks of trials, a non-predictive cue 

(onset or color) precedes the search display. In this example, the color cue would capture 

attention because participants are instructed to report the identity of the color target. The onset 

cue would not.  

 

 

Individual Differences in Capture 

When completing these tasks, many participants have considerably different 

performances. This could be due to several different reasons. It is possible that those reasons lie 

in the individual differences in gender, sleep, video game experience, and personality found 

among study participants. In their study, Roque, Wright, and Boot (2016) found large variability 

in susceptibility to capture, with some participants showing large capture effects, some showing 

no capture effect, and some actually showing a reverse capture effect (faster responses when a 

distractor was present).  The goal of this study is to explore whether individual difference factors 

might account for why capture effects are so variable. This is an exploratory analysis of already 

collected data. First, a brief review is provided on some factors that appear to shape capture. 



Video Game Experience 

In the past couple of years, a considerable amount of research has been conducted on how 

playing video games affects the cognitive ability of individuals, including attentional control. In 

one study, Chisholm, Hickey, Theeuwes, & Kingstone (2010) explored the relationship between 

individuals who played action video games and their performance on an attentional capture task. 

The researchers found that, when compared to participants who played no video games at all, the 

action video game players were less susceptible to the presence of a salient distractor and thus 

were able to respond faster to the objective during the task. The researchers hypothesized that the 

action video game players have the ability to recover from an attention capture at a much faster 

rate than someone who does not play video games. This is likely because being able to quickly 

and efficiently discard irrelevant stimuli is a skill used in high intensity video games. Players 

must be also able to discriminate between varying stimuli in order to be generally successful at 

video games. This study suggests that playing video games on a regular basis is related to less 

attention capture and more attentional control (i.e., less distractibility). 

In another study, Chisholm and Kingstone (2012) added to the findings of the 

aforementioned study. They found (using eyetracking) that individuals, no matter their video 

game experience, did not differ in time taken to bring their attention back to the relevant task 

after it was captured, but instead the action video game players demonstrated fewer shifts to the 

irrelevant distractor before even having their attention captured. The authors argue that these 

results can be credited to the better top-down attentional control possessed by those who play 

action video games. Both of these studies point to the possible attentional benefits that arise from 

avidly playing action video games. 



Gender 

Another variable of interest when studying attention is gender. Much research has been 

done on the effects of gender towards cognitive tasks in general but relatively few have focused 

on the effect of gender on selective attention specifically. A study done by Merritt et al. (2007) 

explored this. In their study, they wanted to see the differences between males and females on a 

selective attention task. Participants were asked to locate a target item by using the cue (or no 

cue) given to them in the display. They could either receive no cue, an accurate cue (valid), or an 

inaccurate cue (invalid). The valid cues pointed the participants in the right direction to quickly 

find their target while invalid cues pointed to the opposite direction, which usually slowed down 

the reaction time. The researchers found that while both genders increased in speed when the 

cues were valid, women tended to lose much more speed when presented with an invalid cue 

when compared to having no cue while men, surprisingly, tended to actually gain speed when 

presented with an invalid cue instead of no cue. Their findings suggest a unique difference in the 

selective attention between genders, although much more research is needed to solidify this 

difference. If it is true that women are more likely to process an irrelevant cue, they may also be 

more likely to process the red color singleton in the Additional Singleton paradigm as well as a 

target that matches the cue but is located in a different location among the white boxes in the 

Contingent Cuing Paradigm (an invalid cue).         

 

Sleep 

A rather important individual factor that may affect attention substantially is sleep. It is 

almost intuitive that the less sleep one has, the less efficient their attentional faculties are. In their 

review of research on sleep’s effect on attention, Lim & Dinges (2008) describe how over the 



past twenty years, research on sleep and attention has shown that lack of sleep affects 

participants’ reaction time, considerably slowing down their ability to respond to different 

stimuli. It also tends to make participants commit errors and fail to sustain their attention for long 

periods of time. Their findings suggest sleep quality is a strong factor in attentional ability.  

 

Personality 

Lastly, personality has recently become a factor of interest to those studying cognitive 

ability in general. Rammstedt, Danner, and Martin (2016) set out to explore the relationship 

between the Big Five personality traits (i.e., Openness, Conscientiousness, Extraversion, 

Agreeableness, and Emotional Stability) and cognitive ability. They found that the traits of 

Openness (being open to new experience) and Emotional Stability (the tendency to not 

experience many negative emotions) were positively correlated with cognitive ability and that 

the trait of Conscientiousness (the trait of being careful, vigilant, and organized) was negatively 

correlated with cognitive ability. The researchers were particularly interested in the negative 

correlation between conscientiousness and cognitive ability and stated that it was related to the 

labor force participation among participants. The authors argued that their findings supported the 

theory that, on the labor market, people can compensate for having low cognitive ability by 

engaging in high conscientiousness. However, people with high cognitive ability tend to work 

less hard and therefore can afford to have lower conscientiousness. Nonetheless, their research 

points to some relationships between personality traits and general cognitive ability. 

The relationship between conscientiousness and attention specifically, however, is 

explored by Wright and colleagues (2015). In their study, the researchers wanted to know if 

individual differences in conscientiousness determined whether or not a participant would be 



able to notice an unexpected event during an attentional task they completed (which might be 

considered a form of capture). The author found that for every single unit increase in 

conscientiousness score, the participant was 1.37 times more likely to miss the unexpected event 

during the task they completed. That is, they were able to focus more on the task at hand and 

noticed less the unexpected event. This study provides more evidence regarding specifically 

conscientiousness’ role on attention. In sum, some studies have started to explore the effect of 

individual differences in the Big Five personality traits and how those differences might affect 

the participants’ performance on an attention task and have found multiple different 

relationships. 

 

STUDY GOALS 

For my Honors Thesis, I am interested in explaining individual differences in attention 

capture using the Additional Singleton paradigm and the Contingent Cuing paradigm. Along 

with completing trials using both paradigms (among two other capture tasks), participants in a 

previous study (Roque, Wright, & Boot, 2016) were asked to fill out surveys that determined the 

quality of sleep of the participants (as measured using the Pittsburgh Sleep Quality Index, PSQI; 

Buysse et al., 1989), their gender, personality (as measured using the Ten Item Personality 

Inventory, TIPI; Gosling, Rentfrow, and Swann, 2003), and video-game experience (Green & 

Bavelier, 2007). For the actual study that used this dataset, the main question was related to the 

underlying nature of attention capture. For my Honors Thesis, in contrast, I am interested in the 

individual difference measures collected (i.e., sleep quality, personality, gender, and video game 

experience), and how they correlate with the degree of attention capture exhibited by the 

participants in each paradigm. 



Source of Data 

My Honors Thesis represents a secondary analysis of the data collected by Roque, 

Wright, and Boot (2016; N = 146). Individual difference measures were collected for exploratory 

purposes but were never analyzed. 

 A measure of video game experience, developed by Green and Bavelier (2007) was 

administered to participants. The measure asked participants to describe their experience with 

video games and the number of hours they dedicated towards specific video games within the 

last year. These video games included puzzle and turn-based games, music games, role-playing 

games, first-person shooter games, action games, and real-time strategy games. Depending on 

the type of game (e.g. Call of Duty, Super Mario Brothers, World of Warcraft, etc.) the 

participants were asked to estimate the number of hours spent playing certain types of games 

(Never, 0-1, 1-3, 3-5, 5-10, or 10+ hours). The gender of the participants was collected by asking 

the participants to identify their gender. 

The quality and duration of their sleep was collected using the Pittsburgh Sleep Quality 

Index (Buysse et al., 1989). This questionnaire assesses whether the sleep of a participant is 

“poor” or “good” by exploring seven different areas of sleep: quality, latency, duration, 

efficiency, disturbances, use of medication, and daytime dysfunction. It does this by asking for 

participants to report the frequency of different scenarios such as, for example, having trouble 

sleeping because of nightmares or having to get up to use the bathroom during their sleep. I, 

however, am interested in only three of these questions: “during the past month, what time have 

you usually gone to bed at night,” “during the past month, what time have you usually gotten up 

in the morning,” and “during the past month, how long (in minutes) has it usually taken for you 

to fall asleep at night.” These questions helped assess two things: (1) the average length of time 



the participant slept for, by calculating the difference between their reported sleep-time and 

wake-time, and (2) the average length of time it took for each participant to fall asleep at night.  

Finally, personality traits were collected by using the Ten Item Personality Inventory 

(TIPI), a measure of the Big Five (or Five-Factor Model) dimensions of personality, developed 

by Gosling, Rentfrow, & Swann (2003). In this questionnaire, participants are asked to answer 

varying statements such as “I see myself as critical, quarrelsome” or “I see myself as warm, 

sympathetic” with a number ranging from 1 (disagree strongly) to 7 (agree strongly). Their 

results are then used to assess their level of openness, conscientiousness, extraversion, 

agreeableness, and emotional stability (the big five personality traits). 

ANALYSIS 

The first analyses I conducted were manipulation checks, which, in other words were 

tests to determine if the paradigms used to measure attention capture do, in fact, measure 

attention capture. This was completed by way of an ANOVA. The other analyses I conducted 

were largely correlational. I used the data obtained from performance on both the Additional 

Singleton task and the Contingent Cuing task and compared those performances to the gender, 

quality of sleep, personality, and video-game experience of the participants. The data from both 

tasks include the average reaction time (in milliseconds) of the participants as they completed the 

objectives of each task. Capture is typically operationalized as the slowing (in milliseconds) of 

reaction times when the distractor is absent versus present (for the Additional Singleton 

paradigm) and the difference between when a cue is valid or invalid (for the Contingent Cuing 

paradigm). A correlational analysis was conducted between most variables and the performance 

on the attention capture task of each participant. Additionally, an ANOVA was used for the 

comparison between gender and attention capture.    



HYPOTHESES 

Video Game Experience 

I hypothesize that familiarity with video games will predict less attention capture. 

Keeping in mind past studies that have explored the relationship between video game experience 

and performance on attention-based tasks and have found a strong correlation between enhanced 

cognitive skills and expertise in video games, I expect to see similar results here as well. Those 

with greater experience playing video games (particularly action video games) will have, on 

average less susceptibility to attention capture. 

Sleep 

Additionally, I hypothesize that lower quality and duration of sleep might predict lower 

performance in attention capture tasks (greater capture). Considering the past research conducted 

on lack of sleep and attentional performance and the results that suggest that lack of proper sleep 

affects multiple aspects of attention, I predict that the fewer hours a participant reports sleeping a 

night on average and/or the longer a participant reports taking to fall asleep, the bigger their 

attention capture score will be, especially if there is a distractor present during the Additional 

Singleton task. 

Gender 

In regard to gender, past research on gender differences in selective attention have shown 

a slight advantage in males. With this in mind, I might expect to see males performing slightly 

better than females in resisting attention capture (faster reaction time when the distractor is 

present as compared to when it is absent, smaller validity effect for attention-set matching cues) 



considering the fact that in the study done by Merritt et al. (2007) the male participants 

performed better when an invalid cue was presented as opposed to when no cue was presented. 

This could be because males were less susceptible to the false cue and were able to allocate their 

attention to where the target ended up appearing. With this premise, I hypothesize that males will 

show better resistance to the distractor presence and invalid cues and therefore less slowing 

down of their reaction time (in milliseconds). 

Personality (Big 5) 

For personality, considering the research already completed in this area, I predict that the 

higher a participant scores in conscientiousness, the better they will do in resisting an attention 

capture and focusing on the relevant task. Although some studies have shown a relationship 

between lower cognitive abilities and high conscientiousness, I believe testing cognitive abilities 

in general might not produce the best data to inform a hypothesis on performance on an 

attentional task specifically. Considering Wright’s (2015) findings, which focuses specifically on 

attention, I predict that, just like participants with higher conscientiousness were less likely to 

notice an unexpected event in a task, they will also be unlikely to notice an irrelevant distractor 

or an invalid cue during the attentional tasks and thus focus on the objective of the tasks, thereby 

improving their reaction time and accuracy.  

RESULTS 

Overview 

The data from the trials were collected in the form of the time, in milliseconds, it took for 

participants to react to the objective of the trial (finding and reporting the identity of the target). 



There were reaction times for when the distractor was present or absent and when the cue was 

valid or invalid. In order to gauge the effect that the distractor and invalid cue had on attention, I 

derived a single attention capture “score” for each paradigm.  To do this, I subtracted the reaction 

time for when the distractor was absent from the reaction time for when the distractor was 

present for the Additional Singleton paradigm. For the Contingent Cuing paradigm, I subtracted 

the reaction time for when the cue was valid from the reaction time for when the cue was invalid. 

The results would describe the time, in milliseconds, that the distractor or invalid cue added to 

the participants’ reaction time, i.e., their attention capture score. For example, within the 

Additional Singleton paradigm, if a participant had a reaction time of 200 milliseconds (with 

distractor absent) and a reaction time of 300 milliseconds (with distractor present), then their 

attention capture score would be 100 milliseconds (Capture Score = RTABSENT – RTPRESENT; 300 

- 200 = 100). These attention capture scores were used to determine if there was any effect as a 

result of gender, sleep, personality, or video game experience on the attentional tasks the 

participants completed.  

Regarding the variable of gender, there is one limitation worth noting. In this study, 

females vastly outnumbered males. The number of females participating in this study was 112 

while the number of males participating was 33 (see Table 1). This clearly is an imbalance, so it 

is important to recognize that this imbalance might affect the validity of the gender disparities 

found in attention capture score. With this in mind, I used the calculated attention capture score 

to then compare the scores to the two different genders examined, which was done by way of a 

one-Way ANOVA. 

For the other variables of sleep, video game experience, and personality, a Pearson 

product-moment correlation was used to compare dimensions of each difference with the 



attention capture score of each participant. I will outline my approach in more detail in the 

sections below.  

A Quick Discussion on Reliability 

Roque, Wright, and Boot (2016) examined the reliability of both of the attention capture 

paradigms I used for this thesis. For the Contingent Cuing paradigm, a parity reliability measure 

was performed on the capture scores of the Contingent Cuing task. For this task, the authors 

found the parity reliability to be 0.23 (p < 0.01). For the Additional Singleton paradigm, a parity 

reliability measure was performed on the capture scores of the Additional Singleton task. For this 

task, the authors found the parity reliability to be 0.02 (p > 0.05). Clearly, the reliability of the 

Folk paradigm (a top-down measure), as a whole, is much higher than the reliability of the 

Additional Singleton paradigm (a bottom-up measure) when measuring attentional capture 

(Fisher’s r to z transform, z = 1.81, p > 0.05). In fact, in Roque et al.’s study, the Folk paradigm 

proved to be the most reliable paradigm while the Additional Singleton paradigm was the least 

reliable. Low reliability means that tests may miss detecting a relationship between capture and 

individual difference variables.   

Bottom-up capture: Additional Singleton Paradigm 

Manipulation Check Analysis 

First, I performed a manipulation check, that is, I investigated if the Additional Singleton 

paradigm used to measure bottom-up attention capture is actually measuring what it is supposed 

to measure (one would expect a distractor presence effect at both set sizes). To complete this, I 

examined the attention capture results, using a repeated measures ANOVA, with two within 



subject factors: (1) distractor presence (two levels: present versus absent); (2) set size (two 

levels: set size 3, set size 7).  There was a statistically significant interaction between set size and 

distractor presence affecting attention capture scores, F(1, 145) = 36.421, p < .001. There was 

not a significant difference in distractor presence at set size 3 (mean difference present minus 

absent = -8.54 (milliseconds); t(277) = -2.06, p = .171) but there was a significant difference in 

distractor presence at set size 7 (mean difference present minus absent = 22.9 (milliseconds); 

t(277) = 5.5, p < .001).  As a result, set size 7, was used to compute a capture score (i.e., Capture 

Score = RTPRESENT- RTABSENT ).  This capture score will be used in subsequent analyses of 

individual differences. 

Gender Analysis 

In order to explore the relationship between gender and attention capture score, I 

conducted a one-way ANOVA using gender as a between-subjects factor, and a dependent 

measure of capture score at set size 7. There were no statistically significant difference between 

males and females in attention capture score, F(1, 143) = 0.246, p = 0.621. Males had a mean 

capture score of 18.73 (SD = 47.12) while females had a mean capture score of 24.23 (SD = 

58.35). 

Sleep Analyses 

In regard to sleep, two planned correlations were conducted, (1) correlation to determine 

the relationship between sleep duration and attention capture score; (2) correlation to determine 

the relationship between minutes it had taken participants to fall asleep and attention capture 

score.  Neither relationship was statistically significant (r = 0.041, n = 146, p = 0.628; r = 

0.063, n = 146, p = 0.455, respectively). 



Personality Analysis 

A Pearson product-moment correlation was run between each of the five personality traits 

and the attention capture score to see if there was any relationship. No correlation between any 

personality measure and attention capture was found to be statistically significant (see Table 2).  

 

 

Table 2. Correlations for each personality trait and ASP capture scores 

Personality Trait Correlation (r) P-value (p) 

Openness 0.006 0.941 

Extraversion 0.012 0.886 

Conscientiousness 0.006 0.945 

Agreeableness 0.020 0.808 

Emotional Stability -0.064 0.445 

Video Game Experience Analyses 

To analyze the effects of video-game experience on attention capture, I decided only to 

use the participants’ report of their experience with action video games, such as 1st or 3rd person 

shooters. This decision was based on past studies, including Green and Bavelier (2003) and 

Chisholm et al. (2012), where they found that individuals who played action video games 

showed superior performance in attentional tasks. A Pearson product-moment correlation was 

run to ascertain the relationship between action video gameplay (1st or 3rd person shooters) and 

attention capture score. This correlation was not found to be significant (r =  0.104, n = 146, p 

= 0.212).  



Top-down capture: Contingent Cuing Paradigm 

Manipulation Check Analysis  

 Similar to analyses conducted for the Additional Singleton paradigm, a manipulation 

check analysis was conducted to investigate if the classically observed capture effects with the 

Contingent Cueing Paradigm were observed in this experiment (i.e., a cue type by validity 

interaction).  To investigate this, I examined the attention capture results, using a repeated 

measures ANOVA, with two within subject factors: (1) cue validity (two levels: valid vs 

invalid); (2) cue type (two levels: onset cue vs color cue).  There was a statistically significant 

interaction between cue type and validity affecting attention capture score, F(1,145) = 324.9, p < 

.001. When a color cue was used, there was an effect of validity (mean difference Invalid COLOR 

minus Valid COLOR = 66.103, t(288) = -24.37, p < 0.001). When a onset cue was used, there was 

no effect of validity (mean difference Invalid ONSET minus Valid ONSET = -0.191, t(288) = 0.07, p 

= 1.000). As a result, a capture score was calculated, to reflect the top-down capture effect, of 

color cue invalid minus color cue valid (Capture Score = RTVALID - RTINVALID).  

Gender Analysis 

To examine the relationship between gender and attention capture score under this 

paradigm, I conducted a one-way ANOVA using gender as a between-subjects factor, and a 

dependent measure of color cue capture score (i.e., contingent capture score). However, there 

was no statistically significant difference effect of gender on attention capture as measured by 

the contingent cueing paradigm F(1,143) <.01, p = 0.993. 



Sleep Analyses 

In regard to sleep, two planned correlations were conducted, (1) correlation to determine 

the relationship between sleep duration and contingent capture score; (2) correlation to determine 

the relationship between minutes it had taken participants to fall asleep and contingent capture 

score.  Neither relationship was statistically significant (r = 0.051, n = 146, p = 0.549; r = 0.022, 

n = 146, p = 0.794, respectively).  

Personality Analysis 

A Pearson product-moment correlation was run between each of the five personality traits 

and the contingent capture score to see if there was any relationship. No correlation between any 

personality measure and attention capture was found to be statistically significant (See Table 3). 

 

Table 3. Correlations for each personality trait and Contingent Cuing capture scores 

Personality Trait Correlation (r) P-value (p) 

Openness -0.032 0.704 

Extraversion 0.019 0.818 

Conscientiousness -0.028 0.737 

Agreeableness -0.122 0.145 

Emotional Stability -0.091 0.277 

 

Video Game Experience Analyses 

To analyze the effects of video-game experience on attention capture under this 

paradigm, I continued to only use the participants’ report of their experience with action video 

games, such as 1st or 3rd person shooters. A Pearson product-moment correlation was run to 



ascertain the relationship between action video gameplay (1st or 3rd person shooters) and 

attention capture score. This correlation was not found to be significant (r =  0.023, n = 146, p 

= 0.787). 

DISCUSSION 

 

The present project sought to explore underlying individual difference factors that might 

account for differences in susceptibility to attention capture using two commonly used paradigms 

in the field: (1) the Additional Singleton paradigm (Theeuwes, 1992), and (2) the Contingent 

Cuing paradigm (Folk, Remington, & Johnston, 1992). My thesis specifically examined four 

different individual difference factors: gender, sleep quality, personality traits, and video game 

experience. The reason I conducted this study is because any relationship found could have 

served as valuable information to help predict a particular participants’ performance under 

distraction, which has many practical applications. For example, if video game experience made 

a difference in the attentional capacities of persons in this study, then further investigation could 

be conducted to determine if playing video games improves cognitive abilities in general. In fact, 

there is already an ongoing investigation on whether video games improve cognition; there have 

been many studies that suggest that video games have a positive effect on one’s cognitive 

abilities, but there continues to be debate over whether this evidence is definite (Boot, Blakely, & 

Simmons, 2011). My thesis did not find a significant difference in attention capture susceptibility 

between participants who played video games often and those who did not, so perhaps the 

prediction that video games improve cognition is less prominent than originally thought.  

 One of the main limitations of this study was that the reliability of the Additional 

Singleton Paradigm, as highlighted by an earlier project (Roque, Wright, & Boot, 2016), was 



found to be quite low, significantly lower than that of the Contingent Cuing Paradigm. With this 

in mind, it is not surprising that the correlations between attention capture score and the variables 

of action video game experience, sleep, and personality were not found to be significant. 

Regarding the gender analyses, a limitation worth highlighting is the unbalanced gender 

distribution (77% female sample). This may in part explain the lack of effect with attention 

capture scores.  Had the sample been more balanced, another issue may have arisen -- the 

potential confound that most action video game players happen to be male.  

Future studies looking to investigate individual differences in attention capture may 

strongly benefit from using attention capture tasks that are largely reliable (r > 0.8), as this may 

improve the likelihood of detecting a true effect with individual differences. For the personality 

measure, a longer scale could benefit a future study, allowing for more in-depth measurement of 

different personality traits of participants. Lastly, regarding the sleep measure, using the entire 

scale—instead of just a subset of questions as I did in this thesis—could also allow for better 

predictive data.   
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