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ABSTRACT 

 The current study assessed the relation among unique aspects of executive functioning 

impairments (i.e., activation, response suppression, attentional orienting, and stimulus suppression) 

and ADHD symptom domains (inattention and hyperactivity/impulsivity) in a non-referred, mixed 

gender sample of college-aged adults. Executive functioning was assessed using a series of 

oculomotor tasks including the Variable Cue to Target Prosaccade, the Countermanding Task, the 

Oculomotor Cueing Task, and the Oculomotor Capture Task. A purposive sampling technique was 

used to recruit a non-referred sample of 97 college-aged, young adults from a larger screening 

sample of students enrolled in an introductory psychology course at Florida State University. 

Multilevel modeling procedures, as well as linear regression, were utilized to examine whether unique 

relationships could be established between ADHD symptom domains and deficient performance on 

the oculomotor tasks; moreover, the moderating role of sex was evaluated. In addition, data were 

examined regarding the relationships between executive functioning and real-world impairments.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 

 

CHAPTER 1 

INTRODUCTION 
 

According to The Diagnostic and Statistical Manual of Mental Disorders- Fourth Edition Text 

Revision (DSM-IV-TR; APA, 2000), Attention-Deficit/Hyperactivity Disorder (ADHD) is a persistent and 

pervasive disorder characterized by age-inappropriate problems with inattention, disorganization, 

hyperactivity, and impulsivity (APA, 2000). Specifically, in order to meet the full diagnostic criteria as 

defined by the DSM-IV-TR, one must exhibit six or more symptoms of inattention/disorganization and/or 

six or more symptoms of hyperactivity/impulsivity across two or more settings for at least six months. 

ADHD is classified into three subtypes, based on the pattern of impairment across symptom domains: 

ADHD Predominately Inattentive (ADHD-PI), ADHD Predominately Hyperactive/Impulsive (ADHD-PHI), or 

ADHD Combined (ADHD-C). In order to meet diagnostic criteria, there must be evidence supporting the 

presence of symptoms and impairment prior to age seven. Lastly, the symptoms must create a 

substantial degree of impairment in one�s current level of functioning (e.g., social, academic, or 

occupational impairment).  

For a number of years, Attention-Deficit/Hyperactivity Disorder (ADHD) was considered a 

problem for children and not a concern for adults. Most clinicians and researchers believed that ADHD 

was typically outgrown over the course of adolescence or early adulthood. This view has changed over 

the past few years, as a result of research that has suggested that ADHD symptoms often persist into 

adulthood with continued impairment in occupational, educational, and social functioning (Barkley, 2002; 

Faraone et al., 2000; Murphy & Barkley, 1996). Current estimates suggest that 3-7% of all school-aged 

children will be diagnosed with ADHD (APA, 2000) and research by Barkley, Fischer, Edelbrock, & 

Smallish (1990) suggests that approximately 30-70% of these individuals will continue to demonstrate 

clinically significant ADHD symptoms into adulthood. Other researchers have estimated that the 

prevalence rate of adult ADHD is anywhere between 2-7% of all adults, with a generally accepted rate of 

4% (Wender, 1995; 2000). In terms of young adult samples, Weyandt, Linterman, & Rice (1995) 

completed a screening effort for ADHD in a general college sample (n=770) and their data suggests that 

anywhere between 4.7-6.8% of university students exhibited clinically significant symptoms consistent 

with ADHD.   

There are a number of positive consequences to the expansion of the study of ADHD symptoms 

into adulthood. Most notably, the extension of the study of ADHD symptoms in adulthood has the 

potential to contribute to the developmental modeling of the disorder as well as to increase our 

understanding of risk factors for negative outcomes. The importance of this point is underscored by 

research investigating impairment associated with adult ADHD. For example, Barkley (2002) examined 

the occupational functioning of adults and found that people diagnosed with ADHD were more likely to 

have been fired, to change jobs frequently as a result of impulsivity, and to receive less favorable 

performance evaluations than adults without ADHD. In terms of social functioning, adults with ADHD are 

more likely to report significant relationship problems, have higher rates of divorce and remarriage, and 
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have more problems initiating and maintaining friendships (Murphy & Barkley, 1996). Moreover, 

individuals with ADHD are more likely to repeat grades, are less likely to graduate high school, less likely 

to attend college, and less likely to graduate from college relative to their non-ADHD peers (Barkley, 

2002; Biederman et al., 1993). In terms of everyday functioning, adults with ADHD have reported 

problems with their ability to effectively parent their children and manage their household (Weiss & 

Murray, 2003). Lastly, Barkley, Murphy, Dupaul, and Bush (2002) found that ADHD was associated with 

driving impairment in adults in terms of increased traffic violations and automobile accidents. These 

results were replicated by Reimer et al. (2005), lending further support for the continued examination of 

the potential processes underlying these real-world impairments.     

Given that ADHD is currently conceptualized as a neurobiological disorder that begins in 

childhood and persists into adulthood (APA, 2000; Barkley, 2003), there has been a great deal of interest 

in establishing the degree to which leading etiological models for ADHD in children are applicable to 

adults experiencing ADHD symptoms, particularly with regards to studies of executive functions. 

Executive functioning is broadly defined as the ability to maintain persistent control of ongoing behavior 

and cognitive responses in order to achieve an internally represented goal (Nigg, 2001). At a group level, 

executive functioning deficits have been replicated, leading many researchers to consider these deficits to 

be a well established finding for children with ADHD (e.g., Barkley, 1997; Nigg, 2001; Nigg, 2006); 

however, the extent to which executive functioning deficits exist in adults suffering from ADHD symptoms 

is not well characterized at present. According to Faraone et al. (2000), ADHD symptoms tend to be less 

severe in adulthood, a phenomena consistent with increased neurological development that occurs during 

young adulthood (Benes, 2001). These findings have caused some researchers to ponder the extent to 

which executive functioning deficits may be observed in adults with ADHD.   

Nigg, Stavro, Ettenhofer, Hambrick, Miller, & Henderson (2005) suggest that the study of 

executive functioning deficits in adults is important for two main reasons, both of which are pertinent to 

the developmental modeling of ADHD across the lifespan. First, if research can establish that executive 

functioning deficits are documented in young adults with ADHD symptoms in spite of increased 

neurological development, then the argument that executive functioning deficits are primary in the 

development and maintenance of ADHD is at least partially supported. Alternatively, if these deficits are 

not observed in adults exhibiting ADHD symptoms despite continued impairment consistent with ADHD, it 

would suggest that executive functioning deficits are a secondary feature of the disorder. Either way, 

important information would be discovered about the etiology of ADHD.  

Initial studies that have examined executive functioning deficits in adults with ADHD have utilized 

a wide variety of measures designed to tap into a short list of �established� impairments observed in 

children with ADHD at the group level. As a whole, these studies have yielded mixed results, leading to 

some confusion about the unique impairments related to ADHD in adulthood. Nigg et al. (2005) provided 

some ideas about why the executive functioning literature has been mixed with regards to adults and 

ADHD. First, they suggest that a number of initial studies have utilized between-group designs despite 
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having small samples, which may not have allowed them the power to detect executive functioning 

deficits in adults, particularly if ADHD symptoms are less severe in adulthood relative to childhood.   

Secondly, Nigg et al. (2005) make the argument that symptoms of inattention are likely to 

demonstrate a stronger relationship to executive functioning impairment than symptoms of hyperactivity, 

given that hyperactivity symptoms tend to decrease with age while symptoms of inattention continue to 

cause impairment in adulthood. If studies fail to examine symptom domains independently while 

symptoms of inattention are most strongly related to executive functioning impairment, the relationship 

between ADHD and executive functioning may be hidden. The results from Nigg et al. (2005) supported 

these arguments, insofar that symptoms of inattention were uniquely related to executive functioning 

deficits, even when controlling for symptoms of hyperactivity. These findings were partially replicated by 

Stavro, Ettenhofer, & Nigg (2006), insofar that symptoms of inattention were related to adaptive 

impairment in adults with ADHD, but hyperactivity/impulsivity symptoms were not. Although both symptom 

domains were related to executive functioning, only symptoms of inattention predicted impairment, 

causing the authors to conclude that inattention may be the path through which executive functioning 

impairments are related to real-world functioning. It should be noted that these ideas about symptom 

domains are also somewhat consistent with Sonuga-Barke�s (2002) two-process theory of ADHD, in 

which inattention is hypothesized to be related to executive functioning impairment and hyperactivity is 

hypothesized to be related to problems with effort, arousal, or approach towards reward. Diamond (2005) 

took these ideas even farther and suggested that ADHD-PI may be conceptualized as a completely 

separate disorder from ADHD-C because of a number of observed differences in the correlates between 

the two ADHD symptom domains. Overall, these theories support the importance of examining whether 

the ADHD symptom domains exhibit unique relations to executive functioning impairment.  

Thirdly, given that executive functioning can be broken down into many categories (e.g., 

response suppression, stimulus suppression, activation, etc.), it is important to evaluate how each of 

these domains relate to ADHD symptoms independently, given that some executive functioning domains, 

may improve as a result of development.  

With these points in mind, the nature of the studies examining executive functioning deficits and 

their results will be discussed in turn; however, a review of the relevant background literature on ADHD in 

adulthood will be presented first so that the findings of the executive functioning literature can be placed 

in context. 

Adult Attention-Deficit/Hyperactivity Disorder    

The study of ADHD in adults, relative to the study of ADHD in children, is complicated by a 

number of factors. First of all, the defining symptoms and diagnostic criteria in the DSM-IV-TR were 

developed based on research utilizing child samples (APA, 2000). At first glance, this seems to be an 

acceptable way of defining the disorder, given that ADHD is conceptualized as a neurobiological disorder 

that first appears in childhood. However, as previously discussed, there are a number of individuals who 

continue to struggle with inattention and impulsivity well into adulthood and researchers and clinicians 
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have not established a gold standard for the assessment of adult ADHD. The need for a refined approach 

to diagnosing ADHD in adulthood is also underscored by the fact that some children with ADHD remain 

undiagnosed well into adulthood and these adults do not immediately appear to have a history of ADHD 

when they present to clinics. In clinical settings, the lack of an agreed-upon assessment strategy likely 

contributes to misdiagnosis and uninformed treatment strategies. In research settings, the lack of a gold 

standard makes it difficult to compare findings across studies because of measurement error introduced 

by different sets of measures and/or different clinical cutoffs used to establish each study�s best estimate 

of the ADHD diagnosis in adulthood.  

Overall, these problems highlight the ways in which the current criteria for ADHD fall short for 

adults. Firstly (and arguably most problematic), the DSM-IV-TR criteria are not developmentally sensitive. 

The same criteria are applied regardless of age. The extent to which the observable behaviors that define 

ADHD are similar in adults and children is currently unknown, although research has consistently 

demonstrated that many of the hyperactive behaviors seen in children begin to decline in adolescence 

(APA, 2000; Steinhousen, Dreschler, Foldenyi, Imhof, & Brandeis, 2003). From a developmental 

psychopathology perspective, the lack of developmentally sensitive diagnostic criteria is problematic 

because it assumes that the structure of the disorder is the same across the lifespan and fails to take into 

account changes in development and maturity. As Garber (1994) suggested that children are not just little 

adults, the opposite argument can be applied to adults suffering from ADHD symptoms: available 

research suggests that adults are not just big children. It appears that the construct of ADHD in adulthood 

would be bolstered by research that attempts to examine its unique features and correlates.     

Moreover, according to the DSM-IV-TR, the current conceptualization of ADHD relies on a 

categorical view of the disorder, meaning that one either has or does not have ADHD. Levy & Hay (2001) 

examined the structure of ADHD. Their findings support the notion that ADHD may be best captured by 

dimensional models, perhaps those in which ADHD is defined as an extreme or a delay in the 

development of normal traits that are found in all children. This analysis is supported by a recent study 

that utilized taxometric procedures, a set of mathematical techniques designed to investigate the degree 

to which latent constructs are best conceptualized as categorical or dimensional entities (Haslam, 

Williams, Prior, Haslam, Graetz, & Sawyer, 2006). The taxometric study examined ADHD in a sample of 

children (ages 6-12) and adolescents (ages 13-17) and suggests that ADHD is best modeled as a 

continuum for both children and adolescents. Further, the authors make the case that there is little 

support for the symptom thresholds as defined by the DSM-IV-TR and their data suggests that a more 

informed approach would be to diagnose whenever there appears to be a need for treatment or whenever 

a significant amount of impairment is documented.  

Although no taxometric studies have been conducted on adult ADHD to date, recent work in adult 

samples by Faraone et al. (2006a; 2006b) suggests that subthreshold ADHD subjects performed similarly 

to subjects with full-blown ADHD on a battery of neuropsychological tasks. Overall, these findings 

suggest that a dimensional view of ADHD may also be informative when ADHD symptoms are studied in 
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adulthood, especially considering the likelihood that they will have outgrown some of the more classical 

child-like symptoms (e.g., hyperactivity) but continue to experience significant impairment in functioning 

(Nigg et al., 2002). Despite these recommendations, very few studies have examined ADHD symptoms in 

a non-referred sample. Nigg and colleagues (2002) examined personality correlates as they relate to 

ADHD symptoms in a general college sample and the results suggested that ADHD symptoms bear the 

same relations to personality correlates regardless of whether the sample had been formally diagnosed 

with ADHD, although the strength of the associations were somewhat weaker in the general college 

sample relative to the clinical sample.   

Additionally, the DSM-IV stipulates that there must be evidence of ADHD-related impairment prior 

to age seven. When one attempts to diagnose ADHD in adulthood, the age of onset criteria is problematic 

because it relies heavily on retrospective reporting. The reliability of retrospective report is somewhat 

questionable (Kessler, Mroczek, & Belli, 1999; Mannuzza et al., 2002), especially considering the recall 

period for the youngest adult (i.e., eighteen-year-old) is at least eleven years. Moreover, research has 

demonstrated that there may not be much of a difference in terms of functional outcomes for those who 

demonstrated ADHD symptoms prior to age seven and those who do not (Faraone et al., 2006a), 

especially because symptoms of inattention tend to have a later age of onset than symptoms of 

hyperactivity (Hart et al., 1995).  

Classification and assessment are inextricably bound, such that some of the problems with the 

DSM-IV-TR conceptualization for ADHD in adults contribute to problems in the assessment of adult 

ADHD. Although there is no consensus on which measures and cutoffs should be used to define adult 

ADHD, the current approach for examining ADHD in adults includes obtaining reports of past ADHD 

symptoms (e.g., self-report and parental report of childhood symptoms) and current ADHD symptoms 

(e.g., self-report and spouse report of adult symptoms). Although recent research suggests that self-

reports of both past and current ADHD symptoms are closely associated with the reports obtained by 

observers (Downey, Stelson, Pomerleau, & Giordini, 1997; Biederman, Faraone, Knee, & Munir, 1990; 

Murphy & Schacher, 2000), a deeper understanding of the correlates of self-report measures may assist 

in the identification of ADHD in adulthood. This point is underscored by the fact that it can be often be 

difficult for clinicians to obtain observer reports for comparison with self-reports. At present, questions 

remain about the structure and etiology of the disorder in adults and it seems as though the current 

assessment methods for diagnosing ADHD in adults could be bolstered with the examination of cognitive 

and neuropsychological impairment, given that these types of measures might be able to provide more 

objective information (Nichols & Waschbusch, 2004; Woods, Lovejoy, & Ball, 2002).   

Taken together, the review of the literature on adult ADHD seems to suggest several avenues for 

research. First of all, it appears that a battery of executive functioning measures has the potential to unify 

the field of research of adult ADHD. This battery of tests could be used across many different research 

studies utilizing different types of samples, which might allow for a more systematic approach to the study 

of ADHD. Specifically, the use of a standard battery should decrease measurement error, providing 
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meaningful clues about why some samples appear to demonstrate executive functioning deficits while 

others do not. Second, given the need to examine dimensional models of ADHD as well as the recent 

taxometric findings that suggest that ADHD is not a taxon (Haslam et al., 2006), studies should include 

participants who exhibit a range of ADHD symptoms. These types of studies may afford researchers the 

ability to examine impairment independent of symptom counts, increasing the research base about real-

world ADHD. Thirdly, future research should utilize a combination of measures designed to assess for 

ADHD, including recent measures that are comprised of more adult-friendly ADHD criteria sets. Research 

should also investigate the unique relations of ADHD symptom domains to functioning, given that there is 

reason to suspect differences in terms of the relative contributions of inattention and hyperactivity 

symptoms to impairment. Lastly, studies need to examine the correlates of self-report measures of ADHD 

symptoms, particularly those correlates that are cognitive or neuropsychological in nature, as they may be 

able to provide more objective data for use in assessment batteries (Nichols & Waschbusch, 2004; 

Woods, Lovejoy, & Ball, 2002). 

Executive Functioning Impairments 

Now that a review of the literature is complete regarding some of the unique challenges that 

researchers face in the study of adult ADHD, a review of the literature regarding executive functioning 

and ADHD is warranted. In an attempt to be as comprehensive as possible, both child and adult research 

will be reviewed. First, it is important to provide an organization framework by which to classify the 

different types of executive functioning deficits that are often examined by researchers. Nigg (2006) 

suggests that the following categories of executive functioning deficits are the most relevant for research 

in ADHD, all of which are considered to contribute to the development of ADHD in varying degrees: 

activation, response suppression, attentional orienting, and stimulus suppression. Each of these 

executive functions and the research literature that defines them thus far will be discussed in turn. 

Descriptions of the classical behavioral tasks that have been used to examine executive functioning 

deficits are provided in Table 1 (Nigg, 2006). Whenever possible, distinctions based on the subtype of 

ADHD will be provided insofar that these findings may enhance knowledge about specific relations 

between ADHD symptom domains (i.e., inattention/disorganization and hyperactivity/impulsivity) and 

executive functioning impairment.    

Activation. Activation is conceptualized as a two-part process in which an individual must first 

preserve a state of readiness to respond and then initiate a motor response once the time is right (Nigg, 

2006; Sergeant, 1999). A real-world example borrowed from tennis includes waiting for an opponent�s 

serve. One must be ready to swing quickly, while waiting for the right moment. If an individual has too 

much activation, they may swing too early or too often. On the other hand, if there is too little activation, 

the person may swing too late or they may completely fail to swing once the serve arrives.   

Pribram and McGuiness (1975) suggested that activation involves left-lateralized dopaminergic 

pathways and recent research suggests that activation is supported by several brain areas including the 

basal ganglia and corpus striatum (Nigg, 2006; Sergeant, 2000). As summarized by Nigg (2006), 
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activation is often examined by evaluating one�s ability to maintain optimal performance over the course 

of a task (e.g., as measured by the Continuous Performance Test�s [CPT] beta parameter, which is a 

calculation used to describe whether one tends to respond impulsively or cautiously throughout the 

duration of a 12-15 minute computerized task) or by examining one�s ability to perform when the stimulus 

is presented at varying event rates (e.g., the Event Rate Go/No Go task in which stimuli are presented at 

slow [8 second], medium [4 second], and fast rates [1 second]).  

In child samples, some research has suggested that activation is a likely deficit for individuals 

with ADHD-C, with the strongest evidence stemming from studies that utilize event rate designs such as a 

modified Go/No Go task (Nigg, 2006). Prime examples of this type of research includes the work of van 

der Meere and colleagues in which children with ADHD-C responded more inaccurately relative to control 

subjects during slow event rates (van der Meere, Shalev, Borger, & Gross-Tsur, 1995; Wiersema, van der 

Meere, Roeyers, Van Coster, Baeyens, 2006), during fast event rates (Potgeiter, Borger, van der Meere, 

de Cock, 2000), and during both slow and fast event rates (van der Meere, Vreeling, & Sargeant, 1992). 

During medium event rates, children with ADHD-C performed similarly to control subjects, suggesting that 

the performance deficit observed during slow and fast event rates may be due to a deficit in activation. A 

recent study in an adult sample partially replicates these findings and suggests that adult males with 

ADHD performed more inaccurately relative to control participants during slow event rates of a modified 

Go/No Go task (Wiersema, van der Meere, Antrop, & Roeyers, 2006).  

Relative to event rate designs, the results for the CPT�s beta parameter are more mixed. A meta-

analysis failed to find evidence supporting a response bias in children with ADHD (Losier, McGrath, & 

Klein, 1996) while a more recent study provided evidence consistent with a deficit in activation for children 

with ADHD (Huang-Pollock, Nigg, & Halperin, 2006). Research in adult samples are also mixed, as a 

meta-analysis found a small, negative effect size (d = -.2) for the CPT beta parameter, suggesting that 

adults with ADHD perform similarly to adults within the control group (Boonstra, Oosterlaan, Sergeant, & 

Buitelaar, 2005).  

In conclusion, the evidence for activation deficits within ADHD remains somewhat mixed, 

regardless of age. However, it should be noted that some researchers have recommended that caution 

should be used with regards to making conclusions about whether activation is impaired in ADHD based 

solely on the findings of the CPT beta parameter, given that its calculation is susceptible to ceiling effects 

(Nigg, 2006). Moreover, Nigg (2006) suggests that an activation deficit is consistent with output response 

speed data in which children with ADHD respond more slowly than control subjects when they are 

supposed to respond as quickly as possible on a variety of motor tasks (e.g., Carte, Nigg, & Hinshaw).  

Response Suppression. The ability to quickly stop an inappropriate response is necessary for 

daily functioning (e.g., Barkley, 1997). Unfortunately, individuals with ADHD frequently display deficits in 

this type of self-regulatory behavior. Response suppression is essential for successful self-regulatory 

behavior, which is often diminished or absent in individuals suffering from ADHD (Nigg, 2006). Those with 

poor response suppression appear to be overactive and impulsive. Several versions of manual go/no-go 
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task and the stop signal task are commonly used to examine response suppression in individuals with 

ADHD. A number of studies have demonstrated that children with ADHD have slower stop signal reaction 

times than control children (e.g., Nigg, 1999; Schachar, Chen, Logan, Ornstein, Crosbie, Ickowicz, & 

Pakulak, 2004). Moreover, two recent meta-analyses have examined the effect size of the average 

difference in the stop signal reaction time for ADHD children verses controls, suggesting a relatively large 

effect size of approximately .6 (Pennington & Ozonoff, 1996; Lijffijt, Kenemans, & Verbaten, 2005). Of 

these two meta-analytic studies, Lijffijt, Kenemans, Verbaten, & van Engeland (2005) examined the 

relative level of impairment in response inhibition in children and adult samples. Their findings suggest 

that inhibitory motor control may be more strongly associated with adult rather than childhood ADHD 

symptoms.  

Attentional Orienting. Attentional orienting can either be automatic (reflexive) or effortful 

(controlled). According to Posner & Peterson (1990), automatic attentional orienting is under the control of 

the posterior attention network, which is responsible for two important tasks: 1) generating the automatic 

cue response that occurs whenever something unexpected comes into one�s vision, and 2) completing 

the basic filtering of perceptual information in order to enhance one�s ability to function and organize an 

appropriate response. Essentially, the posterior attention network is necessary for the efficient processing 

of visual information, as it supports the ability to determine the spatial location in which one may find 

relevant information (Nigg, 2006). These functions are supported by the following brain regions: superior 

parietal cortex, the pulvinar in the thalamus, and the subcortical superior colliculus (Posner & Raichle, 

1994). In contrast, Posner & Peterson hypothesized that effortful attentional orienting occurs within the 

anterior attention network, which is supported by the striatum, cingulate, and frontal lobes. The main 

difference between the anterior and posterior attention networks is the element of control. The posterior 

attention network responds automatically to unexpected cues and the anterior attention network is utilized 

whenever cognitive control is necessary (i.e, directs goal-oriented attentional orienting). 

Traditionally, attentional orienting is evaluated with the Posner Cueing Task. The results of a 

recent meta-analysis (Huang-Pollock & Nigg, 2003) examining attentional orienting in children with 

ADHD-C as well as a single study examining attentional orienting in ADHD-PI (Huang-Pollock, 

Henderson, Nigg, & Carr, 2000) suggests that the posterior attention network is intact for both ADHD 

subtypes. However, it should be noted that the meta-analysis conducted by Huang-Pollock and 

colleagues (2003) suggests that a deficit in the ability to disengage from the warning cues was observed 

for children with ADHD-C in some of the reviewed studies, although the effect disappeared once it was 

averaged across studies. The researchers concluded that there was little evidence in support of a deficit 

in the anterior or posterior attention network in ADHD. Similarly, one of the first studies to evaluate 

attentional orienting in adults with ADHD (Epstein, Conners, Erhardt, March, & Swanson, 1997) 

supported the notion that the posterior attention network is intact for adults with ADHD. However, a deficit 

in disengaging occurred when there was an 8 second time lag between the warning cue and the 

presentation of the target, leading researchers to conclude that there may be problems in the effortful 
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control of attentional orienting. The current study will investigate the degree to which deficits in the 

effortful control of attentional orienting may be related to ADHD symptoms.  

Stimulus Suppression. According to Nigg (2006), the stimulus suppression (or interference 

control) subcategory of EF is related to several functions including: filtering competing information; 

suppressing currently irrelevant information in working memory; and interrupting, canceling, or 

suppressing a motor response.  This aspect of executive functioning is supported by the anterior 

cingulate cortex (Nigg, 2006). Adults with ADHD appear to struggle with the ability to filter out irrelevant 

information. The flanker task and the Stroop task are commonly used to examine stimulus suppression. 

The evidence for a deficit in stimulus suppression is somewhat mixed in both child (Huang-Pollock, Nigg, 

& Carr, 2005) and adult samples (Bush et al., 1999), although it should be noted that the Huang-Pollock, 

Nigg, and Carr (2005) study found some evidence of a stimulus suppression deficit for a subgroup of 

children within the ADHD-PI group, those identified as having a �Sluggish Cognitive Tempo.� Overall, the 

estimated effect size (Cohen�s d) of the stimulus suppression deficit for children and adults with ADHD 

has been estimated to be approximately .5 (Nigg, 2006; Seidman, 2006).   

Criticism of Traditional Executive Functioning Tasks 

 The review of the state of the literature with regards to executive functioning deficits reveals a 

great deal of variability in the findings, and while some of this variability may be related to sampling 

differences, some researchers have expressed concern about the methodology utilized in the classical, 

computerized tasks (Castellanos, Sonuga-Barke, Milham, & Tannock, 2006). For example, a major 

criticism of these tasks involves the failure of these tasks to isolate the executive functioning process they 

are presumed to measure. Specifically, the dependent variable for the majority of the computerized 

measures is reaction time; in many of these studies, the reaction time is recorded when the participant 

completes a manual key press. Children with ADHD are noted to have difficulties with motor timing and 

motor coordination (Rasmussen & Gillberg, 2000; Rommelse, Altink, Fliers, Martin, Buschgens, 

Hartmann, Buitelaar, Faraone, Sergeant, Oosterlaan, 2009) and these difficulties may be related to the 

performance decrements during the classical executive functioning tasks. Secondly, published studies 

using tasks like the STROOP have failed to take initial processing speed into account when examining 

stimulus suppression (i.e., failing to control statistically for reaction time on part 1 of the STROOP when 

examining for relationships between ADHD and reaction time on part 2 of the STROOP). Lastly, some 

classical executive functioning tasks unintentionally tap into multiple aspects of executive functioning; for 

example, when reaction times on the Stop Signal task are examined in absence of reaction times on 

simpler measures, those without stop trials, it is impossible to determine whether deficits are unique to 

impulse control or whether these deficits are instead related to other processes (e.g., variability in 

preparing both go and stop responses [Castellanos, Sonuga-Barke, Milham, & Tannock, 2006]). In 

conclusion, there is room for improvement with regards to the methodology by which executive 

functioning impairments are currently investigated; please see Table 1 for a review of the common 

criticisms associated with traditional executive functioning tasks.    
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Oculomotor Research  

Given that many of the traditional measures used to examine cognitive processing in ADHD have 

been criticized for failing to isolate the executive functioning process they are presumed to measure, 

some researchers have turned to oculomotor tasks. Oculomotor tasks examine eye movements (i.e., 

saccades) that are executed at the level of milliseconds. The defining features of saccades, their metrics, 

and the neural substrates of the oculomotor system are well understood at present, which provides 

researchers a great deal of information about typical and atypical cognitive development and information 

processing (Karatekin, 2007).  

According to Munoz, Armstrong, and Coe (2007), the average individual performs several 

hundred thousand saccades during a typical day. Saccades serve an essential purpose in the processing 

of sensory information because saccades align the fovea, the region of the eye that provides the greatest 

visual acuity, with the most relevant visual stimuli. In order to effectively process visual stimuli, the eye 

must be able to move quickly and accurately. Moreover, the eye must remain fixated on those stimuli long 

enough for the fovea to analyze the information, which requires the suppression of impulses to move the 

eye towards other visual stimuli. Therefore, the eye must alternate between the execution and 

suppression of saccades in order to be most efficient, and consequently, vision is conceptualized as an 

active, purposeful process (Findlay & Gilchrist, 2003).  

In many ways, the eyes have long been considered the window to the mind and, according to 

Karatekin (2007), oculomotor performance research was first conducted in the late 1800�s (e.g., Huey, 

1898; Delabarre, 1898). These early studies utilized restrictive harnesses in order to decrease the 

likelihood of extraneous head movements and primitive eye tracking technology (i.e., objects that were 

physically attached to the eyeball following topical anesthesia with a solution of cocaine). Thankfully, 

oculomotor research currently utilizes non-invasive techniques and is accomplished through video 

monitoring of eye movements.  

Interestingly, different types of saccadic dysfunction have been linked to unique forms of 

psychopathology and specific regions of the brain (i.e., Schizophrenia, Parkinson�s Disease, Tourette�s 

Syndrome, and ADHD; Munoz, Armstrong, & Coe, 2007). Moreover, a recent within-subjects design 

documented changes in the quality of saccades in relation to alcohol consumption, providing support for 

the sensitivity of oculomotor tasks (Vorstius, Radach, Lang, & Riccardi, 2007). These findings are 

enhanced by the work of Klein & Fischer (2005) who documented that the split-half and odd/even 

correlations of the most common oculomotor tasks were good to excellent and the test/retest reliability is 

moderate, but improves with increased age of participants. 

When compared to traditional neuropsychological tasks, oculomotor tasks are promising in a 

number of ways. Firstly, relative to computerized tasks that only provide reaction times, oculomotor tasks 

generate richer datasets (Rommelse, Van der Stigchel, & Sergeant, 2009). For example, newer eye 

tracking hardware records data at the millisecond level and can provide an account of all of the events 

leading up to the preparation of a participant�s response (e.g., the participant looked at the fixation cross, 
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exhibited two premature, anticipatory saccades to a potential target location, returned to the fixation 

cross, and then made the correct saccade to the target). In addition, oculomotor tasks are often designed 

with appropriate control conditions; the antisaccade task includes prosaccade trials and this kind of 

baseline data allows researchers to draw stronger conclusions about dysfunctional performance 

(Rommelse, Van der Stigchel, & Sergeant, 2009).  Lastly, oculomotor tasks are often simpler for the 

participant and do not require the completion of complex motor responses (Rommelse, Van der Stigchel, 

& Sergeant, 2009); as such, these kinds of tasks are well suited for the examination of ADHD.  

Taken together, there is good reason to believe that oculomotor tasks will provide better data 

than traditional executive functioning tasks. Although there is a paucity of research examining head-to-

head performance deficits for children or adults with ADHD on oculomotor vs. traditional cognitive tasks, 

there have been several studies examining these kinds of relationships in people diagnosed with 

Schizophrenia and other clinical syndromes. A recent paper by Garbutt and colleagues (2008) examined 

the ability of oculomotor tasks to distinguish between several overlapping Frontotemporal Lobar 

Degeneration syndromes (FTLD) and their findings support the utility of oculomotor measures: nearly 

every syndrome demonstrated a unique pattern of oculomotor impairment. Moreover, the oculomotor 

tasks were better than traditional neuropsychological measures in terms of their ability to differentiate 

Progressive Supranuclear Palsy from other syndromes.  

Park (1997) examined the degree to which the oculomotor delayed response task related to 

performance on the Wisconsin Card Sort Test (WCST) in adults diagnosed with Schizophrenia, adults 

diagnosed with Bipolar Disorder, and a nonpsychiatric control group. The results indicated that correct 

responses on the oculomotor delayed response task were significantly correlated with the number of sets 

achieved on the WCST (r =.52, p<.01), errors on the WCST (r = -.62, p<.01), and the number of 

perseverative errors on the WCST (r = - .60, p<.01). Similarly, Levy, Mendell, and Holzman (2004) 

examined performance on the antisaccade task, the Stroop Color-Word Interference Test, and the WCST 

in a sample of adults diagnosed with Schizophrenia and a nonpsychiatric control group. The results 

suggested that the dependent variables from the antisaccade task and the Stroop were significantly 

correlated for those diagnosed with Schizophrenia as well as controls (i.e., Spearman�s rho ranged from 

.45-.49, p<.05), but that the WCST was not related to performance on the antisaccade task. Lastly, 

Radant, Claypoole, Wingerson, Cowley, & Roy-Byrne (1997) examined the extent to which a battery of 

neuropsycholgical tests correlated to a battery of oculomotor tasks for adults diagnosed with 

Schizophrenia. Their results indicated that oculomotor tasks that are designed to examine frontal lobe 

deficits were significantly intercorrelated with traditional neuropsychological measures; however, they 

suggested that future research needed to investigate specific frontal lobe deficits and deficient oculomotor 

functions more precisely.  

In summary, research that examines the relationship between performance on oculomotor tasks 

and traditional neuropsychological measures seems to indicate that: 1) these types of tasks are 

moderately correlated, and 2) oculomotor tasks provide greater differentiation among overlapping clinical 
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syndromes. These two outcomes suggest that the dependent variables generated by oculomotor and 

traditional neuropsychological tasks tap into the same executive functioning deficits; at the same time, 

oculomotor tasks appear to be superior to traditional tasks in terms of their ability to differentiate among 

closely related clinical syndromes. Overall, it seems reasonable to suggest that oculomotor tasks are, at 

the least, as sensitive as traditional neuropsychological tasks in terms of the ability to measure executive 

functioning impairment, but that specificity may be enhanced by the use of oculomotor tasks.  

A review of the literature utilizing oculomotor tasks in relation to ADHD reveals a number of 

intriguing findings. Several studies have provided support for a deficit in the ability to suppress saccades 

and a number of studies have also documented increased errors, increased saccadic latencies, and 

greater variability in latencies for individuals diagnosed with ADHD (Mostofsky, Lasker, Cutting, Denckla, 

& Zee, 2001; O�Driscoll et al., 2005; Feifel, Farber, Clementz, Perry, & Anllo-Vento, 2004; Ross, Harris, 

Olincy, & Radant, 2000; Munoz, Armstrong, Hampton, & Moore, 2003; Hanisch, Radach, Holtkamp, 

Herpertz-Dahlmann, & Konrad, 2005; Van der Stigchel et al., 2007).  

In terms of specific oculomotor tasks that have been utilized in ADHD research, the prosaccade 

task has been used to measure activation in a manner similar to the CPT in a group study of adults 

diagnosed with ADHD and controls (e.g., Fiefel, Farber, Clementz, Perry, & Anllo-Vento, 2004). In their 

version of the prosaccade task, participants were instructed to maintain their gaze on a centralized 

fixation cross until the presentation of a target. The target was presented at different time intervals and 

the location of the target was randomized; participants were instructed to execute a saccade as quickly 

and accurately as possible to the target location. The results of Fiefel et al. (2004) indicated that adults 

with ADHD executed significantly more anticipatory saccades, saccades that were generated before the 

target presentation, relative to non-ADHD controls. Interestingly, Fiefel et al. (2004) failed to find 

significant differences in latencies for the ADHD Group, although their data exhibited a statistical trend, 

F(1, 22)=3.01, p<.10, in which the ADHD group tended to exhibit faster latencies than participants within 

the Control group.  

An additional oculomotor task that has been borrowed from classical executive functioning tasks 

is the countermanding, or stop signal task, which is used to measure response suppression. In the 

oculomotor version of the countermanding task, participants are instructed to execute saccades to the 

target as quickly and accurately as possible on most, but not all trials; participants are encouraged to 

maintain their gaze on a centralized fixation cross during trials in which a visual stopping cue is 

presented. The timing of the presentation of the stopping cue typically varies, and similar to the classical 

stop signal task, longer stop intervals typically result in fewer successful inhibitions of prepotent 

responses. A recent exemplary study of the countermanding task that examined problematic performance 

of children with ADHD and controls (Hanisch, Radach, Holtkamp, Herpertz-Dahlmann, & Konrad, 2005) 

found that children with ADHD exhibited a significantly smaller proportion of successfully inhibited 

saccades relative to control children; moreover, the stop signal reaction time was longer in children with 

ADHD relative to the control group. 
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Cueing tasks allow researchers to examine attentional orienting using oculomotor paradigms. In 

the simplest form of an oculomotor cueing task, participants are instructed to maintain their gaze on a 

centralized fixation cross until a target is presented. Prior to the introduction of the target, a cue (typically 

an arrow) is presented that provides information about the likely location of the ensuing target; on the 

majority of trials, the cues are congruent with the target location. However, on a minority of trials, the cues 

provide invalid information about the target presentation. For example, Oberlin, Alford, & Maracco (2005) 

used a cueing task within a sample of adults diagnosed with ADHD-C, ADHD-PI, and controls. Their 

findings indicated that adults diagnosed with ADHD-C, but not ADHD-PI, demonstrated significantly 

longer latencies to the target within the cue invalid conditions; moreover, their findings indicated that the 

ADHD-C group exhibited 2-3 times more anticipatory saccades relative to the ADHD-PI and control 

groups.  

Lastly, the oculomotor capture paradigm measures stimulus suppression, and during the 

oculomotor capture task, participants are instructed to execute a saccade towards the target in the face of 

distractors. Distractors are present in a minority of trials and the saliency of the distractor is systematically 

manipulated in such a way that they are sometimes easier to ignore than others. Van der Stigchel et al. 

(2007) serves as a recent example of the oculomotor capture paradigm; researchers evaluated the 

performance of children diagnosed with ADHD and their unaffected siblings. The results of their study 

suggested that hyperactivity/impulsivity symptoms were associated with the frequency of intrusive 

saccades (i.e., saccades that were not directed at the target or the distractor), and interestingly, 

symptoms of inattention were unrelated to intrusive saccades, which underscores the importance of 

examining symptom domains independently of one another. Contrary to prediction, symptoms of 

inattention were unrelated to errors towards the distractor, indicating that inattention does not influence 

the likelihood of one�s attention being �captured� by irrelevant task parameters. Lastly, Van der Stigchel 

and colleagues (2007) found that both symptoms of inattention, F(1, 114)=6.37, p=.01, and symptoms of 

hyperactivity/impulsivity, F(1, 114)=3.90, p=.05, predicted significantly longer saccadic latencies.  

Sex Differences 

Although the initial studies that have examined the relationship between oculomotor impairment 

and ADHD have been promising, many of them have failed to examine potential moderating factors that 

have been identified in the literature. According to recent research, there is reason to evaluate sex 

differences in ADHD, particularly sex differences in the investigation of executive functioning within adult 

samples (Li, Zhang, Duann, Yan, Sinha, & Mazure, 1999; Diamond, 2007). Moreover, there are 

differences in the prevalence rates for ADHD for males and females; for example, a clinic-based study 

investigated the sex ratio for boys and girls with ADHD and indicated that there are as many as 9 boys 

diagnosed with ADHD to every 1 girl (Brown, Maiden-Swain, & Baldwin, 1991). Additional research has 

suggested that the severity of impairment for girls diagnosed with ADHD increases with age, whereas for 

boys, impairment tends to remain stable or improve slightly (Brown, Maiden-Swain, & Baldwin, 1991; 

Berry, Shaywitz, & Shaywitz, 1985). Given these gender differences in ADHD symptom severity and 
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prevalence rates in clinic-populations, some researchers have suggested that only the most severe cases 

of female ADHD are referred for treatment (Gaub & Carlson, 1997). To our knowledge, there is no study 

that has examined the extent to which sex differences influence executive functioning in a non-referred, 

adult sample and it will be important to evaluate the extent to which these differences occur within the 

community.     

Conceptual and Statistical Approaches to Studying Performance Based Measurement 

Over time, two distinct approaches to the study of performance-based assessment have been 

utilized: 1) an approach that attempts to examine universal aspects of cognitive processing, and 2) an 

individual differences approach. The first approach evaluates performance as a function of trial and task 

parameters, with an overall focus of examining whether patterns of performance exist for all participants 

(e.g., whether lengthy delay intervals predict increased premature responses). While this approach is 

extremely useful in furthering our understanding of human factors, it does not help us understand why 

some people tend to perform worse than others on performance-based assessment measures.    

Alternatively, the individual differences approach, has identified a number of personal 

characteristics that influence performance on cognitive measures, including background factors (e.g., age 

or sex), cognitive abilities (e.g., intellectual functioning), and ADHD symptoms (i.e., inattention and 

hyperactivity/impulsivity). Similar to the general factors approach, however, the individual differences 

approach fails to adequately model the relations between the various personal characteristics and task 

performance: these studies often fail to examine the significance of task stimuli across participants and 

typically aggregate performance across trials. In the end, both approaches fail to adequately examine the 

comparisons among trials and/or interactions among trials and personal characteristics; consequently, 

improvements are needed in terms of the approach often used in measuring performance based 

measurements.   

Fortunately, newer statistical packages are available that allow us to combine these approaches; 

these procedures are known as Hierarchical Linear Models (HLM; Raudenbush & Bryk, 2002). HLM 

procedures are capable of handling nested data, and allow simultaneous modeling of the effects of both 

levels (participant and item or trial) on the dependent variables. In the specific case of performance based 

assessment, HLM allows for the integration of findings from both the cognitive and clinical approaches by 

allowing us to nest trials (and task conditions) within participants (and their characteristics). In addition to 

modeling the effects of both task and participant characteristics simultaneously, the nesting structure 

allows variables dependent on both the particular task and a particular participant to be entered into the 

model (e.g., the response speed for a specific participant within a particular condition). Taken together, 

multilevel modeling procedures are much more appropriate than more traditional approaches in the 

investigation of performance-based measurement insofar that these approaches allow us to jointly 

consider the cognitive and participant-level factors that influence an individual�s performance on a 

computerized assessment measure.  
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Current Study 

The current study assessed the relation among unique aspects of executive functioning 

impairments (i.e., activation, response suppression, attentional orienting, and stimulus suppression) and 

ADHD symptom domains (inattention and hyperactivity/impulsivity) in a non-referred, mixed gender 

sample of college-aged adults. A non-referred sample has the ability to test the external validity of prior 

clinic findings as well as to provide information about the dimensional nature of ADHD symptoms. While it 

is often the case that samples including college-aged individuals are criticized for utilizing a sample of 

convenience, it is also the case that there are many concerns related to psychopathology for these 

individuals. Specifically, there have been a number of studies and articles devoted to the importance of 

identifying ADHD in college-aged individuals, given that ADHD has been associated with an increased 

risk for school failure (e.g., Heiligenstein, Guenther, Levy, Savino, & Fulwiler, 1999; DuPaul et al., 2001; 

Weyandt, Linterman, & Rice, 1995). College samples have previously provided an adequate range of 

ADHD symptoms to find significant effects (Nigg et al., 2002) and these samples have also been found to 

be nearly equivalent in terms of symptom range and severity relative to community samples (DuPaul et 

al., 2001; Faigal, 1995). Lastly, given that the proposed study�s aims are developmental in nature, a 

college sample is ideal in terms of its ability to provide information about whether executive functioning 

deficits can be established in young adult ADHD, especially despite enhanced cognitive development 

(Benes, 2001). Therefore, the current study utilized a college sample in an attempt to provide more 

information about the nature of executive functioning impairments in young adulthood.  

In particular, the current study aimed to provide information about the following questions: 1) 

Which ADHD symptom domains are uniquely related to each aspect of executive functioning impairment 

(as indexed by performance on each of the oculomotor tasks), 2) Are these relations unique to ADHD 

symptoms and not better explained by comorbid externalizing psychopathology (i.e., antisocial personality 

disorder symptoms), 3) How does each ADHD symptom domain relate to different aspects of adaptive 

functioning, and 4) Does executive functioning impairment mediate the relationship between adaptive 

functioning and ADHD symptom domains.  

In addition, given the previously reviewed literature that suggests that sex may moderate the 

relationship between ADHD symptoms and executive functioning impairment (e.g., Li, Zhang, Duann, 

Yan, Sinha, & Mazure, 1999), as well as literature suggesting that inattention and hyperactivity are highly 

correlated (e.g., Rodriguez, Tercyak, & Audrain-McGovern, 2007), the current study conducted follow-up 

analyses, when appropriate, to determine whether different patterns of performance emerged for males 

and females and whether inattention and hyperactivity interact to predict deficits in performance on the 

oculomotor tasks. Whenever possible, these questions were addressed using HLM procedures in an 

effort to examine task and participant characteristics simultaneously.  

A Priori Hypotheses 

At a conceptual level, each task was designed to tap into a distinct domain of executive 

functioning impairment: the VCTI Prosaccade was designed to tap into activation, the Countermanding 
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task was designed to measure response suppression, the Oculomotor Cueing Task was designed to 

examine attentional orienting, and the Oculomotor Capture Task was designed to tap into stimulus 

suppression. Whenever possible, the research literature was utilized to assist us in making a priori 

predictions regarding unique associations between executive functioning impairments and ADHD 

symptom domains; specifically, available research suggests that hyperactivity/impulsivity is likely to be 

uniquely related to problematic performance on the Oculomotor Cueing Task (Oberlin, Alford, & Maracco, 

2005); it was predicted that the response speed data from the Oculomotor Capture Task would be 

uniquely related to symptoms of inattention, given the deficits observed for the ADHD-PI group in Huang-

Pollock, Nigg, & Carr, 2005, although it should also be noted that, Van der Stigchel and colleagues (2007) 

found that both symptoms of inattention, F(1, 114)=6.37, p=.01, and symptoms of 

hyperactivity/impulsivity, F(1, 114)=3.90, p=.05, were related to saccadic latency; lastly, it was predicted 

that intrusive saccades on the Oculomotor Capture Task (i.e., saccades that are not directed at the target 

or the distractor) would be uniquely related to hyperactivity/impulsivity consistent with Van der Stigchel et 

al, 2007).  

Whenever extant research did not provide us with a basis for making a priori predictions, we did 

so from a conceptual level. For example, activation was viewed as an executive function that is most 

likely to be related to attention; as such, it was hypothesized that performance on the VCTI Prosaccade 

would be uniquely related to inattention. Similarly, response suppression was viewed as an executive 

function that is most likely to be related to hyperactivity/impulsivity, and as such, performance on the 

Countermanding Task was hypothesized to be uniquely related to hyperactivity/impulsivity.  

At the same time, anticipatory errors, or premature saccades, were hypothesized to be uniquely 

associated with hyperactivity/impulsivity symptoms regardless of task, given that from a conceptual level, 

premature saccades appear to be rooted in impulsivity. In a similar fashion, directional errors (i.e., errors 

in which participants erroneously executed saccades in a direction other than the target location) were 

hypothesized to be uniquely associated with inattention for the VCTI Prosaccade, the Countermanding 

Task, and the Oculomotor Cueing Task. As previously discussed, for the Oculomotor Capture Task, we 

hypothesized that directional errors towards the distractor would be uniquely related to symptoms of 

inattention, whereas hyperactivity/impulsivity symptoms were hypothesized to be uniquely related to 

intrusive saccades (i.e., saccades that are not directed towards the distractor or the target), consistent 

with Van der Stigchel et al. (2007). Specific a priori hypotheses, including those that involve particular 

task parameters, are listed below: 

VCTI Prosaccade.  1a. On the VCTI Prosaccade task, inattention was hypothesized to interact 

with cue interval to predict increased latency within primary response trials only (i.e., not during trials in 

which the participant executed premature saccades). Specifically, we hypothesized that the longest 

latencies would occur within the 250 ms and 4000 ms cue intervals, given the research literature 

regarding activation and ADHD that suggests that the most problematic performances are observed 
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during slow event and fast event rates and that normal performance was observed during medium event 

rates (van der Meere, Vreeling, & Sargeant, 1992).   

 1b. On the VCTI Prosaccade task, hyperactivity/impulsivity was hypothesized to interact with cue 

interval to predict increased premature errors such that there would be a linear increase in premature 

errors as a function of lengthened cue intervals, particularly for participants elevated on symptoms of 

hyperactivity/impulsivity. 

 1c. On the VCTI Prosaccade task, inattention was hypothesized to interact with cue interval to 

predict directional errors; specifically, we predicted that the largest number of directional errors would 

occur within the longest cue intervals, particularly for participants exhibiting elevated levels of inattention.  

Countermanding Task. 2a. On the Countermanding Task, it was predicted that 

hyperactivity/impulsivity would be related to longer stop signal reaction times.  

 2b. On the Countermanding Task, it was predicted that hyperactivity/impulsivity would be 

uniquely related to increased reaction time on go trials.  

 2c. On the Countermanding Task, it was predicted that hyperactivity/impulsivity would interact 

with stop interval to uniquely predict increased unsuccessful inhibitions within stop trials such that the 

largest number of unsuccessful inhibitions would occur within trials with the longest stop intervals, 

particularly for participants with elevated levels of hyperactivity/impulsivity.   

 2d. On the Countermanding Task, it was predicted that hyperactivity/impulsivity would be related 

to increased premature errors, particularly during the longest intervals.  

 2e. On the Countermanding Task, it was predicted that inattention would be uniquely related to 

directional errors.  

Oculomotor Cueing Task. 3a. On the Oculomotor Cueing Task, it was predicted that 

hyperactivity/impulsivity will interact with cue validity to predict increased latency within primary response 

trials only; specifically, we predicted that the longest latencies would occur during trials with an invalid 

cue, particularly for participants elevated in symptoms of hyperactivity/impulsivity.  

 3b. On the Oculomotor Cueing Task, it was predicted that hyperactivity/impulsivity would be 

uniquely related to premature errors.  

 3c. On the Oculomotor Cueing Task, it was predicted that inattention would interact with cue 

validity to uniquely predict directional errors; specifically, we predicted that the largest number of 

directional errors would occur during trials with an invalid cue, particularly for participants elevated in 

symptoms of inattention.  

Oculomotor Capture Task. 4a. On the Oculomotor Capture Task, it was predicted that inattention 

would interact with trial type to predict increased latency, with the worse performance observed during the 

additional onset stimulus trials, particularly for participants elevated in symptoms of inattention.  

 4b. On the Oculomotor Capture Task, it was predicted that inattention would interact with trial 

type to predict increased directional errors towards the distractor; these errors were predicted to be most 
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likely during onset trials (as opposed to additional stimulus trials), particularly for participants elevated in 

symptoms of inattention.  

 4c. On the Oculomotor Capture Task, consistent with Van der Stigchel et al. (2007), it was 

predicted that hyperactivity/impulsivity would be related to intrusive saccades (i.e., saccades that are not 

directed at the target or the distractor).   

 4d. On the Oculomotor Capture Task, it was predicted that hyperactivity/impulsivity would be 

related to premature saccades.  

Adaptive Functioning and Real-World Impairment  

In order to address questions related to adaptive impairment and the real world functioning of 

adults exhibiting ADHD symptoms, the following a priori hypotheses were evaluated:  

 5a. Relations between ADHD symptom domains and deficient oculomotor performance will not be 

better explained by comorbid externalizing psychopathology (i.e., antisocial personality disorder 

symptoms). 

5b. Consistent with Stavro, Ettenhofer, & Nigg (2006), inattention will be uniquely related to 

problems in adaptive functioning.  

5c. Executive functioning impairment will mediate the relationship between adaptive functioning 

and ADHD symptom domains.  

Follow-up, Exploratory Analyses 

 Regarding follow-up analyses, those for which there was no basis to form a priori predictions, we 

examined the degree to which the ADHD symptom domains interact with one another to predict deficient 

executive functioning performance, based on previous research that has demonstrated that symptoms of 

inattention are highly correlated with hyperactivity/impulsivity (Rodriguez, Tercyak, & Audrain-McGovern, 

2007). In addition, we examined the extent to which sex differences predict executive functioning 

impairment. particularly sex differences in the investigation of executive functioning within adult samples 

(Li, Zhang, Duann, Yan, Sinha, & Mazure, 1999). 
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CHAPTER 2 

METHOD 
 

Participant Recruitment 

 During the fall, spring, and summer semesters of 2007, 99 college students (aged 18-28), were 

recruited from a larger screening sample consisting of all students in the PSY 2012 course at Florida 

State University. The chosen n of 99 was supported by a power analysis, which indicated that 98 

participants are sufficient to detect a medium effect size (power= .80). The current project was part of a 

larger research, IRB approved research protocol broadly focused on the correlates, maintenance, and 

expression of non-referred adult ADHD. Participants were excluded from the study if there was evidence 

of sensorimotor impairment (e.g., blindness, colorblindness, or deafness), head injuries that resulted in 

the loss of consciousness, or those with an estimated intellectual functioning less than 80. A modified 

version of the Adult ADHD Self Report Rating Scale, in which students were also asked whether they 

have ever been diagnosed with ADHD and whether they were currently taking psychostimulant 

medication for the treatment of ADHD, was given during the mass screening sessions of all PSY 2012 

courses. Scores on the Adult ADHD Self Report Rating Scale were used to provide a basis for purposive 

sampling procedures and participants were recruited with varying levels of self-reported ADHD 

symptoms. Further, every effort was made to stratify the proposed study�s sample to ensure that it 

approximates the demographic characteristics of the overall screening sample. Every attempt was made 

to recruit equal numbers of male and female participants from each quartile; however, it should be noted 

that quartiles 1-3 had 1 fewer male than females, whereas the 4
th
 quartile had 3 fewer males than females 

(Please see Table 2 for additional information about the composition of the quartiles as well as the cutoff 

scores used to purposively sample).  

Procedures 

Selected participants completed all measures during an experimental session conducted at 

Florida State University. The session was conducted in several distinct parts, in which half of the 

oculomotor tasks (i.e., the VCTI Prosaccade and the Countermanding task) were given immediately after 

informed consent procedures were completed (following a vision test in which participants were screened 

for color blindness, nystagmus, and strabismus; please see Appendix F for informed consent). 

Participants were given a chance to stand up, stretch, and take a short break prior to the completion of 

the second half of the oculomotor tasks (i.e., the Oculomotor Cueing and the Oculomotor Capture Tasks). 

Upon the completion of the oculomotor tasks, participants were administered the KBIT2 and the 

questionnaires. Overall, the experimental session lasted approximately 3 hours and each participant 

received 3 course credits for their PSY 2012 course.  

In order to enhance the proposed study�s ability to find effects related to ADHD, every effort was 

made to schedule participants who were taking psychostimulant medications for the treatment of ADHD 

during a medication holiday; two students participated during a medication holiday of their choosing in 

which they reported that they had not taken their stimulant medication in the 24 hours preceding their 
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scheduled testing appointment. It should be noted that, only students that indicated that medication 

holidays were consistent with the dosing instructions of their prescribing physician were asked to 

participate during a medication holiday of their choosing; this was the case for both of the participants 

who were taking stimulant medication in the current study.   

Measures  

 Kaufman Brief Intelligence Test, Second Edition (KBIT-2; Kaufman & Kaufman, 2004). The KBIT-

2 was developed to provide a quick estimate of intelligence and is appropriate for use for individuals ages 

4-90. In the current study, the Verbal IQ score from the KBIT-2 would serve as a potential covariate in 

data analyses, provided that the measure was significantly correlated with ADHD symptoms.    

Adult ADHD Self Report Rating Scale (ASRS-v1.1; Kessler et al., 2005; see Appendix A). The 

ASRS is an eighteen-item checklist measure based on the DSM-IV-TR criteria for ADHD that also 

contains a six-item screening measure. The full version has nine items for each ADHD symptom domain 

(i.e., inattention/disorganization and hyperactivity/impulsivity). Each item probes the frequency in which 

ADHD symptoms occur within the past 6 months on a 5-point Likert Scale (0= �Never� to 4= �Very Often�). 

According to Kessler et al. (2005), both the short and long versions of the ASRS have been successful in 

identifying blind clinical diagnoses of ADHD in a community sample in terms of sensitivity (68.7 and 

56.3% respectively), specificity (99.5% and 98.3% respectively), overall classification accuracy (97.9% 

and 96.2% respectively), and kappa (.76 and .58 respectively). Although the shorter, screening measure 

appears to have a slight statistical advantage when compared to the full version of ASRS, the present 

study utilized the total scores of the ASRS symptom domains to recruit participants. The ASRS was also 

used once participants arrived for the experimental session, in order to serve as a measure of current 

ADHD symptoms. In the current study, the full version of the ADHD Self Report Rating Scale 

demonstrated good internal consistency as evidenced by a coefficient alpha of .87.     

 Personality Disorders Questionnaire IV (PDQ-IV; Hyler et al., 1988; see Appendix B). The PDQ-

IV is a checklist measure designed to assess DSM-IV Cluster B Personality Disorder symptoms, such as 

Antisocial Personality Disorder. Prior versions of the PDQ have demonstrated high sensitivity and 

moderate specificity relative to interview-based measures (Trull & Larsen, 1994; Zimmerman & Coryell, 

1990). In terms of stability of late adolescence/early adulthood samples, the PDQ has demonstrated 

moderate stability over a 2 year period (Daley et al., 1999). Similar to other published investigations 

(James & Taylor, 2007) the Antisocial Personality Disorder (ASPD) portion of the PDQ-IV was used as a 

measure of current ASPD symptoms. The PDQ-IV contains seven items that are rated as present or 

absent (0= �No� to 1=�Yes�) and the total number of items endorsed positively by participants was used 

as an overall ASPD symptom count. In the current study, the PDQ-IV demonstrated an alpha coefficient 

of .71.  

Adult ADHD Quality of Life Questionnaire (AAQoL; Brod, Johnston, Able, & Swindle, 2006; see 

Appendix C). The AAQoL is a 26 item measure designed to assess ADHD related impairment along four 

life domains or scales: Life Productivity, Psychological Health, Relationships, and Life Outlook. The 
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individual items are rated on a 5-point Likert Scale (1=�Not at all/Never� to 5=�Extremely Often or Very 

Often�). Higher scores reflect better functioning. The total score of the AAQoL has yielded good internal 

consistency reliability as measured by Cronbach�s alpha (.93) as well as adequate construct and 

discriminate validity (Brod, Johnston, Able, & Swindle, 2006). The current study utilized the total score as 

an index of adaptive impairment related to ADHD. The AAQoL demonstrated good internal consistency 

within the current study as evidenced by a coefficient alpha of .88.  

Adult Self Report Scale (ASR; Achenbach, 2003; Appendix D). The adaptive functioning section 

of the Adult Self Report Scale was used as a measure of overall adaptive functioning in the current study. 

The ASR adaptive functioning scale assesses impairment across five domains: friends, romantic 

relationships, family relationships, occupational functioning, and academic functioning. Higher scores 

reflect better functioning. The ASR has successfully been used in previous investigations examining adult 

ADHD (Stavro, Ettenhofer, & Nigg, 2006).  

Driving Behavior Questionnaire (DBQ; Reimer et al., 2005; See Appendix E). The DBQ is 

designed to measure specific aspects of driving impairment including errors, violations, and lapses. In a 

study by Reimer et al. (2005), ADHD was positively and significantly related to scores on all three 

dimensions of the DBQ. The overall score of the DBQ was used as a measure of driving impairment in 

the current study; the DBQ demonstrated a coefficient alpha of .91.  

Oculomotor Performance. Each of the oculomotor tasks were conducted using the EyeLink 2K 

measurement system (SR Research Ltd., www.eyelinkinfo.com). It has a relative spatial resolution of 

0.02° RMS at 2000 Hz, and its absolute accuracy is below 0.25, depending on calibration (see McConkie, 

1981, for details on calibration; Inhoff & Radach, 1998, for measurement issues). The proposed 

experimental data was recorded from the right eye only. The on-line saccade detector of the eye tracking 

system was set to detect saccades with an amplitude of 0.15° or greater, using an acceleration threshold 

of 8000°/sec² and a velocity threshold of 30°/sec.   

During eye tracking, participants were seated in a comfortable chair approximately 80 cm from a 

22 inch CRT monitor.  A chin and forehead rest were used to stabilize the head, and participants were 

asked to avoid making any large head movements. The eye camera was adjusted until a clear corneal 

reflection was present. After setting the threshold for detecting the pupil, the system was calibrated.  

Calibration was performed before each block of trials and a drift correction before each trial to ensure 

high data quality with mean average deviation in validation trials under 0.25°. Once the calibration 

procedure was successfully completed, the experimental session was started. At the end of each trial, the 

recoding system waited until the eyes retuned to the central fixation stimulus prior to the initiation of the 

next trial; once the eyes returned to the central fixation stimulus, participants were able to complete a key 

press, which initiated the next trial, thus ensuring comparable preparation intervals before stimulus onset.   

 Rather than treating each eye movement task as a separate experiment, the tasks were 

integrated between two experimental parts (I and II) in which a common stimulus layout was utilized and 

similar timing occurred between the two parts. The order of tasks were identical for all participants, 
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following a rule of gradually increasing task complexity, which allowed for direct comparisons between 

subjects at the expense of potential vulnerability for task order effects. Conditions within tasks were fully 

counterbalanced.     

The common layout for all tasks consisted of a central fixation cross with a diameter of 0.5° of 

visual angle and four possible target locations along the horizontal and vertical axes at 4° and 8° to and 

from the central fixation cross. Peripheral targets were green �smiley� faces with a diameter of 0.3° of 

visual angle. Please see Appendix H for task instructions.   

Part I of Experimental Session. Before completing any oculomotor tasks, the participant was 

assessed for near and far visual acuity, strabismus, lack of stereopsis and color blindness. After verifying 

that the participant had normal or corrected to normal vision, the participant completed the variable cue to 

target interval prosaccade task and the countermanding saccade task (described below).   

In block one, the variable cue to target interval (VCTI) prosaccade task (see Figure 1A), a light 

gray central fixation cross subtending 0.5° of visual angle was presented in the center of the screen.  

Since this task was intended to examine sustained attention, participants were instructed to maintain 

fixation for 250, 1000, or 4000 milliseconds. Following the fixation interval, a target was presented at one 

of four locations (i.e., the locations were 4 and 8 degrees left or right of the center). Four stimulus 

locations were used in order to prevent participants from developing routines for preprogrammed 

saccades with fixed amplitude to the left or right direction. There were 192 trials (16 trials per each 

combination of the four horizontal target locations and three delay periods). Participants were instructed 

to �catch the smiley� as quickly and accurately as possible.   

The last task in the Part I of the experimental session was the countermanding saccade task 

(see Figure 1B & 1C).  This task is an oculomotor version of the stop signal paradigm widely used in 

cognitive psychology (Logan & Cowan, 1984; Logan, Schacher, & Tannock, 1997) and provides a direct 

test of the ability to withhold prepotent responses. In the countermanding paradigm, participants 

completed 216 trials. Similar to the VCTI, a target was presented in the periphery; 144 trials were 

designed as �go� trials, in which participants were instructed to execute a saccade towards the target (a 

green smiley) as quickly as possible. The stimulus presentation was similar for �stop� and �go� trials; 

however, on 72 of the 216 trials, the central green fixation cross was replaced by a 200 ms. red stop 

signal that occurred 75, 125 or 175 ms. after the onset of the peripheral target. The red stop signal serves 

as the signal for the participant to inhibit a saccade towards the target.  

It should be noted that, consistent with Logan (1994), Hanisch, Radach, Holtkamp, Herpertz-

Dahlmann, & Konrad (2005), and Eagle, Baunez, Hutcheson, Lehmann, Shah, & Robbins (2007), the 

stop signal reaction time was calculated by: 1) rank ordering the reaction times on go trials, 2) taking the 

n
th 

reaction time from the rank-ordered list of go reaction times for each stop signal delay interval (n was 

calculated by multiplying the number of reaction times in the distribution by the probability of responding 

on stop signal trials within the same stop signal delay condition), and finally, 3) the stop signal reaction 

time was created by subtracting the stop signal delay interval from the obtained value from step 2. The 
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average of these values is then taken for each subject, aggregated over the 3 stop signal delay intervals, 

as the stop signal reaction time.  

In summary, the primary dependent variables in part I are saccade latency, the frequency of 

premature saccades, and directional errors. In addition, specific dependent variables are used for 

different tasks. As an example, for the Variable Cue to Target Interval Prosaccade, saccade latency and 

premature saccades are examined as a function of the delay interval. For the countermanding saccade 

task, the dependent variables are the saccadic response time on go trials, the percentage of successful 

inhibition in stop trials, and the stop signal reaction time (i.e., the time needed to respond to the stop 

signal; Logan & Cowan, 1984; Eagle et al., 2004).  

Part II of Experimental Session.  The second block used an oculomotor cueing task in order to 

examine possible deficits of attentional orienting in ADHD (see figure 2 C). Relative to tasks in Part 1, the 

visual array for the oculomotor cueing task was identical; however, a central (endogenous) cue was 

added to the visual array. The cue consisted of an arrow that extended 0.5° of a visual angle: the arrow 

orientation signaled the direction of the discrimination stimulus. Arrows replaced the central fixation target 

after 500 ms and remained visible for the remainder of the trial. There were 192 trials on the oculomotor 

cueing task and cues were valid in 2/3 (128 trials). Cues were invalid, meaning that they provided 

incorrect information about the stimulus location, occurred for 1/3 (64) of the trials. 

The oculomotor (attentional) capture is the final task. At the beginning of each trial, participants 

were presented with a central fixation cross and �neutral faces� (�) at all four target locations.  After a 

1000 ms interval, all but one neutral face changed color from gray neutral faces to red �frowney faces� (�). 

This color change served as a signal to the participant to make an eye movement towards the target (i.e., 

the remaining gray face).  At the same time the display changed, the target changed to a �smiley� (�). The 

change from neutral faces to smileys and frowneys is representative of similar changes in recent capture 

studies (Kramer et al., 2005).  Participants were instructed to make an eye movement towards the target 

as quickly and accurately as possible after the color change. Each participant completed 288 trials 

divided into six blocks of 48 trials each. There were three trial types: (1) onset trials; (2) additional 

stimulus trials; and (3) control trials. In the control condition (25% or 72 trials), there was no change 

between the initial display and the color changed display (see Figure 2D). The additional stimulus control 

also consisted of 72 trials (25%). In this condition, an additional circle was present for the entire trial (see 

Figure 2E). In the onset condition, there were 144 trials (50% of the task) in which an additional circle 

appeared abruptly alongside of the color change (see Figure 2F).  Possible locations for the additional 

stimuli were located at 4° eccentricity along the 45°, 135°, 225° and 315° axes of the visual display. 

Actual locations were chosen so that the additional peripheral distractor had the same eccentricity and a 

45° deviation (counterbalanced between left or right) from the saccade target. Participants were 

instructed to complete the task as described and were not informed that irrelevant stimulation may 

appear.   
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Primary dependent variables in part II include saccade latency, premature saccades, and 

directional errors. In addition, specific dependent variables are used for different tasks. For the 

oculomotor cueing task, we will examine the saccade latency and directional errors as a function of the 

cue validity. For the oculomotor capture task, we are most interested in evaluating the latency and 

accuracy of saccades to the respective target locations. It should be noted that in this case the saccade is 

not elicited by the onset of an eccentric stimulus as in the prosaccade task. In contrast, the lack of a 

transient stimulation at one of the possible target locations provides the information used for saccade 

preparation. This process conflicts with the occurrence of irrelevant stimuli at a nearby location and the 

ensuing competition leads to delayed latencies in the respective trials and to saccades towards the 

irrelevant stimulus. Hence, the frequency and spatial characteristics of these erroneous saccades are the 

focus of data analysis for the oculomotor capture task.   

Analytic Strategy 

Preliminary Analyses 

First, descriptive statistics were examined for all main study variables including age, gender, and 

Verbal IQ. Next, bivariate correlation matrices containing the main study variables were examined in order 

to (1) serve as point of comparison for subsequent regression analyses and (2) examine for potential 

covariates that may need to be examined within main study analyses (e.g., age, IQ, sex, and comorbid 

externalizing psychopathology).  

Main Analyses 

Multilevel Modeling. Oculomotor data has a hierarchical structure in which oculomotor 

performance (Level 1 data) is nested within task conditions and participants (Level 2 data). Multilevel 

modeling procedures are advantageous when compared to traditional regression-based analyses 

because multilevel modeling procedures are better equipped to handle the statistical assumptions that 

are problematic for regression (e.g., the assumption of independence of observations, sphericity, etc).  

The multilevel modeling procedures utilized in the current study examined the relationships 

between ADHD symptoms and oculomotor performance. Specifically, we examined the intercept of the 

Level 1 criterion, which assessed the independent effects of the Level 2 predictors (e.g., task conditions 

and participant characteristics) on Level 1 dependent measures (e.g., latency, premature errors, or 

directional errors, depending on the specific hypothesis tested). In the simplest multilevel models, for 

example, the model for directional errors on the Countermanding task, the intercept, β0, was computed 

using the formula, β0 = γ00 + γ01(inattention) + γ02(hyperactivity/impulsivity) + γ03 (75 ms stop interval) 

+ γ04 (125 ms stop interval ) + γ05 (175 ms stop interval ) + ri + iµ0 (in which γ00 is the mean value of the 

Level 1 dependent measure, 0j are the effects of the Level 2 predictors, ri is the residual variance, and µ0 

is the error term). The γ0j coefficient provides information that is comparable to the unstandardized 

regression weight of each Level 2 predictor with the Level 1 measure, the intercept of the criterion 

variables. 
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The current study completed multilevel modeling with the use of SPSS and HLM6 software for 

continuous (i.e., latency) and categorical (i.e., premature and directional errors) outcome data, 

respectively. Parameters were estimated using Maximum Likelihood and Penalized Quasi Likelihood 

procedures for SPSS and HLM6, respectively; regarding the HLM6 data analyses, the unit-specific 

results, with robust standard errors, were interpreted given that the current study was designed to 

investigate the effect of ADHD symptoms on the likelihood of problematic performance for each 

participant. Prior to data analysis, all continuous predictor variables were centered and all interaction 

terms were computed from these centered variables.  

Regression Analyses. A linear regression framework was used to examine study hypotheses for 

the latency data on the Countermanding Task, given that the dependent variables include the stop signal 

reaction time and the reaction time for go trials, both of which, by their traditional calculation, include 

aggregated data that are not suitable for use in HLM models. In these analyses, the dependent variables 

from the countermanding task (i.e., the stop signal reaction time or the go reaction time) were regressed 

separately onto a number of predictor variables. First, any demographic variables demonstrating 

significant associations to the computer task variables were introduced (step 1). Then, ADHD inattention 

and hyperactivity/impulsivity symptoms were introduced (step 2). At each step, the change in multiple 

correlation was assessed using the F∆ statistic, and the unique contribution of predictors will be assessed 

by examining the beta and partial correlation coefficients.  

Mediational Analyses. In order to investigate whether executive functioning impairment mediates 

the relation between ADHD symptoms and adaptive impairment, the proposed study followed procedures 

outlined by Baron and Kenny (1986). Specifically, a potential mediating variable (i.e., executive 

impairment) must be significantly associated with both predictor (i.e., ADHD symptoms) and criterion (i.e., 

adaptive functioning) variables in order to satisfy the minimal requirements for statistical mediation. 

Secondly, in order to establish whether there is a partial or full mediation, the criterion was regressed 

simultaneously onto both the mediator and predictor variables. If the bivariate relation between the 

original predictor and criterion was reduced, there would be support for a partial mediation. If the mediator 

maintained a significant relation to the criterion variable, then a full mediation would be supported, 

although it would not be confirmed until the relation is maintained in the more formal Sobel test.  
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CHAPTER 3 
 

RESULTS 
 

Preliminary Analyses 

   Prior to conducting the main study analyses, the data were inspected for missing values 

and the univariate statistics for all study variables were reviewed for descriptive purposes and the 

assessment of agreement with the assumptions of study statistics. Although 99 participants were 

recruited and attempted to complete the study, two were sent home fairly early in the experimental 

session due to illness (attempts were made to reschedule these sessions, but these attempts were 

unsuccessful); consequently, the full sample for the current study was 97. Due to calibration difficulties 

and/or time constraints, VCTI Prosaccade data were missing for 6 participants (n=91), Oculomotor 

Cueing Task data were missing for 10 participants (n=87), and Oculomotor Capture data were missing for 

12 participants (n=85). For the Countermanding task, an error in the programming for the task resulted in 

the inability to calculate stop signal reaction times for 5 participants, in addition to missing data for the 

Countermanding task, in general, for 8 participants (n=84 for the stop signal reaction time variable and 

n=89 for the remaining outcome data).  

  The univariate data for all study variables are presented in the final row of each task�s descriptive 

and bivariate statistic tables (please see Tables 3-6). The study participants were characterized by higher 

than average intellectual functioning. However, that is not unusual for non-referred, college-based 

samples.  Purposive sampling of participants achieved the desired effect insofar that a wide range of 

ADHD symptoms were present.  

Following the univariate analyses, the bivariate correlations between the main study variables 

were examined (see Tables 3-6) in order to (1) serve as point of comparison for subsequent regression 

analyses and (2) examine for associations between demographic variables (age and IQ) that may need to 

serve as covariates in main study analyses. Neither the IQ variable nor age bore a significant correlation 

to any of the dependent study variables; therefore, neither were introduced as a covariate in subsequent 

analyses. In general, the pattern of correlations between the behavioral rating scales was consistent with 

expectations (e.g., inattention was significantly correlated with hyperactivity/impulsivity, r=.52, p<.001;  

ADHD symptom domains were significantly related to antisocial personality disorder symptoms, r= .31, 

p<.01 for inattention, r= .42, p<.001 for hyperactivity/impulsivity; ADHD symptom domains were 

significantly related to problematic scores on all three measures of adaptive functioning: r= -.43, p<.001 

and r= -.25, p<.05 for symptoms of inattention and hyperactivity/impulsivity, respectively, on the Adult Self 

Report Rating Scale; r= -.65, p<.001 and r= -.42, p<.001 for symptoms of inattention and 

hyperactivity/impulsivity, respectively, on the Adult ADHD Quality of Life Questionnaire; and r= .42, 

p<.001 and r= .39, p<.001 for symptoms of inattention and hyperactivity/impulsivity, respectively, on the 

Driving Behaviors Questionnaire).  
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The mean age of our participants was 19.14 years-old. The sample consisted of 46 males and 51 

females (47.4% male and 52.6% female). Regarding ethnicity, 73.2% of the sample was Caucasian, 6.2% 

was African American, 5.2% was Hispanic, 2.1% was Asian, and 13.4% identified themselves as �Other.�   

Regarding the current study�s sample, the mean severity score for symptoms of inattention on the 

Adult ADHD Self Report Rating Scale was 16.20 (SD=5.54) with an observed range for symptoms of 

inattention of 4-29; these scores are reasonable, given that the actual range for symptoms on the Adult 

ADHD Self Report Scale is 0-32. Similarly, the mean severity score for the current study�s sample of 

hyperactivity/impulsivity symptoms on the Adult ADHD Self Report Rating Scale was 13.85 (SD=4.70) 

with an observed range of hyperactivity/impulsivity symptoms of 1-29. Given that the range of 

hyperactivity/impulsivity scores on the Adult ADHD Self Report Scale is 0-32, the observed scores for 

hyperactivity/impulsivity seem reasonable for a community sample.  

Lastly, in order to further describe the current sample with regards to ADHD symptomatology, the 

total score from the first six items of the Adult ADHD Self Report Rating Scale was compared to the 

established clinical cut-offs for that measure: the mean severity score for the first six items in the current 

sample was 11.08 (SD=3.36); the clinical cutoff score for the measure is 15.   

For the questionnaire data, there were no values that exhibited problematic skewness or kurtosis 

statistic (i.e., greater than the absolute value of 2), and as such, no adjustments were made for 

questionnaire data. With regards to oculomotor performance, the following parameters were put into 

place to ensure that only valid saccades were utilized in the current study�s analyses: 1) saccades that 

exhibited amplitudes less than 1.5 degrees or greater than 12 degrees were removed prior to analyses, 2) 

latencies that were less than 60 ms or greater than 800 ms were also removed prior to analyses. The 

definitions used to delineate meaningful saccades was based on those used in previous oculomotor 

research (Klein, 2001; Cabel, Armstrong, Reingold, & Munoz, 2000; Hanisch, Radach, Holtkamp, 

Herpertz-Dahlmann, & Konrad, 2005).  

We also examined the extent to which our oculomotor data seemed comparable with the 

research literature and a description of the general pattern of results for each task will be provided, in 

turn; however, it should be noted that specific statistical data is presented within the results section. 

 Regarding the VCTI Prosaccade Task, the latency data seems to be comparable with extant 

research. A review paper by Karatekin (2007) indicated that prosaccades are typically executed within 

180-250 ms after the onset of a stimulus, depending on the particular condition and task parameters. 

Moreover, the latencies within a recent group study of adults diagnosed with ADHD and controls (Fiefel, 

Farber, Clementz, Perry, & Anllo-Vento, 2004) ranged from 173 ms to 199 ms; in the current study, 

latencies for the VCTI Prosaccade Task were approximately 233 ms for the 250 ms cue interval condition, 

221 ms for the 1000 ms cue interval condition, and 238 ms for the 4000 ms cue interval; these values are 

consistent with prediction, given that we hypothesized that the fastest, most efficient responses would be 

generated during medium-event rate conditions (i.e., the 1000 ms cue interval would relative to the 250 

ms and 4000 ms cue intervals). Although our latencies were slightly longer than the ones used by Fiefel, 
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Farber, Clementz, Perry, & Anllo-Vento (2004), it should be noted that, in an effort to ensure that we 

adequately tested activation, our study used cue interval conditions that were significantly longer than 

those used by Fiefel et al. (2004) and as such, the latencies for the current study seem reasonable. 

Regarding errors on the VCTI prosaccade, premature and directional errors were significantly more likely 

to occur within longer cue intervals, which is consistent with expectation.   

Regarding the Countermanding Task, our stop signal reaction times appear to be somewhat 

different from those within the established literature; however, the comparisons are made difficult by 

confounding factors (e.g., whether the task required manual responses, the age of the participants, 

whether the stop signal was presented visually or was auditory, etc.). For example, in traditional versions 

of the Countermanding Task in which a manual response from the participant is required and an auditory 

stop signal is utilized (e.g., Logan, Schacher, & Tannock, 1997), the average stop signal reaction time for 

college-aged adults was 221 ms (range=180-361 ms). Cabel, Armstrong, Reingold, & Munoz (2000), 

examined stop signal reaction times using a visual stop signal; the mean stop signal reaction time for their 

study was 113 ms. Lastly, in a study that used the exact same methodology and task conditions as the 

current study, albeit in a sample of children (Hanisch, Radach, Holtkamp, Herpertz-Dahlmann, & Konrad, 

2005), the average stop signal reaction time ranged from 91-113 ms (depending on group). The current 

study�s average stop signal reaction time was 251 ms; upon initial comparison, the observed stop signal 

reaction time seems reasonable when compared to Logan, Schacher, & Tannock (1997); however, our 

task is much more similar to the one used in the Hanisch, Radach, Holtkamp, Herpertz-Dahlmann, and 

Konrad (2005) study, and given that one would typically expect that stop signal reaction times improve 

(i.e., become faster) with age (Nigg, 2006; Karetekin, 2007), the validity of our stop signal reaction times 

seem questionable. Moreover, regarding the inhibition function for the Countermanding Task, there were 

minor differences between the three stop signal delay conditions in the prediction of unsuccessful 

inhibitions (please see Table 4). This finding is troubling, considering that one would expect that longer 

stop signal delays should result in a significantly lower probability to inhibit prepotent impulses, relative to 

shorter stop signal delays.  

Regarding the Oculomotor Cueing Task, directional errors were significantly more likely to occur 

during trials with an invalid cue, which is consistent with expectation. Regarding latency data, the average 

latencies for the current study ranged from 179-223 ms; when compared to the latencies observed within 

Oberlin, Alford, & Marracco (2005), in which manual responses were utilized, the average latencies were 

550-670 ms, the current study�s latencies seem to be significantly shorter. However, Oberlin, Alford, & 

Marracco (2005) used a much more complex version of the Oculomotor Cueing Task, and moreover, 

given that their version of the task required manual responses, it makes sense that latencies would be 

longer than those within the current study.  

Lastly, regarding the Oculomotor Capture Task, the latencies within the current study ranged from 

300-320 ms; these latencies were directly comparable to Van der Stigchel et al. (2007) in which observed 

latencies ranged from 320-350 ms; moreover, it makes sense that our latencies were slightly faster than 
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those reported in Van der Stigchel et al. (2007), given that we utilized a sample of adults. Contrary to 

initial expectations, however, was the pattern of latencies across trial type: the fastest latencies were 

observed for the onset condition trials, followed by the additional stimulus condition trials and the control 

condition trials. We would have anticipated that latencies would have been lengthened by the presence of 

distractors (i.e., it should be harder to provide an efficient, timely response in the face of distractors). 

However, after examining the results for saccadic latency, a new review of the literature was completed: 

According to Godijn and Kramer (2008), latencies are most impacted by the distractor when they are 

surprising (i.e., during the first few times the distractor is presented). After the participant comes to expect 

that a task-irrelevant distractor may occur, their saccadic latencies are no longer negatively impacted by 

the distractor. Furthermore, the authors suggested that distractors can actually serve to organize efficient 

responses insofar that the distractor can represent a temporal cue for the onset of the target, which might 

even improve performance (Godijn & Kramer, 2008).  

This finding is likely to be particularly strengthened for capture tasks that only utilize the 

distractors during the presentation of the target; however, it should be noted that, during the current 

study, we utilized a version of the Oculomotor Capture Task in which the distractor occurred during two 

different times: 1) prior to the introduction of the target (i.e., the additional stimulus control trials), or 2) 

alongside of the presentation of the target (i.e., the onset trials). In light of the version of the task that we 

utilized, in combination with the rationale presented in Godijn and Kramer (2008), our results that indicate 

that the fastest latencies occurred during the onset trials (relative to latencies within the additional 

stimulus control trials) seem to make sense: participants may have been using the distractor as a cue for 

determining when the target would likely be presented, and as such, saccades should have been fastest 

during trials in which the distractor is presented alongside of the target. Overall, our findings seem to be 

consistent with the literature when they are interpreted in a manner consistent with Godijn and Kramer 

(2008).   

It should also be noted that, during the current study, incorrect responses tended to be 

significantly faster than correct responses, and this effect likely contributed to the pattern of results 

observed as a function of trial condition. Regarding errors on the Oculomotor Capture Task, directional 

errors towards the distractor occurred the most during onset trials, relative to additional onset control 

trials; this finding was consistent with expectation.  

In summary, the sampling procedure appears to have been successful in terms of recruiting 

participants with a wide range of ADHD symptoms. Moreover, the expected associations were observed 

for questionnaire data. With regards to the oculomotor tasks, for the most part, the tasks appear to have 

generated valid data that is comparable with extant research; however, the data from the 

Countermanding Task appear to be questionable, and as such, the results from the main analyses should 

be interpreted with caution. The validity of the Countermanding Task will be examined in further detail in 

the discussion section.  

Main Analyses 
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 VCTI Prosaccade. Hypotheses 1a, in which it was hypothesized that inattention would uniquely 

predict increased latency within the 250 ms and 4000 ms cue intervals, was unsupported; although the 

interaction between inattention and cue interval was significant, it predicted decreased, rather than 

increased, latency (see figure 3).  

In terms of fixed effects, the mixed model analysis revealed no main effects of inattention, F(1, 

91.40)=2.02, p=.16, or hyperactivity/impulsivity, F(1, 91.12)=2.79, p=.10; however, there was a significant 

main effect of cue interval, F(2, 191.95)=11.53, p<.001. Pairwise comparisons revealed that, relative to 

the 250 ms cue interval, latencies were 14.13 ms faster within the 1000 ms cue interval, t(1, 189.90)=-

3.55, p<.001, and 4.17 ms slower within the 4000 ms cue interval, t(1, 192.71)=1.04, p=.30. Latencies 

within the 1000 ms cue interval were 18.31 ms faster than those within the 4000 ms cue interval, t(1, 

193.27)=4.57, p<.001.  

Interpretation of the significant main effect of cue interval was qualified by a significant inattention 

by cue interval interaction, F(2, 14,559.78)=8.17, p<.001. To follow up on the significant inattention by cue 

interval interaction, the simple effects of inattention were examined separately within each cue interval. 

Within the 250 ms cue interval, each 1-point increase in the severity score for inattention corresponded to 

a decrease in latency of 1.51 milliseconds: this effect was significant when compared to the latencies 

observed during the 250 ms cue interval in the absence of the effect of inattention, t(1, 102.02)=-2.10, 

p=.04. Within the 1000 ms cue interval, each 1-point increase in the severity score for inattention 

corresponded to a decrease in latency of 1.18 ms: this effect was not significant when compared to the 

latencies observed during the 1000 ms cue interval in the absence of the effect of inattention, t(1, 

102.39)=-1.64, p=.10. Lastly, within the 4000 ms cue interval, each increase in the severity score for 

inattention corresponded to a decrease in latency of .30: this effect was not significant when compared to 

the latencies observed during the 4000 ms cue interval in the absence of the effect of inattention, t(1, 

105.22)=-.41, p=.68.   

Lastly, it should be noted that the hyperactivity/impulsivity by cue interval interaction was not 

significant, F(2, 14,557.30)=1.07, p=.34.  

Hypothesis 1b, in which it was hypothesized that hyperactivity/impulsivity would uniquely interact 

with cue interval to predict increased premature errors such that there would be a linear increase in 

premature errors as a function of lengthened cue intervals, particularly for participants elevated on 

symptoms of hyperactivity/impulsivity, was not supported. Premature errors during the VCTI Prosaccade 

were observed 1,884 times out of 17,072 trials. There were no significant main effects for either ADHD 

symptom domain (p>.05 for inattention and hyperactivity/impulsivity); however, there was a main effect of 

cue interval insofar that participants were nearly 4 times more likely to exhibit premature responses during 

trials with a 1000 ms cue interval (odds ratio=3.91, p<.001) and 10 times more likely to exhibit premature 

responses during trials with a 4000 ms cue interval (odds ratio=10.38, p<.001), relative to trials in which 

there was a 250 ms cue interval. Premature errors were much less likely to occur within the 1000 ms cue 

intervals relative to the 4000 ms cue intervals (odds ratio=0.37, p<.001). 
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Hypothesis 1c, in which it was predicted that the largest number of directional errors would occur 

within the longest cue intervals on the VCTI Prosaccade, particularly for participants exhibiting elevated 

levels of inattention, was unsupported (p>.05 for all interactions between inattention and cue intervals). It 

should be noted that directional errors were exceedingly rare: these kinds of errors occurred 78 out of 

14,828 trials in which a primary response (rather than a premature response) was made, and as a result, 

the amount of column-level or inter-trial variance was insufficient to support the examination of column-

level variance as a random effect within our hierarchical linear model (p>.50). Nonetheless, similarly to 

the results for premature responses, there were no significant main effects for either ADHD symptom 

domain (p>.05 for inattention and hyperactivity/impulsivity); there was a main effect of cue interval insofar 

that participants were nearly 4 times more likely to exhibit directional errors during trials with a 1000 ms 

cue interval (odds ratio=3.59, p=.001) and 6 times more likely to exhibit directional errors during trials with 

a 4000 ms cue interval (odds ratio=6.12, p<.001), relative to trials in which there was a 250 ms cue 

interval. There were no significant differences between the likelihood of directional errors within 1000 ms 

cue relative to 4000 ms cue intervals (odds ratio=0.59, p=.32). 

Countermanding task.  For the Countermanding task, a linear regression framework was used to 

further examine study hypotheses related to saccadic latencies and HLM6 was used to examine 

hypotheses related to errors. Based on the overall pattern of results, it seems likely that our conditions, 

particularly the stop intervals, were not effective in achieving the desired results. Essentially, all 

participants appeared to approach the task without regard for the task instructions; in particular, task 

conditions did not seem to challenge participants in the way we would have expected, and the overall 

performance suggests: 1) participants tended to wait out the stop signal delays before providing a 

response, and 2) the error rate for unsuccessful inhibitions was the same as one would expect for chance 

(i.e., near 50%) across all stop signal delays. Although researchers desire error rates near 50% for 

unscuccessful inhibitions, one would expect that the pattern of these errors would reflect increased 

difficulty for longer stop signal delays and this relationship was not established in the current study. 

Specifically, the slope of inhibition should decrease dramatically as a function of stop signal delays, and in 

the current study, the number of unsuccessful inhibitions was nearly equivalent across all stop signal 

delays (see Table 4). Moreover, the mean stop signal reaction time in our study was 250.81 ms, which is 

significantly longer than the longest stop signal delay used in our task (i.e., 175 ms) and suggests that 

most participants adopted a conservative approach towards responding on the Countermanding task. 

Overall, none of the predicted associations were significant for the Countermanding task (please see 

table 7-9 for a complete review of the nonsignificant results).  

Oculomotor Cueing Task. Hypothesis 3a for the Oculomotor Cueing Task, in which it was 

predicted that that the longest latencies would occur during trials with an invalid cue, particularly for 

participants elevated in symptoms of hyperactivity/impulsivity, was not supported as the interaction 

between hyperactivity/impulsivity and cue validity was not significant, F(1, 10,157,15)=2.52, p=.11. 

Contrary to prediction, inattention significantly interacted with cue validity to predict decreased latency 
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within primary response trials, F(1, 10,142.72)=8.70, p<.01 (please see figure 6). There were no 

significant main effects of inattention or hyperactivity/impulsivity symptoms in the prediction of latency, but 

there was a significant main effect of cue validity F(1, 191.43)=129.97, p<.001. Pairwise comparisons 

revealed that the mean latency was 37.85 ms slower within the cue invalid condition relative to the cue 

valid conditions t(1, 191.43)=11.40, p<.001.  

The significant main effect of cue validity was qualified, however, by the significant two-way 

interaction between inattention and cue validity. To follow up on the significant inattention by cue validity 

interaction, the simple effects of inattention were examined separately within each cue condition. Within 

the cue valid condition, each 1-point increase in the severity score for inattention corresponded to a 

decrease in latency of .49 milliseconds when compared to the latencies observed during cue valid trials in 

the absence of the effect of inattention, t(1, 87.99)=-.65, p=.52; this difference was not significant. Within 

the cue invalid condition, each increase in the severity score of inattention decreased latency by 1.30 ms 

when compared to the latencies observed during cue invalid trials in the absence of the effect of 

inattention t(1, 95.90)=-1.68, p=.10.  

Hypothesis 3b, in which it was predicted that hyperactivity/impulsivity would be uniquely related to 

premature errors on the Cueing task, was unsupported. Premature errors occurred 5,063 times out of 

15,786 trials; neither symptoms of inattention or hyperactivity impulsivity predicted premature errors 

(p>.05 for both ADHD symptom domains). It should be noted that these findings are somewhat surprising 

in light of the significant preliminary bivariate correlations between hyperactivity/impulsivity symptoms and 

premature errors on the cueing task (r=.22, p<.05 for both cue valid and cue invalid trials; see Table 5). 

Overall, this suggests that, although the correlations for the means were significant, the magnitude of the 

associations are small, and that when compared to the obtained means using HLM (i.e., which are least-

squares means that are adjusted for the other predictors in the model), the effect of 

hyperactivity/impulsivity does not provide a significant contribution to the model.  

 Hypothesis 3c, in which it was predicted that inattention would interact with cue validity to 

uniquely predict directional errors, such that the largest numbers of directional errors would occur within 

trials with an invalid cue, particularly for participants elevated in symptoms of inattention, was 

unsupported. Directional errors were rare and only occurred 207 times out of 10,723 primary response 

trials and the majority of directional errors occurred during trials with invalid cues (n=170) relative to cue 

valid trials (n=37); indeed, there was a significant main effect of cue validity such that directional errors 

were very unlikely to occur within cue valid trials (odds ratio=.08, p<.001). Neither symptoms of inattention 

or hyperactivity/impulsivity predicted directional errors as a main effect (p>.05 for both ADHD symptom 

domains) and there were no significant interactions between either ADHD symptom domain and cue 

validity in the prediction of directional errors on the Oculomotor Cueing Task (p>.05 for both interaction 

terms).  

 Oculomotor Capture Task. On the Oculomotor Capture Task, for hypothesis 4a, it was predicted 

that inattention would interact with trial type and response type (i.e., responses towards the target or 
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responses towards the distractor or to a non-target) to predict increased latency, with the worst 

performance observed during the onset stimulus trials. Hypothesis 4a was unsupported; there was no 

significant interaction among inattention, trial type, and response type (please see figures 9 and 10). 

There were two significant main effects: the effect of trial type (i.e., control, additional stimulus, and onset 

trials), F(2, 460.39)=27.30, p<.001 such that, relative to the mean latency observed within control trials, 

the mean latency was 8.27 ms faster within the additional stimulus trials, t(1,315.89)=-3.09, p=.002, and 

18.52 ms faster within the onset trials t(1, 328.57)=-6.85, p<.001; there was also a main effect of 

response type F(1, 17,532.70)=225.39, p<.001. Pairwise comparisons revealed that the mean latency 

was 31.13 ms faster when the response was incorrect, t(1, 17,503.36)=-12.23, p<.001. Neither symptoms 

of inattention, F(1, 87.05)=.00, p=99,  or hyperactivity/impulsivity, F(1, 86.91)=34, p=.56, exhibited a main 

effect in the prediction of latency. 

 There were three significant two-way interactions: the interaction between trial type and response 

type, F(2, 17,500.50)=9.16, p<.001, the interaction between inattention and response type, F(1, 

17,407.52)=8.40, p=.004, and the interaction between hyperactivity/impulsivity and response type, F(1, 

17,392.38)=12.02, p=.001. 

 To follow up on the significant two-way interaction between trial type and response type, the 

simple effects of response type were examined within trial conditions. Relative to the mean latency for 

control condition trials in which the correct response was given, the mean latency for correct responses 

within additional stimulus condition trials was 8.27 ms faster within the additional stimulus trials, 

t(1,315.89)=-3.09, p=.002, and 18.52 ms faster within the onset trials t(1, 328.57)=-6.85, p<.001; these 

differences were statistically significant. There was a significant difference between the mean latency for 

correct responses within the additional stimulus and onset condition trials; the mean latency within the 

additional onset stimulus trials was 10.25 ms slower than the onset condition trials, t(1, 328.66)=3.29, 

p=.001.  

Regarding incorrect responses, there was a significant difference between the mean latency for 

control condition trials and additional stimulus condition trials; the additional onset condition was 

associated with a 15.78 ms increase in mean latency, t(1, 17,478.47)=3.63, p<.001; there were no 

significant differences between the mean latency for onset condition trials relative to the mean latency for 

control condition trials, in which the mean latency was 2.61 ms faster within the onset condition trials, t(1, 

17,515.17)=-.70, p=48. There was a significant difference between the mean latency for incorrect 

responses within the additional stimulus and onset condition trials; the mean latency within the additional 

onset stimulus trials was 18.40 ms faster than the onset condition trials, t(1, 17,503.94)=4.08, p<.001.   

Hypothesis 4b, in which it was predicted that increased directional errors towards the distractor 

would be most likely during onset trials (as opposed to additional stimulus trials), particularly for 

participants elevated in symptoms of inattention, was not significant; errors towards the distractor 

occurred 3,254 times out of 11,658 additional stimulus control or onset condition trials (i.e., attention was 

�captured� by the distractor approximately 27.9% of the time). Within task conditions, directional errors 
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occurred 1,758 (15.1%) and 1,496 times (12.8%) during onset and additional stimulus control trials, 

respectively. Overall, neither symptoms of inattention or hyperactivity/impulsivity predicted increased 

errors towards the distractor (p>.05 for both ADHD symptom domains) and the interactions between trial 

type and ADHD symptom domains were not significant (p>.05 for the interaction between ADHD 

symptom domains and Additional Stimulus verses Onset Trials). However, there was a main effect of trial 

condition, such that errors towards the distractor were significantly more likely to occur within onset trials 

relative to additional stimulus trials (odds ratio=1.26, p=.01).  

Hypothesis 4c, in which it was predicted that, consistent with Van der Stigchel et al. (2007), 

hyperactivity/impulsivity would predict intrusive saccades (i.e., saccades that are not directed at the target 

or the distractor) during primary response trials only, was not supported; these kinds of errors occurred 

1,157 times out of 23,276 trials. Neither hyperactivity/impulsivity nor symptoms of inattention predicted 

instrusive saccades during primary response trials on the Oculomotor Capture Task (p>.05 for both 

symptom domains). 

Hypothesis 4d, in which it was predicted that hyperactivity/impulsivity would be related to 

premature saccades, was unsupported. Premature errors occurred 5,433 times out of 23,276 trials; 

neither symptoms of hyperactivity/impulsivity or inattention predicted premature errors (p>.05 for both 

symptom domains).  

Exploratory Analyses 

Given the overall pattern of results for latency data across tasks, in which many of the predicted 

relationships between ADHD symptom domains and saccadic reaction times were unsupported, 

exploratory, follow-up analyses were conducted in an effort to examine whether potential findings have 

been obscured by the potential moderating effects of sex (Li, Zhang, Duann, Yan, Sinha, & Mazure, 

1999). We also examined the degree to which the ADHD symptom domains interact with one another to 

predict deficient executive functioning performance, based on previous research that has demonstrated 

that symptoms of inattention are highly correlated with hyperactivity/impulsivity (Rodriguez, Tercyak, & 

Audrain-McGovern, 2007).  

It should be noted that, exploratory analyses examined latency data for the hierarchical linear 

model analyses that were completed in SPSS only; categorical outcome data was not analyzed in this 

manner, given difficulties that arose with attempts to successfully enter all of the required interaction 

terms in HLM6 (i.e., HLM6 is not well suited for highly complex analyses; these will be completed in the 

future using SAS, a statistical software package that is better suited for these kinds of analyses). Lastly, 

given the pattern of results suggesting that the data from the Countermanding Task were invalid, we did 

not complete exploratory analyses for stop signal reaction times or go trial reaction times.   

VCTI Prosaccade Latency Data. Given that the preliminary bivariate correlations revealed that 

sex was significantly associated with latencies during the 250 ms and 1000 ms cue intervals (please see 

Table 3), exploratory, follow-up analyses were completed; these analyses also examined the degree to 

which inattention interacted with hyperactivity/impulsivity because, consistent with prior research 
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(Rodriguez, Tercyak, & Audrain-McGovern, 2007), these symptom domains were significantly correlated 

in our sample (r=.52, p<.001). Model testing statistics (i.e., the deviance statistic) were utilized to 

determine which analyses fit the data in the most parsimonious manner. The model that best fit our 

latency data for the VCTI Prosaccade included a 4-way interaction between symptoms of inattention, 

hyperactivity/impulsivity, sex, and cue interval (please see figures 4 and 5).  

In terms of main effects, there was a significant main effect of cue interval, F(2, 205.90)=9.77, 

p<.001, and sex, F(1, 91.01)=5.45, p=.02. There were no significant main effects of inattention, F(1, 

91.45)=.27, p=.60, or hyperactivity/impulsivity, F(1, 91.23)=.26, p=.61. Although there was no significant 

interaction between inattention and hyperactivity/impulsivity, F(1, 90.99)=.04, p=.83, there were several 

other significant two-way interactions between cue interval and inattention, F(2, 14,563.44)=6.94, p=.001; 

between cue interval and sex, F(2, 14,556.59)=4.88, p=.008; and between hyperactivity and sex, F(1, 

91.22)=4.68, p=.03. There was also a significant three-way interaction among cue interval, sex, and 

hyperactivity/impulsivity, F(2, 14,559.95)=5.04, p=.006.  

The significant two and three-way interactions were qualified by a significant 4-way interaction 

among symptoms of inattention, hyperactivity/impulsivity, sex, and cue interval, F(2, 14,556.00)=8.33, 

p<.001. In order to follow-up on the 4-way interaction, graphing procedures utilizing the framework set 

forth by Aiken & West (1991) were utilized. Overall, a distinct pattern of saccadic latency emerged for 

males and females: for males, the longest saccadic reaction times were associated with elevated 

hyperactivity/impulsivity symptoms (i.e., 1 SD above the mean), particularly within the 250 ms and 4000 

ms cue intervals; symptoms of inattention were inversely related, to increased saccadic reaction times for 

males within the 250 and 1000 ms cue intervals; however, within the 4000 ms cue condition, there was a 

slight increase in saccadic reaction times that was associated with elevated inattention for males (please 

see figure 4).  

For females, the opposite pattern emerged: the longest saccadic reaction times were associated 

with decreased symptoms of hyperactivity/impulsivity (i.e., 1 SD below the mean), particularly within the 

4000 ms cue intervals. With the exception of symptoms of inattention within 4000 ms cue interval trials, 

female saccadic reaction times decreased, rather than increased, as a function of elevated inattention or 

hyperactivity/impulsivity symptoms (please see figure 5).  

Oculomotor Cueing Task Latency Data. In order to further extend our understanding in the 

prediction of latency for the cueing task, exploratory, follow-up analyses were completed to examine the 

effects of sex and the interaction between inattention and hyperactivity/impulsivity. Model testing statistics 

were utilized to determine which analyses fit the data in the most parsimonious manner. The model that 

best fit our latency data for the Oculomotor Cueing Task included a 4-way interaction between symptoms 

of inattention, hyperactivity/impulsivity, sex, and cue validity (please see figures 7 and 8); it should be 

noted that, although the model with the 4-way interaction was significantly better than simpler models 

(using the deviance statistic), including those that examined 3-way interactions, the 4-way interaction 

itself was not significant F(1, 10,193.51)=1.41, p=.24.    
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In terms of main effects, there was a significant main effect of cue validity, F(1, 210.37)=119.03, 

p<.001. There were no significant main effects of inattention, F(1, 86.40)=.32, p=.58, 

hyperactivity/impulsivity, F(1, 88.65)=.05, p=.83, or sex, F(1, 87.59)=.45, p=.51. Although there was no 

significant interaction between inattention and hyperactivity/impulsivity, F(1, 102.35)=.10, p=.75, there 

were several other two-way interactions that exhibited a trend towards significance; the interaction 

between cue validity and inattention, F(1,10,145.96)=3.10, p=.08 and the interaction between sex and 

hyperactivity/impulsivity also approached statistical significance, F(1,88.65)=3.02, p=.09.  

There were two significant three-way interactions: the interaction among inattention, cue validity, 

and sex was significant, F(1, 10,141.06)=12.20, p<.001, as well as the interaction among 

hyperactivity/impulsivity, cue validity, and sex, (1, 10,151.73)=4.69, p<.001. In order to follow-up on these 

interactions, graphing procedures utilizing the framework set forth by Aiken & West (1991) were utilized. 

Overall, a distinct pattern of saccadic latency emerged for males and females: for males, the longest 

saccadic reaction times were associated with elevated hyperactivity/impulsivity symptoms (i.e., 1 SD 

above the mean) and decreased symptoms of inattention (i.e., 1 SD below the mean), during cue invalid 

trials (please see figure 7).  

For females, the opposite pattern emerged: the longest saccadic reaction times were associated 

with elevated symptoms of inattention (i.e., 1 SD above the mean) and decreased symptoms of 

hyperactivity/impulsivity (i.e., 1 SD below the mean) during cue invalid trials. Within the cue valid 

condition, the same pattern emerged for males and females.  

Oculomotor Capture Task Latency Data. Given that the preliminary bivariate correlations revealed 

that sex was significantly associated with latencies during the control and onset condition trials, 

exploratory, follow-up analyses were completed; these analyses also examined the degree to which 

inattention interacted with hyperactivity/impulsivity because, consistent with prior research (Rodriguez, 

Tercyak, & Audrain-McGovern, 2007), these symptom domains were significantly correlated in our 

sample (r=.52, p<.001). Model testing statistics were utilized to determine which analyses fit the data in 

the most parsimonious manner. The model that best fit our latency data for the Oculomotor Capture Task 

included a significant five-way interaction between symptoms of inattention, hyperactivity/impulsivity, sex, 

trial type, and response type (please see figure 11, 12, 13, and 14).  

In terms of main effects, there was a significant main effect of trial type, F(2, 607.56)= p<.001, 

response type, F(1, 17,523.83)=135.56, p<.001, and sex, F(1, 87.69)=3.88, p=05. There were no 

significant main effects of inattention, F(1, 87.13)=.07, p=.79, or hyperactivity/impulsivity, F(1, 86.98)=.22, 

p=.64.  

Although there was no significant interaction between inattention and hyperactivity/impulsivity, 

F(1, 86.88)=2.21, p=.14, there were several significant two-way interactions between response type and 

inattention, F(1, 17,408.05)=12.22, p<.001; between response type and hyperactivity/impulsivity, F(1, 

17,395.53)=20.82, p<.001; between response type and sex, F(1, 17,406.55)=8.16, p<.004; between trial 

type and sex, F(2, 17,323.00)=8.85, p<.001; and between trial type and response type, F(2, 
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17,482.99)=6.82, p=.001. There was also a significant three-way interaction among cue interval, sex, and 

hyperactivity/impulsivity, F(2, 14,559.95)=5.04, p=.006.  

There were also several significant three-way interactions in the prediction of latency on the 

Oculomotor Capture Task; the interaction among response type, inattention, and hyperactivity/impulsivity 

was significant, F(1, 17,388.65)=4.92, p=.03; the interaction among trial type, inattention, and 

hyperactivity/impulsivity was significant, F(2, 17,311.58)=7.37, p=.001; the interaction among response 

type, sex, and hyperactivity, F(1, 17,374.37)=14.00, p<.001; and lastly, the interaction among trial type, 

response type, and sex, F(2, 17,370.54)=7.72, p<.001. In addition, there was a significant four-way 

interaction: inattention, hyperactivity/impulsivity, response type, and sex interacted to significantly predict 

latency, F(1, 17,376.61)=16.82, p<.001. 

The significant two, three, and four-way interactions were qualified by a significant 5-way 

interaction among symptoms of inattention, hyperactivity/impulsivity, sex, trial type, and response type, 

F(4, 17,358.99)=2.62, p=.03. In order to follow-up on the five-way interaction, graphing procedures 

utilizing the framework set forth by Aiken & West (1991) were utilized. Overall, a distinct pattern of 

saccadic latency emerged for males and females: for males, the longest saccadic reaction times were 

associated with elevated levels of inattention and hyperactivity/impulsivity for incorrect responses within 

the additional stimulus condition trials, followed by the reaction times within the onset condition trials, and 

the control condition trials, respectively (please see figure 11 and 13).  

For females, a different pattern emerged: saccadic response times during onset trials for incorrect 

responses were not particularly influenced by inattention or hyperactivity/impulsivity; the regression lines 

for incorrect responses were similar to the regression line for correct responses. The longest saccadic 

reaction times were observed within the additional stimulus condition, followed by the control condition. 

The slope of the regression line for the additional stimulus and control condition was much steeper than 

the slope that was predicted for males (please see figure 12 and 14). 

Tests of Mediation 

Lastly, in order to address questions related to adaptive impairment and the real world functioning 

of adults exhibiting ADHD symptoms, a number of mediational analyses were completed. At a minimum, 

proposed mediators must demonstrate a significant relationship, via bivariate correlations, to the predictor 

and outcome variables: for every mediational model tested in the current study, the minimal criteria were 

not met, and as such, there was no support for mediational models in the current study. Specific results 

included:  

Hypothesis 5a, in which it was predicted that the relations between ADHD symptom domains and 

deficient oculomotor performance would not be better explained by comorbid externalizing 

psychopathology (i.e., antisocial personality disorder symptoms) was supported: although ADHD 

symptom domains were significantly related to antisocial personality disorder symptoms (r= .31, p<.01 for 

inattention; r= .42, p<.001 for hyperactivity/impulsivity), antisocial personality disorder symptoms were not 
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significantly related to any of the outcome measures on the oculomotor tasks (p>.05 for all response 

speed and error data, regardless of task).  

Hypothesis 5c, in which it was hypothesized that executive functioning impairment would mediate 

the relationship between adaptive functioning and ADHD symptom domains, was unsupported: although 

ADHD symptom domains were related to deficient performance on the oculomotor tasks, particularly 

when sex was included in the analyses for latency data, performance on the oculomotor tasks were not 

significantly related to the scores on any of the adaptive functioning scales. Although there appears to be 

some initial support for the proposed mediational model by sex, it seems premature and speculative, at 

this point in time, to test mediational models separately for males and females.  

Finally, for hypothesis 5b, in which we hypothesized that, consistent with Stavro, Ettenhofer, & 

Nigg (2006), inattention would be uniquely related to problems in adaptive functioning (i.e., low scores on 

the Adult Self Report Scale, low scores on the Adult ADHD Quality of Life Questionnaire, and high scores 

on the Driving Behavior Questionnaire, we found that both symptoms of inattention and 

hyperactivity/impulsivity were related to problems on all three measures of adaptive functioning (r= -.43, 

p<.001 and r= -.25, p<.05 for symptoms of inattention and hyperactivity/impulsivity, respectively, on the 

Adult Self Report Rating Scale; r= =.65, p<.001 and r= -.42, p<.001 for symptoms of inattention and 

hyperactivity/impulsivity, respectively, on the Adult ADHD Quality of Life Questionnaire; and r= .42, 

p<.001 and r= .39, p<.001 for symptoms of inattention and hyperactivity/impulsivity, respectively, on the 

Driving Behaviors Questionnaire). Therefore, there is no unique relationship between inattention and 

adaptive functioning in the current sample and hypotheses 5b was unsupported.  
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CHAPTER 4 

DISCUSSION 
 

 At the outset, based on several lines of work, it was predicted that ADHD symptom domains 

would bear unique and significant relationships to performance on each of the oculomotor tasks. These 

relationships were expected even though we utilized a non-referred sample; in fact, one of the larger 

goals of the study was to replicate and extend prior research that utilized between-group designs. 

Specifically, we aimed to examine whether executive functioning deficits would be observed within a 

dimensional model of young adult ADHD symptomatology. Surprisingly, the overall pattern of results 

failed to support the hypothesized relationships: indeed, all of our a priori hypotheses were rejected. 

Based on these initial results, any number of plausible scenarios could be offered for consideration. It is 

possible that the measures used in the current study were not as sensitive as we would have expected 

based on the literature that supports the sensitivity of oculomotor tasks (Karatekin, 2007; Munoz, 

Armstrong, & Coe, 2007; Rommelse, Van der Stigchel, & Sergeant, 2009). It is also possible that ADHD 

symptoms are only weakly associated with the executive functioning deficits in a non-referred college 

sample. Additionally, it seems reasonable to suggest that participants elevated in ADHD symptoms found 

a way to compensate for their difficulties. A discussion of these issues and the implications for future 

research follows. 

 Compensatory and Motivational Strategies. Several studies seem to suggest that in some cases, 

children and adults diagnosed with ADHD tend to utilize compensatory strategies designed to improve 

their performance on tasks of executive functioning (e.g., Suskauer, Simmons, Caffo, Denckla, Pekar, & 

Mostofsky, 2008; Fassbender & Schweitzer, 2006). For example, two brain imaging studies investigated 

executive functioning deficits in adults diagnosed with ADHD (Schweitzer, Faber, et al. 2000; Schweitzer 

et al. 2004) and their findings suggested that, when compared to the control group, the ADHD group 

exhibited a much more diffuse pattern of brain activation during a task of executive functioning. The 

authors indicated that the ADHD group may have needed to recruit additional brain regions to be able to 

complete the task satisfactorily, and interestingly, the overall pattern of brain activation seemed to 

suggest that the ADHD group utilized visual strategies to assist them in completing the auditory task 

correctly (e.g., the occipital lobe, among other areas, was activated). When participants were asked to 

describe their approach to the task, some of the participants within the ADHD group reported that they 

had visualized the task stimuli even though the stimuli were presented in auditory format only 

(Schweitzer, Faber, et al. 2000; Schweitzer et al. 2004). These findings are of particular import for the 

current study, in light of ADHD outcome research that suggests that school failure rates are significantly 

higher and college attendance rates are significantly lower for young adults with ADHD (Barkley, 2002; 

Biederman et al., 1993). Since the current study utilized an undergraduate sample, it seems likely that the 

participants who were elevated in ADHD symptoms may have developed skills necessary to complete 

challenging tasks in order to have been successfully admitted to college.  



40 

 

Anecdotally, it appeared that some participants may have adopted compensatory strategies 

during the current study. For example, some participants seemed to tap their feet or fingers in a rhythmic 

way throughout the testing, potentially as a strategy to assist themselves in adopting a self pace that was 

optimal, given that trials were initiated by participants. Moreover, some participants talked to themselves 

during portions of the testing session (e.g., one of the male participants was noted to utilize a running 

commentary throughout the tasks and said things like �go� or �stop� during the Countermanding Task; this 

participant also noted verbally when he made mistakes). Unfortunately, these kind of qualitative 

observations were not gathered in any systematic way that would allow us to analyze the possibility of 

compensatory strategies within the current study, and upon closer inspection, it appears that the lack of 

findings might have also occurred, in part, due to the initial failure to examine sex influences. 

Sex Differences. After completing exploratory analyses, different patterns were observed with 

regards to executive functioning deficits and ADHD symptomatology for males and females. However, it 

should be noted that these analyses were not proposed initially, and as such, conclusions should not be 

drawn until these findings are replicated. At the same time, as discussed earlier, there is some support for 

the importance of examining sex differences in executive functioning in the extant research literature (Li, 

Zhang, Duann, Yan, Sinha, & Mazure, 1999; Diamond, 2007). There are large differences in the 

prevalence rates for males and females diagnosed with ADHD (Brown, Maiden-Swain, & Baldwin, 1991); 

moreover, some research has suggested that the severity of impairment increases with age for females, 

but remains stable or improves slightly over time for males (Brown, Maiden-Swain, & Baldwin, 1991; 

Berry, Shaywitz, & Shaywitz, 1985).  

According to Diamond (2007), these findings make sense, given her work that has investigated 

sex differences in the levels of dopamine in the prefrontal cortex and the associated impact on tasks of 

executive functioning. Moreover, Diamond (2007) suggested that sex differences in executive functioning 

are consistent with research suggesting that males are more vulnerable to disorders of �too little 

dopamine� (e.g., ADHD) and female vulnerability to disorders of �too much dopamine� (e.g., Major 

Depressive Disorder). 

In addition to neuropsychological factors that may play a role in the expression of sex differences 

in ADHD symptomatology, there is some reason to believe that the symptom sets for ADHD do not work 

the same way for men and women. For example, Smith and Johnson (1998) found that 4 of the DSM-IV 

defined ADHD symptoms were significantly more likely to be endorsed by males and that 3 of the DSM-IV 

defined ADHD symptoms were significantly more likely to be endorsed by females. Additionally, a recent 

study investigating sex differences in ADHD self-report measures in a non-referred college sample 

suggested that males exhibited significantly higher rates of impulsivity, and to a lesser extent, inattention 

(McKee, 2008).  

 Taken together, the research literature and the pattern of results within the current study led us to 

ask several questions: 1) Is there an overall pattern of sex differences across tasks that is informative, 

and 2) Is it the case that ADHD symptoms appear to be associated with the initially predicted patterns of 



41 

 

results for one sex and not the other? In order to answer these questions, a review of the pattern of 

results was examined separately for males and females.  

 Pattern of sex differences across tasks.  On some tasks, male ADHD symptoms were associated 

with deficient performance, but female ADHD symptoms seemed to predict improved performance; 

however, on other tasks, the reverse was observed. The overall pattern of results across the tasks 

suggest that, relative to males, females seem to be unaffected by elevations in ADHD symptoms on the 

VCTI Prosaccade. Females seem to be slightly less impacted, relative to males, by ADHD symptoms on 

the Oculomotor Cueing Task. However, this pattern seems to reverse itself quite a bit on the Oculomotor 

Capture Task, in which females appeared to be significantly more impacted by ADHD symptoms relative 

to males. Taken together, his pattern suggests that males and females may be vulnerable to distinct 

types of executive functioning impairment.   

On the VCTI Prosaccade, the longest latencies were associated with elevations in 

hyperactivity/impulsivity symptoms during the 250 and 4000 ms cue interval trials for males; for females, 

the longest latencies were observed for those who exhibited decreased symptoms of 

hyperactivity/impulsivity. Inattention was inversely related to saccadic latencies for both sexes within the 

250 and 1000 ms cue interval trials; however, interestingly, inattention exhibited a positive relationship to 

saccadic latencies within the 4000 ms cue interval trials for both sexes, suggesting that, regardless of 

sex, the effect of the longest cue interval, in combination with symptoms of inattention, increases 

saccadic latencies. The findings for males on the VCTI prosaccade are close, but not quite, what we 

predicted: we hypothesized that the longest latencies would be observed for fast and slow event rates 

(i.e., on trials with a 250 or 4000 ms cue interval); however, we predicted that fast and slow cue intervals 

would interact with inattention, rather than hyperactivity/impulsivity, to predict increased latency. Since the 

current study failed to support that prediction for either sex, the hypothesized relations were not 

supported for males or females.   

On the Oculomotor Cueing Task, elevations in hyperactivity/impulsivity symptoms were 

associated with longer saccadic latencies for males regardless of cue validity, although it should be noted 

that the effect of hyperactivity/impulsivity was stronger for males during trials in which the cue was invalid; 

these findings were consistent with prediction. However, for females, elevations in 

hyperactivity/impulsivity were associated with longer saccadic latencies for valid cues only, which was 

inconsistent with expectations. Regarding the influence of inattention, saccadic latencies decreased for 

males as a function of increased inattention, regardless of cue validity; for females, however, increases in 

inattention were associated with longer saccadic latencies during trials with an invalid cue only. Taken 

together, perhaps the most interesting finding on the Oculomotor Cueing Task is the association between 

ADHD symptom domains and latency for females: hyperactivity/impulsivity symptoms lengthened 

saccades during trials in which the cue was valid, but not during trials with invalid cues; however, 

symptoms of inattention lengthened saccades during trials with invalid cues, but not during trials in which 

the cue was valid. Overall, this pattern of findings suggests that for females, during the Oculomotor 
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Cueing Task, hyperactivity/impulsivity symptoms impede routine processing of visuomotor stimuli when 

the conditions are in line with expectations, however, symptoms of inattention impede processing when 

unexpected events occur (i.e., when the cue is invalid and the programming of a correct response 

requires additional processing). For males, hyperactivity/impulsivity symptoms were the only ADHD 

domain that was associated with increased latencies, regardless of cue validity.   

On the Oculomotor Capture Task, however, the saccadic latencies exhibited by females were 

much slower and were significantly more variable relative to males, particularly during trials in which an 

incorrect response was given for participants elevated in ADHD symptomatology. We initially predicted 

that there would be a significant interaction among symptoms of inattention, trial type, and response type 

and this was observed for both sexes. However, it should be noted that, hyperactivity/impulsivity was also 

associated with increases in latency for males and females, which was contrary to prediction (i.e., we 

expected that inattention would bear a unique relationship to latency on the Oculomotor Capture Task). 

Moreover, consistent with the findings from Godijn and Kramer (2008), the pattern of findings in 

the current study suggests that females elevated in symptoms of inattention and hyperactivity/impulsivity 

might have relied more heavily on the presence of the distractor to provide clues about the temporal 

onset of the target: this strategy appears to have backfired for females, insofar that the longest latencies 

were observed for incorrect responses during the additional stimulus control trials (i.e., trials in which the 

distractor fails to provide meaningful information about the onset of the target). Further supporting this 

interpretation, the fastest times were exhibited for onset trials for females (i.e., trials in which the distractor 

provides meaningful cues about the onset of the target). Males exhibited a similar, but slightly different 

pattern: the longest latencies were associated with additional stimulus control trials, but the fastest 

latencies occurred during control trials instead of onset trials. For males, there was not much of a 

difference between the latencies that occurred during the additional stimulus control trials and the onset 

trials, whereas for females, the saccades were much faster during the onset trials, suggesting that, 

although males may have used a similar strategy as females (i.e., using the distractor as a cue for the 

onset of the target), males may have depended less heavily on the presence of the distractor relative to 

females.  

It should be noted, however, that this interpretation of the data is not the only plausible 

interpretation, given that incorrect responses include errors towards the distractor, but also errors towards 

other non-targets during the current set of analyses for latency data. In order to provide unequivocal 

support for the theory that females relied heavily on the presence of the distractor to assist them in 

responding efficiently, we would need to reanalyze our data and redefine incorrect responses as only 

those responses in which participants executed a saccade towards the distractor.  

With regards to the question about whether there is an overall pattern of sex differences across 

tasks that is informative, the answer appears to be yes. A plausible explanation for the pattern of results 

suggests that: 1) Activation seems to be more impaired for males elevated in ADHD symptoms, 2) 

Attentional Orienting seems to be somewhat equally, although differentially, impaired in both sexes 
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depending on the ADHD symptom domain assessed, and 3) Stimulus suppression seems to be much 

more impaired in females elevated in ADHD symptoms relative to males. However, it is important to note 

once more that these analyses were not proposed initially, and as such, conclusions should not be drawn 

until these findings are replicated  

 ADHD Symptom Domains. An additional goal of the current study was to evaluate the degree to 

which it is important to examine ADHD symptom domains independently of one another. The pattern of 

results in the current study certainly supports the notion of examining inattention separately from 

hyperactivity/impulsivity, insofar that we found several instances in which symptoms of inattention 

exhibited a different relationship to the dependent variables relative to hyperactivity/impulsivity. For 

example, for males on the VCTI Prosaccade, hyperactivity/impulsivity was related to longer latencies, 

whereas symptoms of inattention predicted a decrease in latencies. If we had failed to examine ADHD 

symptom domains independent of one another, the findings might have suggested that there was no 

relationship between ADHD symptoms and latency for males on the VCTI Prosaccade.   

 Are executive functioning deficits a primary or secondary feature of adult ADHD? At the outset, 

we also intended to examine the extent to which executive functioning impairment is a primary or 

secondary feature of ADHD, following Nigg, Stavro, Ettenhofer, Hambrick, Miller, & Henderson (2005), 

who suggested that the study of executive functioning deficits in adults is important for two main reasons: 

1) if research can establish that executive functioning deficits are documented in young adults with ADHD 

symptoms in spite of increased neurological development, then the argument that executive functioning 

deficits are primary in the development and maintenance of ADHD will be at least partially supported, and 

2) Alternatively, if these deficits are not observed in adults exhibiting ADHD symptoms despite continued 

impairment consistent with ADHD, it would suggest that executive functioning deficits are a secondary 

feature of the disorder. Based on the results from the current study, we are unable to answer this 

question. On the one hand, when sex is included in the model, there appears to be at least partial support 

for the primary role of executive functioning given that symptoms of inattention and 

hyperactivity/impulsivity were positively associated with slower reaction times. For example, the current 

study found that male ADHD symptoms were predictive of increased latency on the Oculomotor Cueing 

Task and that both male and female ADHD symptoms were significantly associated with increased 

latencies on the Oculomotor Capture Task. At the same time, when data were not examined separately 

for males and females, the expected associations did not occur, and as such, the current study is unable 

to provide evidence that would allow us to determine whether executive functioning impairments are a 

primary or secondary feature of ADHD symptoms in a mixed gender, non-referred college sample. 

Limitations 

 Although the current study provided us with the ability to examine many aspects of ADHD 

symptomatology that seemed important to us at the outset, there are also several limitations of the 

current study, some of which are directly related to the study�s design, others of which were unexpected.  
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 Failure of Countermanding Task. First of all, the failure of the Countermanding Task was 

unexpected: we borrowed the methodology from another study that had previously demonstrated success 

(Hanisch, Radach, Holtkamp, Herpertz-Dahlmann, & Konrad, 2005). It seems likely that, based on the 

pattern of results, the Countermanding Task failed in the current study because either the stop signal 

delays were too easy for adults or because the participants traded speed for accuracy (i.e., although the 

error rate was near 50%, errors did not differ much based on the stop signal delay, which suggests that 

participant�s responses were not tied to the task demands or instructions, but rather, were more similar to 

the responses you would expect from chance). Although there are many problems with the traditional 

versions of the Countermanding Tasks, some of the latest versions of the task allow for online tracking of 

the stop signal reactions, which adjust the stop signal delays until the task reaches the appropriate level 

of difficulty for each participant (please see Logan, Schacher, & Tannock, 1997 for a review of important 

updates to the traditional version of the Countermanding Task). This approach seems ideal for future 

versions of the Oculomotor Countermanding Task.  

Use of a Non-Referred Sample. Secondly, the current study assessed the relation among unique 

aspects of executive functioning impairments (i.e., activation, response suppression, attentional orienting, 

and stimulus suppression) and ADHD symptom domains (inattention and hyperactivity/impulsivity) in a 

non-referred, mixed gender sample of college-aged adults. Although there are certain strengths that 

come along with utilizing a non-referred sample (e.g., it has the ability to test the external validity of prior 

clinic findings as well as to provide information about the dimensional nature of ADHD symptoms), it is not 

possible to generalize these results to clinical samples. It is also important to note that these students, by 

the nature of being admitted to college, have been academically successful, and as such, the current 

study�s results may be different than those that utilize community-based samples. At the same time, a 

strength of the current study�s sample is the range of ADHD symptomatology from recruited participants: 

our sample included participants who had been diagnosed with ADHD as well as some participants who 

would likely meet the diagnostic criteria; indeed, as mentioned previously, the current sample was not far 

from the established clinical cut-offs for the ADHD Rating Scale (i.e., the mean severity score for the first 

six items in the current sample was 11.08 and the clinical cutoff score is 15).  

Moreover, the expected associations were observed between symptoms of ADHD and real-world 

impairment in the current study�s sample and the correlation between inattention and 

hyperactivity/impulsivity was very similar to another study that utilized a non-referred, mixed gender 

college sample (r=.52 in the current study; r=.56 in Nigg et al., 2002). In spite of these findings, there was 

no support for the current study�s a priori predictions when the overall sample was evaluated, and 

although the current study used tasks that were somewhat different from those in the prior literature, the 

lack of support for the hypothesized relationships was surprising nonetheless.   

 Generalizeability. Thirdly, the current study utilized a fairly small sample (n=97) and the number 

of participants varied somewhat as a function of task because of time constraints and/or difficulties with 

calibration for some participants. Consequently, it is important to examine whether these results hold in a 
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larger, more diverse sample. On a related note, ADHD symptoms were based on self-report measures 

only; future studies would improve upon the current study with the inclusion of parent report of ADHD 

symptomatology.   

Future Directions 

 With regards to improvements for future studies, the findings of the current study provide several 

avenues for new research. First of all, given difficulties with the Countermanding Task, future studies may 

be wise to consider providing participants with feedback about their performance throughout the task 

(e.g., the examiner might say something like, �you appear to be trading accuracy for speed; it is important 

to be as accurate as possible during this task.�).   

 Moreover, given the literature suggesting the importance of surprise as it relates to the effect of 

oculomotor capture (Godijn & Kramer, 2008), future research should examine the impact of distractors as 

a function of the time spent on the task as well as the extent to which the distractor impacts latencies on 

subsequent control condition trials. Similarly, in order to better understand the data from the 

Countermanding Task, future studies may be wise to examine the extent to which stop trials impact 

reaction times on subsequent go trials; if the results seem to be in line with those of the current study, 

which suggested that participants may have traded speed for accuracy, future studies could test this 

possibility through the examination of the pattern of performance between go and stop trials. For 

example, if speed seemed to trump accuracy, one would expect that stop trials would have no impact on 

reaction times for subsequent go trials. 

 In addition, based on the results of the current study, it would be interesting to see whether future 

studies replicate our preliminary findings that suggest that sex differences may moderate the relationship 

between ADHD symptoms and executive functioning impairment. Specifically, it is important to examine 

whether the current study�s finding with regards to sex differences in latencies are also associated with 

increased rates of error for future studies. For example, on the Oculomotor Capture Task, female ADHD 

symptoms exhibited a much stronger relationship to latencies when compared to male ADHD symptoms. 

Future studies may wish to examine whether sex differences in latencies are mirrored in error rates 

towards the distractor (i.e., do females who are elevated in ADHD symptoms tend to make more errors 

towards the distractor relative to males?).  

 Lastly, in order to improve the generalizeability of the current study�s results, future research may 

wish to include a larger number of participants who meet criteria for ADHD, and examine whether their 

performance is similar to those who are subthreshold for ADHD. Moreover, there are some aspects of 

executive functioning that were not evaluated in the current study (e.g., working memory, set shifting, 

etc.). Future studies would improve upon the current study through the inclusion of additional measures of 

executive functioning.    
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Table 1. Descriptions of Classical Executive Functioning Tasks.  

 
Task Executive Function Brief Description Critique 
CPT beta Activation A series of letters flash sequentially on a computer screen. 

Participants are instructed to press the space bar when rare 
targets are observed (i.e., usually the letter �x�). The beta 
parameter is an indicator of one�s tendency to respond cautiously 
vs. impulsively.  

Vulnerable to ceiling effects. Requires 
manual response. 

Event Rate 
Go/No Go 

Activation A prepotent response set is established insofar that participants 
must withhold a response to rare no-go targets. Targets are 
presented at varying rates: fast (i.e., 1 per second), medium (1 per 
4 seconds), and slow (1 per 8 seconds) and errors of commission 
and omission are examined in the context of event rates.  

Requires a manual response. 
Performance problems on all Go/No Go 
tasks are unable to differentiate 
between excessively strong �go� 
impulses and weak �stop� impulses.  

Posner 
Cueing  

Attentional 
Orienting 

The participant fixates on the center of the computer screen prior 
to the initiation of a warning cue. The warning cue serves to alert 
the participant where in their periphery they should expect to see a 
target. The warning cues are valid (i.e., they correctly identify the 
spatial location of the target) on some trials and invalid (i.e., they 
provide incorrect information about the spatial location of the 
target) on other trials. The dependent measure is the reaction time 
and the number of correct key presses (identifying whether the 
target appeared in the left or right visual field). 

Requires a manual response. 

Stroop Stimulus 
Suppression 

There are traditionally at least two parts to the Stroop task. Part I 
involves the rapid identification of colors (i.e., participants are 
instructed to name the color of ink in which a series of symbols are 
written). Part II is more difficult insofar that participants are given a 
list of color words (i.e., green, red, blue) and they are instructed to 
ignore what the word says and instead name the color of the ink 
the word is written in. For example, the word may be �red� but it 
might be written in �blue� ink. The correct response would be to say 
�blue.� The time difference between parts I and II are generally 
taken as a measure of stimulus suppression. 

Many studies have not controlled for 
initial processing speed (i.e., failed to 
take the difference between parts I and 
II). 

Flanker Stimulus 
Suppression 

The participant fixates on the center of the computer screen prior 
to the initiation of a target letter and flanking letters. The 
participant is instructed to press a key that corresponds with the 
target letter. Participants are supposed to ignore the flanking non-
target letters. The reaction time to identify the target letter is the 
dependent variable. The reaction times are typically longest when 
one of the non-target flanking letters is the same letter as the 
target letter (i.e., when participants are required to suppress the 
stimulus that is compatible with the correct response).   

Requires a manual response. 

Rey-Osterrieth Spatial Working 
Memory 

The participant is asked to copy a complex design. After some 
time goes by, the participant is asked to recall the design from 
memory and to draw the design again. Errors in the reproduction 
of segments are the dependent variable. 

Requires fine motor skill. 

Finger 
Windows 

Spatial Working 
Memory 

Participants are instructed to follow a pattern of �finger taps� along 
different spatial locations in a chart. In order to tap into working 
memory (rather than short-term memory), participants are asked 
to perform the series of finger taps backwards from the order in 
which they were presented by the examiner.  

Requires a manual response. 

Stop Task Response 
Suppression 

A prepotent response set is established. Equally probable stimuli 
(X�s and O�s) flash sequentially on a computer screen. Participants 
are instructed to perform a key press after the presentation of 
each letter except for when they hear a beep. The beep signals 
the participant to withhold their response. The beep occurs on a 
minority of trials and the timing of the beep is varied by the 
computer in such a way to allow the calculation of the stop signal 
reaction time, a measure of the average amount of time needed 
for each participant to cancel a prepotent response. 

Requires a manual response. 

Wisconsin 
Card Sorting 

Set Shifting Participant must figure out the rule used to sort various cards by 
shape, numbers, and colors. After 10 correct matches, the rule 
unknowingly changes, and the participant must notice that: 1) the 
old rule no longer works and, 2) figure out the new rule. 
Dependent variable is the error score.  

Insensitive to millisecond level 
processing and too reliant on working 
memory. 

Trail Making 
Test 

Set Shifting In part A of trail making, the participant must sequentially connect 
dots that contain letters from the alphabet as quickly as possible. 
In part B of trail making, participants must sequentially connect 
dots that contain letters and numbers (e.g., letter A, number 1, 
letter B, number 2, etc.) such that they must switch set (i.e., letter 
then number) in order to respond correctly. The difference in total 
time to complete tasks A and B is taken as an indicator of set 
shifting speed.  

Requires fine motor skills. 
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Table 2. Purposive Sampling and Recruitment: ADHD Self Report Rating Scale Total Score by Gender 
and Quartile. 
 

Quartile 1 2 3 4 

Range 0-23 24-29 30-36 37 and above 

N Males 12 12 12 10 

N Females 13 13 13 12 

N Total 25 25 25 22 
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Table 3. ADHD Symptoms, Demographic Variables, and Dependent Variables from the VCTI Prosaccade: Correlations and Descriptive Statistics.  
 
Variables 1 2 3 4 5 6 7 8 9 10 11 

1. Inattention −           

2. Hyperactivity/impulsivity .53*** − 

3. Sex 
a
 .10 -.13 − 

4. Age -.01 .13 -.20 − 

5. KBIT2 SS 
b
 .06 -.05 -.10 -.21* − 

6. Latency 250 ms interval -.10 .06 -.30** .04 .13 − 

7. Latency 1000 ms interval -.07 .14 -.29** .06 .10 .75*** − 

8. Latency 4000 ms interval .05 .12 -.10 .07 .06 .63*** .83*** −   

9. Prem errors 250 ms interval
 c
 -.09 -.13 .06 -.05 .09 -.14 -.21 -.16 −   

10. Prem errors 1000 ms interval
 c
 -.10 -.18 .17 .04 .05 -.28** -.24* -.19 .72*** −  

11. Prem errors 4000 ms interval
 c
 -.12 -.09 .20 .03 .16 -.26* -.24* -.23* .73*** .86*** − 

12. Dir errors 250 ms interval -.19 -.14 .03 .04 .02 -.05 -.10 -.09 .66*** .54*** .50***

13. Dir errors 1000 ms interval -.07 -.17 .21* .06 .06 -.25* -.23* -.15 .63*** .92*** .80***

14. Dir errors 4000 ms interval -.08 -.11 .29** .00 .11 -.33** -.31** -.25* .70*** .84*** .95***
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Table 3- Continued.  
 

Variables 1 2 3 4 5 6 7 8 9 10 11 

M 
16.13 13.87 1.53 19.18 103.79 232.65 220.22 237.98 1.96 9.57 28.52 

SD 
5.54 4.73 .50 1.58 8.41 35.51 30.50 34.01 3.26 12.19 31.97 

N 
91 91 91 91 89 91 91 91 91 91 91 

Range 
4-29 3-29 1-2 18-28 88-131 156.61-

339.57 
141.06-
298.93 

162.63-
342.20 

0-23 0-63 0-186 
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Table 3- Continued. 
 

Variables 12 13 14 

12. Dir errors 250 ms interval 
d
 −   

13. Dir errors 1000 ms interval 
d
 .53*** −  

 14.  Dir errors 4000 ms interval d .46*** .83*** − 

M 
2 3.71 7.89 

SD 
2.95 3.90 7.51 

N 
91 91 91 

Range 
0-17 0-16 0-35 

 
Note: 

a 
Sex: 1 = female, 2 = male. 

b 
Kaufman Brief Intelligence Verbal Standard Score. 

c 
Premature errors. 

d
 Directional errors.  

*p < .05.  **p < .01.  ***p < .001 
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Table 4. ADHD Symptoms, Demographic Variables, and Dependent Variables from the Countermanding Task: Correlations and Descriptive 
Statistics.  
 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 

1. Inattention −            

2. Hyperactivity/impulsivity .52*** −  

3. Sex 
a
 .10 -.13 −  

4. Age .00 .13 -.18 −  

5. KBIT2 SS 
b
 .04 -.05 -.11 -.21* −  

6. Stop Signal Reaction Time -.14 -.12 .05 .00 .16 −  

7. Latency for Go trials -.17 -.10 -.19 .08 .09 .24* −  

8. SD in Go Reaction Time
 c
 -.13 -.10 .14 .05 -.17 .16 .41*** −     

9. Errors in Go trials 
d
 -.12 .01 -.11 -.19 .07 .08 .27* .08 −    

10. Errors in 75 ms stop interval
e
 .12 .10 .36*** -.05 -.05 .29* -.62*** -.01 -.39*** −   

11. Errors in 125 ms stop interval
e
 .16 .12 .34** -.09 -.05 .16 -.68*** -.03 -.42*** .92*** −  

12. Errors in 175 ms stop interval
e
 .19 .09 .25* -.03 -.09 .08 -.72*** -.13 -.50*** .84*** .89*** − 
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Table 4- Continued. 
 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 

M 
16.11 13.75 1.56 19.09 103.68 250.81 393.16 101.43 13.27 6.41 7.06 9.31 

SD 
5.52 4.77 .50 1.26 8.42 55.65 70.39 36. 35.95 5.83 5.78 6.56 

N 
89 89 89 89 87 84 89 89 89 89 89 89 

Range 
4-29 3-29 1-2 18-28 88-131 162-

449 

257.47-

623.00 

31.53-

54.97 

0-123 0-23 0-20 0-21 

 
Note: 

a 
Sex: 1 = female, 2 = male. 

b 
Kaufman Brief Intelligence Verbal Standard Score. 

c  
Variability in reaction time for Go trials. 

d
 Failure to 

execute saccade during go trials. 
e
 Failure to inhibit during stop trials. *p < .05.  **p < .01.  ***p < .001 
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Table 5. ADHD Symptoms, Demographic Variables, and Dependent Variables from the Cueing Task: Correlations and Descriptive Statistics.  
 

Variables 1 2 3 4 5 6 7 8 9 10 11 

1. Inattention −           

2. Hyperactivity/impulsivity .52*** − 

3. Sex 
a
 .10 -.13 − 

4. Age .00 .13 -.18 − 

5. KBIT2 SS 
b
 .04 -.05 -.11 -.21* − 

6. Latency cue valid -.07 .00 -.11 .06 .01 − 

7. Latency cue invalid -.19 -.04 .05 .06 .07 .70*** − 

8. Prem errors cue valid 
c
 .13 .22* .15 -.02 -.03 -.51*** -.29** −   

9. Prem errors cue invalid 
c
 .15 .22* .15 -.03 -.01 -.56*** -.33** .98*** −   

10. Dir errors cue valid 
d
 .08 .18 .14 -.02 -.06 -.53*** -.31** .96*** .94*** −  

11. Dir errors cue invalid 
d
 .10 .15 .15 -.03 -.04 -.58*** -.30** .95*** .96*** .95*** − 
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Table 5- Continued. 
 

Variables 1 2 3 4 5 6 7 8 9 10 11 

M 
16.20 13.85 1.53 19.14 103.68 178.65 222.77 46.68 25.18 29.89 16.10 

SD 
5.54 4.70 .50 1.54 8.42 35.15 39.37 45.81 23.64 29.90 13.62 

N 
87 87 87 87 87 87 87 87 87 87 87 

Range 
4-29 3-29 1-2 18-28 88-131 108.00-

277.29 
141.69-
347.30 

0-191 0-93 0-112 0-46 

 
Note: 

a 
Sex: 1 = female, 2 = male. 

b 
Kaufman Brief Intelligence Verbal Standard Score. 

c 
Premature errors. 

d
 Directional errors.  

*p < .05.  **p < .01.  ***p < .001 
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Table 6. ADHD Symptoms, Demographic Variables, and Dependent Variables from the Oculomotor Capture Task: Correlations and Descriptive 
Statistics.  
 

Variables 1 2 3 4 5 6 7 8 9 10 11 

1. Inattention −           

2. Hyperactivity/impulsivity .52*** − 

3. Sex 
a
 .10 -.13 − 

4. Age .00 .13 -.18 − 

5. KBIT2 SS 
b
 .04 -.05 -.11 -.21* − 

6. Latency Control trial 
c
 .02 -.06 .26* .14 .05 − 

7. Latency AS trial 
d
 -.05 -.14 .19 .18 .14 .87*** − 

8. Latency Onset trial 
e
 -.02 -.13 .25* .11 .08 .87*** .83*** −   

9. Prem errors Control trial 
 f
 .00 .00 .17 .02 .10 .08 .12 -.08 −   

10. Prem errors AS trial
 f
 -.04 .02 .13 .00 .08 .05 .05 -.10 .94*** −  

11. Prem errors Onset trial
 f
 -.01 .01 .14 .02 .12 .09 .14 -.04 .96*** .93*** − 

12. Dir errors Control trial 
g
 -.09 -.02 .09 -.03 .12 .02 .07 -.07 .84*** .80*** .80***

13. Dir errors AS trial 
g
 -.07 -.04 .05 -.03 .10 .05 .11 -.02 .77*** .81*** .76***

14. Dir errors Onset trial 
g
 -.03 -.03 .31** -.12 .15 .16 .22* .14 .48*** .44*** .45***

 



56 

 

Table 6- Continued.  
 

Variables 1 2 3 4 5 6 7 8 9 10 11 

M 
16.15 13.60 1.56 19.20 103.43 321.54 313.17 301.11 30.35 17.73 15.17 

SD 
5.59 4.67 .50 1.56 8.53 50.60 56.81 49.77 27.88 15.26 14.14 

N 
85 85 85 85 83 85 85 85 85 85 85 

Range 
4-29 3-29 1-2 18-28 88-131 219.79-

471.31 
208.50-
487.36 

206.68-
463.07 

1-121 0-60 0-60 
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Table 6- Continued. 
 
Variables 12 13 14 

12. Dir errors Control trial 
g
 −   

13. Dir errors AS trial 
g
 .88*** −  

 14.  Dir errors Onset trial g .65*** .60*** − 

M 37.08 17.39 20.44 

SD 23.38 9.75 10.94 

N 85 85 85 

Range 4-102 2-45 0-52 

 
Note: 

a 
Sex: 1 = female, 2 = male. 

b 
Kaufman Brief Intelligence Verbal Standard Score. 

c  
Control trial (no distractor). 

d
 AS trial (distractor on the 

additional stimulus page). 
e
 Onset trial (distractor on response page). 

f
 Premature errors. 

g 
Directional errors.  

*p < .05.  **p < .01.  ***p < .001 
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Table 7. Linear Regression Analyses Predicting Mean Stop Signal Reaction Time on the Countermanding 
Task from Symptoms of Inattention and Hyperactivity/Impulsivity.  
 

   SSRT  

 B sr R
2
 F 

   .02 .62

Inattention -.08 -.07   

Hyperactivity/Impulsivity -.07 -.06   

 
Note: SSRT= Mean Stop Signal Reaction Time; B= Standardized coefficient beta; sr = semi-partial 
correlation coefficient. None of the values in the table reached statistical significance.  
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Table 8. Linear Regression Analyses Predicting Mean Go Trial Reaction Time on the Countermanding 
Task from Symptoms of Inattention and Hyperactivity/Impulsivity.  
 

   GORT  

 B sr R
2
 F 

   .00 .13

Inattention -.01 -.01   

Hyperactivity/Impulsivity .06 .05   

 
Note: GORT= Mean Go Reaction Time; B= Standardized coefficient beta; sr = semi-partial correlation 
coefficient. None of the values in the table reached statistical significance. 
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Table 9. Summary of HLM Analyses for Variables Predicting Errors on the Countermanding task.  
 
 Unsuccessful Inhibitions Premature Errors 
       
Predictor 

B SE B e
B 

B SE B e
B 

       
Inattention 0.00 0.03 1.00 -0.02 0.03 0.98 
       
Hyperactivity/Impulsivity  0.03 0.03 1.03 -0.02 0.03 0.98 
       
75 ms Stop Interval REF REF REF 6.23*** 0.21 510.61 
       
125 ms Stop Interval 0.15 0.36 1.16 6.07*** 0.21 433.88 
       
175 ms Stop Interval  0.46 0.35 1.58 5.55*** 0.20 256.63 
       
Go Condition -- -- -- REF REF REF 
       
Inat x 75 ms Stop Interval  REF REF REF -- -- -- 
       
Inat x 125 ms Stop Interval 0.01 0.02 1.01 -- -- -- 
       
Inat x 175 ms Stop Interval
  

0.02 0.02 1.03 -- -- -- 

       
Inat x Go Condition -- -- -- -- -- -- 
       
Hyp/Imp x 75 ms Stop Interval  REF REF REF -- -- -- 
       
Hyp/Imp x 125 ms Stop Interval -0.01 0.02 0.99 -- -- -- 
       
Hyp/Imp x 175 ms Stop Interval
  

-0.01 0.02 0.99 -- -- -- 

       
Hyp/Imp x Go Condition -- -- -- -- -- -- 
       
Constant 0.26 0.19 1.30 -5.82*** 0.18 0.00 
       
Row Variance       

χ
2
 880.39  910.00  

       
df 88  88  

       

Column Variance       

χ
2
 342.68  498.32  

       
df 71  215  
       

% errors 48.21  14.42  
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Table 9- Continued.  
 
 Directional Errors 
    
Predictor 

B 
SE B e

B 

    
Inattention -0.01 0.04 0.99 
    
Hyperactivity/Impulsivity  -0.07 0.05 0.93 
    
    
Constant -5.83 0.23 0.00 
    
Row Variance    

χ
2
 202.24 

    
df 88 

 
   

Column Variance 
   

χ
2
 298.86 

    
df 215 
    

% errors <1% 
 
Note: e

B
 = exponentiated B. Errors coded as 1 for yes and 0 for no; REF= reference group for analysis;  

*p < .05. **p < .01. ***p < .001. Variables that were not included in the model are designated with dashes.  
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Figure 1. Schematic Example of visual displays for the VCTI Prosaccade and the Countermanding Tasks. 
 
Note: Schematic examples for visual displays and timelines used in the two tasks/blocks of Part I.  
Correct performance in each task is denoted on the �target screen� panel with a dashed-line circle.  Note 
that target size and distance are disproportional in this illustration. A) A variable CTI prosaccade trial in 
block one requiring an eye movement to the target.  B) A countermanding saccade trial in block two 
requiring an eye movement to the target.  C) A countermanding saccade trial in block two requiring an 
eye movement to be cancelled.  Fixating the target, in this trial, would be considered an incorrect 
response.   

 

 
 

Space Press 
250, 1000, or 

4000 ms 
Target Screen

Space Press 
75, 125, or 

175 ms 
Target Screen

B)

C)

A)
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Space Press 1000 ms Target Screen 

B)

C)

D)

Space Press 500 ms Target Screen 

A)

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Schematic Example of visual displays for the Cueing and Oculomotor Capture Tasks.  
 

Note: Schematic examples for visual displays and timelines used in the three tasks/blocks of Part II.  
Correct performance in each task is denoted on the �target screen� panel with a dashed-line circle.  Note 
that target size and distance are disproportional in this illustration.  A) In the first block (cueing task), an 
arrow cue (valid in the example) indicates in which direction a target is likely to appear on 75% of the 
trials.  B) In block two, participants perform the oculomotor capture paradigm (control condition).  The 
start screen consists of a fixation cross and neutral faces at all locations.  After 1000 ms, all but one 
neutral face changes color.  The color change is the �go� signal for a saccade towards the target.  C) The 
additional stimulus control condition of the oculomotor capture task.  In this condition, an additional 
premask and distractor are displayed.  D) The onset condition of the oculomotor capture task.  In this 
condition, an additional target is displayed without the addition of an additional premask. 
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Figure 3. The Effect of Inattention on Primary Latency by Cue Interval for the VCTI Prosaccade Task.  
 

 
 
 
 
 
 
 



65 

 

200

210

220

230

240

250

260

Low Mean High

ADHD Symptoms

P
ri

m
a
ry

 L
a
te

n
c
y Cue Int 250 Inat

Cue Int 1000 Inat

Cue Int 4000 Inat

Cue Int 250 Hyp

Cue Int 1000 Hyp

Cue Int 4000 Hyp

 
 

Figure 4. The Effect of Male ADHD Symptoms and Cue Interval on Primary Latency for the VCTI 
Prosaccade Task.  
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Figure 5. The Effect of Female ADHD Symptoms and Cue Interval on Primary Latency for the VCTI 
Prosaccade Task. 
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Figure 6. The Effect of ADHD Symptoms and Cue Validity on Primary Latency for the Cueing Task.  
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Figure 7. The Effect of Male ADHD Symptoms and Cue Validity on Primary Latency for the Cueing Task.  
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Figure 8. The Effect of Female ADHD Symptoms and Cue Validity on Primary Latency for the Cueing 
Task.  
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Figure 9. The Effect of ADHD Symptoms and Trial Type on Primary Latency for Correct Responses on 
the Oculomotor Capture Task.  

 
 
 
 
 
 
 
 



71 

 

250

260

270

280

290

300

310

320

330

340

350

Low Mean High

ADHD Symptoms

P
ri

m
a
ry

 L
a
te

n
c
y Inat Control

Inat Additional Stimulus

Inat Onset

Hyp Control

Hyp Additional Stimulus

Hyp Onset

 
Figure 10. The Effect of ADHD Symptoms and Trial Type on Primary Latency for Incorrect Responses on 
the Oculomotor Capture Task.  
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Figure 11. The Effect of Male ADHD Symptoms and Trial Type on Primary Latency for Correct 
Responses on the Oculomotor Capture Task.  
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Figure 12. The Effect of Female ADHD Symptoms and Trial Type on Primary Latency for Correct 
Responses on the Oculomotor Capture Task.  
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Figure 13. The Effect of Male ADHD Symptoms and Trial Type on Primary Latency for Incorrect 
Responses on the Oculomotor Capture Task.  
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Figure 14. The Effect of Female ADHD Symptoms and Trial Type on Primary Latency for Incorrect 
Responses on the Oculomotor Capture Task.  
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APPENDIX A 

ADHD SELF REPORT RATING SCALE 

Please answer the questions below, rating yourself on each of the criteria shown 
using the scale on the right side of the page. As you answer each question, place 
an X in the box that best describes how you have felt and conducted yourself over 
the past 6 months. 
 
 N

e
v
e
r 

R
a
re

ly
 

S
o
m

e
ti
m

e
s
 

O
ft

e
n
  

V
e
ry

 O
ft

e
n
  

1. How often do you have trouble wrapping up the final details of a project, once 
the challenging parts have been done? 

     

2. How often do you have difficulty getting things in order when you have to do a 
task that requires organization? 

     

3. How often do you have problems remembering appointments or obligations?      
4. When you have a task that requires a lot of thought, how often do you avoid or 
delay getting started? 

     

5. How often do you fidget or squirm with your hands or feet when you have to sit 
down for a long time?  

     

6. How often do you feel overly active and compelled to do things, like you were 
driven by a motor? 

     

7. How often do you make careless mistakes when you have to work on a boring or 
difficult project? 

     

8. How often do you have difficulty keeping your attention when you are doing 
boring or repetitive work? 

     

9. How often do you have difficulty concentrating on what people say to you, even 
when they are speaking to you directly? 

     

10. How often do you misplace or have difficulty finding things at home or at work?      
11. How often are you distracted by activity or noise around you?      
12. How often do you leave your seat in meetings or in other situations in which 
you are expected to remain seated? 

     

13. How often do you feel restless or fidgety?      
14. How often do you have difficulty unwinding and relaxing when you have time to 
yourself? 

     

15. How often do you find yourself talking too much in social situations?      
16. When you�re in a conversation, how often do you find yourself finishing the 
sentences of the people you are talking to, before they can finish them 
themselves? 

     

17. How often do you have difficulty waiting your turn in situations when turn taking 
is required? 

     

18. How often do you interrupt others when they are busy?      
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APPENDIX B 
 

THE PERSONALITY DISORDER QUESTIONNAIRE-IV 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Since age 15, have you been in trouble with the law several times (or would you have been 
if you had gotten caught)? 

Yes No

2. Since age 15, have you gotten into a lot of physical fights? Yes No

3. Since age 15, have you had difficulty paying bills because you have not stayed at any one 
job for very long? 

Yes No

4. Since age 15, have you done a lot of things without considering the consequences? Yes No

5. Since age 15, has lying come easily to you and have you lied often? Yes No

6. Since age 15, have you enjoyed doing risky things? Yes No

7. Since age 15, have you found that you don�t care if others get hurt, so long as you get what 
you want? 

Yes No
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APPENDIX C 
 

ADHD QUALITY OF LIFE SCALE 
 

Indicate how often these statements are true for you over the past 6 
months. 
 

N
e
v
e
r 

R
a
re

ly
 

S
o

m
e
ti

m
e
s
 

O
ft

e
n

 

V
e
ry

 O
ft

e
n

 

1. Get things done on time 1 2 3 4 5 
2. Complete projects or tasks 1 2 3 4 5 
3. Balance multiple projects 1 2 3 4 5 
4. Remember important things 1 2 3 4 5 
5. Get started with tasks you don�t find interesting 1 2 3 4 5 
6. Keep track of important items 1 2 3 4 5 
7. Keep house clean 1 2 3 4 5 
8. Manage finances 1 2 3 4 5 
9. Get your shopping done 1 2 3 4 5 
10. Pay attention 1 2 3 4 5 
11. Getting things done requires too much effort 1 2 3 4 5 
12. Anxious 1 2 3 4 5 
13. Overwhelmed 1 2 3 4 5 
14. Fluctuations in emotions 1 2 3 4 5 
15. Depressed 1 2 3 4 5 
16. You have overreacted in difficult situations 1 2 3 4 5 
17. Feeling fatigued 1 2 3 4 5 
18. Your energy is well spent 1 2 3 4 5 
19. Feel good about yourself 1 2 3 4 5 
20. People enjoy spending time with you  1 2 3 4 5 
21. You can successfully manage your life 1 2 3 4 5 
22. Able to enjoy time spent with others 1 2 3 4 5 
23. As productive as you�d like to be 1 2 3 4 5 
24. Your intimate relationship is going well emotionally 1 2 3 4 5 
25. You annoyed people 1 2 3 4 5 
26. People are frustrated with you 1 2 3 4 5 
27. Tension in relationships 1 2 3 4 5 
28. Not having quality time to spend with others 1 2 3 4 5 
29. You have not been able to meet other�s expectations 1 2 3 4 5 
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APPENDIX D 
 

ADULT SELF REPORT RATING SCALE 
 

Please fill out this form to reflect your views, even if other people might not agree. You need not spend a 
lot of time on any item. Feel free to print additional comments. Be sure to answer all items. 
 
I. FRIENDS: 

A. About how many close friends do you have? (Do not include family members.) 

 □ None            □ 1         □ 2 or 3        □ 4 or more 

B. About how many times a month do you have contact with any of your close friends? (Include in-person 
contacts, phone, letters, e-mail.) 
 
 □ Less than 1        □ 1 or 2      □ 3 or 4        □ 5 or more 

 
C. How well do you get along with your close friends? 
 

 □ Not as well as I�d like  □ Average    □ Above average  □ Far above average 

 
D. About how many times a month do any friends or family visit you? 
 
 □ Less than 1        □ 1 or 2      □ 3 or 4        □ 5 or more 

II. SPOUSE OR PARTNER: 

What is your marital status?  □ Never been married  □ Married but separated from spouse 

    □ Married, living with spouse □ Divorced   

    □ Widowed   □ Other-please describe:___________ 

 

Any time in the past 6 months, did you live with your spouse or with a partner? 
□ No- please skip to page 2. 

□ Yes- Circle 0, 1, or 2 beside items A-H to describe your relationship during the last 6 

months: 
 
 0= Not True  1= Somewhat or Sometimes True 2= Very True or Often True 
 

0 1 2 A. I get along with my spouse or partner 
   
0 1 2 B. My spouse or partner and I have trouble sharing responsibilities 
 
0 1 2 C. I feel satisfied with my spouse or partner 
 
0 1 2 D. My spouse or partner and I enjoy similar activities 
 
0 1 2 E. My spouse or partner and I disagree about living arrangements, such as where we live 
 
0 1 2 F. I have trouble with my spouse or partner�s family 
 
0 1 2 G. I like my spouse or partner�s friends 
 
0 1 2 H. My spouse or partner�s behavior annoys me 
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III. FAMILY   
Compared with others, how well do you: Worse than   Variable or   Better than      No 
                         Average     Average     Average      Contact 
 
A. Get along with your brothers?        □          □        □          □ 

□ I have no brothers 
 
B. Get along with your sisters?       □          □        □          □   

 □ I have no sisters           
 

C. Get along with your mother?       □          □        □          □ 

 □ Mother is deceased 
 

D. Get along with your father?        □          □        □          □ 

 □ Father is deceased    
 
E. Get along with your biological 
     or adopted children?            □          □        □          □ 

□ I have no children  
1. Oldest child            □          □        □          □ 

2. 2
nd

 oldest child          □          □        □          □ 

3. 3
rd

 oldest child          □          □        □          □ 

4. Other children          □          □        □          □ 
 

F. Get along with your stepchildren?    □          □        □          □ 

     □ I have no stepchildren 

IV. JOB: At any time in the past 6 months, did you have any paid jobs (including self employment and 
military service?  
  

□ No- Please skip to Section V. 

□ Yes- please describe your job(s):______________________________________________
 
Circle 0, 1, or 2 beside items A-I to determine your work experience during the past 6 months: 
 

0= Not True  1= Somewhat or Sometimes True 2= Very True or Often True 

 
0 1 2 A. I work well with others 
 
0 1 2 B. I have trouble getting along with bosses 
 
0 1 2 C. I do my work well 
 
0 1 2 D. I have trouble finishing my work 
 
0 1 2 E. I am satisfied with my work situation 
 
0 1 2 F. I do things that may cause me to lose my job 
 
0 1 2 G. I stay away from my job even when I�m not sick or on vacation 
 
0 1 2 H. My job is too stressful for me 
 

0 1 2 I. I worry too much about work 
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V. EDUCATION: At any time in the past 6 months, did you attend school, college, or any other 
educational or training program? 
 

□ No- please skip to Section VI. 

□ Yes- what kind of school or program?____________________________________________
What degree or diploma are you seeking?___________________ Major?_______________ 
When do you expect to receive your degree or diploma?_____________________________

 
Circle 0, 1, or 2 beside items A-E to describe your educational experience during the last 6 months 

 0= Not True  1= Somewhat or Sometimes True 2= Very True or Often True 

 
0 1 2 A. I get along well with other students 
0 1 2  B. I achieve what I am capable of 
0 1 2 C. I have trouble finishing assignments 
0 1 2 D. I am satisfied with my educational situation 
0 1 2 I do things that may cause me to fail 

 
 

VI. Do you have any illness disability, or handicap? □ No □ Yes- please describe: 

 
 
 

 
VII. Please describe your concerns or worries about family, work, education, or other things: 
 

□ No concerns 
 
 

 
VIII. Please describe the best things about yourself: 
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APPENDIX E 
 

DRIVING BEHAVIORS QUESTIONNAIRE 
 

Please indicate how often these statements are true for you 

N
e
v
e
r 

R
a
re

ly
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o
m

e
ti
m

e
s
 

O
ft

e
n
 

V
e
ry

 O
ft

e
n
 

N
e
a
rl
y
 

A
lw

a
y
s
 

1. Try to pass another car that is signaling a left turn 0 1 2 3 4 5 
2. Select the wrong turn lane when approaching an intersection 0 1 2 3 4 5 
3. Fail to �Stop� or �Yield� at a sign, almost hitting a car that has the 
right of way 

0 1 2 3 4 5 

4. Misread signs and miss your exit 0 1 2 3 4 5 
5. Fail to notice pedestrians crossing when turning onto a side street 0 1 2 3 4 5 
6. Drive very close to a car in front of you as a signal that they should 
go faster or get out of the way 

0 1 2 3 4 5 

7. Forget where you parked your car in a parking lot 0 1 2 3 4 5 
8. When preparing to turn from a side road onto a main road, you pay 
too much attention onto the traffic on the main road so that you nearly 
hit the car in front of you 

0 1 2 3 4 5 

9. When you back up, you hit something that you did not observe 
before but was there 

0 1 2 3 4 5 

10. Pass through an intersection even though you know that the traffic 
light has turned yellow and may go to red 

0 1 2 3 4 5 

11. When making a turn, you almost hit a cyclist or pedestrian who 
has come up on your right side 

0 1 2 3 4 5 

12. Ignore speed limits late at night or very early in the morning 0 1 2 3 4 5 
13. Forget that your lights are on high beam until another driver 
flashes his headlights at you 

0 1 2 3 4 5 

14. Fail to check your rear view mirror before pulling out and changing 
lanes 

0 1 2 3 4 5 

15. Have a strong dislike of a particular type of driver, and indicate 
your dislike by any means that you can 

0 1 2 3 4 5 

16. Become impatient with a slow driver in the left lane and pass on 
the right 

0 1 2 3 4 5 

17. Underestimate the speed of an oncoming vehicle when passing 0 1 2 3 4 5 
18. Switch on one thing, for example, the headlights when you meant 
to switch on something else, for example, the windshield wipers 

0 1 2 3 4 5 

19. Brake too quickly on a slippery road, or turn your steering wheel in 
the wrong direction while skidding 

0 1 2 3 4 5 

20. You intend to drive to destination A, but you �wake up� to find 
yourself on the road to destination B, perhaps because B is your more 
usual destination 

0 1 2 3 4 5 

21. Drive even though you realize that your blood alcohol level may be 
over the legal limit 

0 1 2 3 4 5 

22. Get involved in spontaneous, or spur-of-the-moment, races with 
other drivers 

0 1 2 3 4 5 

23. Realize that you cannot clearly remember the road you were just 
driving on 

0 1 2 3 4 5 

24. You get angry at the behavior of another driver and you chase that 
driver so that you can give him/her a piece of your mind 

0 1 2 3 4 5 
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APPENDIX F 
 

INFORMED CONSENT FORM 
 

FSU Human Subjects Committee approved 9/12/2007. Void after 9/10/2008. 
HSC#2007.627. 
 
INFORMED CONSENT FORM 
 
Title of Research: Attention in a Non-Referred College Sample: Impairment and Correlates. 
Principal Investigators: Carla Counts Allan, M.S., and Janet Kistner., Ph.D. 
 
I, _______________________________________________, being 18 years of age or older, freely and 
voluntarily and without undue inducement or any element of force, fraud, deceit, duress, or other form of 
constraint or coercion, consent to be a participant in the above named research project, to be conducted 
at the Florida State University from September of 2007 � September of 2008. Listed below are the 
procedures to be followed in this research and their purposes, any risks, discomfort, and benefits 
associated with participation in this study, and the measures which will be taken to ensure confidentiality 
of the information obtained. 
 
Purpose of the research: This project is being conducted by Carla Counts Allan, a graduate student in 
psychology who is being trained by Dr. Janet Kistner, a Professor of Psychology at Florida State 
University. I understand the purpose of this research project is to better understand the nature of visual 
attention in college-aged individuals and how they think and feel about themselves. 
Who can participate: You must be 18 to 35 years old to participate in this study. You must have no 
history of neurological or sensorimotor impairment. 
 
Procedures for the research: I understand that if I participate in the project I will fill out questionnaires, all 
of which ask me about my feelings, thoughts, and mental health symptoms. I understand that 
participation in the project involves usual procedures as well as procedures specific to this project. Usual 
procedures involve signing this informed consent form, filling out questionnaires about my thoughts 
about myself and mental health symptoms (if I consent). Participation in this study also involves a series 
of computer tasks examining visual attention. The total time commitment for the session today in the 
laboratory will be approximately 3 hours for which I will receive 3 PSY2012 credits. 
 
I understand that the investigators are interested in evaluating individuals who have varying levels of 
symptoms associated with Attention Deficit Hyperactivity Disorder (ADHD), including those that might be 
sufficient enough to warrant medication. If I have an active prescription for ADHD medication, I 
acknowledge that an effort was made to schedule my participation on a day when I elected to take a 
holiday from this medication, but that I was not told to discontinue my medication for this study or for any 
other reason. Further, it was explained to me in advance and I understood that I would be allowed to 
participate in this research today regardless of whether I chose to make it a self-elected ADHDmedication 
holiday. 
 
Potential risks or discomforts: I understand there is a possibility of a minimal level of risk involved if I 
agree to participate in this study. Although unlikely, it is possible that I might experience some emotional 
distress in connection with answering questions about my thoughts, feelings, or mental health symptoms. 
If this occurs, I understand that the principal investigators, who have advanced training in clinical 
psychology, will be available to discuss any distress with me and, if I request, will escort me to the FSU 
Psychology Clinic so that I may talk to a therapist. I may also experience mild eye strain, boredom, or 
frustration during the completion of the computer tasks of visual attention. I am able to stop my 
participation at any time I wish and I will still receive experimental participation credit. If I report 
neurological or sensorimotor impairment and am unable to participate, I am still eligible to receive credit 
equivalent to that I would receive for appearance at any experiment. 
 
If I am currently taking medications for the treatment of ADHD and I have elected to participate in the 
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present study during a medication holiday of my own choosing, I understand that taking this medication 
holidays could elevate the risk that I will experience ADHD symptoms and associated difficulties. These 
symptoms may include (but are not limited to) the increased restlessness, inattention, and impulsivity 
which may impair or otherwise affect my performance on a variety of tasks. I accept full responsibility for 
any such outcome that might occur. 
 
If I have chosen to participate in the current study during a self-elected holiday from my ADHD 
medication, I understand that my signature on this form indicates that such holidays are consistent with 
the treatment plan I discussed with the physician who prescribed my medication. In other words, my 
physician has indicated that it is acceptable for me to choose when I take my stimulant medication 
according to my perceived needs. 
 
Potential benefits to you or others: I understand there may be societal benefits for participating in this 
research project. Increasing the scientific community�s knowledge of visual attention in college-aged 
individuals may inform the creation of assessment procedures such that clinicians may be better able to 
identify young adults with attention problems. I will receive three (3) hours of PSY 2012 course credit for 
completion of this study. If I choose not to participate or to withdraw from the study at any time, there will 
be no penalty (i.e., it will not affect my grade and I will receive PSY 2012 research participation credit for 
any time I have spent). 
 
Confidentiality: I understand my participation is totally voluntary and I may stop participation at any time. 
All my answers to the questions will be kept confidential to the full extent allowed by law. My name will not 
appear on any of the results. No individual responses will be reported. Only group findings will be 
reported. Information obtained during the course of the study will remain confidential to the extent allowed 
by law. Once data collection is complete any identifying information will be destroyed (i.e., we will not be 
able to connect your name with the data you supplied). 
 
I understand that this consent may be withdrawn at any time without prejudice, penalty or loss of benefits 
to which I am otherwise entitled. I have been given the right to ask any inquiry concerning the study. 
Questions, if any, have been answered to my satisfaction. 
 
I understand that I may contact Carla Counts Allan (counts@psy.fsu.edu), Florida State University, 
Department of Psychology, (850) 321-2641, for answers to questions about this research or my rights. I 
may also contact Dr. Janet Kistner (kistner@psy.fsu.edu), (850) 644-2040. Group results will be sent 
to me upon request. 
 
I understand that if I have any questions about my rights as a participant in this research, or if I feel I have 
been placed at risk, I can contact the Chair of the Human Subjects Committee, Institutional Review 
Board, through the Vice President for the Office of Research at (850) 644-8633. 
 
 
I have read and understand this consent form. 
________________________________________ ________________________ 
(Participant) (Date) 
 
 
FSU Human Subjects Committee approved 9/12/2007. Void after 9/10/2008. 
HSC#2007.627. 
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APPENDIX G 
 

FLORIDA STATE UNIVERSITY HUMAN SUBJECTS IRB APPROVAL FORM 
  

Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 . FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
Date: 11/1/2007 
 
To: Carla Allan 
 
Address: 1107 W. Call Street 
Dept.: PSYCHOLOGY DEPARTMENT 
 
From:        Thomas L. Jacobson, Chair 
 
Re:        Use of Human Subjects in Research 
Neuropsychological Impairment and Attention-Deficit/Hyperactivity Disorder Symptoms in a Non-Referred 
College Sample 
 
The application that you submitted to this office in regard to the use of human subjects in the research 
proposal referenced above has been reviewed by the Human Subjects Committee at its meeting on 
9/12/2007 2:00:00 PM.  Your project was approved by the Committee. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh the 
risk to the human participants and the aspects of the proposal related to potential risk and benefit. This 
approval does not replace any departmental or other approvals, which may be required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent form is 
attached to this approval notice.  Only the stamped version of the consent form may be used in recruiting 
research subjects. 
 
If the project has not been completed by 9/10/2008 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your expiration 
date; however, it is your responsibility as the Principal Investigator to timely request renewal of your 
approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed and approved by the 
Committee prior to implementation of the proposed change in the protocol.  A protocol 
change/amendment form is required to be submitted for approval by the Committee.  In addition, federal 
regulations require that the Principal Investigator promptly report, in writing any unanticipated problems or 
adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is reminded that 
he/she is responsible for being informed concerning research projects involving human subjects in the 
department, and should review protocols as often as needed to insure that the project is being conducted 
in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The Assurance 
Number is IRB00000446. 
 
Cc: Janet Kistner, Advisor 
HSC No. 2007.627  



86 

 

APPENDIX H 
 

OCULOMOTOR TASK INSTRUCTIONS 
 

VCTI Prosaccade. 
 

Welcome to the first task! 
 
In the following you will see a grey cross in the middle of the screen. Please keep your eyes on 
this cross and press a button to start the next trial. Once you press a button, the cross will turn 
yellow and a smiley will appear. 
  
These smileys will appear after different times to the left, right, top or bottom of the cross. 
 
Your task is to look at the appearing targets as quickly and accurately as possible. 
 
If you have any questions, please ask now. Otherwise, press a button on the game pad. 
 
Before we start, we need to set up the camera system. We will show you some dots on the 
screen and your job is to look at each circle until it disappears.  

 
Countermanding Task. 
 

Welcome to the next task! 
 
In the following you will see a grey cross in the middle of the screen. Please keep your eyes on 
this cross and press a button to start the next trial. Once you press a button, the cross will turn 
yellow. After some time the cross will turn green and a smiley will appear to the left, right, top or 
bottom of the cross. 
 
Your task is to look at the appearing targets as quickly and accurately as possible. 
 
In some trials, the cross will change from green to red. In this case your job is to keep looking at 
the cross and not move your eyes to the smiley. 
 
 Additional instructions that were read to the participant: The timing of the red cross is  
 varied by the computer. Sometimes you will be able to stop easily, other times it will be 
 impossible.  Nobody is able to stop every time.  Just try to stop as often as you can.  
 Don�t let the stopping part of the task interfere with your speed on the go part of the task.  
 Especially, don�t wait for the red cross- the red crosses don�t occur that often, so if you  
 wait, you will be slower overall. 
 
If you have any questions, please ask now. Otherwise, press a button on the game pad. 
 
Before we start, we need to set up the camera system. We will show you some dots on the 
screen and your job is to look at each circle until it disappears.  

 
Oculomotor Cueing Task.  
 

Welcome to the next task! 
 
In the following you will see a grey cross in the middle of the screen. Please keep your eyes on 
this cross and press a button to start the next trial. Once you press a button, the cross will turn 
into an arrow indicating the position of the next smiley.  
 
Smileys can appear to the left, right, top or bottom of the arrow. 
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Your task is to look at the appearing targets as quickly and accurately as possible. 
 
The arrows indicate the correct position of the smiley most of the time. 
 
If you have any questions, please ask now. Otherwise, press a button on the game pad. 
 
Before we start, we need to set up the camera system. We will show you some dots on the 
screen and your job is to look at each circle until it disappears.  

 
Oculomotor Capture Task.  
 

Welcome to the last task! 
 
In the following you will see a grey cross in the middle of the screen. Please keep your eyes on 
this cross and press a button to start the next trial. Once you press a button, a number of smileys 
will appear. 
  
After a little while all but one of the green smileys will turn into red frownies. Your task is to look at 
the remaining green smiley as quickly and accurately as possible. 
 
If you have any questions, please ask now. Otherwise, press a button on the game pad. 
 
Before we start, we need to set up the camera system. We will show you some dots on the 
screen and your job is to look at each circle until it disappears.  
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Primary therapeutic approach involved cognitive behavioral techniques with a focus on providing 
empirically-supported treatment modalities.  
 
Supervisors: Donald Kerr, Ph.D. and Norman B. Schmidt, Ph.D. 
 
August 2004-August 2005 Psychology Trainee 
    Arthur G. Dozier School for Boys 
    Marianna, Florida 
 
Provided individual therapy, comprehensive assessments, and group therapy within a secure facility for 
adjudicated male adolescents. Primary focus for individual clients included developing insight into triggers 
for behavior problems, discussion of healthy family and peer relations, relapse prevention for substance 
abuse, healthy masculinity for those who had been sexually abused or had abused others, impulse 
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control, and the development of empathy for the victims of their crimes. Led several anger management 
and substance abuse groups. Received training in Cognitive Processing Therapy designed to treat sexual 
trauma as well as some training designed to treat adolescents who had sexually abused others.  
 
Supervisor: Teion Wells Harrison, Ph.D. 
 
Training Experience: 
 
Suicide Risk Assessment Training, August 2008 and August 2009 
Crisis Intervention Training, September 2007 
 
Workshops Attended: 
 
Habit Reversal Therapy Workshop (June 2009). Attended a half day workshop dedicated to treating Habit 
Disorders in children and adolescents. Workshop provided by Doug Woods, Ph.D., at The University of 
Kansas.  
 
Therapist Development Workshop (June 2005 to August 2005). Attended 10, hourly meetings involving 
personal exploration and discussion of therapist related issues. Workshop provided by Donald Kerr, 
Ph.D., Florida State University. 
 
Teaching Experience: 
 
Undergraduate Independent Studies Coordinator,  Florida State University (August 2003-January 2005; 
August 2007-July 2008). Directed undergraduate students for their independent study requirement. 
Taught undergraduate students how to administer and score the Kaufman Brief Intelligence Test-2 and 
other self and parent-report rating scales as a part of data collection on a research project.  
 
Teaching Practicum Seminar, Florida State University (January 2005-August 2005). Participated in two 
courses designed to prepare graduate students for teaching positions. Prepared and presented short 
lectures, received formal performance evaluations from supervisor, peers, and students. Developed 
teaching portfolio. 
 
Psychology Instructor, Undergraduate Research Methods Laboratory, Florida State University, August 
2004- April 2005. Duties: Preparing all lectures, active learning exercises, and assignments; maintaining 
grades and office hours. 
 

 
 
 

 

 


