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ABSTRACT 

 
 
 
 

 Nigg (2001) recently proposed a disinhibition taxonomy that shows promise in isolating 

unique impulse control impairments related to child conduct problems. The current study 

investigated the relation between distinct inhibitory processes (i.e., executive and motivational 

inhibition), ADHD hyperactivity/impulsivity, and conduct problem symptoms in a non-referred 

and mixed-gender sample of children. Based on recent research, it was predicted that 

hyperactivity-impulsivity symptoms would bear a unique relation to executive inhibition 

difficulties indexed by a computerized stop signal task. In contrast, conduct problems were 

expected to bear a unique relation to motivational inhibition difficulties indexed by a 

computerized reward dominance task.  A purposive sampling technique was used to recruit a 

non-referred sample of 93 elementary aged children (42 boys and 51 girls) from a larger 

screening sample of 2nd to 7th graders enrolled in a local public school. Bivariate and regression 

analyses provided no support for study predictions. Levels of ADHD and conduct problem 

symptoms were essentially unrelated to inhibition task performance in the current study. 

Implications of the null findings as well as recommendations for future studies are discussed. 
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INTRODUCTION 
 
 
 
 

 Cohen (1998) recently calculated external costs to society as a consequence of youth 

antisocial behavior. The figures are worthy of attention and cause for concern. For example, 

Cohen (1998) estimated that each case of juvenile delinquency (children 14-17 years old) results 

in $83,000 to $335,000 in external costs. If antisocial behavior persists into adulthood, it is 

estimated that an additional $1.4 million dollars is spent in external costs, for a total of $1.5 to 

1.8 million dollars spent per lifetime of criminal behavior (Cohen, 1998). The potential effect of 

antisocial behavior becomes more alarming when combined with current arrest statistics 

provided by the Office of Juvenile Justice and Delinquency Prevention (OJJDP). According to 

the OJJDP (2000), juvenile court cases increased 44 percent from 1988 to 1998, while person 

offenses increased 88 percent. Despite disagreement in the research community as to whether 

crime rates are still increasing, the significance of the problem remains. It has become clear that 

prevention efforts are the best way to decrease the cost of antisocial behavior, and there are 

currently evidence-based psychosocial interventions designed to prevent the progression of 

conduct problems early in development [e.g., Family and Schools Together Program (Conduct 

Problems Prevention Research Group, 1992); Multifaceted Early Intervention Program for Child 

Conduct Problems (Webster-Stratton & Reid, 2003)].  Increased knowledge of unique risk 

factors for conduct problems will undoubtedly contribute to these prevention efforts.  

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

Revision (DSM-IV-TR; APA, 2000) currently classifies childhood conduct problems into 

separate Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD) diagnoses. These 

diagnoses primarily differ in level of severity with ODD including less severe argumentative and 

noncompliant behaviors (e.g., temper tantrums and refusal to comply with commands; APA, 

2000) and CD including major violations of the rights of others or social rules (e.g., physical 

aggression, stealing, and vandalism; APA, 2000). Although ODD and CD are categorized as 
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discrete diagnoses based on severity of rule violations, factor analytic evidence suggests that 

many of the symptoms for ODD and CD reflect a single conduct problem domain (Loney & 

Lima, 2003). Furthermore, the diagnoses share a wide variety of similar correlates (e.g. low 

socioeconomic status, parental antisocial behavior, and family dysfunction) suggesting 

quantitative rather than qualitative differences in causal factors (Frick et al., 1993; Loney & 

Lima, 2003).  This had led many researchers to collapse across ODD and CD symptoms in 

broadly investigating the correlates of youth antisocial behavior (e.g., Barry, Frick, DeShazo, 

McCoy, Ellis,& Loney, 2000; Clark, Prior, Kinsella, 2000; Dadds & McHugh, 1992; Frick, 

Lilienfeld, Ellis, Loney, & Silverthorn 1998; Frick, Cornell, Bodin, Dane, Barry, Loney, 2003; 

Webster-Stratton & Hammond, 1997).  

Impulse Control, ADHD, and Child Conduct Problems 

Frick and Loney (1999) recently outlined several predictors of stable and severe conduct 

problem presentations (e.g., early age of onset and severity of initial offense). These and other 

researchers (Barkley, 1999; Lynam, 1998) particularly highlighted the relation of impulsivity to 

conduct problem severity and persistence. Conduct problems are frequently accompanied by 

prominent impulsivity, and it is often assumed that this is a factor of comorbid Attention-

Deficit/Hyperactivity Disorder (ADHD; APA, 2000) symptoms. After all, it has been estimated 

that upwards of 65 to 90 percent of clinic-referred children diagnosed with CD also meet 

diagnostic criteria for ADHD (Abikoff & Klein, 1992). Furthermore, the combination of conduct 

problems and ADHD has been associated with a particularly virulent form of antisocial behavior 

(Loney & Counts, 2005; Lynam, 1996, 1998). These types of findings have led to careful 

screening of childhood conduct problems for related ADHD hyperactivity/impulsivity symptoms 

that may impact the progression of antisocial behavior. This, in turn, could lead to combined 

treatments borrowing from empirically informed treatment modalities for conduct problem and 

ADHD diagnoses.  

While it is very likely that impulsivity occurring in the context of conduct problems could 

be indicative of a separate ADHD diagnosis, there is accumulating research which suggests that 

youth antisocial behavior may be associated with distinct impairments in impulse control that are 

not characteristic of the general ADHD diagnosis (Clark, Prior, & Kinsella, 2000; Hinshaw, 

2002). Further establishment of distinct impulse control impairments characterizing conduct 

problems could have clear implications for refinements to the assessment, treatment, and 
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prevention of youth antisocial behavior. A recently proposed taxonomy of inhibition (Nigg, 

2001) holds promise in delineating unique impulse control impairments associated with the 

current ADHD and conduct problem diagnoses. The taxonomy indicates that impulsivity can be 

the result of separate impairments in executive and/or motivational inhibition (Nigg, 2001). 

Executive inhibition is defined as the persistent control of ongoing behaviors and 

activated cognitive responses that impede goal directed activity, whereas motivational inhibition 

is defined as the termination of behavior that could lead to punishment particularly associated 

with the emotions of fear and anxiety (Nigg, 2001). Executive functioning is generally 

considered to be associated with frontal lobe activity (Morgan & Lilienfeld, 2000) and under the 

control of top-down cognitive processes (Derryberry & Rothbart, 1997). A child exhibiting such 

impairment may appear restless and impulsive, consistent with symptoms of ADHD. Deficits in 

executive functions consistently impact behavior across a wide variety of situations and are 

likely to cause pervasive behavioral dysregulation (Pennington & Ozonoff, 1996). Executive 

functions are closely related to planful activity (or effortful control) and overlap with the 

construct of conscientiousness (Nigg, 2001). Alternatively, motivational inhibition is often 

linked to the limbic and other subcortical structures and is believed to be controlled by bottom-

up emotional-cognitive processes (Nigg, 2001) associated with the emotions of fear and anxiety 

(Gray, 1982). Compared to executive function deficits, motivational disinhibition is more 

situationally-bound and is the conceptual opposite of anxiety-proneness or neuroticism. It is 

more circumscribed and depends on the presence of emotional feedback cues. Essentially, 

motivational inhibition impairment occurs only in the presence of signals for reward or 

punishment and a child exhibiting this impairment would likely be unafraid of the negative 

consequences of committing antisocial behavior as a result of difficulty in processing negative 

feedback cues (Barry et al., 2000).  

Nigg (2001) argued that these inhibition processes are separate but related constructs. In 

regards to everyday behavior, executive functions may be directly affected by motivation 

resulting from the appraisal of goal or threat cues in the environment. Moreover, motivational 

inhibition is affected by evaluation of feedback cues partially under the control of executive 

functions (Nigg, 2001). However, these constructs have been linked to distinct neurobiological 

circuitry and have been separated through the use of incentives in performance-based 

measurement in which a distinction can be made between effortful control (i.e. tasks of executive 
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functions with no reward/punishment component) or behavioral control as a function of emotion 

(i.e. tasks of motivational functions with a reward/punishment component). These are separate 

constructs insofar that a child demonstrating executive functioning impairment may be 

considered carefree and non-planful. In contrast, children exhibiting motivational impairment are 

quite capable of planning, but they may initiate behavior that is harmful to others due to an 

inability to receive and appropriately respond to emotional feedback cues about acceptable 

behavior.  

Nigg (2001) summarized a wide variety of research findings linking ADHD 

hyperactivity/impulsivity symptoms uniquely to impairments in executive inhibition (e.g., 

Barkley, 1997; Schachar, Tannock, & Logan, 1993) and conduct problems uniquely to 

impairments in motivational inhibition (e.g., Daugherty & Quay, 1991; Daugherty, Quay, & 

Ramos, 1993). These findings lead one to question whether differential underlying etiological 

mechanisms may be involved in the development of child conduct problems, as opposed to 

ADHD (Barkley, 1999). These findings also have the potential to inform treatment such that 

interventions for impulsive children exhibiting conduct problems may target specific deficits in 

motivation and responsiveness to reward/punishment stimuli.  

Lynam (1998) recently proposed a fledgling psychopathy model indicating that the 

combination of ADHD and conduct problems in childhood is indicative of a particularly severe, 

impulsive, and debilitating form of antisocial behavior. Specifically, he argued that the 

combination of ADHD and ODD/CD symptoms is a nomological net for children at greatest risk 

for developing adult psychopathic behavior. In support of this theory, research indicates that the 

combination of childhood ADHD and ODD/CD symptoms is associated with many of the 

established correlates of the adult psychopathy literature. For example, Lynam (1996) reviewed 

evidence indicated that children with comorbid ADHD and ODD/CD demonstrate higher rates of 

antisocial behavior in adolescence, are more likely to be diagnosed with Antisocial Personality 

Disorder in adulthood, demonstrate poor passive-avoidance learning, are cortically underaroused 

relative to their peers, and tend to display greater levels of reward dominance than children 

solely exhibiting conduct problems (c.f., O�Brien and Frick, 1996). The current study will further 

assess the fledgling psychopathy model by examining whether conduct problems accompanied 

by ADHD symptoms are associated with particularly high levels of motivational disinhibition.        
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Performance-Based Assessment of Impulse Control 

There are currently many types of assessment procedures available for examining 

impulsivity in children including questionnaires, clinical interviews, behavioral observation 

techniques, and computer-based performance measures. Each of these methods has strengths and 

weaknesses. The use of questionnaires, clinical interviews, and observational data is helpful in 

illuminating different perceptions of naturalistic child behavior in addition to providing 

information on the settings and context in which problem behavior tends to occur. However, 

these types of assessment procedures do not assess for the underlying processing impairments 

that are believed to contribute to the development and maintenance of psychiatric 

symptomatology. Performance-based measures directly assess for underlying processing 

impairments (e.g., executive/motivational inhibition) and are much less prone to various 

response biases effecting subjective report or appraisal of emotional/behavioral experience.  

   Nigg (2001) recently reviewed the various performance-based measures that have been 

developed to assess impulsivity across the domains of executive and motivational impairment. In 

this review, he summarized current research indicating that a performance measure known as the 

stop task is a particularly strong measure of the executive inhibition construct (eg., Nigg, 1999; 

Pennington & Ozonoff, 1996; Pliszka et al., 2000; Schachar & Logan, 1990). The stop task was 

originally developed by Logan and Schachar (1990) and is based on a process theory of 

impulsivity posited by Logan and Cowan (1984). Logan and Schachar theorized that the 

probability of inhibition depends on a race between an impulse and the inhibition of the impulse 

(Logan and Cowan, 1984). Inhibition occurs when the �stop� impulse is faster than the �go� 

impulse and disinhibition occurs when the �go� impulse is faster than the �stop� impulse. Logan 

and Cowan (1990) developed a computerized performance task capable of measuring the speed 

of the �go� and �stop� impulse called the Stop Task. It is comprised of separate �go� trials and 

�stop� trials. Children are instructed to press the correct key (e.g., X or O) on the keyboard 

depending on whether an X or O appears in the center of the screen. Children are to respond as 

quickly as possible on every trial except for when the computer beeps (stop signal trials). The 

stop signal occurs on a small number of trials and is presented at different times during the 

presentation of the go stimuli (X or O) depending on the child�s performance. The stop task has 

an online tracking system that adjusts the presentation of the stop signal so that children have a 

50 percent chance of inhibiting on each stop trial. The mean stop signal reaction time is the 
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critical dependent measure obtained from the stop task, and previous studies have demonstrated 

that children with ADHD have slower stop signal reaction times than control children (e.g., 

Nigg, 1999; Schachar et al., 2004). 

A prominent measure of motivational inhibition highlighted by Nigg and other 

researchers is a card playing (or reward dominance) task originally developed by Newman & 

Kosson (1986). O�Brien and Frick (1996) adapted the task for children by varying stimuli across 

blocks (e.g., card playing, box lifting, door opening, and fishing) and by changing the reward 

from money to various prizes depending on the child�s performance (e.g., pencils for poor 

performance, coloring books for moderate performance, and a basketball for good performance). 

The task basically assesses how quickly participants can respond to cues to suspend a previously 

rewarded behavior. For each game, there are successful outcomes (e.g., smiley face under box) 

and non-successful outcomes (e.g., no smiley face under box). The child is initially rewarded at a 

high rate to condition a reward dominant response set. However, rates of punishment increase as 

the task proceeds. Children are given 50 points at the beginning of each block and are instructed 

that they can choose to stop playing the game whenever they want. A point tally is kept across 

the four blocks, and children are allowed to keep the points earned from the game once they 

choose to quit playing.  Points are exchanged for prizes chosen by the child based on their 

overall performance. The reward dominance task measures how quickly children cease behavior 

that was previously rewarded in the presence of increasing punishment cues. The dependent 

measure obtained from the reward dominance task is the overall number of trials played by the 

participant. Shapiro et al. (1988) and Quay (1991) found that children with conduct disorder 

played significantly more trials than control children.   

Current Study 

 The current study assessed the relations among distinct inhibitory processes (i.e., 

executive and motivational inhibition), ADHD hyperactivity/impulsivity, and conduct problem 

symptoms in a non-referred and mixed-gender sample of children. Prior research in this area has 

focused primarily on clinic-referred youth. A non-referred sample has the ability to test the 

external validity of prior clinic findings. Non-referred samples also provide a sample 

characterized by greater independence of conduct problems and ADHD since it has been 

estimated that upwards of 65 to 90 percent of clinic-referred children diagnosed with CD also 

meet diagnostic criteria for ADHD (Abikoff & Klein, 1992). Lastly, a non-referred sample 
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allows for the examination of trait-like relations between study variables among children 

exhibiting a wider variety of ADHD and ODD/CD symptoms than contained in other similar 

investigations.    

It was predicted that ADHD hyperactivity/impulsivity symptoms would relate uniquely to 

executive inhibition functioning indexed by reaction time on the stop task. Specifically, it was 

predicted that higher levels of ADHD hyperactivity/impulsivity symptoms would be associated 

with slower stop signal reaction times. In contrast, conduct problems were predicted to exhibit a 

unique relation to motivational inhibition indexed by the number of trials played on the reward 

dominance task. Lastly, it was predicted that conduct problems accompanied by elevated ADHD 

hyperactivity/impulsivity symptoms would be associated with greater motivational disinhibition 

than conduct problems not accompanied by ADHD hyperactivity/impulsivity symptoms. This 

would provide support for Lynam�s (1996) fledgling psychopathy model.  
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METHOD 
 
 
 
 

Participants 

Ninety-three elementary and middle school students were recruited from a larger 

screening sample of children in the 2nd to 7th grades attending a large public school in the 

southeastern United States. The current project was part of a larger research protocol broadly 

focused on the development, maintenance, and expression of non-referred conduct problems. 

Further detail on participant recruitment is provided below. The selected school site has a 

research mission statement and has attempted to match the overall demographics of the state in 

which the data were collected.  None of the recruited participants displayed evidence of 

significant cognitive impairment (i.e., composite intelligence score < 70) on a screening measure 

of intellectual functioning (Kaufman Brief Intelligence Test; Kaufman & Kaufman, 1990).  

Measures  

Child Symptom Inventory-4 (CSI-4, Gadow & Sprafkin, 1994). The CSI-4 is a DSM-IV 

checklist measure commonly used in research and clinical settings to assess symptoms of various 

disorders contained in the DSM-IV (APA, 1994) for ages 5-12. The current study used parent 

ratings of the Oppositional Defiant Disorder and Conduct Disorder symptoms to screen and 

recruit participants with various levels of conduct problems. Each symptom was rated on 4-point 

Likert-type format (never =0, sometimes =1, often =2, very often =3) and summed to form a 

composite measure of conduct problems (c.f., Frick et al., 1999; Oxford et al., 2003). The CSI-4 

has demonstrated good internal consistency reliability in prior research. For example, Sprafkin et 

al. (2002) documented alpha coefficients of .86 and .73 for the ODD and CD symptom lists, 

respectively. 

ADHD Rating Scale-IV (DuPaul, Power, Anastopoulos, & Reid, 1998). The ADHD 

Rating Scale-IV is an 18-item parent and teacher-report measure that assesses Attention-

Deficit/Hyperactivity Disorder (ADHD) symptomatology. Based on DSM-IV criteria, the 
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ADHD Rating Scale-IV contains a 9-item Hyperactivity/impulsivity Scale. Individual items are 

scored on a 4-point Likert scale ranging from 0 (never or rarely) to 3 (very often). The proposed 

study combined parent and teacher ratings of hyperactivity/impulsivity symptoms by summing 

the highest score on each hyperactivity/impulsivity item across parent and teacher informants 

(i.e., either-or method described by Piacentini, Cohen, & Cohen, 1992). Parent and teacher 

ratings of hyperactivity/impulsivity in the current sample demonstrated inter-informant 

agreement, r = .32, p < .01, consistent with the greater child assessment literature (Achenbach, 

McConaughy, & Howell, 1997).The ADHD-IV hyperactivity/impulsivity scale has demonstrated 

impressive internal consistency across parent and teacher versions (e.g., alpha .88 for both 

informants; DuPaul et al., 1998). The ADHD-IV has also shown strong concurrent validity with 

other prominent measures used for assessing ADHD symptoms such as the Connors Parent (r = 

.78) and Teacher (r = .79) rating scales (DuPaul et al., 1998).  

Stop Task (Logan, Shacher, & Tannock, 1997; See Appendix A). The stop task is a 

computer-based measure of executive functioning that presents participants with sequential letter 

stimuli with the goal of selecting a corresponding key on a computer keyboard (see Appendix D 

for task instructions). A fixation stimulus precedes the presentation of each letter stimuli (either 

an �X� or an �O� presented in the center of the computer screen). The experimental trials consist 

of 4 blocks of 64 letter stimuli with equal number of letter types in each block. Participants hit an 

X-key if an �X� appears on the screen and an O-key if an �O� appears on the screen. On 75 

percent of the trials, the participants hit a key as quickly as possible following the presentation of 

a letter, conditioning a prepotent response for responding. On 25 percent of trials, a 100 

millisecond, 1000-Hz tone is presented that signals the participant to inhibit responding. It is 

easiest for the child to inhibit their response if the stop signal occurs alongside or very close to 

the introduction of the go stimuli. An internal tracking system adjusts stop signal delay to the 

point at which participants exhibit an equal percentage of go and stop responses on the stop 

signal trials. The presentation of the delay depends on performance on the previous stop signal 

trial. If the child correctly inhibited on the previous stop signal, the next stop signal will be 

presented more slowly, making it more difficult to inhibit. If the child was unable to inhibit their 

response, the stop signal will be presented earlier the next time, making it easier to stop. The 

delay interval is subtracted from the average response time to trials without a stop signal in order 

to determine a stop signal reaction time variable. Nigg (1999) documented adequate reliability 
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(alpha = .88) and participant accuracy in a mixed community/clinic-referred child sample aged 7 

to 13.  

Reward Dominance Task (O'Brien & Frick, 1996; see Appendix B) is a computer-based 

measure of motivational inhibition (Nigg, 2001). The task consists of four brief games or trials in 

which a stimulus appears (e.g., fisherman), and for each game, there are successful outcomes 

(e.g., fish present) and non-successful outcomes (e.g., fish not present). The child is instructed to 

decide whether they would like to see the other side of the stimulus (e.g., whether or not fishing 

pole contains a fish) and each child begins with 50 points (please see Appendix B for task 

instructions). A point is either added or subtracted following successful and non-successful 

outcomes, respectively. The proportion of successful outcomes is 90% for the first ten trials and 

decreases by 10% each successive block of 10 trials. The primary dependent measure for the task 

is the number of trials played prior to hitting a key to stop the task.  Notably, on 2 of the 4 trials, 

accumulated points are displayed on the screen and there is a forced five-second delay before the 

participant is allowed to respond. Trials containing these modifications were counter-balanced 

across participants and were designed to examine the effect of the forced delay and presentation 

of points earned on disinhibition. Consistent with previous research using the reward dominance 

task (Frick et al., 2003), the number of trials played on the no feedback/no delay trials were used 

as the criterion for this task given evidence that the modifications remove any tendency to 

establish a reward dominance response set.  

Kaufman Brief Intelligence Test (K-BIT, Kaufman & Kaufman, 1990). The K-BIT is a 

well-established measure of verbal and nonverbal intellectual functioning for individuals ages 4 

to 90. The K-BIT contains two verbal subtests and one nonverbal subtest. Scores on these 

subtests are combined to form a composite IQ score which has demonstrated strong associations 

to full-scale intelligence quotients from other established intelligence measures. For example, in 

a sample of children ranging in age from 6 to 15, Boyd (1995) found a correlation of .83 between 

the K-BIT composite IQ and WISC-III full-scale intelligence scores. 

Participant Recruitment and Procedure 

In the fall 2003, families of all children in grades 2 to 7 attending a local public school 

were mailed a screening packet including a letter of introduction, consent form, and the CSI-4 

(total screening sample = 674).  A total of 334 packets were returned (response rate = 49.6%), 

and a purposive sampling procedures was then used to recruit participants with varying levels of 
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parent-reported conduct problems. Specifically, scores on the CSI-4 were used to recruit 

approximately equal numbers of children within each quartile of parent-reported conduct 

problems. Given the use of a young non-referred sample, this over-sampling of children above 

the sample mean helped to assure an appropriate level of variability on study measures. Phone 

call recruitment targeted all potential participants. However, recruitment was stratified on 

ethnicity and grade level, and participants were continually removed from the recruitment list as 

corresponding ethnicity and grade levels were fully represented. Ten participants no longer 

attended the participating school at the time of the study, and 40 participants declined 

participation. This resulted in a total of 284 eligible screening participants.  

Ninety-three children were recruited (42 male, 51 female) across the four quartiles. The 

recruited participants were stratified on gender, grade level, and ethnicity to approximate the 

demographic characteristics of the overall screening sample. Recruited participants were an 

average age of 10.42 (SD = 1.75) and were predominately European American (63% European 

American, 14% African American, 7% Hispanic, 16% other). The majority of family incomes 

ranged from $41,875 to $89,750. Twenty-five percent of the sample reported income values 

lower than this range and 25 percent reported income values higher than this range.  

Selected participants completed all measures during a family interview conducted at 

Florida State University. The research protocol was approved by a university IRB-review board 

(see Appendix C, Appendix D, and Appendix E) and lasted approximately 1 hour and 30 

minutes. Parents and children were first informed about the study using standardized procedures, 

and parents were required to give their consent prior to participation in the study. Children were 

separated from parents and were required to provide assent to the study procedures prior to 

participation. Parents completed study rating scales such as the ADHD-IV, while children 

completed the KBIT, both computer tasks, and other rating scales contained in the larger 

research project. Families received 15 dollars for participating in the project, and a 5 dollar 

donation was made to the classrooms of participating children for each completed teacher rating 

scale packet.  
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RESULTS 
 
 
 
 

Preliminary Analyses 

 Prior to conducting the main study analyses, (1) the data were inspected for missing 

values, (2) the stop signal task was subjected to some preliminary analysis, and (3) the univariate 

statistics for all study variables were reviewed for descriptive purposes and the assessment of 

agreement with the assumptions of study statistics. Due to tester error or the failure of select 

participants to comply with task instructions, stop task data were missing for 4 participants and 

reward dominance task data were missing for 1 participant. These computer task scores were 

replaced using a mean imputation method.1 Several steps were then completed in preparing the 

stop task data for analyses. Consistent with previous research (e.g., Nigg, 1999), stop signal 

times for the first block were discarded and a mean stop signal reaction time variable was 

calculated for blocks 2, 3, and 4. This is done in order to assure that children have adequate 

familiarity with the task prior to scoring their data.2 Additionally, remaining blocks were 

discarded that were characterized by accuracy rates of less than 70 percent (signaling failure to 

attend to stimuli) or when the probability of stopping was less than 20 percent or greater than 80 

percent (signaling failure to comply with task instructions). One participant failed to satisfy the 

inclusionary criteria for accuracy and two participants failed to satisfy the criterion for 

probability of stopping across all three blocks. These cases were replaced with the mean stop 

signal reaction time. 

 The univariate data for all study variables are presented in Table 1. As indicated, the 

study participants were characterized by higher than average intellectual functioning. However, 

that is not unusual for non-referred samples. Oversampling of participants elevated in parent-

endorsed conduct problems achieved the desired effect insofar that a wide range of conduct 

problems and hyperactivity/impulsivity subscale scores were present. Nevertheless, an 

examination of the univariate data suggested positive skew to a number of the study variables 
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including hyperactivity/impulsivity and stop signal reaction time. Tests of normality using the 

Kolmogorov-Smirnov one-sample test confirmed the presence of significant positive skew to the 

hyperactivity and stop signal reaction times (K-S values > 1.39, p < .05). These variables were 

subjected to logarithmic transformation prior to introduction in study analyses. The log-

transformed values approximated normality (K-S values < 1.03, p = n.s.).  

Following the univariate analyses, the bivariate correlations between the main study 

variables were examined (see Table 2) 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. Participant age 

demonstrated a significant inverse correlation with the mean stop signal reaction time variable (r 

= -.35, p < .001) and was therefore introduced as a covariate in regression analyses involving the 

mean stop signal reaction time as a dependent measure. The IQ variable did not bear a significant 

correlation to any of the dependent study variables and was therefore not introduced as a 

covariate in subsequent analyses. In general, the pattern of correlations between the behavioral 

rating scales was consistent with expectations (e.g., conduct problems were correlated strongly 

with hyperactivity/impulsivity, r = .40, p < .001). However, inconsistent with study predictions, 

neither the mean stop signal task reaction time variable or the total number of trials played on the 

reward dominance task were significantly correlated with hyperactivity/impulsivity or conduct 

problem symptoms.  

Main Regression Analyses 

A hierarchical regression framework was used to further examine study hypotheses. To 

test the first hypothesis (i.e., ADHD hyperactivity/impulsivity symptoms are uniquely associated 

with executive inhibition difficulties indexed by the stop signal task), the mean stop signal 

reaction time variable was regressed onto age (step 1), followed by hyperactivity/impulsivity and 

conduct problems scores (step 2), and an interaction term composed of the step 2 variables (step 

3) (see Table 3). Of note, all interaction terms were created with centered variables to increase 

the interpretability of parameter estimates. Age was the only variable that contributed 

significantly to stop task performance, step 1 sr = -.29, p < .01, with older children displaying 

faster stop signal reaction times. Contrary to prediction, the introduction of 

hyperactivity/impulsivity scores did not add to the prediction of stop signal reaction as a main 

effect, sr = -.05, p = n.s., or in interaction with conduct problems, sr = .05 , p = n.s.  
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To test the second hypothesis (i.e., conduct problems are associated with number of trials 

played on the reward dominance task) and the third hypothesis (i.e., conduct problems 

accompanied by ADHD hyperactivity/impulsivity symptoms are associated with increased 

motivational disinhibition), the total number of trials played on the reward dominance task was 

regressed onto hyperactivity/impulsivity scores and conduct problem scores (step 1), followed by 

an interaction term composed of the step 1 variables (step 2) (see table 4). Contrary to prediction, 

conduct problems and hyperactivity/impulsivity did not contribute significantly to the trials 

played as main effects, ∆R
2 = .02, p = n.s., or an interaction term, ∆R

2 = .02, p = n.s.  

Follow-Up Analyses 

Select follow-up analyses were conducted in order to explore the potential impact of 

gender and non-referred sampling on the study effects. Although gender was not expected to 

moderate study findings, it is possible that the predicted effects may only be present for a 

specific gender. To explore this possibility, hierarchical regression analyses were conducted 

within gender using the same steps as outlined above. The results were identical to the previous 

analyses suggesting that the study findings are robust to gender. Hyperactivity/impulsivity 

symptoms were not related to stop signal reaction time for boys, sr = .05, p = n.s., or girls, sr = -

.14, p = n.s. Similarly, conduct problems were not related to trials played on the reward 

dominance task for boys, sr = -.37, p = n.s., or girls, sr = -.37, p = n.s. Additionally, 

hyperactivity/impulsivity and conduct problem symptoms did not exhibit a significant interaction 

in the prediction of computer task performance for either gender.   

In addition to gender, it was possible that the current non-referred sample lacked the 

severity/range of conduct problems and hyperactivity/impulsivity necessary to impact stop signal 

and reward dominance task performance in correlational analyses. In order to test this severity 

hypothesis, participants scoring in the upper and lower quartiles on the hyperactivity/impulsivity 

and conduct problems measures were compared on the computer task performance. The 

hyperactivity/impulsivity groups did not differ significantly on the stop task, t (1, 55) = -2.66, p 

= n.s., and the conduct problem groups did not differ significantly on trials played on the reward 

dominance task, t (1, 45) = .68, p = n.s. Notably, these groups were truly extreme in the sense 

that the lowest quartile approximated the clinical equivalent of an absence of symptoms (i.e., 

hyperactivity/impulsivity M = 1.10, SD = .82; conduct problems M = .30, SD = .47) and the 
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highest quartile approximated diagnostic threshold (i.e., hyperactivity/impulsivity M = 11.65, SD 

= 2.74; conduct problems M = 11.17, SD = 4.19).  
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DISCUSSION 
 
 
 

 The current study attempted to document distinct inhibitory process underlying childhood 

hyperactivity/impulsivity and conduct problems. This type of research has clear implications for 

the assessment and treatment of childhood behavior difficulties. It was proposed that (1) 

hyperactivity/impulsivity symptoms are uniquely related to executive inhibition impairments 

indexed by stop task performance and (2) conduct problems are uniquely related to motivation 

inhibition impairments indexed by trials played on the reward dominance task. While an age 

effect was documented for the stop task (i.e., older children characterized by faster stop signal 

reaction times), none of the study hypotheses were supported. In the recruited non-referred 

sample, levels of ADHD and conduct problem symptoms were essentially unrelated to inhibition 

task performance. This was a surprising finding. However, there are a number of potential 

methodological and conceptual explanations for the null results that could guide future research. 

 The examination of impulse control impairments using performance based measurement 

is a relatively new and continually developing science. The available research literature is 

promising. However, many different methodologies and sampling strategies are being used, 

which increases the complexity of interpretations that can be derived from existing studies. The 

stop signal task is viewed by many researchers as one of the most promising measures for the 

study of executive functioning impairments (Logan, Schachar, & Tannock, 1997; Nichols & 

Waschbusch, 2004; Oosterlaan, Logan, & Sergeant, 1998). Nevertheless, executive functioning 

arguably subsumes many subprocesses (e.g., working memory, self regulation of arousal, 

inhibitory control, and error monitoring; Barkley, 1997; Schachar et al., 2004; Sonuga-Barke, 

2002 ), and there may be other measures that are more sensitive to specific executive functioning 

impairments characterizing ADHD hyperactivity/impulsivity symptoms. There is currently much 

debate as to whether executive functioning subcomponents are downstream of a general 

inhibitory deficit (Barkley, 1997, Quay, 1997) or are representative of distinct and unique causal 
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factors for the development of hyperactivity/impulsivity symptoms (Sonuga-Barke, 2002). It is 

possible that the core deficit in ADHD may not be as specific as a deficit in motor control. 

Rather, it may involve highly related processes involved in the control of interference, as 

suggested by a recent meta-analysis using the stroop color and word task (Homack & Riccio, 

2004). There may also be a specific deficit in the monitoring of errors in performance (Schacher 

et al., 2004). Finally, there may be developmental differences in the relation between executive 

functioning impairments and impulse control. For example, a very recent meta-analysis 

examining stopping performance suggests that deficient inhibitory motor control may be more 

strongly associated with adult rather than childhood ADHD symptoms (Lijffijt, Kenemans, 

Verbaten, & van Engeland, 2005). This particular investigation suggested that the core deficit in 

ADHD may be inattention rather than inhibitory motor control as espoused by some leading 

researchers in the field (e.g., Barkley, 1997; Nigg, 2001; Oosterlaan, Logan, & Sergeant, 1998; 

Quay, 1997).  

Future research should consider using a battery of performance based measures designed 

to assess both inattention and impulse control (e.g., the continuous performance task, the stop 

signal task, the stroop color and word test, and the choice delay task as measures of executive 

functioning deficits; the card playing task, the reward dominance task, and the motivated go/no-

go task as measures of motivational impairments) in order to conduct a more refined and 

comprehensive assessment of executive functioning impairments. Perhaps the combination of 

several measures could be used to identify an executive functioning latent variable, while also 

allowing for tests of more specific processes related to hyperactivity/impulsivity and potentially 

conduct problem symptoms. The use of multiple measures could assist in identifying weaknesses 

in the individual measures. For example, although the reward dominance task is a frequently 

used measure of motivational impairment, the degree to which children are motivated to perform 

well on the task is currently unknown. It is possible that children are generally not interested in 

the task or in the specific rewards used to establish a response set. Similarly, the stop signal task 

in the current study used a single auditory stopping signal and recent evidence suggests that the 

combined use of a visual and auditory stopping signal can affect reaction time (Cavina-Pratesi, 

Bricolo, Prior, & Marzi, 2001).  Perhaps the use of an auditory signal in combination with other 

measures tapping executive functions could shed light on whether other stopping signals may be 



 

 18

better suited to test inhibition in children (e.g., visual stopping signals; Rubia et al., 2001; visual 

and auditory stopping signals; Vavina-Pratesi et al., 2001). 

An additional conceptual concern pertains to prior research assessing the association 

between childhood conduct problems and motivational disinhibition. While the current study 

proposed that motivational disinhibition is generally related to childhood conduct problems, it is 

possible that it is exclusively related to child psychopathy (or conduct problems associated with 

elevated callous-unemotional traits). Currently, there is limited research assessing the specificity 

of motivational disinhibition to subgroups of childhood conduct problems. The current study 

attempted to tap the child psychopathy construct using Lynam�s (1998) fledgling psychopathy 

model. However, Frick and colleagues (Barry et al., 2000; Frick et al., 2003) recently argued that 

the nomological net of hyperactivity/impulsivity and conduct problems lacks specificity to child 

psychopathy and may be minimally associated with motivational inhibition impairment. These 

researchers used a measure of callous-unemotional traits (i.e., Antisocial Process Screening 

Device) to pinpoint a subgroup of impulsive and antisocial youth with pronounced motivational 

inhibition impairment on the reward dominance task. Given the very low base rate of child 

psychopathy (Frick, 1998), a much larger sample of elementary aged youth specifically screened 

for callous-unemotional traits would be necessary to explore this issue.  

 A related conceptual issue pertains to the potential for the age-of-onset of conduct 

problems to impact study findings. Available research suggests that childhood-onset conduct 

problems (i.e., starting prior to age 10) may differ in many ways from adolescent-onset conduct 

problems (i.e., starting after age 10). For example, Moffitt (1993) has found that childhood-onset 

conduct problems are more likely to persist across development and to be associated with 

neuropsychological impairment. Interestingly, current theoretical modeling suggests that child 

psychopathy overlaps greatly with the childhood-onset category (Frick, 1998). Based on 

available research, it could be suggested that motivational disinhibition is likely to be greater for 

children demonstrating childhood-onset conduct problems. Given that the age range of 

participants in the current study was approximately seven years and included many participants 

older than age 10, it is possible that heterogeneity of age-of-onset may have operated against the 

detection of motivational inhibition difficulties. While the current study did not use a structured 

interview to measure conduct problems (which specifically assesses for age-of-onset 

information), post-hoc analyses were conducted on a subsample of youth who were ten years old 
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or younger (n = 43) at the time of the investigation. These youth did not exhibit any notable 

differences in task performance compared to the larger sample. Nonetheless, future studies could 

benefit from the use of structured interviews designed to ascertain the age-of-onset for conduct 

problems. 

Finally, although there are clear strengths to non-referred research including enhanced 

ecological validity and greater independence of psychopathology categories, there are limitations 

to the current non-referred sample that may have impacted the ability to detect inhibition effects. 

Although the range achieved on the conduct problem and hyperactivity/impulsivity measures 

was adequate, there may have been additional factors unique to the current non-referred sample 

that impacted study findings. For example, the current sample was relatively small (n=93) and 

therefore may not be representative of the diversity of conduct problems and associated 

impairments present among elementary youth. Additionally, self-selection biases may have 

unduly impacted the initial screening (49.6 percent response rate) and subsequent recruitment 

efforts. No information was available on non-participators in the screening, and certain families 

who participated in the screening were easier to reach by phone and more responsive to the 

project. A larger and more diverse sample recruited from several school sites could assist in 

addressing these concerns, while also allowing for the screening and recruitment of children 

elevated in callous-unemotional traits. The current sample was regionally bound and composed 

predominately of European American participants from households characterized by middle to 

high family incomes. Future research should seek to recruit participants with more diversity of 

demographic characteristics. A large high-risk longitudinal study could offer the ideal framework 

to further assess study predictions, while also allowing for an assessment of temporal relations 

between inhibition impairments and disruptive behavior. This could greatly facilitate causal 

modeling, as researchers could assess the impact of symptom development and fluctuation on 

underlying inhibition difficulties.  

 In summary, the current findings did not offer support for the study predictions. 

However, the findings do suggest a number of important avenues for future research. First, the 

inclusion of several performance-based measures of inattention and inhibition could help identify 

more specific inhibition processes related to youth hyperactivity/impulsivity and conduct 

problems. Second, future research could benefit from the use of larger, more diverse samples that 

are screened for callous-unemotional traits and assessed for age-of-onset information. Finally, 
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researchers could continue to revise and expand upon available theoretical models in an attempt 

to account for potential subtypes of disruptive behavior that may exhibit the strongest 

associations to the described inhibition processes.  
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FOOTNOTES 
 
 
 
 

1 Analyses were conducted with and without mean imputation of the missing computer task 

scores with no substantive differences between the results.   

 

2 Previous research has discarded block one with the justification that it can be unreliable due to 

minimal familiarity with the task. However, in the current study, there was no evidence that the 

first block was particularly unreliable when correlated with the stop signal reaction time total (r 

= .84). Therefore, analyses were also conducted on the mean value across all 4 trials with no 

substantive differences in the findings. 
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Table 1. Descriptive Statistics for Main Study Variables. 

 

 

 

 

 M SD Range 

Age 10.39 1.78 7.33-13.83 
Intelligence 112.80 10.01 91-133 
Family Income 72,455 44,860 13,000-250,000 
Stop Signal Reaction Time  270.71 85.29 115.67-551.00 
Trials Played  142.77 33.59 53-190 
Hyperactivity/Impulsivity  5.84 4.58 0-19 
Conduct Problems 5.17 4.72 0-24 

 

Note. Intelligence= K-BIT composite intelligence; Family Income = parent-reported gross yearly 

income; Stop Signal Reaction Time = mean stop signal reaction time across blocks 2, 3, and 4 on 

the stop signal task; Trials Played = total trials played on the no pause/no feedback blocks of the 

reward dominance task; Hyperactivity/Impulsivity = subscale score on the ADHD Rating Scale-

4; Conduct Problems = sum of ODD and CD scale scores on the Child Symptom Inventory-4. 
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Table 2. Correlations Among Major Study Variables. 

 

 

 

 

 1 2 3 4 5 6 

1. Age 1.00      
2. Intelligence -.07 1.00     
3. Stop Signal Reaction Time -.35* -.00 1.00    
4. Trials Played  -.11 -.01 .03 1.00   
5. Hyperactivity/Impulsivity -.16 .04 .04 -.08 1.00  
6. Conduct Problems .08 .19 -.03 .05 .40* 1.00 

 

Note. Intelligence= K-BIT composite intelligence; Stop Signal Reaction Time = mean stop signal 

reaction time across blocks 2, 3, and 4 on the stop signal task; Trials Played = total trials played 

on the no pause/no feedback blocks of the reward dominance task; Hyperactivity/Impulsivity = 

subscale score on the ADHD Rating Scale-4; Conduct Problems = sum of ODD and CD scale 

scores on the Child Symptom Inventory-4; * p <.001; n = 93. 
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Table 3. Hierarchical Regression Analyses Predicting Stop Signal Reaction Time From 

Hyperactivity/Impulsivity and Conduct Problems. 

 

 

 

 

 Stop Signal Reaction Time 
 B Sr ∆R

2
 F∆ 

Step 1   .08 8.04* 
Constant 2.63    
Age -.00 -.29*   

Step 2   .00 .09 
Age -.00 -.29*   
Hyperactivity/Impulsivity -.01 -.05   
Conduct Problems .00 .01   

Step 3   .00 .22 
      Age -.00 -.29*   
      Hyperactivity/Impulsivity -.00 -.03   
      Conduct Problems .00 -.00   
      Hyp/Imp x Conduct Problems .00 .05   

 

Note: Stop Signal Reaction Time = mean stop signal reaction time across blocks 2, 3, and 4 on 

the stop signal task; Hyperactivity/Impulsivity = subscale score on the ADHD Rating Scale-4; 

Conduct Problems = sum of ODD and CD scale scores on the Child Symptom Inventory-4; b = 

unstandardized beta coefficient; sr = semi-partial correlation coefficient; ∆R
2 
= change in the 

squared multiple correlation coefficient; F∆= test of change in R2
; Regression statistics for steps 

2 and 3 used centered variables to increase the interpretability of parameter estimates; * p < .01.  
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Table 4. Hierarchical Regression Analyses Predicting Trials Played on the Reward Dominance Task 

From Hyperactivity/Impulsivity and Conduct Problem. 

 

 

 

 

 Trials Played 
 B Sr ∆R

2
 F∆ 

Step 1   .02 .95 
Constant 142.73    

      Hyperactivity/Impulsivity -4.93 -.13   
      Conduct Problems .78 .10   
Step 2   .02 1.66 
      Hyperactivity/Impulsivity -3.64 -.10   
      Conduct Problems .56 .07   
      Hyp/Imp x Conduct Problems 1.02 .14   

 

Note: Trials Played = total trials played on the no pause/no feedback blocks of the reward 

dominance task; Hyperactivity/Impulsivity = subscale score on the ADHD Rating Scale-4; 

Conduct Problems = sum of ODD and CD scale scores on the Child Symptom Inventory-4; b = 

unstandardized beta coefficient; sr = semi-partial correlation coefficient; ∆R
2 
= change in the 

squared multiple correlation coefficient; F∆= test of change in R2
; Regression statistics for steps 

2 and 3 used centered variables to increase the interpretability of parameter estimates; * p < .001.  
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APPENDIX A. 
STOP TASK INSTRUCTIONS 

 
 
 
 

Administered on the computer.  To set up: 

First, make sure the desk is clear of anything that may distract the child! 

1. Reboot the computer to DOS-Go to �start� menu.  Select �shut down� and then select 

�Re-start the computer in DOS mode.� 

2. At c:\windows prompt, type: 

cd..         (this is to change the directory, it should then have just a c:\) 

3. At c:\ prompt type: 

cd stop    (this is to change the directory to the stopping task.  Note: there are no      

periods after �cd� this time.  The prompt should then be c:\stop) 

4. At the c:\stop prompt type: 

Stopsig2     (this should start the program) 

 

 Output file name:  ID.dat  (eg  999.dat) 

 Initial delay: 250 

 Number of trials: 320  **Note: DO NOT hit return yet, it will start the trials.  

   Read these instructions first: 

*** Also be sure to let them know that this task is more difficult and trying than the others and 

offer them encouragement saying that you know they will do a good job etc. You can use your 

own words. 

�You are going to see some X�s and O�s appear on the screen in front of you.  As soon as you 

see an X, you press this key (point to �X� key on number pad*); and as soon as you see an O you 

press this key (Point to �O� key on number pad*).  A few times you will hear a tone; ignore it for 

now.  A dot will always appear right before the letter.  It is important to look at the dot because 
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as soon as it disappears, the letter will appear and you will have to press the key.  Press the 

correct key as quickly as you can without making mistakes.�   

Position the subject so their dominant hand is ready at the keys.  They should use only one hand.  

If the subject is left handed, the keyboard can be slid over.  It is better if they use two fingers 

(e.g. index finger and thumb), but if they prefer to use one finger, it�s ok. 

Press return to start trial. When starting say: 

�Okay, here it goes�  

At the end of the first practice block, say: 

�That is the �go� part of the game; now I�ll show you the �stop� part of the game.  You will do 

the same thing, pressing the right key for the X or the O as quickly as you can without making 

mistakes, EXCEPT when the computer beeps.  If you hear a beep, DON�T press the key.  The 

time of the beep 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 game interfere with your speed on the go part of the game.  

Especially, don�t wait for the beep-the beeps don�t occur that often, so if you wait you will be 

slower overall.  Also, if you slow down, the computer will slow down so it won�t get easier to 

stop. So, just try to go your fastest without mistakes, and as often as possible don�t press the key 

when there is a beep.  Ready? Let�s begin� 

At the end of the 2
nd

 practice block, make sure subject understands the task. Then say: 

�Okay, now we begin the main trials.  There will be a few blocks; you�ll be able to rest every 

few minutes if you want to.  The rules are the same as on the last practice.  Press the X or the O 

as fast as you can without mistakes except when there is a beep.� 

Things to watch while subject is completing task: 

1. Be aware if the subject is slowing down to wait for the beep, or if they are just ignoring 

the beep in order to go fast.  If you note these problems, comment and correct them. 

2. If you feel it necessary based on their practice performance, repeat the end of the 2nd 

practice instructions, �Nobody is able to stop every time�Don�t wait for the beep�� etc. 

3. In between trials, offer the subject a short rest.  Encourage the children (�Your doing a 

good job� etc.) Encourage them to continue as soon as they are ready. 

* The keys are located on the number pad of the keyboard (right side of the board).  The �X� 

should be taped on the ENTER key.  The �O� should be taped onto the ZERO key. 
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APPENDIX B. 
REWARD DOMINANCE INSTRUCTIONS 

 
 
 
 

�In a few minutes, I�m going to show you how to play some games on the computer.  These are 

the prizes you can win if you get enough points on the games.  If you have less than 205 points, 

you will get to choose a sticker form this box.  If you have between 205 and 274 points, you can 

choose a prize from this box.  And if you score 275 or more points, you get to choose a prize 

from this box or form the other boxes.� 

 

�You will play four different games.  For each game, you will start with 50 points.  As you play 

the game, you may win more points or lose some of the ones you have.  Sometimes the computer 

may show you how many points you have by listing them up here (point to upper left corner of 

the screen).  After you have played all four games, the computer will print out how many points 

you have, and you can use your points to buy a prize.  Do you have any questions so far?� 

Card Game 

�The first game is a card game.  (Press space bar).  When you press this bar (point to space bar), 

the card will turn over.  If you see a happy face, you win a point.  If you see a dad face, you loose 

a point.  You have to turn the cards over in the order that the computer gives them to you.  You 

can�t skip any cards, but you can stop playing any time you want to by pressing the Q key.  

(Show the child where the Q key is, and have him show you that he knows where it is).  Once 

you stop, you can keep whatever points you have and use them later to buy a special prize.  Any 

questions?� 

 

�O.K.  I will be over here doing some work.  Remember to press the Q key when you want to 

stop the game.  When you�re ready to go on to the next game just tell me, and I�ll show you how 

to play it.� 
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(The computer will beep when the child presses the Q key or when the game is over.  When you 

hear this, go over and start the instructions for the next game.)   

 

Door-Opening Game 

�The next game is a door-opening game.  (Press the space bar).  When you press this bar (point 

to space bar), the door will open.  If you see a plus sign, you win a point.  If you see a minus 

sign, you loose a point.  You must open the doors in the order that the computer gives them to 

you.  You can�t skip any doors, but you can stop playing any time by pressing the Q key.  Once 

you stop, you can keep whatever points you have and use them to choose your prize later.  Let 

me know when you have quit.� 

 

Box Game 

�The next game you will play is called the Box Game.  (Press the space bar).  When you press 

this bar, the box will lift up.  If you see something under it, you win a point.  If there is nothing 

under it, you loose a point.  Sometimes the computer may show all your points up here (point to 

the upper left corner of the screen).  Remember that you can�t skip any boxes, but you can stop 

playing any time by pressing the Q key.  Once you stop, you can keep whatever points you have 

and use them to choose your prize in a little while.  Do you have any questions before we start?� 

 

Fishing Game 

�The last game is called Fishing.  (Press the space bar).  When you press the bar, the man�s 

fishing pole will come out of the water.  If he catches a fish, you win a point.  If not, you loose a 

point.  Remember that you can stop playing whenever you want by pressing the Q key.  Once 

you stop, you can keep the points you have and use them to choose a prize.  Any questions?� 

 

After the child finishes the last game and presses Q, you should press the space bar, then the Q 

key.  The computer will show the final results on the screen.  Press the space bar to go to the 

prompt that asks if you want to save the data.  Save it, and print a copy of the results.  Show the 

child how many points he has, and allow him to choose a prize from the appropriate box. 
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The cutoffs for the prize boxes are as follows:  For the best prize box, the child must have 275 or 

more points.  For the intermediate box, the child must have 205 to 274 points.  If the child has 

less than 205 points, allow him to choose a sticker from the smallest prize box. 
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APPENDIX C. 
INFORMED CONSENT 

 
 
 
 

Informed Consent for Study of Child Behavior Difficulties 

The Florida State University Department of Psychology 

 The purpose of the current study is to gain a further understanding of what causes and 

maintains various types of behavior difficulties in children. You have been contacted as a part of 

a general screening process. School officials were notified of the nature of the study and were 

asked to assist the investigator in contacting all families of children in 2nd-7th grades. This 

research will hopefully assist with the development of more effective treatment strategies to 

manage the various difficulties that children and parents may face during the elementary school 

years. In order to assist with this process, we need the help of you and your child. The title of the 

project is �Gender and Child Behavior Difficulties� and is being conducted by Dr. Bryan R. 

Loney (Assistant Professor of Clinical Psychology at The Florida State University). Please feel 

free to contact Dr. Loney with any questions or concerns that you may have regarding the current 

investigation at (850) 644-2300. The study is an attempt to obtain valuable information from 

parents, teachers, and children regarding possible contributors to behavior difficulties. All 

attempts are being made to obtain a diverse group of participants. 

 As part of the study, you will be asked to complete a background information sheet and 

several brief rating scales describing various aspects of your child�s thoughts, feelings, and 

behaviors. You will also complete two measures that help us to learn more about your own 

pattern of thoughts, feelings, and behavior. Your involvement in the research project will take 

approximately 1-1 1/2 hours during which your child will also be asked to complete various 

measures. You and your child will be provided with instructions for each measure and given the 

opportunity to ask questions throughout your participation. Furthermore, you can refuse to 

answer questions that you feel are inappropriate or particularly uncomfortable to answer. All 
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information obtained during this research project will remain confidential to the extent allowed 

by law. For example, we will not discuss specific answers with anyone outside of the research 

team unless we feel that you, your child, or someone that you or your child knows is in danger. 

All forms will contain an identification number that will be assigned at the start of the study and 

will serve as the only piece of identification for research measures. Names and other identifying 

information will be removed from all forms prior to analyzing results. The obtained information 

will be kept in a locked file cabinet in a research laboratory located at The Florida State 

University campus. A separate sheet of names with corresponding identification numbers will be 

kept in locked file cabinet in the principal investigator�s office. Of note, your child�s scores will 

be grouped together with scores of other children making it impossible for anyone outside of the 

research team to determine how you or your child responded to questions. 

 In addition to your consent, your child will be provided with a brief introduction to the 

project and asked whether or not he/she agrees to participate in the study. Failure to participate in 

the study will in no way affect your child�s progress in his or her school setting. This information 

will be conveyed to your son or daughter along with the knowledge that participation is 

voluntary and that he/she may discontinue at any time. Your child will first be administered a 

brief aptitude measure that assesses strengths and weaknesses related to working with words. 

Your child will then participate in two computer games that contain simple letter or picture 

stimuli that are presented on the computer screen with the goal of determining when to hit a key 

or not hit a key on a keyboard. During one of the tasks, four brief games will be played in which 

a picture appears (e.g., fisherman) and the child must choose whether or not they would like to 

see the other side of the stimulus (e.g., whether or not fishing pole contains a fish). The second 

task will require your child to hit a key on the keyboard after seeing a letter on the screen. 

Periodically, the child hears a beep indicating that he/she should not hit a key following the 

letter. In between these computer tasks, your child will complete three brief rating scales 

assessing how he/she views himself/herself and how often he/she experiences various positive 

and negative emotions.  

 The primary risk involved in participation is boredom and fatigue given the time and 

effort required to complete the computer and rating scale measures. Participants will be 

monitored for any sign of difficulty (e.g., sighing and restlessness) completing the research 

measures. Participation will be postponed if there are any sign of discomfort or distress, and your 
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child will be allowed to stop participating at any point during the study. Your child will be 

provided with a number of breaks in an attempt to maintain an enjoyable and engaging 

atmosphere. In appreciation for your participation in the study, you and your child will be 

provided with a monetary reimbursement. For working with us today, we will provide $15 to the 

family. The remaining portion of the study will be the completion of a brief packet of rating 

scales by a teacher that you feel can best represent your child�s functioning in the school setting. 

Following the completion of this teacher packet, a donation of $5 will be made to your child�s 

classroom for school supplies or related school activities. 

 If you agree to participate in the study, please sign and date below. Thank you for the 

time that you have spent reviewing these materials whether or not you decide that you would like 

to participate, and, to reiterate, please feel free to direct any questions, comments, or concerns to 

Dr. Bryan R. Loney at 850-644-2300. If you have questions about your rights as a participant in 

this research, or if you feel that you have been placed at risk, you can contact the Chair of 

Human Subjects Committee, Institutional Review Board, through the Office of the Vice 

President for Research, at (850) 644-8633. 

 

Child�s Name ___________________ Parent/Guardian�s Signature __________________  

 

Date: _____________   

 

Thank you for your time and consideration, 

 

_____________________ 

Bryan R. Loney, Ph.D. 

Assistant Professor of Psychology 

The Florida State University 

Principal Investigator 
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APPENDIX D. 
CHILD ASSENT FOR RESEARCH 

 
 
 
 

Child Assent for Research Study 

 

I, _________________, agree to be asked a number of questions about my thoughts, behaviors, 

and feelings. In addition, I agree to participate in two computer games that involve pressing keys 

on the keyboard in response to different pictures and letters. This information will be used in 

research; however, my name of any other information that lets people know that the information 

is about me will not be sued. The answers that I provide may help the current researchers learn 

more about what causes problems for children. In appreciation of my help with the current 

project, my family will receive 15 dollars. If I have any questions about the study, I can ask them 

whenever I want. I can also stop answering questions anytime I want. I understand that I can 

decide not to participate and it will not hurt me or cause any problems for me at school. 

 

Child�s Name: ____________________ Date: _________________  
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APPENDIX E. 
INSTITUTIONAL REVIEW BOARD APPROVAL 
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