
COMP ARING BEHAVIOR AND NEUROPSYCHOLOGICAL FUNCTIONING USING 

NEPSY AND BASC-2 SCORES IN A MIXED CLINICAL SAMPLE 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF ARTS AND SCIENCES 

BY 

ELIZABETH A. SMITH, ED.S 

DENTON, TEXAS 

MAY2010 



TEXAS WOMAN'S UNIVERSITY 
DENTON,TEXAS 

April 8, 2010 

To the Dean of the Graduate School : 

l am submitting herewith a dissertation written by Elizabeth A. Smith entitled 
"Comparing Behavior and Neuropsychological Functioning Using NEPSY and BASC-2 
Scores in a Mixed Clinical Sample." I have examined this dissertation for form and 
content and recommend that it be accepted in partial fulfillment of the requirements for 
the degree of Doctor of Philosophy with a major in School Psychology 

~ :~. ____ C ____________ _ 
Daniel C. Miller, Ph . D , Major Professor 

We have read this dissertation and recommend its acceptance: 

Department Chair 

Accepted: 

Dean of the Graduate School 



DEDICATION 

This dissertation is dedicated to my family and friends who have tirelessly supported and 

encouraged me. Thank you. 

lll 



ACKNOWLEDGMENTS 

I would like to thank Dr. Miller for his patience and guidance in this process and 

throughout my experience at TWU. To my dissertation committee, Ors. Denise Maricle 

and Angela Mitchell. thank you for all of your help and guidance. I could not have gotten 

through this process without my dissertation "coach'', Laura Darby. thank lex your 

cease less encouragement. 

IV 



ABSTRACT 

ELIZABETH A. SMITH 

COMPARfNG BEHAVIOR AND NEUROPSYCHOLOGICAL FUNCTIONING USING 
NEPSY AND BASC-2 SCORES IN A MIXED CLINICAL SAMPLE 

MAY2010 

The purpose of this study was to conduct a preliminary analysis of the validation 

of neuropsychological predictors or externalizing and internalizing problems. Multiple 

neuropsychological domains. including executive functions. attention. language. visual-

spatial processing. memory. and sensorimotor functioning. were namined. Archival 

school neuropsychological evaluation reports were reviewed resulting in l 00 participants 

aged five to 12.9 (/'d = 9.90) with 72 males and 28 females. The participants· significant 

medical , psychological , and ncuropsychological histories resulted in a mixed clinical 

sample. The two most commonly reported diagnoses were Learning Disability (n = 19) 

and Emotional Disturbance with ADI-ID (n = 19). Measures included the NEPSY to 

evaluate ncurocognitive skills and parent and teacher rated BASC-2 scores as measures 

of behavior. 

Due to missing information within the archival evaluations, multiple imputation 

was used to approximate the missing data. Multiple linear regression-stepwise analyses 

were nerformccl to nrcclict RASC-? scores from NFPSY scnrPs Rcs11lts inciic,1tf' th,1t l I - ... - . . - - - ·- .... . - -

NEPSY scores do predict BASC-2 scores. In regards to externalizing behaviors, although 

the overall model is significant, the results do not indicate that children who exhibit 
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higher ratings of externalizing problems also exhibit weaknesses in the 

neuropsychological areas of executive functions, attention, and memory. 

In regards to internalizing behaviors, children who exhibit higher levels of 

internalizing problems did not exhibit weaknesses in the neuropsychological areas of 

memory. attention. language. and sensorimotor functioning. The results indicate that 

some tests or attention and visual-spatial skills predicted behavior for males. Tests of 

attention, executive functioning. memory. visual-spatial. and scnsorimotor skills 

predicted behavior scores in females. Finally. the hypothesis that ncuropsychological 

predictors or behavior will differ depending on parent or teacher rated behavior was 

supported. Due to the exploratory nature of this study. the obtained results raise 

additional questions and further research is indicated for a better understanding or the 

nature and gcneralizahility of these findings. 
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CHAPTER I 

INTRODUCTION 

It is well established that challenging behavior in children and adolescents 

contributes to impairment in social situations, academic achievement, and familial 

relationships leading to poorer outcomes as adolescents and adults (Althoff_ Rettew, 

Hudziak. 200]: Brownlie et al.. 2004: Frazier, Demaree. & Youngstrom. 2004: Hinshaw. 

1992: Kim. Kim. & Kwon, 2001 : Speltz. De Kl yen. Calderon. Greenberg, & Fisher. 1999: 

Wt1hlstcdt. Thorell. & Bohl in, 2008). Behavior problems in children and adolescents run 

the gamut from impulsive and hyperactive behavior to poor self-esteem and feelings of 

sadness. 

Throughout the literature, studies have divided the manifestation of hchavior into 

two domains based on the expression of the behavior: externalizing behaviors and 

internalizing behaviors. Externalizing behaviors arc overt, directed outwardly, and easily 

identified by others whereas internalizing behaviors arc usually covert, directed inwardly, 

and not easily identifiable to others. This externalizing-internalizing dichotomy is a 

useful approach in describing the expression of problematic behaviors in children 

(Sattler, 2002). 

Externalizing problems are defined by Semrud-Clikeman, Portman, and Gerrard

Morris (2005, p. 392) as behaviors "'characterized by persistent behavioral deficits that 

clearly interfere with developmentally appropriate social, academic, or occupational 



functioning". Within the disorders listed in the Diagnostic and Statistical Manual of 

Mental Disorders: Text Revision (DSM-IV-TR; American Psychiatric Association, 

2004), Conduct Disorder (CD), Oppositional-Defiant Disorder (ODD), and Attention

Deficit/Hyperactivity Disorder (ADHD) best describe externalizing problems. 

Additionally, aggression, excessive anger, and delinquency, while not formally identified 

disorders in the DSM-IV-TR, may be significant enough to interfere with activities of 

daily living (Sattler, 2002). ADI-ID, CD, and ODD arc some of the most frequently 

researched childhood disorders (Althoff et al.. 2003 ). 

Elucidation of externalizing problems is important due to the long-term 

implications of problematic behaviors. Externalizing behavior is associated with a 

generalized overall impairment for both community and clinical samples of children 

(CioulcL Rird, & Jaramillo. 1993 ). A meta-analysis by Campbell ( 1995) found emerging 

evidence that early onset, prior to age six, of severe externalizing problems predicts 

persistence of problematic behavior through adolescence. 

Historically, externalizing disorders have received more attention than 

internalizing disorders in school-based research. Children who demonstrate externalizing 

problems are more likely to be identified early and to have interventions implemented. It 

has been suggested that this outcome is likely due to the frustration of teachers and 

adverse implications to the learning environment of the disruptive behavior. These 

Greenberg, 1993). Despite the interest in externalizing behaviors and sheer amount of 

research with ADHD, CD, and ODD, there are large gaps in current knowledge regarding 
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the neuropsychological characteristics of externalizing problems. A review of the current 

literature will be discussed for each area of externalizing problems examined in this 

study. 

Internalizing disorders include social withdrawal, poor self-esteem, shyness, 

anxiety, irritability, and depression and are represented in the DSM-IV-TR as mood 

disorders ( e.g. dysthymia, depression) and anxiety disorders (American Psychiatric 

Association, 2000). Anxiety and depression are among the most commonly diagnosed 

disorders of childhood (Farrell & Barrett. 2007; Wilkinson & Goodycr_ 2006). yet the 

majority of the current literature is with adult populations (Hughes. WorcheL Stanton. 

Stanton. & Hall. 1990). In stark contrast to the well researched areas of ADHD. conduct 

disorder, and oppositional defiant disorder. internalizing disorders as a whole arc 

underrepresented in the literature. especially in regards to developmentally appropriate 

studies with children (Tandon, Cardeli, & Luby, 2009). Internalizing disorders have not 

received as much attention in research or in the classroom. Children with internalizing 

disorders are more likely to be identified at an older age or as symptomology increases 

( e.g. untreated depression that results in attempted suicide) compared to children with 

externalizing problems (Kusche et al., 1993; Tandon et al.). This discrepancy is 

particularly disturbing because of the poor outcomes for children with untreated 

internalizing problems (Letcher, Smart, Sanson, & Toumbourou, 2009). 

Stu<lies have found thrit children with nntre~ted intern:ili7ing di<.::mrlPr<.:: ~rP mnrP 

likely to demonstrate academic underachievement, drop out of school, and are more 

susceptible to substance dependence (Douglas, in press). Further, anxiety and depression 
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disorders are likely to continue into adulthood if left untreated (Reid, Salmon, & 

Lovibond, 2006). It is important to extend the understanding of neuropsychological 

correlates of adult internalizing disorders in further research of childhood factors (Hughes 

et al., 1990). 

Although there is limited research regarding internalizing problems in children, 

there arc even less studies that have examined the neuropsychological functioning of 

children with internalizing problems. The current literature regarding these 

ncurocognitivc areas will be discussed for each area of internalizing problems examined 

in this study. 

Purpose of the Study 

The purpose of this study was to conduct a preliminary analysis of the validation 

of neuropsychological predictors of externalizing and internalizing disorders. The aim 

was to see if identifiable neuropsychological predictors emerge for children who 

demonstrate externalizing problems and for children who demonstrate internalizing 

problems. Further, gender will be examined to identity whether neuropsychological 

predictors are similar for males and females. Finally, the last area to be examined is 

whether neuropsychological predictors differ based on parent or teacher report. 

Research Questions 

There is a body of literature examining externalizing behaviors such as anger and 

limited research examining these behaviors in comparison to specific neuropsychological 

areas. Based on a review of the literature, few studies were found regarding 
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neuropsychological profiles associated with externalizing and internalizing disorders. 

Thus, the following questions were addressed in this study: 

1) Do NEPSY: A Developmental Neuropsychological Assessment (NEPSY) 

scores predict The Behavior Assessment System for Children: Second Edition 

(BASC-2) Externalizing Composite and Internalizing Composite ratings? 

2) What are the neuropsychological predictors of parent rated externalizing 

behaviors? 

3) What arc the ncuropsychological predictors of parent rated internalizing 

behaviors? 

4) Do the neuropsychological predictors of parent rated behavior differ by 

gender? 

5) Do neuropsychological predictors for externalizing and internalizing 

behaviors differ based on the rater (parent or teacher)? 

Implications 

Despite the continuing concern with brain-body interactions, very little is known 

about how neuropsychological dysfunction contributes to internalizing and externalizing 

problems. This study will provide school psychologists and other school personnel with 

greater insight into cognitive strengths and weaknesses exhibited by children. 

Understanding the diverse biopsychosocial factors that envelop children will aid in the 

neurocognitive strengths and weaknesses (Mattison, Hooper, & Carlson, 2006). This is an 
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exploratory study in an emerging field with the aim of adding to the paucity of the current 

body of literature. 

Important Definitions 

The lexicon associated with the fields of education, psychology, and 

neuropsychology can be fraught with abbreviations and slang. Abbreviations and 

meanings can change depending on context. In an effort to aid the reader, listed below is 

a list of terms and their meanings as used in this paper: 

The Behavior Assessment System for Children: Second Edition (BASC-2): The 

BASC-2 is described in the manual as a '·multimethod, multidimensional system used to 

evaluate the behavior and self-perceptions of children and young adults aged 2 through 

25 years of age" (Reynolds & Kamphaus. 2004. p. l ). 

NEPSY: A Developmental Neuropsychological Assessment (NEPSY): is a 

·'comprehensive instrument that was designed to assess neuropsychological development 

in pre-school and school-age children" (Korkman, Kirk, & Kemp. 1998, p. 1 ). 

Externalizing Disorders: Externalizing disorders in children are characterized by 

behavior problems that adversely affect the daily functioning of their social and learning 

environments. Problematic behaviors associated with attention-deficit disorders, conduct 

disorders, and aggression are categorized as external disorders (D' Amato, Fletcher-

Janzen, & Reynolds, 2005). 

or violence towards others (Reynolds & Kamphaus, 2004 ). 
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Conduct Problems: Conduct problems include the "tendency to engage in anti

social and rule-breaking behavior, including destroying property" (Reynolds & 

Kamphaus, 2004, p. 61 ). 

Hyperactivity: Hyperactivity is the '"tendency to be overly active, rush through 

work or activities, and act without thinking" (Reynolds & Kamphaus, 2004, p. 61 ). 

Internalizing Disorders: Internalizing disorders include a broad array of behavior 

problems related to depressive mood, social withdrawal, anxiety. and somatic complaints 

(Merrell, 1999). 

Anxictv: "Anxiety is the tendency to be nervous, fearful, or w01Tied about real or 

imagined problems" (Reynolds & Kamphaus. 2004, p. 61 ). 

Depression: Depression is a broad term that refers to "feelings of unhappiness. 

sadness, and stress that may result in an inability to carry out everyday activities or may 

bring on thoughts of suicide" (Reynolds & Kamphaus, 2004, p. 61 ). 

Somatization: Somatization refers to the "tendency to be overly sensitive to and 

complain about relatively minor physical problems and discomfo1i" (Reynolds & 

Kamphaus, 2004, p. 61 ). 

Neuropsychological Profile: A neuropsychological profile refers to a pattern of 

strengths and weaknesses in cognitive functioning (Korkman et al., 1998). 

Attention: Attention refers to the cognitive ability to maintain focus and 

and attentional capacity (Miller, 2007). 
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Sensorimotor: Sensory functions refer to the ability to use senses such as smell, 

taste, and sight to access information from the outside environment. Deficits in the motor 

system can result in poor motor coordination including fine and gross motor movement 

(Miller, 2007). 

Visual-Spatial: Visual-Spatial abilities is an umbrella term for the processing of 

visual stimuli including the area of spatial orientation, visual-motor integration, and 

visual-motor planning (Miller, 2007). 

Language : The assessment of language includes oral expression, or the ability for 

one to express thoughts orally, and listening comprehension. or the ability to understand 

the oral language of others. Phonological processing is also typically examined in a 

language testing battery (Miller, 2007). 

Memory and Learning: Memory consists of working memory, short-term 

memory, and long-term retrieval of memories. Learning is the process of acquiring new 

knowledge and information (Miller, 2007). 

Executive Functioning: Executive functions is a broad term for cognitive abilities 

that include planning, strategizing, self-monitoring, and behavior regulation (Miller, 

2007). 
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CHAPTER II 

REVIEW OF LITERATURE 

Externalizing Problems 

The following review of the literature is strncturcd in an attempt to aid the reader. 

The neuropsychological areas of attention/executive function, memory and learning, 

sensorimotor, language, and visual-spatial skills are discussed for externalizing behaviors 

(Hyperactivity , Conduct Problems) and internalizing behaviors (Anxiety, Depression. 

Somatization). J\ review of The Behavior Assessment System for Children: Second 

Edition (BASC-2) and NEPSY: A Developmental Ncuropsychological Assessment 

(NEPSY) fc.)!lows. 

Hyperactivity 

ADI-ID is common in children with an estimated prevalence rate of 3% to 5% 

(American Psychiatric Association, 2000). Hyperactivity is a hallmark characteristic of 

ADHD and is among the most studied areas of childhood disorders (Althoff ct al., 2003). 

ADHD is diagnosed by hyperactive, inattentive, and impulsive features whose presence 

helps to further define subtypes: predominantly inattentive, predominantly hyperactive

impulsive, and combined types (American Psychiatric Association). There is ongoing 

debate regarding whether neuropsychological functions such as memory and language 

differ between subtypes (Chhabildas, Pennington, & Willcutt, 2001; Geurts, Verte, 

Oosterlaan, Roeyers, & Sergeant, 2005). 
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Attention/Executive Functions. Attention and Executive Functions have been 

extensively studied in children with ADHD. Impairment in attention is a hallmark 

characteristic of ADHD and this deficit has been well demonstrated in the literature 

(Spira & Fischel, 2005). It has been hypothesized that hyperactivity itself is a result of 

impulsivity and behavioral disinhibition, both characteristics of executive dysfunction 

(Semrud-Clikeman et al., 2005). Impairments of attention and executive function have 

been found in males and females and across the developmental span. ADHD is often 

comorbid with other disorders of childhood such as learning disabilities and mood 

disorders making it difficult to determine the contribution of symptoms (Seidman. 2006 ). 

The broad area of attention can be further narrowed into five subtypes: selective, 

sustained, shifting, divided, and attentional capacity (Miller, 2007~ Wilkinson & 

Goodyer, 2006). Similarly to generalized executive dysfunctions found across studies 

generalized deficits in attention are noted in children with ADHO, however, deficits in 

subtypes have not been as consistently demonstrated (Wodka et al., 2008). Goodyear and 

Hynd (1992) hypothesize that there are differences in selective attention with the 

inattentive subtype displaying more deficits whereas deficits in sustained attention are 

more likely to be found in the combined-type group. 

Meta-analyses in recent years support generalized attention and executive 

dysfunction in children with ADHD with mixed specific findings (Frazier et al., 2004; 

Willicut, Doyle, Nigg, Farone, & Pennington, 2005; Wu, Anderson, & Castiello, 2002). 

In a large meta-analysis of 83 studies investigating the impact of executive dysfunction in 
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children with ADHD, Willcutt, Doyle, Nigg, Farone, and Pennington (2005) found that 

children with ADHD exhibited significant deficits on all administered tests of executive 

functions. The most significant impairments were evidenced on tasks requiring response 

inhibition, vigilance, working memory, and planning. These impairments were seen 

across studies and in both clinical and community samples. The authors suggest that 

executive dysfunction explains part, but not all , of the impairments associated with 

ADI-ID. 

Frazier et al. (2004) reviewed 86 studies for their meta-analysis of the cognitive 

and neuropsychological effects of ADI-ID. Results across studies indicated statistically 

significant deficits in overall cognitive scores and on measures of neuropsychological 

functions, including tests of working memory (digit span tests), continuous performance, 

behavioral inhibition (stop-signal tests), card sorting tests, trail making, stroop-like tests, 

and word fluency tests. The most consistent impairments were in continuous performance 

tests indicating difficulties in maintaining focused attention while ignoring distracters. 

However, there is some evidence that contradicts previous findings. For example, 

Wu et al. (2002), in their study of 83 children with ADHD, found deficits in sustained 

attention and slower verbal response time but no deficits in switching attention, problem

solving, planning or impulsivity. They suggest that global executive functioning deficits 

are not associated with ADHD but rather implicate difficulty with the regulation of 

studies, involving 1, 395 adolescents and young adults aged 6-27, who had been 

administered the Stroop Color-Word Task, were examined with the purpose of studying 
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the executive function area of interference. The authors found that there are little to no 

deficits associated with interference control in children with ADHD. 

In summary, the current body of knowledge supports that deficits in executive 

functioning are indicated in children with ADHD, that these deficits are apparent in 

childhood and persist through adolescence and into adulthood. Impairments are seen in 

both boys and girls and these impairments are not accounted for by low intelligence or 

learning disabilities (Weyandt, 2005). However, the causal contributions are unknown at 

this time and debate continues regarding the exact nature of executive dysfunction in 

children with ADHD or hyperactivity. 

Memory and Learning. Memory and Learning are areas of concern with 

children who display hyperactive behaviors, specifically ADHD (Johnson, Altmaiec & 

Richman, 1999; Mayes & Calhoun, 2007). Memory is a fundamental neurocognitive 

processing area that is highly dependent on attention. If a child is inattentive to the 

original stimuli, such as directions given by the teacher, it is difficult to later recall the 

instructions for the task making it difficult for the teacher to ascertain whether a child 

displays an academic deficit or is demonstrating the impulsivity and lack of focus 

characteristic to ADHD. A variety of studies have implicated working memory deficits in 

adults and adolescents with ADHD (Frazier et al., 2004; Houghton et al., 2004; Spira & 

Fischel, 2005; Willcutt et al., 2005). 

that children with ADHD-Combined, both on stimulant medicine and off stimulant 

medicine, had difficulty with successful encoding of visual information rather than 
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retrieval of previously learned information. Frazier et al. (2004) also found in their meta

analysis that visual construction and visual memory were not as impaired as verbal 

measures. Support for delays in verbal delayed memory were also noted by Kourakis, 

Katachanakis, Vlahonikolis, and Paritsis (2004) in their study of children with ADHD. 

Sensorimotor. There is limited research on the sensorimotor skills and deficits of 

children with ADHD. Studies have found slower motor output (Carte, Nigg, & Hinshaw, 

1996), poor motor inhibition (Rubia et al., 2001 ), and motor processing deficits (Kalff et 

al., 2003). Findings thus far are inconclusive regarding the nature of motor deficits. 

Lij ffijt, Kenemans, and Verbaten (2005) analyzed 33 studies that included a stop

task which required the child or adult to quickly stop reacting to something they had been 

told to attend to. Children with ADHD were slower than control groups in stopping their 

reaction. The authors suggest their results indicate that deficits in sensorimotor skills may 

be better explained by poor behavioral inhibition rather than a trne sensorimotor 

impairment. 

There has been active debate in recent years regarding the relationship of 

Developmental Coordination Disorder to ADHD. Developmental Coordination Disorder 

is diagnosed by deficits in motor coordination in daily activities such as delayed motor 

skills, dropping objects, and overall "clumsiness" (American Psychiatric Association, 

2000). Studies have suggested that there is a high rate of co-morbidity of the two whereas 

diagnostic feature for ADHD along with hyperactivity, inattention, and impulsivity rather 

than a separate diagnostic category (Barkley, 1997; Pitcher, Piek, & Hay, 2003). There is 
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further debate about whether motor deficits are attributable to motor planning difficulties 

or reflect a lack of attention and/or impulsivity (Gowen & Miall, 2007; Sergeant, Piek, & 

Oosterlaan, 2006). However, a preliminary study by Karatekin, Markiewicz, and Siegal 

(2003 ), using parental retrospective developmental histories, found evidence to suggest 

that children with ADHD demonstrated poorly developing motor skills with learning to 

tie shoes, using fasteners , and playing sports in early childhood. Similar deficits in 

language acquisition were not identified. The authors suggest that their findings be 

further explored in order to better understand scnsorimotor functioning of children with 

ADHD. 

Deficits in working memory have also been implicated in sensorimotor 

impairment. Houghton et al. (2004) found that although the children with ADHD 

completed video games faster than the non-ADI-ID group, their performance significantly 

deteriorated as the working memory load increased. The interaction of language and 

sensorimotor deficits has also been explored. Iwanga, Ozawa, Kawasaki, and Tsuchida 

(2006) investigated sensorimotor abilities of male preschoolers with ADI-ID-Combined 

Type and found deficits in a variety of areas including postural control, fine motor skills 

of the hand and tongue, articulation, and motor praxis. These motor deficits, especially in 

the areas of motor control of tongue and articulation, may adversely affect the language 

abilities of the child, perhaps implicating sensorimotor skills in the known language 

Language. Language deficits have been noted for children with ADHD in sound 

discrimination (Norrelgen, Lacerda, & Forssberg, 1999), phonological processing 
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(Lightbody, 2002), verbal fluency (Hurks et al., 2005; Kourakis et al., 2004), receptive 

language (Pisecco, Baker, Silva, & Brooke, 2001 ), expressive language (Carte et al., 

1996), and pragmatic language (Cadesky & Motas, 2000). The cognitive deficits 

underlying these difficulties are not well understood at this point. Some researchers have 

suggested that the underlying cognitive processing deficit for that language impairment is 

actually a deficit in working memory, specifically verbal working memory, rather than a 

true language impairment. For example, in a recent study, boys with ADHD had more 

difficulty than non-AD HD boys in discriminating multi-syllable sounds, however. they 

suggest using caution in interpreting these results as they believe the deficits may be 

more related to working memory deficits than sound discrimination abilities (Norrclgen 

ct al., 1999). Further, Jonsdottir, Bouma, Sergeant, and Scherder (2005) found that in 

children with AD HD-Combined Type verbal working memory skills were impeded by 

the presence of a language impairment but visual working memory skills were spared. 

Visual-Spatial. Literature regarding the visual-spatial correlates of ADHD is 

beginning to emerge. Research from Seguin, Parent, Tremblay, and Zelazo (2009) found 

that hyperactivity was correlated to visual-spatial organization deficits in a large study of 

1, 950 preschoolers. Deficits are also noted in right/left-side biases (Manly, Comish, 

Grant, Dobler, & Hollis, 2005). Klimkeit, Mattingley, Sheppard, Lee, and Bradshaw 

(2003) found that children with ADHD demonstrate variable biases in perceptual tasks, 

Impulsive and hyperactive behavior has also been implicated as deleterious to task 

performance of children with ADHD (Booth et al., 2005). 
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Aggression 

Currently, there is no standard definition of aggression (Tyrer et al., 2006). Most 

definitions include a tendency towards verbal and physical threats or violence towards 

others (Tyrer et al.). However, the research is in agreement that persistent aggressive 

behavior is significantly related to academic deficits (Hinshaw, 1992). 

Current theory is exploring the role and utility of subtypes of aggression such as 

reactive and proactive aggression (Dodge & Coie. 1987; Waschbusch, Willoughby, & 

Pelham, 1998). Further, there are differing types of aggression including physical and 

verbal with additional subtypes such as overt aggression, relational aggression. and peer 

regard of aggression (Zalecki & Hinshaw. 2004). Males tend to display more physical 

and verbal aggression (Piel, 1990) and females arc more likely to use relational 

aggression such as shunning and bullying (Zalecki & Hinshaw; Murray-Close, Ostrov, & 

Crick, 2007). A better understanding of aggression in youth is important due to the 

overall impairment, safety, and impediment of the learning process of aggressive 

behavior (Waschbusch et al.). 

The literature to date has primarily been on physical aggression in adult males and 

boys (Boni ca, Arnold, Fisher, & Zeljo, 2003; Zalecki, & Hinshaw, 2004 ). The 

generalizability of the literature to children and females is unknown at this time (Zalecki, 

& Hinshaw). A few studies have begun looking at neuropsychological aspects of 

as aggression is a shared characteristic of these children. Language delays and deficits are 
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beginning to be explored. However, very little is yet known regarding the 

neuropsychological factors associated with aggression in children and adolescents. 

Attention/Executive Functions. A body of research is emerging that indicates 

that executive functions are the most affected neuropsychological domain of childhood 

aggression in physically aggressive boys (Seguin, Pihl, Harden, Tremblay, & Boulerice, 

1995) and aggressive women (Giancola, Mezzich, & Tarter, 1998). However, the results 

are inconclusive at this time due to the comorbid ADHD identified in most participants 

and confounding variables of impulsivity and hyperactivity (Seguin, Boulerice, Harden, 

Tremblay, & Pihl, 1999). 

Memory and Learning. Seguin et al. ( 1999) conducted a longitudinal study of 

boys from age 13 to 15. Boys who displayed persistent aggression scored lower on tests 

of working memory compared to boys who evidenced non-persistent aggression or were 

rated as non-aggressive regardless of ADHD status. 

Language, Sensorimotor, Visual-Spatial. Aggression and delayed language 

development is beginning to be researched in preschoolers. However, there is limited 

information on the relationship between language and aggression as a child develops. 

Horowitz, Westlund, and Ljungberg, (2007) found that boys with a language impairment 

used maladaptive aggression behaviors for conflict resolution. They hypothesized that 

language is an adaptive behavior utilized to share and learn about others to resolve 

opportunity for children to utilize maladaptive behaviors such as aggression in their 
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attempt to manage the conflict. Interestingly, Bonica et al. (2003) found that preschool 

girls with language impairments were more likely to use relational aggression than boys. 

Current research from Seguin et al. (2009), found that persistent physical 

aggression was correlated to receptive vocabulary deficits in a large study of 1, 950 

preschoolers. Deficits in visual-spatial nonverbal skills were not demonstrated. A study 

by Olvera, Semrud-Clikeman, Pliszka, and O ' Donnell (2005) found that in a group of 

aggressive non-Conduct Disorder and Non-Bipolar Disorder children, deficits were 

demonstrated on verbal measures whereas the Conduct Disorder-Bipolar Disorder group 

evidenced deficits on tests of overall cognitive ability. verhal skills, and visual-spatial 

tasks. The picture remains unclear as to the effect of verbal and visual deficits in children 

with aggressive behavior. Only one study was found that examined visual-spatial skills in 

aggressive children. Brodeur and Pond (200 l ), found that children with ADI-ID. 

demonstrated more difficulty with quickly and accurately identifying the visual stimuli 

while ignoring distracters. No studies have been published examining the relationship of 

aggression and sensorimotor skills . 

Conduct Problems 

''Conduct problems" is a blanket-term that refers to a pattern of behaviors that 

demonstrate disregard for rules, regulations, and cultural norms (Merrell , 1999). Conduct 

Disorder and Oppositional Defiant Disorder are the most commonly diagnosed conduct 

delinquent behavior and social maladjustment (Fergusson, Horwood, & Lynskey, 1993 ; 

Olvera et al. , 2005). Research in the area of conduct disorders has primarily concentrated 
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on youth who are incarcerated or are juvenile offenders. Recently, there has been an 

increased interest in the neuropsychological underpinnings of conduct disorder (Kim et 

al., 2001 ). 

Teichner and Goldon (2000) completed a meta-analysis of the available literature 

regarding conduct problems in adolescents. Of the studies they reviewed, the researchers 

found numerous problems including poor experimental design and incorrect statistical 

analysis. Neuropsychological measures were inconsistent, likely as a result of the 

aforementioned problems, making it difficult to interpret the data. Verbal deficits were 

fairly consistent across studies but discrepancies were noted for findings of executive 

functions. 

Attention/Executive Functions. Giancola and Mezzich (2000) found significant 

neuropsychological deficits on almost all assessed measures of executive functions and 

language in a sample of adolescent females with Conduct Disorder and for females with 

Conduct Disorder and substance abuse. These deficits remained even after controlling for 

substance abuse, age, and socioeconomic status. Olvera et al. (2005) found in a group of 

incarcerated adolescents, after controlling for ADHD, the non-Conduct Disorder youth 

showed deficits in verbal abilities whereas the Conduct Disorder-Bipolar Disorder group 

displayed deficits in cognitive abilities, verbal measures, and visual-spatial tests. The 

authors hypothesized that these results indicate that juvenile offenders demonstrate an 

Scheres, Oosterlaan, and Sergeant (2001) found that children with ADHD 

performed inhibition tasks slower and with a variable rate of speed compared to the norm 
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group. Although similar behavior was evident in children with ADHD with comorbid 

ODD, children with only ODD did not display the deficits. Kim et al. (2001) found that a 

group of children with Conduct Disorder performed more poorly on a card sorting task, a 

test of executive function, and on a computerized assessment of neuropsychological skills 

of attention, executive function, and memory. No differences in attention or memory 

tasks were demonstrated. Due to significant overlap of symptoms and overall 

impairment, Waschbusch (2002) suggests that conduct problems be considered a feature 

of ADI-ID rather than its own separate diagnostic category. 

Memory and Learning. Working memory is beginning to be evaluated in youth 

with conduct problems providing evidence that working memory is not a factor in 

conduct problems. Brocki, Nybery, Thorell, and Bohlin (2007) found in their study of 

preschoolers at-risk for the development of ADHD or ODD that inhibition control is an 

accurate predictor of ADHD but not ODD. Working memory was not found to predict the 

development of clinically significant problems. 

Language. A growing body of literature is showing strong support for a 

relationship between language deficits and conduct problems. However, the nature of the 

relationship is poorly understood at this time (Speltz et al., 1999). Cohen et al. ( 1998) 

report finding that of their sample of 380 children ages 8 to 14, 75% of the children with 

conduct disorder also had an identifiable language impairment. The authors suggest that 

to social difficulties. 
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Brownlie et al. (2004) conducted a longitudinal study of children with language 

impairments in order to identify young adult anti-social outcomes. The results indicate 

that boys with language impairments at age five were more likely to display 

characteristics of delinquency at age 19 than boys without language impairments. 

Language impairment was not correlated with aggression or delinquency for girls. Davis, 

Sanger, and Morris-Friehe ( 1991) found that delinquent youth were more likely to have 

language impainnents in both formal and informal assessment than the non-delinquent 

youth in the sample. Further, Speltz et al. (1999) found that boys with ADI-ID and ODD 

performed worse on verbal measures and executive functions than boys with only ODD. 

Visual-Spatial, Sensorimotor. No published studies have examined the 

relationship of sensorimotor or visual-spatial functioning skills and conduct problems. 

Internalizing Problems 

Anxiety 

·'Anxiety is a class of internalizing responses that may involve subjective feelings 

( e.g., discomfort, fear, dread), overt behaviors ( e.g., avoidance, withdrawal), and 

physiological responding" (e.g. , sweating, nausea, general arousal; Merrell, 1999, p. 

247). Marked severity and interference in the activities of daily life can lead to an anxiety 

disorder such as generalized anxiety disorder (American Psychiatric Association, 2000\ 

however, subclinical levels can also have adverse implications to children and 

(Visu-Petra, Ciairano, & Miclea, 2006) and persistent anxiety in youth is positively 

correlated with academic deficiencies (Owens, Stevenson, Norgate, & Hadwin, 2008). 
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Attention/Executive Functions. The current adult literature suggests that anxiety 

is correlated with increased attention problems and thus those diagnosed with anxiety are 

more at-risk for the diagnosis of ADHD (Bagwell, Molina, Kashdan, Pelham, & Hoza, 

2006). This relationship has long been seen through clinical observation (Vance & Luk, 

1998) and is beginning to be more thoroughly explored in the literature. A recent upsurge 

in interest of the relationship of anxiety to attention and executive functions has 

contributed to a few studies looking at this relationship in adolescents and young adults. 

An early study of hyperactivity in young adult males by Gittleman, Mannuzza, Shenker. 

and Bonagura ( 1985) found that at age 18, 1 % to 2% of the males had exhibited anxiety 

since the age of thirteen. The authors suggest that their findings indicate that untreated 

anxiety in early childhood can lead to persistent anxiety throughout adolescence and into 

adulthood. 

Differences in selective attention have been observed in children with anxiety as it 

appears that these children selectively attend to anxiety-provoking stimuli to the 

detriment of other stimuli (Dalgleish et al., 2003; Watts & Weem, 2006). In a study of 

boys, age 8 to eleven, Emerson, Mollet, and Harrison (2004) found that boys with anxiety 

and depression had slower completion times and more errors on executive function tasks 

such as sequencing and problem-solving. The current knowledge regarding the 

correlation between anxiety, attention, and executive function or dysfunction is still 

related to hyperactivity/inattention alone, anxiety, or a combination of both (Vance & 

Luk, 1998). 
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Memory and Learning. In the adult literature, there is growing evidence of 

memory and attention deficits in anxious adults associated with bias towards anxiety-

provoking stimuli (Reid et al., 2006; Visu-Petra et al., 2006; Watts & Weems, 2006). 

Similar studies are emerging in regards to children and adolescents. For example, 

Ladouceur et al. (2006) found that children with anxiety exhibited longer reaction times if 

the task had a negative emotional aspect than on tasks with neutral information. 

A thorough review of the available literature regarding working memory and 

anxiety in children was conducted by Visu-Petra et al. (2006 ). The authors report that 

across studies working memory and anxiety are related, just as the research in adult 

studies has found. Support for working memory deficits in children and adolescents with 

anxiety is burgeoning; however, results are conflicting. Vasa ct al. (2007) found that 

children with social phobia demonstrated poorer visual memory but not verbal memory. 

Interestingly, no other anxiety disorder produced the same deficits. In contrast, Tannok, 

Ickowicz, and Schachar ( 1995) found that anxious children with comorbid ADI-ID did not 

show improvement on a task of digit span while on stimulant medication whereas the 

children without comorbid ADHD did evidence statistically significant improvement on 

the task. The authors suggest that this difference in performance is indicative of a 

working memory weakness associated with anxiety. Hadwin, Brogan, and Stevenson 

(2005) found no difference in task accuracy on three measures of working memory; 

hmvever, participants with anxiety performed the task slower. 

Sensorimotor. Motor deficits in children with a specific anxiety disorder and 

selective mutism are common (Kristensen & Togerson, 2008). However, very little is 
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known about the nature of the relationship of anxiety to motor skills. One of the largest 

studies, by Sigurdsson, van Os, and Fombonne (2002), examined longitudinal date from 

England of 6, 850 adolescents and found that boys who showed motor delays at age 

seven were greater than three times more likely to be rated by their mother as displaying 

persistent anxiety at ages 11 and 16 than the children without early motor delay. Further, 

a study by Skinner and Piek (2002) found that children with Developmental Coordination 

Disorder were at greater risk of developing anxiety as they matured through childhood 

and adolescence. In response to findings of impaired balance in anxious adults, Erez, 

Gordon~ Sever. Sadeh, and Mintz (2004 ), examined balance skills in children and found 

that children with anxiety made more errors in balance and had a slower completion time 

despite the absence of vestibular impairments. 

A new theoretical approach to understanding the sensorimotor differences in 

children is whether children with anxiety have altered scnsorimotor processing due to a 

heightened threat processing system. Bakker, Tijssen, van der Meer, Koelman, and Boer 

(2009) found in their study of 25 children and adolescents with anxiety disorders, that 

there appears to be support for an underlying hypersensitive central nervous system 

characterized by altered sensorimotor processing and autonomic hyperreactivity. The 

authors suggest that these processing differences are significant enough be considered as 

a marker of anxiety. 

presence and/or significance of expressive and receptive language impairments in 

children with anxiety. The scant research available on anxiety and language is primarily 
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focused on language deficits associated with selective mutism, social anxiety disorder, 

and anxiety associated with second language acquisition rather than generalized anxiety 

in children (Cunningham, McHolm, & Boyle, 2006; Kristensen & Togerson, 2008). To 

address this understudied area, Voci, Beitchman, Brownlie, and Wilson (2006) conducted 

an exploratory longitudinal study with 142 five-year-olds with diagnosed language delays 

or impairments. At age 19, the children with early language deficits were almost three 

times as likely to have Social Phobia. The authors contend that their findings of a 

significant correlation are indicative of the importance of early language impairments in 

the development of later social anxiety. 

Visual-Spatial. Limited research has been conducted evaluating the relationship 

of anxiety to visual-spatial functioning. The scarce research that has been conducted has 

primarily been with adults. Eysenck, Payne, and Derakshan (2005) found no relationship 

between high, low, or no trait anxiety and performance on visuospatial tasks in adults. 

Literature in the adult population is suggestive of visual-perceptual deficits in adults with 

Posttraumatic Stress Disorder (Gurvits et al., 2002). However, these deficits were not 

found in children with Posttraumatic Stress Disorder (Beers & De Bellis, 2002). More 

research in this area clearly needs to be conducted to better understand the relationsip, if 

any, of anxiety and visual-spatial functioning. 

Depression 

A lthrnJP·h m11nv rf P.scrintions of rlP-nrP..ssion f':xists most m11kf~ rf':fe:n~ncP. to II moocl ------- --o -- -------.; ---- ---r--- - -- -- ---i------ - -- - -- - ---, ------ --- ----- - ----- --- - -- -- - -- - - --

of sadness or melancholia, social withdrawal, and self-reproach (Reynolds & Kamphaus, 

2004; Sherman, Strauss, Slick, & Spellacy, 2000). Depression is a common internalizing 
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disorder with lifetime prevalence rates in adults varying from 10-15% for women and 5-

12% for men (American Psychiatric Association, 2000). The majority of research of 

neuropsychological sequelea of depression has been conducted with adult patients in 

hospital settings and it is currently unknown how the adult experience translates to 

adolescents or children (Kyte, Goodyer, & Sahakian, 2005). An additional noted concern 

is the effect of anti-depressant medication on neuropsychological functioning as some 

studies include participants on psychotropic medication whereas other studies exclude 

participants who are taking medications (Mahurin et al., 2006). It has only been since the 

early l 990's that researchers have gained momentum in studying cognitive processes of 

depression in chi ldrcn and adolescents (Hughes et al., 1990). 

Hemrnn and Ostrander (2007) note that a better understanding of depression and 

adolescents is imperative due to the significant adverse implications depression can have 

on academic achievement and later life outcomes. They hypothesize that the formation of 

depression can be identified retroactively, with the typical progression in children 

beginning with attentional problems which lead to peer rejection and social problems 

with peers and teachers which in turn lead to feelings of sadness and depression. Their 

hypothesis is similar for older children with social and school problems contributing to 

low self-worth which directly leads to depression. 

McDermott and Ebmeier (2009) reported inconsistent results of cognitive deficits 

that these differences likely arise from a variety of sources including the severity of the 

depression. Their results indicated correlations between severity of the depression and 
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cognitive performance scores on tests of episodic memory, executive functions, and 

processing speed. No deficits were noted for semantic memory or visual-spatial memory. 

However, they urge caution in interpreting these results since their findings suggest 

random variation and poorly designed studies may have artificially created these 

differences. 

Attention/Executive Functions. Deficits in attention and executive functions are 

widely reported in adult studies (Kyte et al., 2005: Gohier et al., 2009: Mahurin et al. , 

2006: Paelecke-Habem1ann, Pohl , & Leplow, 2005 ; Uekermann, 2008). Specifically, 

research by Gohier et al. supports deficits in inhibition and working memory in 

hospitalized adults diagnosed with Major Depression Disorder. Hill. Smitherman, Pella, 

0 ·Ji le, and Gouvier (2008) found a small correlation between sci f-rcported depression 

with young adults on measures of continuous performance, working memory, and 

processing speed. 

In recent years there has been an increase in the interest in the cognitive 

challenges of depression in children and adolescents. Emphasis in the research has been 

on whether adults who are depressed have more difficulty switching from sad stimuli and 

this phenomenon has continued into child research (Dalgleish et al., 2003 ). Kyte et al. 

(2005) found that attentional flexibility, behavioral inhibition, and decision making were 

deficient in adolescents with a first episode of major depression within the prior 12 

Neuropsychological Testing Automated Battery (CANT AB) indicated that participants 

had greater attention to sad stimuli than the control group as well as being more 
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impulsive in making decisions. The authors conclude that the participants with depression 

had more difficulty changing their focus away from sad stimuli. Wilkinson and Goodyer 

(2006) further explored this phenomenon and similarly found adolescents with depression 

were significantly slower at switching attention but did not appear to be affected by 

ruminative thinking; that is, focusing attention on their symptoms. This presents an 

interesting question of whether the depressed individual's ruminative thinking impedes 

their executive functions, or perhaps, their ruminative thinking is indicative of an 

underlying attention shifting deficit (Wilkinson & Goodyer). 

A recent study by Favre et al. (2009) reported primarily average executive 

function skills with no statistical difference from the control group on several traditional 

ncuropsychological tests including the Wisconsin Card Sorting Task, Trail Making Test, 

Controlled Oral Word Association Test, and the Stroop Color Word Test for a sample of 

39 children and adolescents recently diagnosed with Major Depression Disorder. Mild 

weaknesses were noted for the children and adolescents diagnosed with Major 

Depression Disorder on the speed component on the Trail Making Test. 

An interesting new question arising in the literature is whether deficits in attention 

and executive functioning, which are apparent in the acute phase, will also be 

demonstrated during remission of the depression (Biringer ct al., 2005; Paelecke

Habermann et al., 2005). Behnken et al. (in press) suggest that the attentional deficits are 

adults, this research demonstrates deficits in areas of executive functions and attention; 

however, the exact nature of attention and executive functions remains unclear. 
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Memory and Learning. Memory deficits have been well established in adults 

diagnosed with Major Depressive Disorder with the two most salient areas being an 

overall memory deficit and bias to firstly recall negative stimuli, information, or events 

(Pine et al., 2004; Reid et al., 2006). In a meta-analysis of the literature, Burt, Zembar, 

and Niederehe (1995) evaluated 99 studies of memory and depression in adults and found 

a significant relationship between depression and the ability to recall and recognize 

previous stimuli. 

Research is also investigating whether emotional factors alter the ability of a 

depressed individual to recall information. For example, Ladouceur et al. (2006) found 

that children with anxiety exhibited longer reaction times if the task had a negative 

emotional aspect than neutral information. Pinc et al., (2004) examined this possible bias 

by analyzing participant's memory of facial expressions and found weakness in recalling 

previously seen fearful faces in children and adolescents with Major Depressive Disorder. 

They suggest this bias may be a reflection of the depressed individual's over-familiarity 

with negative words and concepts. 

Scnsorimotor, Language, Visual-Spatial. A review of the literature indicates 

that no studies have examined the neuropsychological aspects of sensorimotor skills, 

language, and visual-spatial processing in children and adolescents with depression. 

Somatization 

to emotional triggers ( e.g. stomach aches in response to test anxiety; migraines in 

response to dissertation deadlines). There is limited research in the area of somatization 
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in children or adults. According to Garrelda (1996), somatic behaviors can be categorized 

in three groups: ( 1) primarily affected by emotions or mental factors, (2) development of 

physical ailments as a result of mental factors, (3) and physical behaviors as an overt 

feature of a mental health disorder. She suggests that children are more likely to exhibit 

features of the latter. Somatization is often comorbid with other disorders such as anxiety 

and depression (Garrelda). Recently, it has been suggested by Miers, Rieffe, Mcerum 

Terwogt, Cowan, and Linden (2007) that somatization may be a maladaptive strategy to 

control anger. 

Children with significant somatic complaints are at-risk for loss of instructional 

time at school as they incur more school absences and spend more time in the nurse's 

office than children who do not have somatic concerns (Bernstein ct al., 1997; Hughes, 

Lourea-Waddell, & Kendall, 2008). A recent study by Hughes et al. suggests that 

children with anxiety disorders complain more often of physical issues and that a greater 

frequency of complaints is predictive of poorer academic performance. Better 

identification and understanding of somatic behavior is important for school 

psychologists and other school personnel because somatic complaints are often easily 

treatable with cognitive-behavior individual and family therapy (Garralda, 1996). 

Neuropsychological skills and deficits associated with somatization have not been studied 

leaving this an area that would benefit from additional research. 

The BASC-2 is a multimethod, multidimensional system used to screen for the 

presence and significance of problematic behaviors in children and adolescents. The 

30 



BASC-2 system includes a parent, teacher, and self report as well as a structured 

observation system, and developmental history inventory. The authors note that the 

individual components are reliable and valid as psychometric tools and that when all 

components are used it yields information that aids the clinician in evaluation, diagnosis, 

and intervention (Reynolds & Kamphaus, 2004 ). 

The BASC-2 manual describes the value of the system as it pertains to children 

and adolescents is that it is multimethod and multidimensional meaning that it includes 

various methods of obtaining information about the child or adolescent such as rating 

scales completed by parent, teacher, and self. Children and adolescents can exhibit 

different behaviors on different days and in different environments. Having multiple 

raters increases the likelihood of identifying generalized behavior. Additionally, the 

structured observation system allows for the direct observation of behavior and aids the 

clinician in making decisions (Reynolds & Kamphaus, 2004). 

The BASC-2 measures two areas of behavior: externalizing problems and 

internalizing problems. The Externalizing Problems Composite scale includes the areas 

of Hyperactivity, Aggression, and Conduct Problems if age appropriate. The Internalizing 

Problems Composite scale includes the areas of Anxiety, Depression, and Somatization 

(Reynolds & Kamphaus, 2004 ). This categorization of behavior is usefol as raters, 

especially teachers, are often more concerned with overt behavior problems and can 

overlook or misidentify the more subtle yet important internalizing behaviors (Kusche et 

al. , 1993). The BASC-2 methodology highlights the importance of both types of behavior 

making the BASC-2 a helpful tool for identifying behavior and emotional problems. 
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NEPSY: A Developmental Neuropsychological Assessment (NEPSY) 

The NEPSY is designed to evaluate neuropsychological functioning in children 

and adolescents. The obtained scores result in a performance profile that indicates 

neurocognitive strengths and weaknesses that can be utilized in the development of 

appropriate interventions. The author notes that these profiles can be compared to the 

general population and to children with diagnosed developmental learning disorders to 

help better understand the needs of the child or adolescent. The manual notes that the 

NEPSY was developed with four purposes in mind: I) to create a test that accurately 

identifies children and adolescents with neuropsychological deficits across five domains, 

2) create a test that helps to identify brain damage, 3) create an instrument that allows for 

longitudinal study, 4) create a tool that can be used to study neuropsychological 

development in children (Korkman, Kirk, & Kemp, 1998). 

Per the manual, the NEPSY is founded on the principles of developmental theory 

and neuropsychological functioning. Tests were designed to be developmentally 

appropriate and child friendly. It was designed to elicit different performances based on 

developmental level and age. The test is grounded in an expanded Lurian model of 

neuropsychological assessment meaning that neuropsychological functioning is 

understood to be composed of complex skills in attention, executive functioning, 

movement, visuospatial abilities, memory, and language. Diagnostic interpretations rely 

on the 11nnerstRnn1nP- thrlt ciefic1ts Rre the resnlt of R funn::iment::11 hre::iknown of R comnlex --- ---- -------------------0 ------ -- -------- •·- - ---- - -- - -- - ·- ·- -------------------- -- -------- -- -- -- - - - -r 

system which then affects multiple cognitive processes (Korkman et al., 1998). 
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The five domains of the NEPSY are Attention/Executive Functions, Language, 

Sensorimotor Functions, Visuospatial Processing, and Memory and Leaming. The 

authors of the NEPSY note that attention is a fundamental building block of complex 

higher order cognitive functioning and is central to a neuropsychological evaluation. 

They suggest that Executive Functions aid and moderate attention in children and 

adolescents and are integral to appropriate attention. The NEPSY Attention/Executive 

Function domain is designed to identify patterns of impulsivity indicative of inattention. 

The subtests evaluate vigilance, self-monitoring~ selective attention, sustained attention, 

and attentional capacity (Korkman et al., 1998). 

Language is also considered foundational to neuropsychological functioning. Oral 

expression~ the ability to express one's thoughts via spoken word, and listening 

comprehension, the ability to understand the language of spoken word, are two primary 

subcomponents of language. The NEPSY was designed to assess the child or adolescent's 

ability to express complex thoughts and to react to oral instructions. Phonological 

awareness of language, that is, an understanding that language is composed of sounds 

that fonn identifiable words, is integral for appropriate language and reading skills. The 

NEPSY uses phonetic blending and segmenting to elicit an understanding of the 

individual's phonological awareness (Korkman et al., 1998). 

Korkman et al. (1998) developed the movement portion of the Lurian model into 

on the smooth, coordinated, effortless movement of multiple systems including gross 

motor skills, fine motor skills, and oral speech mechanisms. Sensorimotor assessment is 
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relatively new and the NEPSY was designed to specifically identify deficits in tactile 

discrimination, imitation of hand positions, reproduction of complex hand movements, 

and demonstration of hand dexterity on pen and paper tasks. 

Visuospatial Processing requires a coordination of visual and motor coordination 

to process complex visual stimuli. It requires the ability to distinguish location, 

directionality, and the ability to visualize previously seen stimuli. Little research has been 

conducted on the assessment of visuospatial processing and the NEPS Y was designed to 

further the knowledge base. Subtests of the NEPSY measure the ability to judge line 

orientation, copy geometric designs, and to identify one stimulus amongst many 

(Korkman ct al., 1998). 

The Memory and Learning domain of the NEPSY requires the child or adolescent 

to encode information and retrieve it later. The subtests of the NEPSY use names and 

faces as the stimuli because, as the authors suggest, this skill is used in the daily life of 

children and adolescents. These are complex tasks that can reveal key memory and 

learning deficits in children and adolescents. Immediate, delayed, and Narrative Memory 

(i.e. memory of text) are evaluated on the NEPSY (Korkman et al., 1998). 

Statement of the Problem 

Although there is abundant research in externalizing problems, primarily in 

attention and hyperactive problems and some areas of internalizing problems, including 

current literature. However, much of the research has been conducted with adult 

participants many of whom have formal diagnoses. The absence of significant research 
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with children and adolescents is problematic due to the incidence and severity of 

untreated externalizing and internalizing problems. A better understanding of the 

neuropsychological domains that affect children and adolescents with behavior problems 

can help identify cognitive strengths and weaknesses to aid in the development of 

appropriate interventions. This study was designed to study the relationship of 

neuropsychological skills as predictors of behavior problems. The current body of 

research identifies a number of neuropsychological deficits that are associated with 

behavior problems and which may ultimately contribute to further neurocognitive 

dysfunction. 

Of the studies reviewed for this paper. very few utilized the BASC-2 or NEPSY~ 

which is interesting as they were developed and are appropriate for screening problematic 

behavior and evaluating neuropsychological domains in children and adolescents. No 

studies with direct comparison of the BASC-2 and NEPS Y were found. The use of these 

assessment measures will provide much needed input into a field that is lacking evidence 

regarding children and adolescents. The purpose of this study was to conduct a 

preliminary analysis of the validation of neuropsychological predictors of externalizing 

and internalizing problems. Few studies examined multiple neuropsychological domains. 

For this study, multiple neuropsychological domains, including the areas of executive 

functions, attention, language, visual-spatial processing, memory, and sensorimotor 
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Hypotheses 

I) Do NEPSY: A Developmental Neuropsychological Assessment (NEPSY) scores 

predict The Behavior Assessment System for Children: Second Edition (BASC-2) 

Externalizing Composite and Internalizing Composite ratings? 

a. It is hypothesized that NEPSY scores will predict BASC-2 ratings. 

2) What are the neuropsychological predictors of parent rated externalizing 

behaviors? 

a. It is hypothesized that children who exhibit higher levels of externalizing 

behaviors will also exhibit weaknesses in the neuropsychological areas of 

executive functions, attention, and memory. 

3) What are the neuropsychological predictors of parent rated internalizing 

behaviors? 

a. It is hypothesized that children who exhibit higher levels of internalizing 

behaviors will also exhibit weaknesses in the neuropsychological areas of 

memory, attention, language, and sensorimotor functioning. 

4) Do the neuropsychological predictors of parent rated behavior differ by gender? 

a. It is hypothesized that neuropsychological predictors will differ by gender. 

It is hypothesized that the best predictors for males will be tests of 

attention, memory, and visual spatial skills. It is hypothesized that the best 

memory, and language. 
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5) Do neuropsychological predictors for externalizing and internalizing behaviors 

differ based on the rater (parent or teacher)? 

a. It is hypothesized that the neuropsychological predictors of behavior will 

differ depending on whether a parent or teacher completed the behavior 

rating form. 
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CHAPTERIII 

METHODOLOGY 

The purpose of this study was to conduct a preliminary analysis of the validation 

of neuropsychological predictors of externalizing and internalizing problems. The 

variables of interest included gender, NEPSY: A Developmental Neuropsychological 

Assessment (NEPSY) core subtest scores, Behavior Assessment System for Children, 

Second Edition (BASC-2): Parent Rating Scale, Externalizing Composite and subscales, 

Internalizing Composite and subscales, and Behavior Assessment System for Children, 

Second Edition (BASC-2): Teacher Rating Scale, Externalizing Composite and 

Internalizing Composite. 

Participants 

Description of the Sample 

This study used a subset of archival data gathered in an ongoing research project 

investigating neuropsychological functioning of children. Data consisted of 

neuropsychological evaluation reports of school-aged children from age 5.0 to 12.9 years. 

Approximately 450 neuropsychological evaluation reports were reviewed for inclusion 

critera resulting in 100 reports included in this study. There were 72 male participants 

(72.0%) and 28 female participants (28.0%). It is important to note that ethnicity was 

reported for only 41 of the participants: Caucasian (n = 22, 53.7%), African-American (n 

= 3, 7.3%), Hispanic (n = 14, 34. 1%), Asian-American (n = 1, 2.4%), Biracial (n = 1, 
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2.4%). English was reported as the dominant language for 75 (86.2%) participants, two 

(2.3%) participants reported Spanish as the dominant language, and 10 (11.5%) 

participants reported mixed dominance. The participants' significant medical, 

psychological, and neuropsychological histories resulted in a mixed clinical sample. 

Procedures 

Data were collected from school neuropsychological evaluation reports written by 

students enrolled in the School Neuropsychology Post-Graduate Certification Program. 

Approval for the current research study was obtained from the Texas Woman~s 

University Institutional Review Board (IRB) and parental consent for testing and child 

assent was obtained at the time of evaluation. Evaluation reports consisted of individually 

administered comprehensive neuropsychological assessments including measures of 

cognitive functioning, academic achievement, and the neuropsychological areas of 

sensorimotor skills, visual-spatial skills, attention, language, memory, and executive 

functioning. Demographic information, including age and gender, was also gathered. 

Data from the individual evaluation reports were entered into a computer database 

and coded by graduate students formally trained in data collection and 

neuropsychological assessment. For the purposes of this study, a review was conducted to 

identify participants who had been administered the BASC-2: Teacher Report, BASC-2: 

Parent Report, and the NEPSY core battery. Further, only participants with BASC-2 

scores usirn! general senarate-sex norms were used . General senarate-sex norms are 
u '-' .J. J 

recommended for use in the manual (Reynolds & Kamphaus, 2004). The following 

exclusionary criteria were used: (a) insufficient NEPSY core subtests, (b) BASC-2 
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comparison norm group other than general separate-sex, ( c) omission of BASC-2: 

Externalizing and/or Internalizing Composite scores, or (d) omission of either BASC-2: 

Teacher Report or Parent Report. 

Measures 

The following assessment tools were included in this study: BASC-2: Teacher 

Report Scale, BASC-2: Parent Report Scale, and the NEPSY. These measures were used 

to examine the variables of interest for the study. 

Behavior Assessment System for Children, Second Edition (BASC-2) 

The BASC-2 is described in the manual as a "multimethod, multidimensional 

system used to evaluate the behavior and self-perceptions of children and young adults 

aged 2 through 25 years of age'' (Reynolds & Kamphaus, 2004, p. 1 ). The manual further 

suggests that it can be used to measure a variety of behaviors, both positive and negative. 

The BASC-2 and its predecessor, the BASC, have been well established as an appropriate 

tool useful for the evaluation of behavior in children (Merydith, 2001; Stein, 2007). 

Administration is based on the age of child with separate forms for preschoolers 

age 2-5, children age 6-11, and adolescents age 12-21 years. For the purposes of this 

study, the variables of interest include the Parent Rating Scale: Externalizing Problems 

Composite and subscales, Internalizing Problems Composite and subscales and the 

Teacher Rating Scale: Externalizing Problems Composite and subscales and Internalizing 

Problems Composite and subscales. The Externalizing Problems Composite scale 

includes the areas of Hyperactivity, Aggression, and Conduct Problems if age 
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appropriate. The Internalizing Problems Composite scale includes the areas of Anxiety, 

Depression, and Somatization (Reynolds & Kamphaus, 2004). 

The BASC-2: Teacher Report Scale is a rating form designed to be completed by 

an adult familiar with the child or adolescent's behavior in a school or classroom setting. 

The teacher is asked to answer a variety of questions regarding the student ' s adaptive 

behavior and behaviors of concern. The BASC-2: Parent Report Scale is designed to be 

completed by the child or adolescent ' s parent. guardian, or caregiver. Questions are asked 

regarding the student ' s behavior and adaptive functioning in the home and community 

(Reynolds & Kamphaus, 2004). Higher scores indicate the presence of clinically 

significant behavior (T-score = 70 or higher) or the presence of a behavior that is at-risk 

Cf-score= 60 - 69) for the development of clinically significant behavior. 

In terms of reliability, the Teacher Rating Scale: Externalizing Composite, ages 4 

to 18, coefficient alpha scores are within satisfactory limits ranging from . 95 to . 97 for 

the general separate-sex norm sample. Reliability for the Hyperactivity Scale is 

appropriate and ranges from .88 to .95. Reliability for the Aggression Scale ranges from 

.88 to .93. Reliability for Conduct Problems ranges from .90 to .92. The Teacher Rating 

Scale: Internalizing Composite, ages 4 to 18, yields slightly less consistent yet still 

adequate coefficient alphas ranging from .87 to .92 for the general separate-sex norm 

sample. Coefficient alpha reliabilities for Anxiety range from .74 to .85. Depression 

coefficient alohas ram!e from .81 to .87. Coefficient aloha scores for Somatization are . ~ . 
similar and range from .77 to .85 (Reynolds & Kamphaus, 2004). 
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Coefficient alpha scores for the Parent Rating Scale are similar and within 

satisfactory limits. The Externalizing Problems Composite for ages 4 to 18 has 

coefficient alphas ranging from .88 to .95 for the general separate-sex norm sample. 

Coefficient alpha reliabilities for Hyperactivity range from . 76 to .87. Reliability for the 

Aggression Scale ranges from .81 to .89. Reliability for Conduct Problems ranges from 

.82 to .89. The Internalizing Composite yields acceptable coefficient alphas ranging from 

.86 to .91 for the ages 4-12 general separate-sex norm sample. Coefficient alpha 

reliabilities for Anxiety range from .80 to .86. Depression coefficient alphas range from 

.80 to .88. Coefficient alpha scores for Somatization are similar and range from . 77 to .83 

(Reynolds & Kamphaus, 2004). 

In terms of validity, the authors of the BASC-2 provide evidence of validity 

through scale intercorrelations, factor analysis, and concurrent validity. Correlations 

within scales are strong and positive indicating that as scores on one subscale increase 

scores on the other subscales within the scale increase. However, two subscales, 

Somatization on the Teacher Report and Parent Report scales and Anxiety on the Parent 

Report scale are less related to the other subscales. The highest intercorrelations are 

found within the externalizing scales. Covariance structure analysis and principle-axis 

analysis were used in a factor analysis by the test authors to evaluate the BASC-2 test 

structure (Reynolds & Kamphaus, 2004 ). 

Concurrent validity was assessed by comparing the BASC-2 to a variety of 

behavior assessment tests. The Teacher Report was compared to the Achenbach System 

of Empirically Based Assessment (AS EBA) and high correlations were demonstrated. 
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The externalizing problems subscales demonstrated higher correlations ranging from .75 

to .85. Correlations for internalizing problems were lower but still within acceptable 

limits ranging from .64 to .80. Appropriate correlations were also demonstrated with the 

Conner's Teacher Rating Scale-Revised although correlations were higher within child 

ages than with adolescents. Anxiety had the lowest correlations (.26 to .35) which the test 

authors attributed to differing item content. The BASC-2 was also compared to the BASC 

resulting in high correlations (Reynolds & Kamphaus, 2004 ). 

Similarly to the Teacher Report, the BASC-2 Parent Report scale was compared 

to the ASEBA. As with the Teacher Report higher correlations were demonstrated for 

Parent Report externalizing behaviors (ranging from .65 to .82) than internalizing 

behaviors (ranging from .53 to .69). On the Conners' Parent Rating Scale-Revised, 

correlations were higher in the child sample and lower with adolescents just as they were 

on the Teacher Report. Anxiety was again the subscalc with the lowest correlations (.35 

to .41 ). The Parent Report was also compared to the Behavior Rating Inventory of 

Executive Functioning (BRlEF) and correlations are moderate to high. Correlations are 

high for BASC-2 and BASC Parent Report forms (Reynolds & Kamphaus, 2004). In a 

test review of the BASC-2, Stein (2007) reports that the thoroughness of the tests authors 

has resulted in an impressive test with strong reliability and validity. 

NEPSY: A Developmental Neuropsychological Assessment (NEPSY) 

The NEPSY is described in the manual as a "comprehensive instrument that was 

designed to assess neuropsychological development in pre-school and school-age 

children" (Korkman et al., 1998, p. 1 ). Administration of the NEPS Y subtests is 

43 



determined by the child's age with age ranges of 3-4 or 5-12 years. The NEPSY is 

divided into five functional domains: Attention/Executive Functions, Language, 

Sensorimotor Functions, Visuospatial Processing, Memory and Learning. There are 15 

core subtests for ages 5-12 and 11 core subtests for ages 3-4. The expanded battery 

consists of an additional three subtests for ages 3-4 and 12 additional subtests for ages 5-

12. The core battery of 15 subtests was examined for the purpose of this study. The 

NEPSY is comprised of five domains made up of the 15 core subtests and is described in 

the manual with the following descriptions (Korkrnan et al., 1998). 

The Attention/Executive Functions domain was developed to aid in the 

identification of inattentive behaviors including errors of sustained attention and selective 

attention as well as errors in self-regulation, vigilance, and ability to maintain and change 

cognitive set. Subtests within this domain include Tower, Auditory Attention and 

Response Set, and Visual Attention. The Tower subtest is described as a test of executive 

function including the areas of planning and inhibition. It requires the child to move a set 

of balls to target positions using a given number of moves. The Auditory Attention and 

Response Set task requires the child to maintain auditory attention to a recording and 

place colored squares into a lid as directed. The task measures inhibition and the ability to 

change cognitive set as the task becomes more complex. The Visual Attention subtest 

assesses the speed and accuracy of the child's ability to scan and select target pictures 

The Language domain is comprised of three core subtests. The Phonological 

Processing subtest requires the child to identify spoken words given partial segments. 
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Speeded Naming is designed to assess the child's ability to quickly and accurately 

produce common words and requires the child to identify the size, color, and shape of 

geometric designs. The Comprehension of Instructions subtest is designed to assess the 

child's listening comprehension skills and ability to follow oral directions. 

The Sensorimotor Functions domain is designed to aid in the assessment of the 

child's smooth and coordinated motor movement. On Fingertip Tapping, a test of 

fingertip dexterity, the child is asked to tap the index finger against the thumb as quickly 

as possible. Imitating Hand Positions measures the child~s ability to copy simple to 

complex hand formations. On Visuomotor Precision, the child is asked to draw a line 

inside a path as quickly as possible in order to assess their fine motor and hand-eye 

coordination skills. 

The Visuospatial Processing domain is comprised of two subtests that assess the 

child's ability to visualize and accurately judge spatial orientation. On Design Copying 

the child is asked to reproduce simple to complex geometric drawings. The Arrows 

subtest requires the child to accurately judge line and spatial orientation. 

The final domain of Memory and Learning is composed of three cores subtests. 

Memory for Faces requires the child to looks at pictures of faces and later to select faces 

previously seen. Memory for Names assesses the child's skills in remembering names of 

children pictured on cards. On Narrative Memory, the child listens to a long story and 

then repeats the story with as much detail as remembered. 

The normative data supplied by Korkman et al. (1998) states that the NEPSY was 

normed on 1,000 children aged three through 12 years chosen to be representative of the 
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U.S. population of children. In terms ofreliability of the NEPSY for ages 5-12, the 

average domain reliability for the standardization sample was calculated using Fisher's z 

transformation and is within acceptable limits. The Attention/Executive Functions 

domain averages .82 for reliability with core subtests ranging from .81 to .82. The 

Language domain has a slightly higher reliability of .87 with core subtests ranging from 

.73 to .91. The Sensorimotor domain represents the lowest reliability of the domains with 

a .79 and core subtests ranging from .68 for Visuomotor Precision to .82 for Imitating 

Hand Positions. The Visual-Spatial Domain's reliability of .83 is within adequate limits 

with core subtests ranging from .78 to .79. The Memory and Learning domain reliability 

of .87 is acceptable with core subtests ranging from .76 to .89. The validity of the NEPSY 

for use with school-aged children and adolescents has been well demonstrated (Haynes, 

2001: Miller, 2001; Schmitt & Wodrich~ 2004). 

The validity of the NEPSY for use with school-aged children and adolescents has 

been well demonstrated (Haynes, 2001; Miller, 2001; Schmitt & Wodrich, 2004). The 

authors of the NEPSY conducted a series of studies examining the validity of the original 

Finnish version of the NEPSY. Those studies demonstrated that children who had 

difficulty on tests of Attention and Language had poorer performances on the NEPSY 

subtests of Attention and Language. In these studies the NEPSY was sensitive to brain 

impairment caused by lesions, hypoxia, and fetal alcohol exposure. The NEPSY was 
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Modifications to structure and content were made based on the advice of these experts. 

Intercorrelations between subtests and domains indicate a low to moderate positive 
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relationship for children age 5-12. Scores of children with clinical diagnoses 

demonstrated the lowest correlations as expected due to the neuropsychological 

impairment associated with the diagnosis. Convergent validity was evaluated by 

comparing the NEPSY to other cognitive tests. Correlations with the NEPSY and a 

measure of general cognitive ability, the Wechsler Intelligence Scale for Children - Third 

Edition, were positive and in the moderate range. Tests of language and memory had the 

highest correlations. Correlations between the NEPY and a test of neuropsychological 

functioning , the Benton Neuropsychological Tests, indicated moderate to high 

correlations which the NEPSY authors suggest provides evidence of convergent validity 

for the N EPS Y (Korkman et aL 1998). More recent test reviews of the NEPS Y suggest 

that although much research has not been conducted with the NEPS Y, the available 

literature indicates that the NEPSY is developmentally appropriate frH children and 

adolescents and is a valid and reliable measure of neurocognitive functioning (Haynes: 

Miller; Schmitt & Wodrich). 

Data Analysis 

Missing data in the present sample were not missing at random (MNAR). Missing 

data may cause two problems. First, statistical power is reduced due to the loss of data. 

Second, missing data may produce biased parameter estimates (Allison 2001 ). While 

using only the complete cases has its simplicity, information is lost by not using the 

the complete cases and the incomplete cases, and accordingly, the resulting inference 

may not be applicable to the population of all cases, especially with a smaller number of 
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complete cases (Allison, 2001; Schafer & Olsen, 1998). In multiple imputation (MI), 

each missing datum is replaced by m> 1 plausible values drawn from the predictive 

distribution of missing data under the appropriate data model and the missing data 

mechanism. The result is m completed data sets, which are analyzed separately by any 

standard statistical methods and the results are combined using Rubin's (1987) rule to 

produce one overall inference that accounts for the missing data uncertainty. The primary 

advantage of the MI method is that it leads to valid statistical inference in the presence of 

non-response. In addition, MI produces approximately unbiased parameter estimates 

under reasonable assumptions. To implement multiple imputation for the present data set, 

each missing value was imputed five times using Lisrcl 8.80. 

Data from the variables of interest were examined using the Statistical Package for 

the Social Sciences version 15.0 (SPSS) . Analyses for each research question are listed 

below: 

1) Do NEPSY: A Developmental Neuropsychological Assessment (NEPSY) scores 

predict The Behavior Assessment System for Children: Second Edition (BASC-

2) Externalizing Composite and Internalizing Composite ratings? 

a. Multiple linear regression-stepwise predicting BASC-2 Internalizing 

components from 15 NEPSY Scores 

b. Multiple linear regression-stepwise predicting BASC-2 Externalizing 

,...,,,.~ .... ,..,....,." ...... " + .. ---~ 1,:;: l\TCDC'V C',....-,. .. Ar, 
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2) What are the neuropsychological predictors of parent rated externalizing 

behaviors? 
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a. Multiple linear regression-stepwise predicting BASC-2 Hyperactivity 

from 15 NEPSY scores 

b. Multiple linear regression-stepwise predicting BASC-2 Aggression from 

15 NEPS Y scores 

c. Multiple linear regression predicting BASC-2 Conduct Problems from 15 

NEPS Y scores 

3) What are the neuropsychological predictors of parent rated internalizing 

behaviors? 

a. Multiple linear regression-stepwise predicting BASC-2 Anxiety from 15 

NEPS Y scores 

b. Multiple linear regression-stepwise predicting BASC-2 Depression from 

15 NEPSY scores 

c. Multiple linear regression-stepwise predicting BASC-2 Somatization from 

15 NEPSY scores 

4) Do the neuropsychological predictors of parent rated behavior di ffcr by gender? 

a. Multiple linear regression-stepwise predicting BASC-2 Internalizing 

components from 15 NEPS Y Scores 

b. Multiple linear regression-stepwise predicting BASC-2 Externalizing 

components from 15 NEPS Y Scores 

from 15 NEPS Y scores 
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d. Multiple linear regression-stepwise predicting BASC-2 Aggression from 

15 NEP SY scores 

e. Multiple linear regression predicting BASC-2 Conduct Problems from 15 

NEPS Y scores 

f. Multiple linear regression-stepwise predicting BASC-2 Anxiety from 15 

NEPSY scores 

g. Multiple linear regression-stepwise predicting BASC-2 Depression from 

15 NEPS Y scores 

h. Multiple linear regression-stepwise predicting BASC-2 Somatization from 

15 NEPSY scores 

5) Do neuropsychological predictors for externalizing and internalizing behaviors 

differ based on the rater (parent or teacher)? 

a. Multiple linear regression-stepwise predicting BASC-2 Internalizing 

components from 15 NEPSY scores based on teacher report and parent 

report 

b. Multiple linear regression-stepwise predicting BASC-2 Externalizing 

components from 15 NEPSY scores based on teacher report and parent 

report 

c. Multiple linear regression-stepwise predicting BASC-2 Hyperactivity 

d. Multiple linear regression-stepwise predicting BASC-2 Aggression from 

15 NEPS Y scores based on teacher report and parent report 
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e. Multiple linear regression predicting BASC-2 Conduct Problems from 15 

NEPSY scores based on teacher report and parent report 

f. Multiple linear regression-stepwise predicting BASC-2 Anxiety from 15 

NEPS Y scores based on teacher report and parent report 

g. Multiple linear regression-stepwise predicting BASC-2 Depression from 

15 NEPSY scores based on teacher report and parent report 

h. Multiple linear regression-stepwise predicting BASC-2 Somatization from 

15 NEPSY scores 
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CHAPTER IV 

RESULTS 

The sample for the current study included 100 participants. As shown in Table 1, 

a greater proportion of participants were male (72.0%) as opposed to female (28.0%). 

The majority of participants were Caucasian (53.7%), compared to Hispanic/Latino 

American (34.1 %) and African-American (7.3%). The majority or the participants 

reported a primary language of English (86.2%), compared to Mixed ( l l .5<¾)) and 

S , . ·I (' ..., o1 ) parns 1 ...... _, 1 0 . 

----- - - ---- - ----------- --- -- ·- --·· - -- --····· 

Table 1 

Frequencies and Percentages qf Categorical Variables 

n % 

Gender 
Female 28 28.0 
Male 72 72.0 

Ethnicity 
Caucasian 22 53.7 
African-American 3 7.3 
Hispanic/ Latino American 14 34.1 
Asian-American 1 2.4 
Bi-Racial 1 2.4 

Primary Language 
English 75 86.2 
Spanish 2 2.3 
Mixed 10 11.5 
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In terms of broad diagnosis, Table 2 shows that a greater proportion of 

participants had a learning disability (23.5%) compared to those with ADD/ADHD 

(16.0%), a neurological impairment (13.6%), other disabilities (7.4%), LD and ADHD 

(2.5%), those who were on the autism spectrum (9.9%), those with a general medical 

diagnosis (6.2%), an emotional disability (3.7%), or a language disability (3.7%). Small 

proportions of participants reported having mental retardation ( 1.2% ), emotional 

disturbance and ADI-ID (6.2%), deaf (7.4%) and general medical conditions and ADHD 

(3 .7%). 

Table 2 

Frequencies ancl Percentages (?{Diagnostic Coe/es 

n % 

Broad Diagnosis 
Learning Disability 19 23.5 
Language Disability 3 3.7 
Mental Retardation 1.2 
Neurological Impairment 11 13.6 
ADD/ADHD 13 16.0 
Autism Spectrum 8 9.9 
Emotional Disability 3 3.7 
General Medical 5 6.2 
Other - Multiple Disabilities 4 4.9 
LO and ADHD 2 2.5 
Autism and ADHD l 1.2 
Deaf 6 7.4 
Emotional Disturbance and ADHD 5 6.5 
General Medical and ADHD 3 3.7 
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The descriptive statistics for participant age are displayed in Table 3. Participants 

were, on average, 10 years old (M = 9.90, SD= 1. 77). The minimum age was 6.0 and the 

maximum age was 12.9 years. There were no children 13 years or older in this study. 

Table 3 

1vleans and Standard Deviations of Continuous Variables 

N Mean SD Min Max 

Age 100 9.90 1.77 6 12.9 

NEPSY scores. on 15 different suhtests, for the 100 participants arc shown in 

Table 4. NEPSY subtest scores are scaled scores (M = 10, SD= 3). The majority of the 

subtests are in the average range compared to the normative sample (M = 7-13 ). Only 

Visual Motor Precision is within the below average range. However, it is important to 

note that many of the subtests, although within the average range, are on the low end of 

average. 

Table 5 shows the descriptive statistics for the BASC-2 scores as observed by 

parents. BASC-2 scores arc reported as T-scorcs (lvf = 50, SD= 10). All of the parent 

rated BASC-2 Mean scores fell within the average range for this mixed clinical sample. 
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Table 4 

Means and Standard Deviations of NEPSY Scores 

N Mean SD Min Max 

Design Copy 100 10.09 3.58 
,, 

17 _) 

finger Tapping 100 7.96 2.92 14 

Imitating Hand Positions 100 7.35 3. 16 14 

Visual Motor Precision 100 6.42 2.72 2 15 

J\uditory Attention 100 9.06 2 .55 2 14 

Response Set 100 8.96 2.58 I" _) 

Visual Attention 100 9.57 3.25 18 

Arrows 100 8.45 3 .41 17 

Phonological Processing 100 8.03 2.90 13 

Speeded Naming 100 6.48 3.06 14 

Comprehension of 100 8.90 3.61 14 
Instructions 

Memory for Faces 100 10.48 3.20 5 16 

Memory for Names 100 7.74 2.72 2 13 

Narrative Memory 100 8.16 2.97 17 

Tower 100 9.23 3.11 .1 19 
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Table 5 

Means and Standard Deviations of BASC-2 Parent Externalizing Composite, 

Internalizing Composite, Hyperactivity, Aggression, Conduct Problems, Anxiety, 

Depression and Somatization 

N Mean SD Min Max 

Hyperactivity Parent 100 58.56 13.21 34 98 

Aggression Parent 100 53.71 11.23 33 82 

Conduct Problems Parent 100 54.80 12.70 35 92 

Externalizing Parent 100 55.43 11.72 31 86 

Anxiety Parent 100 54.43 13.60 28 93 

Depression Parent 100 56.99 11.53 35 87 

Somatization Parent 100 53.75 13.83 35 89 

Internalizing Parent 100 56.17 11.65 35 82 

Table 6 shows the descriptive statistics for the BASC-2 scores as observed by 

teachers. All of the teacher rated BASC-2 mean scores fell within the average range for 

this mixed clinical sample. 
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Table 6 

Means and Standard Deviations of BASC-2 Teacher Externalizing Composite, 

Internalizing Composite, Hyperactivity, Aggression, Conduct Problems, Anxiety, 

Depression and Somatization 

N Mean SD Min Max 

Hyperactivity Teacher 100 56.92 11.83 36 97 

Aggression Teacher 100 51.81 10.69 38 87 

Conduct Problems Teacher 100 51.10 11.04 38 91 _) 

Externalizing Teacher 100 53.43 11.27 35 85 

Anxiety Teacher 100 55.49 12.02 
, ..., 

96 _).) 

Depression Teacher 100 57.28 12.05 40 93 

Sornatization Teacher 100 55.04 14.93 37 98 

Internalizing Teacher 100 57.65 13.15 39 98 

Crosstabulations with chi square analyses were conducted to examine the 

relationship between gender, ethnicity and age of participant. The results indicated that 

there was no significant relationship between gender and ethnicity, all ns (non-

(1) = 5.47,p = .019, Cramer's V= .365. As shown in Table 7, a greater percentage of 
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children who were younger than 10 years were Caucasian than those who were over the 

age of 10 years. 

Table 7 

Frequencies and Percentages o.lGender, Ethnicity, and by Age 

Gender 
Male 
Female 

Ethnicity 
Caucasian 
Other 

Younger 
than 10 years 
n % 

35 
13 

15 
6 

72.9 
27.1 

71.4 
28.6 

10 Years and 
Older 

n % 

37 71.2 
15 28.8 

7 35 
13 65 

Correlations 

2 
X 

.038 

5.47 

Pearson Product Moment correlations were conducted to examine the 

p 

.844 

.019 

relationships between continuous variables. Correlations may range from -1.00 to+ 1.00, 

indicating a perfect correlation. Relationships with negative correlations indicate that as 

one variable increases, the other decreases whereas relationships with positive 

correlations indicate that as one variable increases, the other variable also increases. 

Parent BASC-2 Scores 

The individual Parent rated BASC-2 scores (Hyperactivity, Aggression, Conduct 

Problems, Externalizing Composite, Depression, Somatization and Internalizing 
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Composite) were significantly positively correlated with each other (all rs= .276 - .832, 

ps < .01 ), indicating that children who were higher in one area tended to also have higher 

BASC-2 scores in other areas. Anxiety scores were the only exception in that Anxiety 

was only significantly positively correlated with Depression, Somatization, and 

Internalizing Composite scores (all rs= .232 - .667, ps < .01), indicating that children 

who were higher in Anxiety scores also tended to have higher Depression, Somatization, 

and Internalizing Composite scores (see Table 8). Anxiety was not significantly 

correlated with Hyperactivity, Aggression, Conduct Problems, or Externalizing 

Composite scores, all ps ns. 

Teacher BASC-2 Scores 

As shown in Table 9, the individual Teacher rated BASC-2 scores (Hyperactivity, 

Aggression, Conduct Problems, Externalizing Composite, Depression, Somatization and 

Internalizing Composite) were also significantly positively correlated with each other (all 

rs= .23 7 - .932, ps < .05), indicating that children and adolescents who were higher in 

one area tended to also have higher BASC-2 scores in other areas. As with the parent 

BASC-2 scores, Anxiety scores were the exception in that Anxiety was only significantly 

positively correlated with Depression, Somatization, and Internalizing Composite scores 

(rs= .273 - .690, p < .00 I), indicating that children and adolescents who had higher 

Anxiety scores also tended to have higher Depression, Somatization and Internalizing 

Composite scores. Anxietv was not si1.mificantlv correlated with A1Hiression . 
.._ • -.., e,I .._,;~ I 

Hyperactivity, Conduct Problems, or Externalizing Composite scores. 
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Table 8 

Pearson Product Moment Correlations of Parent BASC-2 Externalizing Composite, Internalizing Composite, Hyperactivity, 

Aggression, Conduct Problems, Anxiety, Depression and Somatization 

Conduct 
H yperacti vi ty Aggression Problems Externalizing Anxiety Depression S omatizati on 

Parent Parent Parent Parent Parent Parent Parent 

Aggresston Parent .595 ** 
0\ 
0 Conduct Problems .594 ** .794 ** 

Parent 

Externalizing .832 ** .784 ** .810 ** 
Parent 

Anxiety Parent .084 .001 -.087 .056 

Depression Parent .538 ** .593 ** .439 ** .574 ** .381 ** 

Somatization .389 ** .352 ** .398 ** .303 ** .232 ** .416 ** 
Parent 

Internalizing .466 ** .370 ** .276 ** .428 ** .667 ** .764 ** .725** 
Parent 

Note: p < .05, **p < .001 



0\ 
........ 

Table 9 

Pearson Product A1oment Correlations of Teacher BASC-2 Externalizing Composite, Internalizing Composite, 

Hyperactivity, Aggression, Conduct Problems, Anxiety, Depression and Somatization 

Conduct 
Hyperactivity Aggression Problems Externalizing Anxiety Depression Somatization 

Teacher Teacher Teacher Teacher Teacher Teacher Teacher 

Aggression Teacher .793 ** 

Conduct Problems 
Teacher .742 ** .862 ** 

External j zing 
Teacher .899 ** .932 ** .874 ** 

Anxiety Teacher .188 .059 -.016 .100 

Depression Teacher .413 ** .455 ** .348 ** .435 ** .560 ** 

Somatization 
Teacher .396 ** .341 ** .414 ** .384 ** .273 ** .379 ** 

Internalizing 
Teacher .311 ** .290 ** .237 * .324 ** .690 ** .780 ** .579** 

Note. *p < .05 , **p < .001 



NEPSY Scores 

Design Copy. Design Copy was significantly positively correlated with Finger 

Tapping, Imitating Hand Positions, Visual Motor Precision, Auditory Attention, 

Response Set, Visual Attention, Arrows, Phonologirnl Processing, Speeded Naming, 

Comprehension of Instructions, Memory for Names, Narrative Memory, and Tower 

scores, indicating that children and adolescents who had higher Design Copy scores 

tended to have higher Finger Tapping, Imitating Hand Positions, Visual Motor Precision, 

Auditory Attention, Response Set, Visual Attention, Arrows, Phonological Processing, 

Speeded Naming, Comprehension of Instructions, Memory for Names, Narrative 

Memory, and Tower scores, all rs= .235 - .590, ps < .05. Design Copy was not 

significantly correlated, however, with, Memory for Faces, (r = .166, ns), sec Table 10. 

Finger Tapping. Finger Tapping was significantly positively correlated with 

Imitating Hand Positions, Visual Motor Precision, Auditory Attention, Response Set, 

Visual Attention, Arrows, Phonological Processing, Speeded Naming, Comprehension of 

Instrnctions, Memory for Names and Tower scores (all rs =.199 - .598, ps < .05), 

indicating that children and adolescents with higher Finger Tapping scores exhibited 

higher Imitating Hand Positions, Visual Motor Precision, Auditory Attention, Response 

Set, Visual Attention, Arrows, Phonological Processing, Speeded Naming, 

Comprehension of Instructions, Memory for Names and Tower scores (sec Table 10). 

Finger Tapping was not significantly correlated to Memory for Faces and Narrative 

Memory, all ps, ns. 
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Imitating Hand Positions. As shown in Table 10, Imitating Hand Positions was 

significantly positively correlated with Visual Motor Precision, Visual Attention, Arrows, 

Phonological Processing, Speeded Naming, Comprehension of Instructions, Memory for 

Faces, Memory for Names, Narrative Memory and Tower scores (all rs= .208 - .519, ps 

< .05), indicating that children with significantly higher Imitating Hand Positions scores 

tended to have higher Visual Motor Precision, Visual Attention, Arrows, Phonological 

Processing, Speeded Naming, Comprehension of Instructions, Memory for Faces. 

Memory for Names, Narrative Memory and Tower scores. Imitating Hand Positions \vas 

not significantly correlated, however, with Auditory Attention and Response Set, all ps 

ns. 

Visual Motor Precision. Visual Motor Precision was significantly positively 

correlated with Response Set, Visual Attention, Arrows, Phonological Processing, 

Speeded Naming, Comprehension of Instructions, Memory for Faces, Memory for 

Names, and Tower scores, (all rs= .263 - .488, ps < .01 ), indicating that children with 

higher Visual Motor Precision scores tended to have higher Response Set, Visual 

Attention, Arrows, Phonological Processing, Speeded Naming, Comprehension of 

Instructions, Memory for Faces, Memory for Names, and Tower scores (see Table 10). 

Visual Motor Precision was not, however, significantly correlated with Auditory 

Attention and Narrative Memory, all ps, ns. 

Auditory Attention. Auditory Attention was significantly positively correlated 

with Response Set, Visual Attention, Arrows, Phonological Processing, Speeded Naming, 

Comprehension of Instructions, Memory for Names, Narrative Memory, and Tower 
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scores, (all rs= .237 - .583, ps < .05), indicating that children with higher Auditory 

Attention scores tended to have higher Response Set, Visual Attention, Arrows, 

Phonological Processing, Speeded Naming, Comprehension of Instructions, Memory for 

Names, Narrative Memory, and Tower scores (see Table 10). Auditory Attention, 

however, was not significantly correlated with Memory for Faces, r = .034, ns. 

Response Set. Response Set was significantly positively correlated with Visual 

Attention, Phonological Processing, Speeded Naming, Comprehension of Instrnctions, 

Memory for Names, Narrative Memory, and Tower (all rs= .197 - .384, ps < .05), 

indicating that children with higher Response Set scores were significantly positively 

correlated with Visual Attention, Phonological Processing, Speeded Naming, 

Comprehension of Instructions, Memory for Names, Narrative Memory, and Tower. 

Response Set was not significantly correlated with Arrows or Memory for Faces, all ps. 

ns. 

Visual Attention. Visual Attention was significantly positively correlated with 

Arrows, Phonological Processing, Speeded Naming, Comprehension of Instructions, 

Memory for Names, and Tower scores, indicating that children with higher Visual 

Attention scores tended to have significantly higher Arrows, Phonological Processing, 

Speeded Naming, Comprehension of Instructions, Memory for Names, and Tower scores 

than those with lower Visual Attention scores, all rs= .204 - .488, ps < .05. Visual 

Attention was not si2:nificantlv correlated with Narrative Memorv ,;ino Memorv for Faces. 
'-' ,.I .I . .,/ .I 

all ps, ns. 
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Arrows. Arrows was significantly positively correlated with Phonological 

Processing, Speeded Naming, Comprehension of Instructions, Memory for Faces, 

Memory for Names, Narrative Memory, and Tower scores, (all rs= .201 - .507, ps < .05), 

indicating that children who had higher Arrows scores tended to have higher 

Phonological Processing, Speeded Naming, Comprehension of Instructions, Memory for 

Faces, Memory for Names, Narrative Memory, and Tower scores (see Table 10). 

Phonological Processing. As shown in Table 10, Phonological Processing was 

significantly positively correlated with Speeded Naming, Comprehension of Instructions, 

Memory for Faces, Memory for Names, Narrative Memory and Tower scores, indicating 

that children who had higher Phonological Processing tended to have higher Speeded 

Naming, Comprehension of Instructions, Memory for Faces, Memory for Names, 

Narrative Memory and Tower scores (all rs= .263 - .568, ps < .01 ). 

Speeded Naming. As shown in Table 10, Speeded Naming was significantly 

positively correlated with Comprehension of Instructions, Memory for Faces, Memory 

for Names, Narrative Memory and Tower scores (all rs= .426 - .652, ps < .01), 

indicating that children who had higher Speeded Naming scores tended to have higher 

Comprehension of Instructions, Memory for Faces, Memory for Names, Narrative 

Memory and Tower scores. 

Comprehension of Instructions. Comprehension of Instructions was 

silmificantlv oositivelv correlated with Memorv for Faces, Memorv.1 for Names, Narrative 
'-" .I 1 .,; .,/ 

Memory and Tower scores (all rs= .456 - .592, ps < .01, see Table 10). The results 

indicate that children who had higher Comprehension of Instructions scores tended to 
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have higher Memory for Faces, Memory for Names, Narrative Memory and Tower 

scores. 

Memory for Faces. As shown in Table 10, Memory for Faces was significantly 

correlated with Memory for Names, Narrative Memory and Tower scores, (rs= .241 -

.460, ps <.05), indicating that children with higher Memory for Faces scores tended to 

have higher Memory for Names, Narrative Memory and Tower scores. 

Memory for Names. Memory for Names was significantly correlated with 

Narrative Memory and Tower scores, indicating that children with higher Memory for 

Names tended to have higher Narrative Memory and Tower scores (all rs= .538 - .560, 

ps < .001, see Table 10). 

Narrative Memory. Narrative Memory was significantly correlated with Tower 

scores, indicating that children with higher Narrative Memory scores tended to have 

higher Tower scores, r = .390, p < .00 I (see Table 10). 

Tower. Tower scores were significantly positively correlated with Design Copy, 

Finger Tapping, Imitating Hand Positions, Visual Motor Precision, Auditory Attention, 

Response Set, Visual Attention, Arrows, Phonological Processing, Speeded Naming, 

Comprehension of Instructions, Memory for Faces, Memory for Names, and Narrative 

Memory (all rs= .267 - .553,ps < .01), indicating that children with higher Tower scores 

tended to have higher Design Copy, Finger Tapping, Imitating Hand Positions, Visual 

Motor Precision, Auditory Attention, Response Set, Visual Attention~ Arrows, 

Phonological Processing, Speeded Naming, Comprehension of Instructions, Memory for 

Faces, Memory for Names, and Narrative Memory scores (see Table 10). 
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Table 10 

Pearson Product Moment Correlations of the 15 NEPSY scores 

2 3 4 5 

1 Design Copy 

2 Finger Tapping .437 ** 

Imitating Hand 
,.., 

Positions .547 ** .585 ** .) 

Visual Motor 
4 Precision .478 ** .320 ** .406 ** 

Auditory 
5 Attention .495 ** .247 * .167 .193 

6 Response Set .590 ** .199 * .196 .263 ** .583 ** 

7 Visual Attention .434 ** .598 ** .383 ** .356 ** .237 * 

8 Arrows .396 ** .279 ** .519 ** .386 ** .276 ** 

Phonological 
9 Processing .420 ** .405 ** .209 * .291 ** .397 ** 

10 Speeded Naming .235 * .336 ** .208 * .353 ** .254 * 

Comprehension 
11 of Instructions .429 ** .395 ** .312 ** .307 ** .396 ** 

12 Memory for Faces .166 .173 .238 * .307 ** .034 

Memory for 
13 Names .384 ** .250 * .335 ** .488 ** .307 ** 

Narrative 
1 ;1 ~ ,f "......._,__ .... ' ") t:: 11 ** 1 ") ") "1.CO :>!<:I: 1cc t1 '"7{) ** 1 ""T 1V11,.,111V1 J .LV-r .1 LL .LUO .1 ...,..., .'-t I 7 

15 Tower .375 ** .369 ** .285 ** .361 ** .476 ** 

Note. *p < .05 , **p < .001 
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Table 10, continued 

Pearson Product Moment Correlations of the 15 NEPSY scores. 

6 7 8 9 10 

Design Copy 

2 Finger Tapping 

Imitating Hand 
') Positions _) 

Visual Motor 
4 Precision 

5 Auditory Attention 

6 Response Set 

7 Visual Attention .329 ** 

8 Arrows .089 .204 * 

Phonological 
9 Processing .197 * .342 ** .320 ** 

IO Speeded Naming .223 * .281 ** .370 ** .524 ** 

Comprehension of 
11 Instructions .294 ** .264 ** .201 * .568 ** .652 ** 

12 Memory for Faces .027 .095 .442 ** .393 ** .613 ** 

Memory for 
13 Names .374 ** .413 ** .259 ** .346 ** .507 ** 

14 Narrative Memory .384 ** .166 .303 ** .263 ** .485 ** 

15 Tower .267 ** .488 ** .507 ** .553 ** .426 ** 

Note. *p < .05, **p < .001 
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Table 10, continued 

Pearson Product Moment Correlations of the 15 NEPSY scores 

11 12 13 14 

Design Copy 

2 Finger Tapping 

,.., 
Imitating Hand Positions _) 

4 Visual Motor Precision 

5 Auditory Attention 

6 Response Set 

7 Visual Attention 

8 Arrows 

9 Phonological Processing 

10 Speeded Naming 

Comprehension of 
11 Instmctions 

12 Memory for Faces .456 ** 

13 Memory for Names .592 ** .460 ** 

14 Narrative Memory .585 ** .241 * .560 ** 

15 Tmver .491 ** .416 ** .538 ** .390 ** 

Note. *p < .05, **p < .001 
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Age 

BASC-2 scores. As shown in Table 11, age was not significantly correlated with 

any of the parent rated BASC-2 scores, all ps, ns. Age was, however, significantly 

negatively correlated with the teacher Hyperactivity score, r = -.209, p < .05, indicating 

that younger children tended to have higher Hyperactivity scores as rated by teachers 

than older children (see Table 12). Age was not, however significantly correlated with the 

remaining teacher BASC-2 scores, all ps, ns. 

NEPSY scores. As shown in Table 13 , age was significantly positively correlated 

with Design Copy, Finger Tapping. Visual Motor Precision, Auditory Attention, 

Response Set and Comprehension of Instructions (all rs = .203 - .302, ps < .05). 

indicating that older children tended to have higher Design Copy, Finger Tapping, Visual 

Motor Precision, Auditory Attention, Response Set, and Comprehension of Instructions 

scores than younger children. Finally, age was not significantly correlated to the 

remaining NEPSY scores, allps, ns. 

Parent and Teacher Externalizing and Internalizing BASC-2 Scores 

Analyses of variance (ANOV As) and multivariate analyses of variance 

(MANOV As) were conducted to examine the effects of demographic variables on the 

BASC-2 Parent and Teacher rated scores. Analyses of variance (ANOV As) and 

multivariate analyses of variance (MANOV As) were also conducted to examine the 

effects of demol!ranhic variahles (e.Q .. aQe an<l child ' s ._,Pend er) on the 15 NEPSY scores , 
'-' ..I. ' u ,/ ,._, 

ANOV As are statistical tests to look for group differences in the participants whereas 
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MANOV As also look for differences in group means, but, in addition, test the overall 

effect on the subscale items on a particular scale. 

Table 11 

Pearson Product Moment Correlations of Parent BASC-2 Externalizing Composite, 

Internalizing Composite, Hyperactivity, Aggression, Conduct Problems, Anxiety, 

Depression and Somatization WITH Age 

Age 

Hyperactivity Parent -.136 

Aggression Parent .001 

Conduct Problems Parent .050 

Externalizing Parent -.037 

Anxiety Parent -.033 

Depression Parent -.018 

Somatization Parent .008 

Internalizing Parent .008 
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Table 12 

Pearson Product Moment Correlations of Teacher BASC-2 Externalizing Composite, 

Internalizing Composite, Hyperactivity, Aggression, Conduct Problems, Anxiety, 

Depression and Somatization WITH Age 

Hyperactivity Teacher 

Aggression Teacher 

Conduct Problems Teacher 

Externalizing Teacher 

Anxiety Teacher 

Depression Teacher 

Somatization Teacher 

Internalizing Teacher 

Note. *p < .05 
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Age 

-.209 * 

-.048 

-.LB 

-.153 

.032 

-.145 

-.079 

-.039 



Table 13 

Pearson Product Moment Correlations of the 15 NEPSY scores by Age 

Design Copy 

Finger Tapping 

Imitating lfand Positions 

Visual Motor Precision 

Auditory Attention 

Response Set 

Visual Attention 

Arrows 

Phonological Processing 

Speeded Naming 

Comprehension of Instructions 

Memory for Faces 

Memory for Names 

Narrative Memory 

Tower 

Note. *p < .05, **p < .001 
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Age 

.297 ** 

.203 * 

.115 

.233 * 

.302 ** 

.239 * 

.184 

.012 

.086 

.126 

.259 ** 

.045 

.164 

.108 

.075 



Several ANOV As were conducted to examine the effect of age, gender, and 

ethnicity on parent and teacher rated Internalizing and Externalizing Composite scores. 

Only significant findings are presented in a table. Age, gender, and ethnicity did not have 

a significant effect on parent rated Externalizing Composite scores, all ps, ns. 

Furthermore, age, gender, and ethnicity did not have a significant effect on parent rated 

Internalizing Composite scores, all ps, ns. Finally, age, gender, and ethnicity did not have 

a significant effect on teacher rated Internalizing Composite scores. As to teacher rated 

Externalizing Composite scores, there was no significant effect of age and gender, all ps 

ns. There was. however, a significant effect of ethnicity on teacher rated Externalizing 

Composite scores, F(l. 39) = 5.39,p = .026, r/= .121. As shown in Table 14. children 

who were Caucasian had significantly higher teacher rated Externalizing Composite 

scores (Al= 53.68 , SD= 10.44) than children from other ethnic groups (Iv[= 47.11, SD= 

7.09). 

NEPSY scores 

Age. A multivariate analysis of variance (MANOV A) was conducted to examine 

the effect of age on the 15 NEPSY scores, however, age did not have an overall 

significant effect on the model of 15 NEPSY scores, F (15, 84) = 1.43, p = .152, partial 

r/ = .204. As shown in Table 15, age did have a significant effect on Design Copy scores 

F ( 1, 98) = 5.87, p = .017, partial ,,,2 = .056, indicating that children who were older than 

10 vears had si2:nificantlv hi2her Desi(rn Coov scores (M= 10.90~ SD= 3.78) than 
., - ., ......, - ,I..,, 

children younger than 1 O years (M = 9.21, SD= 3.16). Additionally, age had a significant 

effect on Visual Motor Precision scores, F(l, 98) = 8.01,p = .006, partial r/= .076. 
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Children who were older than 10 years had significantly higher Visual Motor Precision 

scores (M= 7.13, SD= 2.95) than children under 10 years (M= 5.65, SD= 2.23). Age 

also had a significant effect on Auditory Attention scores, F (l, 98) = 5.37,p = .023, 

partial ,/ = .052. Children who were older than IO years had significantly higher 

Auditory Attention scores (M = 9.62, SD= 2.60) than children under 10 years (M = 8.46, 

SD= 2.38). Furthermore, age had a significant effect on Comprehension oflnstructions, 

F ( L 98) = 4.66, p· = .033. Children who were 10 years and older had significantly higher 

Comprehension of Instruction scores (Jvf = 9.63, SD= 3.48) than those younger than 10 

(At/= 8.10, SD= 3.62). Age, howeveL did not have a significant effect on Finger 

Tapping, Imitating Hand Positions, Response Set, Visual Attention, Arrows, 

Phonological Processing, Speeded Naming, Memory for Faces, Memory for Names, 

Narrative Memory and Tower, all ps ns. 

Gender. A MANOV A was conducted to examine the effect of gender. Gender 

did not have a significant overall effect on the 15 NEPSY scores, F (15, 84) = .96, p 

=.507, partial ,/ = .146. As shown in Table 16, gender had a significant effect on Design 

Copy scores, F (I, 98) = 5.69, p =.0 19, partial r,2 = .055. Females had significantly higher 

Design Copy scores (M= 11.43, SD= 3.00) than males (M= 9.57, SD= 3.67). 

Additionally, gender had a significant effect on Visual Motor Precision scores, F ( 1, 98) 

= 4.06, p =.04 7, partial ,/ = .040. Females had significantly higher Visual Motor 

Precision scores (M= 7.29, SD= 2.29) than males (M= 6.08, SD= 2.81). Gender did not, 

however, have a significant effect on the other NEPSY items, all ns. 
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Table 14 

Means and Standard Deviations of BASC-2 Externalizing Composite Scores by Age, 

Gender, Ethnicity. for Teachers 

Age 

Younger than 10 

10 Years and Older 

Gender 

Male 

Female 

Ethnicity 

Caucasian 

Other 

n 

48 

52 

72 

28 

22 

19 

Mean 

54.40 

52.54 

53.78 

52.54 

53.68 

47.11 

76 

SD 

12.56 

9.97 

11.93 

9.52 

10.44 

7.09 

F 

.68 .413 

.24 .623 

5.39 .026 



Table 15 

Means and Standard Deviations of 15 NEPSY scores by Age 

n Mean SD F p 

Design Copy 5.87 .017 
Younger than 10 48 9.21 3.16 
10 Years and Older 52 10.90 3.79 

Finger Tapping 3.53 .063 
Younger than 10 48 7.40 3.00 
10 Years and Older 52 8.48 2.78 

Imitating Hand Positions .09 .763 
Y oungcr than 10 48 7.25 3.18 
10 Y cars and Older 52 7.44 3.16 

Visual Motor Precision 8.01 .006 
Y oungcr than 10 48 5.65 2.23 
10 Years and Older 52 7.13 2.95 

Auditory Attention 5.37 .023 
Y oungcr than 10 48 8.46 2.38 
IO Years and Older 52 9.62 2.60 

Response Set 3.28 .073 
Younger than 10 48 8.48 2.44 
IO Years and Older 52 9.40 2.65 

Visual Attention 3.58 .061 
Younger than 10 48 8.94 3.31 
IO Years and Older 52 10.15 3 .11 

Arrows .07 .789 
Younger than I 0 48 8.35 2.99 
IO Years and Older 52 8.54 3.79 

Phonological Processing .62 .433 
Younger than I 0 48 7.79 2.81 
IO Years and Older 52 8.25 3.00 

Note. Multivariate effect: F (15, 84) = 1.43, p = .152, partial r/ = .204 
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Table 15, continued 

Means and Standard Deviations of 15 NEPSY scores by Age 

n Mean SD F p 

Speeded Naming 1.56 .215 

Younger than l 0 48 6.08 2.91 

10 Y cars and Older 52 6.85 3.18 

Comprehension of Instructions 4.66 .033 

Younger than l 0 48 8.10 3.62 

l O Years and Older 52 9.63 3.48 

Memory for Faces .66 .417 

Younger than 10 48 10.21 3.02 

10 Years and Older 52 10.73 3.37 

Memory for Names 1.67 .199 

Younger than 10 48 7.38 3.02 

10 Y cars and Older 52 8.08 2.40 

Narrative Memory .34 .561 

Younger than 10 48 7.98 2.72 

10 Y cars and Older 52 8.33 3.20 

Tower 1.82 .180 

Younger than 10 48 8.79 3.02 

IO Y cars and Older 52 9.63 3.21 

Note. Multivariate effect: F(15, 84) = 1.43,p = .152, partial 17 = .204 
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Table 16 

Means and Standard Deviations of 15 NEPSY scores by Gender 

n Mean SD F p 

Design Copy 5.69 .019 
Male 72 9.57 3.67 
Female 28 11.43 3.00 

Finger Tapping 1.00 .320 
Male 72 7.78 3.28 
Female 28 8.43 1.64 

Imitating Hand Positions 3.23 .075 
Male 72 7.00 3. 3 1 
Female 28 8.25 2.56 

Visual Motor Precision 4.06 .047 
Male 72 6.08 2.81 
Female 28 7.29 2.29 

Auditory Attention .41 .525 
Male 72 8.96 2.76 
Female 28 9.32 1.93 

Response Set 2.48 .1 19 
Male 72 8.71 2.85 
Female 28 9.61 1.59 

Visual Attention 2.31 .132 
Male 72 9.26 3.50 
Female 28 l 0.36 2.36 

Arrows .46 .500 
Male 72 8.31 3.45 
Female 28 8.82 3.35 

Note. Multivariate Effect: F(l5, 84) = .96, p= .507, partial r,2= .146 
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Table 16, continued 

Means and Standard Deviations of 15 NEPSY scores by Gender 

n Mean SD F p 

Phonological Processing 1.18 .280 

Male 72 7.83 3.08 

Female 28 8.54 2.36 

Speeded Naming .07 .797 

Male 72 6.43 3.32 

Female 28 6.61 2.31 

Comprehension of Instructions .44 .508 

Male 72 8.75 3.96 

Female 28 9.29 2.52 

Memory for Faces 3.79 .055 

Male 72 10.10 3.30 

Female 28 11.46 2.74 

Memory for Names 2.27 .135 

Male 72 7.49 3.00 

Female 28 8.39 1.71 

Narrative Memory .17 .683 

Male 72 8.24 2.83 

Female 28 7.96 3.35 

Tower .93 .338 
l\;f'llP 72 o n11 1 1" 
1 ¥ J.UJ'-' / .\_F J J. JJ 

Female 28 9.71 2.48 

Note. Multivariate Effect: F(l5 , 84) = .96,p = .507, partial IJ = .146 
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Ethnicity. Finally, a separate MANOVA was conducted to examine the effect of 

ethnicity on the NEPSY scores. Ethnicity did not have a significant effect on the overall 

NEPSY model, F (15, 25) = 1.70, p =.118, partial r/ = .504. Furthermore, ethnicity was 

not a significant predictor of any of the individual NEPSY scores, all ps, ns. 

Primary Analyses 

In order to properly test which regression model was the best predictor of the 

various parent and teacher rated BASC-2 Scores as well as comparisons for boys and 

girls, multiple stepwise regressions were conducted rather than linear regressions using 

the enter block method. Stepwise regressions are regressions in which variables are 

entered into the model based on a statistical criterion (i.e., the semi-partial correlation 

\Vith the outcome variable). Once a new variable is entered into the regression modcL all 

variables of the hypothetical model are assessed to see if they should be removed. 

Parent BASC-2 Scores 

Externalizing Composite scores. The results of the stepwise linear regression 

produced two models which significantly predicted parent rated Externalizing Composite 

scores from the 15 NEPS Y scores. The second model explained the greatest amount of 

variance ( 13 .2%) and significantly predicted parent rated Externalizing Composite 

scores, F (2, 97) = 7.35, p < .001. Visual Attention was a significant predictor of parent 

rated Externalizing Composite scores (Beta= .376,p < .001). As shown in Table 17, 

narticinants with hit!her Visual Attention scores were significantly more likely to have 
• l ~ 

higher parent rated Externalizing Composite scores than those who had lower Visual 

Attention scores. Phonological Processing was also a significant predictor of parent rated 
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Externalizing Composite scores (Beta= -.211, p = .039). Participants who had higher 

Phonological Processing scores were significantly more likely to have lower 

externalizing scores than those who had lower Phonological Processing scores. 

Table 17 

Summary o.f Stepwise Linear Regression Analysis Predicting BASC-2 Externalizing 

Components as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention 1.095 .35 .304 3.16 .002 

Model 2 
Visual Attention 1.354 .36 .376 3.73 <.001 
Phonological Processing -.851 .41 -.211 -2.10 .039 

Note. Model Summary: F (2, 97) = 7.35 , p < .001, R2 = .132. 

Internalizing Composite scores. The results of the stepwise linear regression 

analysis produced six models predicting parent rated Internalizing Composite scores. The 

sixth model explained the greatest amount of variance (29 .3 % ) and was a significant 

predictor of Internalizing Composite scores, F (6, 93) = 6.43, p < .001. As shown in 

Table 18, participants with higher Visual Attention scores were significantly more likely 

to have higher parent rated Internalizing Composite scores (Beta= .241, p = .021) than 

those who had lower Visual Attention scores. 
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Table 18 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model l 

Visual Attention .709 .36 .198 2.00 .048 

Model 2 

Visual Attention 1.140 .37 .318 3.09 .003 

Imitating Hand Positions -1.158 .38 -.314 -3.05 .003 

Model 3 

Visual Attention 1.334 .37 .372 3.58 .001 

Imitating Hand Positions -.890 .39 -.241 -2.27 .026 

Visual Motor Precision -.985 .45 -.230 -2.19 .031 

Model 4 

Visual Attention 1.067 .37 .298 2.86 .005 

Imitating Hand Positions -.992 .38 -.269 -2.60 .011 

Visual Motor Precision -1.449 .47 -.338 -3.10 .003 

Memory for Names 1.282 .47 .300 2.76 .007 

Model 5 

Visual Attention .991 .37 .277 2.69 .008 

Imitating Hand Positions -.851 .38 -.231 -2.23 .028 

Visual Motor Precision -1.635 .47 -.382 -3.50 .001 

Memory for Names 1.905 .55 .445 3.48 .001 

Narrative Memory -.899 .43 -.229 -2.08 .041 

Note. Model Summary: F(6, 93) = 6.43,p < .001, R
2 = .293. 

83 



Table 18, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 6 

Visual Attention .864 .37 .241 2.35 .021 

Imitating Hand Positions -.760 .38 -.206 -2.02 .046 

Visual Motor Precision -1 .546 .46 -.361 -3.35 .001 

Memory for Names 2.318 .57 .542 4.04 <.001 

Narrative Memory -.930 .43 -.237 -2.18 .032 

Memory for Faces -.759 .37 -.208 -2.07 .041 

Note. Model Summary: F (6 , 93) = 6.43 , p < .001, R2 = .293. 

Imitating Hand Positions was also a significant predictor of parent rated 

Internalizing Composite scores (Beta= -.206, p =.046), indicating that children with 

higher Imitating Hand Positions scores were significantly more likely to have lower 

parent rated Internalizing Composite scores. Additionally, participants with higher Visual 

Motor Precision scores were significantly more likely to have lower Internalizing 

Composite scores than those with lower Visual Motor Precision scores (Beta= -.361, p < 

.001 ). Participants with higher Memory for Names scores were significantly more likely 

to have higher Internalizing Composite scores than those with lower Memory for Names 

scores (Beta= .542, p < .001 ). Narrative Memory was also a significant predictor of 
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parent rated Internalizing Composite scores, (Beta= -.237,p = .032), indicating that 

children with higher Narrative Memory scores were significantly more likely to have 

lower parent rated Internalizing Composite scores than those who had lower Narrative 

Memory scores. Finally, Memory for Faces was a significant predictor of parent rated 

Internalizing Composite scores, (Beta = -.208, p = .041 ), indicating that children with 

higher Memory for Faces scores were significantly more likely to have lower parent rated 

Internalizing Composite scores than those with lower Memory for Faces scores. 

Hyperactivity scores. The results of the stepwise linear regression produced two 

models which significantly predicted parent rated Hyperactivity scores from the 15 

NEPSY scores. The second model explained the greatest amount of variance (10.7%), 

and significantly predicted parent rated Hyperactivity scores, F (2 , 97) = 5.82, p = .004. 

As shown in Table 19, Visual Attention was a significant predictor of parent rated 

Hyperactivity scores (Beta = .349, p = .00 I), indicating that children with higher Visual 

Attention scores were significantly more likely to have higher parent rated Hyperactivity 

scores than children with lower Visual Attention scores. Design Copy was also a 

significant predictor of parent rated Hyperactivity (Beta= -.241, p = .026), indicating that 

children with higher Design Copy problem were significantly more likely to have lower 

parent rated Hyperactivity scores than those with lower Design Copy problems. 
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Table 19 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Hyperactivity 

Scores as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention .996 .40 .245 2.50 .014 

Model 2 
Visual Attention 1.419 .43 .349 3.28 _()01 

Design Copy -.887 .39 -.241 -2.26 .026 

Note. Model Summary: F (2, 97) = 5.82, p = .004, R2 = .107. 

Aggression scores. The results of the stepwise linear regression produced three 

models which significantly predicted parent rated Aggression scores from NEPSY scores. 

The third model explained the greatest amount of variance (24.5%) and significantly 

predicted Aggression scores from the 15 NEPSY scores, F (3, 96) = 10.38, p < .001. 

Visual Attention was a significant predictor of parent rated Aggression scores ( Beta = 

.297, p = .009), indicating that children with higher Visual Attention scores were 

significantly more likely to have higher parent rated Aggression scores than those who 

had lower Visual Attention scores. Imitating Hand Positions scores were also a 

indicating that children with higher Imitating Hand Positions scores were significantly 

more likely to have lower Aggression scores than those with lower Imitating Hand 
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Positions scores. Finally, Finger Tapping scores were a significant predictor of parent 

rated Aggression scores, (Beta= .334, p = .0 l 0), indicating that children with higher 

Finger Tapping scores were significantly more likely to have higher Aggression scores 

than those who had lower Finger Tapping scores, see Table 20. 

Table 20 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Aggression Scores 

as Rated by Parents from the 15 NEPSY Variables 

B SE Beta p 

Model 1 
Visual Attention 1.109 

,,,, 
.321 3.36 .001 . .) _) 

Model 2 
Visual Attention 1.531 .34 .443 4.48 <.001 
Imitating Hand Positions -1.136 .35 -.319 -3.23 .002 

Model 3 
Visual Attention 1.027 .38 .297 2.68 .009 
Imitating Hand Positions -1.631 .39 -.458 -4.19 <.001 
Finger Tapping 1.282 .49 .334 2.64 .010 

Note. Model Summary: F (3, 96) = 10.38,p < .001 R2 
= .245 

Conduct Problems scores. The results of the stepwise linear regression produced 

four models which significantly predicted parent rated Conduct Problems scores from the 

15 NEPSY scores. The fourth model explained the greatest amount of variance (34.1 % ) 

and significantly predicted Conduct Problems scores, F ( 4, 95) = 12.28, p < .00 I (see 
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Table 21 ). Visual Attention was a significant predictor of parent rated Conduct Problems 

scores (Beta = .424, p < .001 ), indicating that children with higher Visual Attention 

scores were significantly more likely to have higher parent rated Conduct Problems 

scores than those who had lower Visual Attention scores. 

Table 21 

Summary a/Stepwise Linear Regression Analysis Predicting BASC-2 Conduct Problems 

Scores as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention 1.357 .37 .348 3.67 <.001 

Model 2 
Visual Attention 1.658 .37 .425 4.51 <.001 
Comprehension of Instrnctions -1.025 .33 -.291 -3.90 .003 

Model 3 
Visual Attention 1.467 .35 .376 4.19 <.001 

Comprehension of Instructions -1.458 .33 -.414 -4.36 <.001 
Auditory Attention 1.708 .47 .343 3.64 <.001 

Model 4 
Visual Attention 1.656 .35 .424 4.74 <.001 

Comprehension of Instrnctions -1.033 .37 -.294 -2.82 .006 

Auditory Attention 1.942 .47 .390 4.17 <.001 

Phonological Processing -1.170 .47 -.268 -2.52 .014 

H~~~ 1'.A'~,.:J~l C' .. ~~~- .. 17/,1 f\C\ - 1"1 "10 - ,,,,- f\f\1 n2= ,..,;11 nutt:-. 1v1vuc;1 0uu1111a1y. r \'"t, 7.JJ - lL...L..o,p '.vv1, 1\ . .J"'tl. 
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Comprehension of Instructions was also a significant predictor of parent rated 

Conduct Problems scores (Beta= -.294, p = .006), indicating that children with higher 

Comprehension of Instructions scores were significantly more likely to have lower parent 

rated Conduct Problems scores than those with lower Comprehension of Instructions 

scores. Auditory Attention was also a significant predictor of Conduct Problems scores 

(Beta= .390, p < .001 ), indicating that children with higher Auditory Attention scores 

were significantly more likely to have higher parent Conduct Problems scores than those 

with lower Auditory Attention scores. Finally, Phonological Processing was a significant 

predictor of parent rated Conduct Problems scores (Beta= -.268, p= . 014 ), indicating that 

children with higher Phonological Processing scores were significantly more likely to 

have lower Conduct Problems scores than those with lower Phonological Processing 

scores. 

Anxiety scores. The results of the stepwise linear regression produced three 

models which significantly predicted parent rated Anxiety scores from the 15 NEPS Y 

scores. The third model explained the greatest amount of variance (20.6%) and 

significantly predicted parent rated Anxiety, F (3, 96) = 8.31, p < .001. As shown in 

Table 22, Memory for Names was a significant predictor of Anxiety scores (Beta= .536, 

p < .001). Those with higher Memory for Names scores were significantly more likely to 

have higher Anxiety scores than those with lower Memory for Names scores. Visual 

Motor Precision scores were also a significant predictor of Anxiety scores (Beta= -.265~ 

p = .013). Those with higher Visual Motor Precision scores were significantly more 

likely to have lower Anxiety scores than those with lower Visual Motor Precision scores. 
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Tower was also a significant predictor of Anxiety scores (Beta= -.350, p = .002). Those 

with higher Tower scores were significantly more likely to have lower Anxiety scores 

than those with lower Tower scores. 

Table 22 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Anxiety Scores as 

Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Memory for Names 1.089 .49 .218 2.21 .029 

Model 2 
Memory for Names 2.128 .55 .426 3.843 <.001 
Tower -1.678 .48 -.387 -3.490 .001 

Model 3 
Memory for Names 2.676 .58 .536 4.60 <.001 
Tower -1.520 .47 -.350 -3.22 .002 
Visual Motor Precision -1.325 .53 -.265 -2.52 .013 

Note. Model Summary: F (3 , 96) = 8.31 , p < .001, R2 
= .206. 

Depression scores. The results of the stepwise linear regression produced four 

models which significantly predicted parent rated Depression scores from the 15 NEPSY 

scores. The fourth model explained the greatest amount of variance (24.2%) from the 

NEPSY scores with a significance of F (4, 95) = 7.58, p < .001. As shown in Table 23, 

Visual Attention was a significant predictor of Depression scores (Beta= .309, p = .003). 
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Participants with higher Visual Attention scores were significantly more likely to have 

higher Depression scores than those with lower Visual Attention scores. 

Table 23 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Depression Scores 

as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention .965 .35 .272 2.80 .006 

Model 2 
Visual Attention 1.298 .36 .366 3.62 .001 
Visual Motor Precision -1. 118 .43 -.261 -2.61 .011 

Model 3 
Visual Attention 1.386 .36 .391 3.90 <.001 
Visual Motor Precision -1.026 .42 -.242 -2.42 .017 
Narrative Memory -.761 .37 .196 -2.07 .041 

Model 4 
Visual Attention 1.096 .36 .309 3.09 .003 
Visual Motor Precision -1.576 .45 -.372 -3.52 .001 
Narrative Memory -1.461 .46 -.376 -3.44 .001 
Memory for Names 1.620 .55 .382 2.97 .004 

Note. Model Summary: F(4, 95) = 7.58,p < .001, R2 = .242. 

Visual Motor Precision scores were also a significant predictor of Depression 

scores (Beta = -.3 72, p = .00 l ). Those with higher Visual Motor Precision scores were 

significantly more likely to have lower Depression scores than those with lower Visual 
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Motor Precision scores. Memory for Names was a significant predictor of Depression 

scores (Beta= .382, p = .004). Participants with higher Memory for Names were 

significantly more likely to have higher Depression scores than those with lower Memory 

for Names scores. Narrative Memory scores were also a significant predictor of 

Depression scores (Beta= -.376,p = .001). Those with higher Narrative Memory scores 

were significantly more likely to have lower Depression scores than those with lower 

Narrative Memory scores. 

Somatization scores. The results of the stepwise linear regression produced 

seven models which predicted parent rated Somatization scores from the NEPSY scores. 

The seventh model explained the greatest amount of variance ( 48.8%) and significantly 

predicted parent rated Somatization scores, F (7, 92) = 12.52,p < .001. As shown in 

Table 24, Visual Attention was a significant predictor of Somatization scores (Beta = 

.654, p < .001 ). Participants with higher Visual Attention scores were significantly more 

likely to have higher Somatization scores than those with lower Visual Attention scores. 

Visual Motor Precision was also a significant predictor of Somatization scores (Beta = 

-.310, p = .001 ). Those with higher Visual Motor Precision scores were significantly 

more likely to have lower Somatization scores than those with lower Visual Motor 

Precision scores. Imitating Hand Positions scores were a significant predictor of 

Somatization scores (Beta= -.397,p < .001). Those with higher Imitating Hand Positions 

scores were significantly more likely to have lower Somatization scores than those with 

lower Imitating Hand Positions scores. 
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Table 24 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention 1.276 .41 .300 3.11 .002 

Model 2 
Visual Attention 1.932 .40 .454 4.84 <.001 
Visual Motor Precision -2.202 .48 -.433 -4.61 <.001 

Model 3 
Visual Attention 2.290 .40 .538 5.77 <.001 
Visual Motor Precision -1.718 .48 -.338 -3.58 .001 
Imitating Hand Positions -1.350 .42 -.308 -3.23 .002 

Model 4 
Visual Attention 2.579 .39 .606 6.54 <.001 
Visual Motor Precision -1.477 .47 -.290 -3.15 .002 
Imitating Hand Positions -1.312 .40 -.299 -3.26 .002 
Phonological Processing -1.229 .42 -.258 -2.95 .004 

Model 5 
Visual Attention 2.698 .38 .634 7.05 <.001 

Visual Motor Precision -1.732 .46 -.341 -3.76 <.001 

Imitating Hand Positions -1.844 .43 -.421 -4.29 <.001 

Phonological Processing -1.504 .41 -.3 I 6 -3.65 <.001 

Arrows 1.119 .39 .276 2.87 .005 

Note. Model Summary: F (7, 92) = 12.52,p < .001, R2 = .488. 
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Table 24, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents from the 15 NEPSY Variables 

B SE Beta t p 

Model6 
Visual Attention 2.618 .38 .615 6.94 <.001 
Visual Motor Precision -1.745 .45 -.343 -3.86 <.001 
Imitating Hand Positions -1.820 .42 -.415 -4.31 <.001 
Phonological Processing -1.774 .42 -.372 -4.18 <.001 
Arrows .997 .39 .246 2.58 .011 
Auditory Attention .987 .46 .182 2.15 .034 

Model 7 
Visual Attention 2.781 .38 .654 7.39 <.001 
Visual Motor Precision -1.575 .45 -.310 -3.51 .001 
Imitating Hand Positions -1.740 .41 -.397 -4.20 <.001 
Phonological Processing -1.879 .42 -.394 -4.50 <.001 
Arrows .838 .38 .207 2.18 .032 
Auditory Attention 1.690 .55 .311 3.08 .003 
Response Set -1.180 .53 -.220 -2.25 .027 

Note. Model Summary: F (7, 92) = 12.52,p < .001, R2 
= .488. 

Phonological Processing was a significant predictor of Somatization scores (Beta 

= -.394, p < .00 l ). Participants with higher Phonological Processing scores were 

significantly more likely to have lower Somatization scores than those with lower 

scores (Beta= .207,p = .032). Those with higher Arrows scores were significantly more 

likely to have higher Somatization scores than those with lower Arrows scores. Auditory 
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Attention scores were also a significant predictor of Somatization scores (Beta= .311, p 

= .003). Those with higher Auditory Attention scores were significantly more likely to 

have higher Somatization scores than those with lower Auditory Attention scores. 

Finally, Response Set scores were a significant predictor of Somatization scores (Beta= 

-.220, p = .027). Those with a higher Response Set scores were significantly more likely 

to have lower Somatization scores than those with lower Response Set scores. 

Gender 

Several stepwise multiple linear regressions were conducted to examine gender 

differences between BASC-2 scores for boys and girls. The significant models for each 

component of the BASC-2 scores for boys and girls are presented. All stepwise multiple 

linear regression models for gender comparison were analyzed using the parent-reported 

BASC-2 scores for each component. 

Externalizing Composite scores. The results of the stepwise linear regression 

did not produce any models which significantly predicted parent rated Externalizing 

Composite scores from NEPSY scores for girls. The results produced only one significant 

model which predicted parent rated Externalizing Composite scores from NEPSY scores 

for boys, as shown in Table 25. The stepwise multiple regression model explained the 

greatest amount of variance (12.0%) and significantly predicted Externalizing Composite 

scores from NEPSY scores for males, F (1, 70) = 9.57,p = .003. Visual Attention was the 

sirmificant oredictor of oarent rated ExternalizirnI Comnosite scores (Beta = .34 7. n = 
'-' .J. .... 4-,I ..l ' /.J_ 

.003). Boys with higher Visual Attention scores were significantly more likely to have 

higher parent rated Externalizing Composite scores. 
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Table 25 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Externalizing 

Subscales as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t 

Girls 

No indicators were significant in predicting Externalizing subscales 

Boys 

Model 1 
Visual Attention 1.210 .39 .347 3.09 

p 

.003 

Note: Female: No significant predictors for girls. Male: F (l, 70) = 9.57,p = .003, R2 = 
.120 

Internalizing Composite scores. The results of the stepwise linear regression 

only produced one significant model predicting Internalizing Composite scores from the 

15 NEPSY scores for girls, F(l, 26) = 10.46,p = .003, and explained 28.7% of the 

variance. As shown in Table 26, Arrows was a significant predictor of Internalizing 

Composite scores for girls (Beta= -.536, p = .003). Girls with higher Arrows scores were 

significantly more likely to have lower parent rated Internalizing Composite scores than 

girls with lower Arrows scores. The results also produced two significant models 

predicting Internalizing Composite scores from the 15 NEPSY scores for boys. The 

second model predicted significantly more variance (11.8%) and significantly predicted 
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parent rated Internalizing Composite scores, F(2, 69) = 4.62,p = .013. Visual Attention 

was a significant predictor of Internalizing Composite scores (Beta = .331, p = .008), 

indicating that boys with higher Visual Attention scores were significantly more likely to 

have higher Internalizing Composite scores than those who had lower Visual Attention 

scores. Finally, Visual Motor Precision scores were a significant predictor of 

Internalizing Composite scores for boys (Beta= -.264, p = .032), indicating that boys 

with higher Visual Motor Precision scores were significantly more likely to have lower 

Internalizing Composite scores than those who had lower Visual Motor Precision scores. 

Table 26 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parentsfrom the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model 1 
Arrows -1.857 .57 -.536 -3.23 .003 

Boys 

Model 1 
Visual Attention .798 .39 .239 2.06 .043 

Model 2 

Visual Attention 1.106 .40 .331 2.74 .008 

Visuai Motor Precision 1 A.Ar\ ~A '"'r A ,.... 1 /""\ A,..,,.... 
-1 -V'':l':J . .JV - .L04 -L.lY .V.JL. 

Note: Model Summary for Females: F (1, 26) = 10.46, p < .003, R2 
= .287; for Males: F 

(2, 69) = 4.62,p = .013, R2 
= .118 
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Hyperactivity scores. The results of the stepwise linear regression only produced 

one significant model which predicted Hyperactivity scores from the 15 NEPSY scores 

for girls, F(l, 26) = 5.76,p = .024, and explained 18.1% of the variance. As shown in 

Table 27, Design Copy was the significant predictor of Hyperactivity scores for girls 

(Beta= -.426, p = .024). Girls with higher Design Copy scores were significantly more 

likely to have lower Hyperactivity scores than girls with lower Design Copy scores. 

Table 27 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Hyperactivity 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model 1 
Design Copy -1.604 .67 -.426 -2.40 .024 

Boys 

Model 1 
Visual Attention 1.245 .45 .314 2.77 .007 

Note: Model Summary for Females: F (1, 26) = 5.76,p = .024, R2 
= .181; Males: F(l, 70) 

= 7.66,p = .007, R2 
= .099. 
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The results of the stepwise linear regression only produced one significant model 

for boys. The overall model predicting Hyperactivity scores for boys from the 15 NEPSY 

scores was significant, F (I, 70) = 7.66,p = .007, and explained 9.9% of the variance. 

Visual Attention was the significant predictor of Hyperactivity scores (Beta= .314, p = 

.007) for boys. Boys with higher Visual Attention scores were significantly more likely to 

have higher Hyperactivity scores than boys with lower Visual Attention scores. 

Aggression scores. The results of the stepwise linear regression only produced 

one significant model which predicted Aggression scores from the NEPS Y scores for 

girls, F (1, 26) = 5.61, p = .026, and explained 17.8% of the variance. As shown in Table 

28, Speeded Naming was the significant predictor of Aggression scores for girls (Beta= 

-.421, p = .026), indicating that girls with higher Speeded Naming scores were 

significantly more likely to have lower Aggression scores than girls with lower Speeded 

Naming scores. The results produced two significant models which predicted parent rated 

Aggression scores from the NEPSY scores for boys. The second model explained the 

greatest amount of variance (24.8%) and significantly predicted Aggression scores from 

the NEPSY scores for boys, F (2, 69) = 11.35, p < .00 I. 

As shown in Table 28, Visual Attention scores significantly predicted Aggression 

scores for boys (Beta = .524, p < .001 ). Those with higher Visual Attention scores were 

significantly more likely to have higher Aggression scores than boys with lower Visual 

scores (Beta= -.343, p = .004). Boys with higher Imitating Hand Positions scores were 

significantly more likely to have lower Aggression scores than boys with lower scores. 
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Table 28 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Aggression Scores 

as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model I 

Speeded Naming -1.844 .78 -.421 -2.37 .026 

Boys 

Model I 

Visual Attention 1.287 .37 .386 3.47 .001 

Model 2 

Visual Attention 1.747 .381 .524 4.591 <.001 

Imitating Hand Positions -1.213 .40 -.343 -3.01 .004 

2 Note: Model Summary: Female: F(l, 26) = 5.61,p = .026, R = .178. Male: F(2, 69) = 
11.35,p < .001, R2 = .248 

Conduct Problems scores. The results of the stepwise linear regression produced 

three models which significantly predicted parent rated Conduct Problems scores from 

the 15 NEPSY scores for girls. The third model explained the greatest amount of variance 

(52.8%) and significantly predicted Conduct Problems for girls, F (3, 24) = 8.95, p < 

.001. As shown in Table 29, Response Set was a significant predictor of Conduct 
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Problems scores for girls (Beta = .492, p = .002). Girls with higher Response Set scores 

were significantly more likely to have higher Conduct Problems scores than girls with 

lower Response Set scores. Additionally, Phonological Processing scores were a 

significant predictor of Conduct Problems scores (Beta= -.536, p = .00 I). Girls who had 

higher Phonological Processing scores were significantly more likely to have lower 

Conduct Problems scores than girls who had lower Phonological Processing scores. 

Finally, Visual Attention was a significant predictor of Conduct Problems scores for girls 

(Beta = .341, p = .027). Girls with higher Visual Attention scores were significantly more 

likely to have higher Conduct Problems scores than girls who had lower Visual Attention 

scores. 

Table 29 

Summmy o.lStepwise Linear Regression Analysis Predicting BASC-2 Conduct Problems 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta p 

Girls 

Model 1 
Response Set 3.514 1.38 .446 2.54 .017 

Model 2 
Response Set 4.211 1.22 .534 3.44 .002 
Phnnnlngir~I PmrPc:::c:::ing -2.533 .83 -.477 -3.07 .005 

Note: Model Summary for Females: F (3, 24) = 8.95,p < .001, R2 = .528; Males: F (3, 
68) = 9.68,p < .001, R2 = .299 
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Table 29, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Conduct Problems 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model 3 

Response Set 3.877 1.13 .492 3.42 .002 

Phonological Processing -2.848 .77 -.536 -3.70 .001 

Visual Attention 1.813 .77 .341 2.36 .027 

Boys 

Model 1 

Visual Attention 1.356 .41 .371 3.34 .001 

Model 2 

Visual Attention 1.731 .42 .473 4.13 <.001 
Comprehension of 
Instructions -.936 .37 -.289 -2 .52 .014 

Model 3 

Visual Attention 1.567 .40 .428 3.90 <.001 
Comprehension of 
Instructions -1.381 .38 -.426 -3.60 .001 

Auditory Attention 1.571 .53 .338 2.94 .004 

Note: Model Summary for Females: F (3 , 24) = 8.95, p < .001 , R2 = .528; Males: F (3, 
hQ\ = Q hQ n < 001 '() 2 = ')00 
vv; ./ ,vv,y - .vv.l, .l\. .,:., / ./ 
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The results of the stepwise linear regression produced three models which 

significantly predicted parent rated Conduct Problems scores from the 15 NEPSY scores 

for boys. The third model explained the greatest amount of variance (29.9%) and 

significantly predicted Conduct Problems for boys, F (3, 68) = 9.68,p < .001. As shown 

in Table 29, Visual Attention was a significant predictor of Conduct Problems, (Beta= 

.428, p < .001 ). Boys with higher Visual Attention scores were significantly more likely 

to have higher Conduct Problems scores than those who had lower Visual Attention 

scores. Comprehension of Instruction scores were a significant predictor of Conduct 

Problems scores for boys (Beta= -.426,p = .001). Boys with higher Comprehension of 

Instruction scores were significantly more likely to have higher Conduct Problems scores 

than those with lower Comprehension oflnstruction scores. Additionally, Auditory 

Attention scores were a significant predictor of Conduct Problems scores for boys (Beta 

= .338, p = .004). Boys with higher Auditory Attention scores were significantly more 

likely to have higher Conduct Problems scores than boys with lower Auditory Attention 

scores. 

Anxiety scores. The results of the stepwise linear regression produced only one 

significant model for girls. The model predicting Anxiety was significant for girls, F ( 1, 

26) = 16.29,p < .001, and explained 38.5% of the variance. As shown in Table 30, 

Imitating Hand Positions scores were a significant predictor of Anxiety scores for girls 

(Beta= -.621, p < .001 ). Girls with higher Imitating Hand Positions scores were 

significantly more likely to have lower Anxiety scores than girls with lower Imitating 
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Hand Positions scores. The results did not produce any significant models that 

significantly predicted Anxiety scores for boys. 

Table 30 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Anxiety Scores as 

Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Model 1 
Imitating Hand Positions -2.961 .73 -.621 -4.06 <.001 

No indicators were significant in predicting Anxiety 

Note: Model Summary: Female: F (I, 26) = 16.29,p < .001, R2 = .385. Male: No 
significant model for males 

Depression scores. The results of the stepwise linear regression only produced 

one model which significantly predicted parent rated Depression scores for girls, F( 1, 26) 

= 6.36, p = .018 and explained 19. 7% of the variance. As shown in Table 31, Arrows was 

the significant predictor of Depression scores for girls (Beta= -.443, p = .018). Girls with 

higher Arrows scores were significantly more likely to have lower Depression scores than 

girls with lower Arrows scores. The results also produced two models which significantly 

predicted Depression scores for boys. The second model explained the greatest variance 
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(17.3%) and significantly predicted Depression scores, F (2, 69) = 7.22, p = .001. Visual 

Attention was a significant predictor of Depression scores for boys, (Beta= .419, p = 

.001 ). Boys with higher Visual Attention scores were significantly more likely to have 

higher Depression scores than boys with lower Visual Attention scores. Finally, Visual 

Motor Precision scores were a significant predictor of Depression scores in boys (Beta = 

-.284, p = .018). Boys with higher Visual Motor Precision scores were significantly more 

likely to have lower Depression scores than boys with lower Visual Motor Precision 

scores. 

Table 31 

Summa,y of Stepwise Linear Regression Analysis Predicting BASC-2 Depression Scores 

as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta 

Girls 

Model 1 
Arrows -1.376 .55 -.443 -2.52 .018 

Boys 

Model 1 
Visual Attention 1.097 .39 .320 2.82 .006 

Model 2 
Visual A.ttention 1 1.117 11 n 111 0 1 ,o (\(\ 1 

.l.-YJ I .,v • .,. .l ./ .J .J / .VVl 

Visual Motor Precision -1.214 .50 -.284 -2.43 .018 

Note: Model Summary: Female: F (1, 26) = 6.36, p = .018, R2 = .197. Male: F (2, 69) = 
7.22,p= .00l,R2 = .173 
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Somatization scores. The results of the stepwise linear regression produced 

seven models which significantly predicted parent rated Somatization scores from the 15 

NEPS Y scores. The seventh model explained the greatest amount of variance (71.1 % ) 

and significantly predicted Somatization scores for girls, F (5, 22) = 10.82, p < .001. As 

shown in Table 32, Visual Attention was a significant predictor of Somatization scores 

for girls (Beta= .401, p = .003). Girls with higher Visual Attention scores were 

significantly more likely to have higher Somatization scores than girls with lower Visual 

Attention scores. Visual Motor Precision was a significant predictor of Somatization 

scores for girls (Beta= -.572, p = .001). Girls with higher Visual Motor Precision scores 

were significantly more likely to have lower Somatization scores than girls with lower 

Visual Motor Precision scores. Memory for Names was also a significant predictor of 

Somatization scores for girls (Beta= .740,p < .001). Girls with higher Memory for 

Names scores were significantly more likely to have higher Somatization scores than 

girls with lower Memory for Names scores. Additionally, Memory for Faces was a 

significant predictor of Somatization scores for girls (Beta = -.562, p = .001 ). Girls with 

higher Memory for Faces scores were significantly more likely to have lower 

Somatization scores than girls with lower Memory for Faces scores. Finally, Response 

Set scores was a significant predictor of Somatization scores (Beta= -.320, p = .017). 

Girls with higher Response Set scores were significantly more likely to have lower 

Snm::lt17::lt1nn ~rnrP~ th::ln thn~P with lO\ver Response Set scores. 
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Table 32 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model 1 
Hand Positions -2.231 .93 -.425 -2.39 .024 

Model 2 
Hand Positions -2.613 .88 -.498 -2.98 .006 
Visual Attention 2.218 .95 .389 2.33 .028 

Model 3 
Hand Positions -1.879 .87 -.358 -2.16 .041 
Visual Attention 2.698 .90 .473 2.98 .006 
Visual Motor Precision -2.298 1.00 -.391 -2.30 .030 

Model 4 
Hand Positions -1.374 .85 -.262 -1.62 .120 
Visual Attention 2.601 .85 .456 3.07 .005 
Visual Motor Precision -3.779 1.17 -.643 -3.23 .004 
Memory for Names 2.991 1.43 .379 2.10 .047 

Model 5 
Visual Attention 2.469 .87 .433 2.83 .009 
Visual Motor Precision -4.632 1.08 -.789 -4.29 <.001 
Memory for Names 3.646 1.41 .463 2.58 .017 

Model 6 
Visual Attention 2.193 .77 .385 2.86 .009 
Visual Motor Precision -4.071 .96 -.693 -4.23 <.001 
Memory for Names 5.679 1.42 .720 4.00 .001 
Memory for Faces -2.391 .82 -.487 -2.90 .008 

Note: Model Summary: Female: F (5,22) = 10.82,p < .001, R2 = .711. Male: F (6, 65) = 
10.32,p < .001, R2 = .488 
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Table 32, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Girls 

Model 7 
Visual Attention 2.287 .69 .401 3.33 .003 
Visual Motor Precision -3.360 .90 -.572 -3.71 .001 
Memory for Names 5.830 1.27 .740 4.58 <.001 
Memory for Faces -2. 760 .75 -.562 -3.67 .001 
Response Set -2.704 1.04 -.320 -2.59 .017 

Boys 

Model 1 
Visual Attention 1.354 .44 .342 3.05 .003 

Model 2 
Visual Attention 1.865 .44 .471 4.20 <.001 
Visual Motor Precision -1.822 .55 -.370 -3.29 .002 

Model 3 
Visual Attention 2.186 .45 .553 4.87 <.001 
Visual Motor Precision -1.613 .54 -.327 -2.98 .004 
Phonological Processing -1.207 .50 -.268 -2.44 .017 

Model 4 
Visual Attention 2.021 .43 .511 4.67 <.001 
Visual Motor Precision -1.616 .52 -.328 -3.13 .003 
Phonological Processing -1.721 .51 -.382 -3.38 .001 
Auditory Attention 1.504 .55 .299 2.76 .008 

2 Note: Model Summary: Female: F(5,22) = 10.82,p < .001, R = .711. Male: F(6, 65) = 
10.32,p < .001, R2 = .488 

108 



Table 32, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents from the 15 NEPSY Variables by Gender 

B SE Beta t p 

Boys 

Model 5 

Visual Attention 2.352 .43 .595 5.44 <.001 

Visual Motor Precision -1.23 8 .51 -.251 -2.40 .019 

Phonological Processing -1.728 .49 -.384 -3.55 .001 

Auditory Attention 1.557 .52 .310 2.98 .004 

Imitating Hand Positions -1.176 .44 -.281 -2.66 .010 

Model 6 

Visual Attention 2.455 .42 .621 5.91 <.001 

Visual Motor Precision -1.504 .50 -.305 -3.00 .004 

Phonological Processing -1.957 .47 -.435 -4.14 <.001 

Auditory Attention 1.349 .51 .269 2.67 .010 

Imitating Hand Positions -1.583 .45 -.378 -3.52 .001 

Arrows 1.146 .42 .285 2.70 .009 

Note: Model Summary: Female: F(5,22) = 10.82,p < .001, R2 = .711. Male: F(6, 65) = 
10.32,p < .001, R2 = .488 
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The results of the stepwise linear regression produced six models which 

significantly predicted parent rated Somatization scores from the 15 NEPSY scores for 

boys. The sixth model explained the greatest amount of variance ( 48.8%) and 

significantly predicted Somatization scores, F ( 6, 65) = 10.32, p < .001. As also shown in 

Table 32, Visual Attention scores were a significant predictor of Somatization scores for 

boys (Beta= .621 , p <.00 l ). Boys with higher Visual Attention scores were significantly 

more likely to have higher Somatization scores than boys with lower Visual Attention 

scores. Visual Motor Precision scores were a significant predictor of Somatization scores 

for boys (Beta= -.305 , p = .004) as well. Boys with higher Visual Motor Precision scores 

were significantly more likely to have lower Somatization scores than boys with lower 

Visual Motor Precision scores. Phonological Processing was also a significant predictor 

of Somatization scores for boys (Beta= -.435, p < .00 I). Boys with higher Phonological 

Processing scores were significantly more likely to have lower Somatization scores than 

boys with lower Phonological Processing scores. Auditory Attention was a significant 

predictor of Somatization scores for boys (Beta= .269, p = .0 l 0) in that boys with higher 

Auditory Attention scores were significantly more likely to have higher Somatization 

scores than boys with lower Auditory Attention scores. Imitating Hand Positions scores 

were a significant predictor of Somatization scores for boys (Beta = -.3 78, p = .001 ). 

Boys with higher Imitating Hand Positions scores were significantly more likely to have 

lower Somatization scores than boys with lower Imitating Hand Positions scores. Finally, 

Arrows was a significant predictor of Somatization scores for boys (Beta = .285, p = 
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.009). Boys with higher Arrows scores were significantly more likely to have higher 

Somatization scores than boys with lower Arrows scores. 

Teacher Versus Parent BASC-2 Scores 

Due to the fact that the research questions addressed comparisons of parent 

BASC-2 scores and teacher BASC-2 scores, separate stepwise multiple linear regressions 

were conducted. Although the parent BASC-2 regression models are seen above, they are 

also presented in the following tables with the stepwise regression models for the teacher 

BASC-2 scores. 

Externalizing Composite scores. The results of the stepwise linear regression 

produced two models which significantly predicted parent rated Externalizing Composite 

scores from the 15 NEPSY scores. The second model explained the greatest amount of 

variance (13.2%) and significantly predicted parent rated Externalizing Composite 

scores, F (2, 97) = 7 .35, p < .001. Visual Attention was a significant predictor of 

Externalizing Composite (parent) scores (Beta= .376,p < .001). As shown in Table 33, 

participants with higher Visual Attention scores were significantly more likely to have 

higher parent rated Externalizing Composite scores than those who had lower Visual 

Attention scores. Phonological Processing was a significant predictor of Externalizing 

Composite (parent) scores (Beta= -.211, p = .039). Participants who had higher 

Phonological Processing scores were significantly more likely to have lower parent rated 

scores. 
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The results of the stepwise linear regression also produced two models which 

significantly predicted teacher rated Externalizing Composite scores. The second model 

explained the greatest amount of variance ( 10.6%) and significantly predicted 

Externalizing Composite scores from the 15 NEPSY scores, F (2, 97) = 5.76,p = .004. 

As shown in Table 33, Auditory Attention was a significant predictor of teacher 

Externalizing Composite scores (Beta= -.282, p = .005). Participants with higher 

Auditory Attention scores were significantly more likely to have higher Externalizing 

Composite scores than participants with lower Auditory Attention scores. Visual 

Attention scores was also a significant predictor of Externalizing Composite scores (Beta 

= .243, p = .016). Participants with higher Visual Attention scores were significantly 

more likely to have higher Externalizing Composite scores for teachers than participants 

with lower Visual Attention scores. 

As shown in Table 33, when comparing the two significant models predicting 

Externalizing Composite scores, Visual Attention is a significant predictor in both the 

parent BASC-2 model and the teacher BASC-2 model. The two regressions models, 

however, differed in that Phonological Processing was a significant predictor for the 

parent BASC-2 model but was not a significant predictor for the teacher model. Auditory 

Attention was a significant predictor for the teacher BASC-2 stepwise regression model, 

but was not a significant predictor for the parent model. 
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Table 33 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Externalizing 

Subscales as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 1 
Visual Attention 1.095 .35 .304 3.16 .002 

Model 2 
Visual Attention 1.354 .36 .376 3.73 <.001 
Phonological Processing -.851 .41 -.211 -2.10 .039 

Teacher 

Model 1 
Auditory Attention -.992 .44 -.224 -2.28 .025 

Model2 
Auditory Attention -1.24 7 .44 -.282 -2.85 .005 
Visual Attention .842 .34 .243 2.46 .016 

Note. Model Summary for Parents: F (2, 97) = 7.35 , p < .001, R2 
= .132; Teachers: F (2, 

97) = 5.76,p = .004, R2 
= .106 

Internalizing Composite scores. The results of the stepwise linear regression 

produced six models which significantly predicted parent rated Internalizing Composite 

Composite scores explained the greatest amount of variance (29.3%), and significantly 

predicted parent rated Internalizing Composite scores, F (6, 93) = 6.43,p < .001. As 
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shown in Table 34, participants with higher Visual Attention scores were significantly 

more likely to have higher parent rated Internalizing Composite scores (Beta= .241, p = 

.021) than those who had lower Visual Attention scores. Participants with higher Memory 

for Names scores were significantly more likely to have higher parent rated Internalizing 

Composite scores than those with lower Memory for Names scores (Beta= .542, p < 

.001 ). Imitating Hand Positions were also a significant predictor of parent rated 

Internalizing Composite scores (Beta= -.206, p =.046), indicating that children with 

higher Imitating Hand Positions scores were significantly more likely to have lower 

parent rated Internalizing Composite scores. Additionally, participants with higher Visual 

Motor Precision scores were significantly more likely to have lower parent rated 

Internalizing Composite scores than those with lower Visual Motor Precision scores 

(Beta= -.361, p = .001 ). Narrative Memory was also a significant predictor of parent 

rated Internalizing Composite scores, (Beta= -.23 7, p = .032), indicating that children 

with higher Narrative Memory scores were significantly more likely to have lower parent 

rated Internalizing Composite scores than those who had lower Narrative Memory scores. 

Finally, Memory for Faces was a significant predictor of parent rated Internalizing 

Composite scores, (Beta = -.208, p = .04 l ), indicating that children with higher Memory 

for Faces scores were significantly more likely to have lower parent rated Internalizing 

Composite scores than those with lower Memory for Faces scores. 

Internalizing Composite scores for teacher rated behavior. The seventh model explained 

the greatest amount of variance (39.4%) significantly predicting Internalizing Composite 
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scores from the 15 NEPSY scores for teacher rated behavior, F (7, 92) = 8.54, p < .001. 

As also shown in Table 34, Memory for Faces was a significant predictor of teacher rated 

Internalizing Composite scores (Beta= .239,p = .011). Participants with higher Memory 

for Faces scores were significantly more likely to have higher teacher rated Internalizing 

Composite scores than those with lower Memory for Faces scores. Response Set was also 

a significant predictor of teacher rated Internalizing Composite scores (Beta= .231, p = 

.014 ). Children with higher Response Set scores were significantly more likely to have 

higher teacher rated Internalizing Composite scores than those with lower Response Set 

scores. Visual Attention was a significant predictor of teacher rated Internalizing 

Composite scores (Beta = .231, p = .031 ). Those with higher Visual Attention scores 

were significantly more likely to have higher teacher rated Internalizing Composite 

scores than those with lower Visual Attention scores. Phonological Processing was a 

significant predictor of teacher rated Internalizing Composite scores (Beta = .199, p < 

.047). Those with higher Phonological Processing scores were significantly more likely 

to have higher teacher rated Internalizing Composite scores than those with lower 

Phonological Processing scores. Imitating Hand Positions was a significant predictor of 

teacher Internalizing Composite scores (Beta= -.216, p = .044). Participants with higher 

Imitating Hand Positions scores were significantly more likely to have lower teacher 

rated Internalizing Composite scores than those with lower Imitating Hand Positions 

Composite scores (Beta= -.381,p < .001). Participants with higher Narrative Memory 

scores were significantly more likely to have lower teacher rated Internalizing Composite 
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scores than those with lower Narrative Memory scores. Finger Tapping was a significant 

predictor of teacher rated Internalizing Composite scores (Beta= -.477,p < .001). Those 

with higher Finger Tapping scores were significantly more likely to have lower teacher 

rated Internalizing Composite scores than those with lower Finger Tapping scores. 

When examining the two models presented in Table 34, both parent and teacher 

BASC-2 models have Visual Attention, Imitating Hand Positions and Narrative Memory 

as a common significant predictor. Memory for Faces is also a significant predictor in 

both models, however, in the parent model it predicts higher Internalizing Composite 

scores and in the teacher model, it predicts lower Internalizing Composite scores. In 

contrast, the parent BASC-2 model predicting Internalizing Composite scores has Visual 

Motor Precision and Memory for Names whereas the teacher BASC-2 model has 

Response Set, Finger Tapping and Phonological Processing. 

Table 34 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Model 1 
Visual Attention .709 .35 .198 2.00 .048 

Note. Model Summary for Parents: F (6, 93) = 6.43, p < .001, R
2 = .293; Teachers: F (7, 

92) = 8.54,p < .001, R2 = .394 
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Table 34, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 2 
Visual Attention 1.140 .37 .318 3.09 .003 
Imitating Hand Positions -1.158 .38 -.314 -3.05 .003 

Model 3 
Visual Attention 1.334 .37 .372 3.58 .001 
Imitating Hand Positions -.890 .39 -.241 -2.27 .026 
Visual Motor Precision -.985 .45 -.230 -2 .19 .031 

Model 4 
Visual Attention 1.067 .37 .298 2.86 .005 
Imitating Hand Positions -.992 .38 -.269 -2.60 .011 
Visual Motor Precision -1.449 .47 -.338 -3 .10 .003 
Memory for Names 1.282 .47 .300 2.76 .007 

Model 5 
Visual Attention .991 .37 .277 2.69 .008 
Imitating Hand Positions -.851 .38 -.231 -2.23 .028 
Visual Motor Precision -1.635 .47 -.382 -3 .50 .001 
Memory for Names 1.905 .55 .445 3.48 .001 
Narrative Memory -.899 .43 -.229 -2.08 .041 

Model 6 
Visual Attention .864 .37 .241 2.35 .021 
Imitating Hand Positions -.760 .38 -.206 -2.02 .046 
Visual Motor Precision -1.546 .46 -.361 -3 .35 .001 
Memory for Names 2.318 .57 .542 4.04 <.001 
1\T-::irr'l t~u,:,. l\;f,:,.rnAr"'' _ 01f\ .43 -.237 -2.18 .032 .l i1U1..1.U\..J. V '-' J.Y,J,.'-'.l.ll.VJ.J • ./JV 

Memory for Faces -.759 .37 -.208 -2.07 .041 

. 2 
Note. Model Summary for Parents: F (6, 93) = 6.43, p < .001, R = .293 ; Teachers: F (7, 
92) = 8.54, p < .001, R2 

= .394 
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Table 34, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 1 
Imitating Hand Positions -1.516 .39 -.364 -3.87 <.001 

Model2 
Imitating Hand Positions -1.733 .39 -.416 -4.39 <.001 
Memory for Faces .899 .39 .219 2.31 .023 

Model 3 
Imitating Hand Positions -1.524 .40 -.366 -3.85 <.001 
Memory for Faces 1.072 .39 .261 2.77 .007 
Narrative Memory -.995 .42 -.225 -2.37 .020 

Model 4 
Imitating Hand Positions -1.653 .39 -.397 -4.29 <.001 
Memory for Faces 1.171 .38 .285 3.11 .002 
Narrative Memory -1.432 .44 -.324 -3.28 .001 
Response Set 1.342 .48 .264 2.77 .007 

Model 5 
Imitating Hand Positions -1.011 .45 -.243 -2.24 .027 
Memory for Faces 1.232 .37 .300 3.36 .001 
Narrative Memory -1.541 .43 -.348 -3.61 <.001 
Response Set 1.507 .48 .296 3.17 .002 
Finger Tapping -1.212 .47 -.270 -2.56 .012 

Note. Model Summary for Parents: F (6, 93) = 6.43 , p < .001, R2 = .293; Teachers: F (7, 
92) = 8.54,p < .001, R2 

= .394 
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Table 34, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Internalizing 

Subscales as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 6 
Imitating Hand Positions -1.035 .44 -.249 -2.35 .021 

Memory for Faces 1.247 .36 .303 3.48 .001 

Narrative Memory -1.560 .42 -.352 -3.75 <.001 

Response Set 1.232 .48 .242 2.58 .011 

Finger Tapping -1.839 .53 -.409 -3.46 .001 

Visual Attention 1.039 .43 .257 2.41 .018 

Model 7 

Imitating Hand Positions -.898 .44 -.216 -2.05 .044 

Memory for Faces .981 .38 .239 2.61 .011 

Narrative Memory -1.688 .41 -.381 -4.07 <.001 

Response Set 1.177 .47 .231 2.50 .014 

Finger Tapping -2.144 .54 -.477 -3.94 <.001 

Visual Attention .935 .43 .231 2.18 .031 

Phonological Processing .901 .45 .199 2.02 .047 

Note. Model Summary for Parents: F (6, 93) = 6.43, p < .001, R- = .293; Teachers: F (7, 
92) = 8.54,p < .001, R2 = .394

Hyperactivity scores. The results of the stepwise linear regression produced two 

models both of which significantly predicted parent rated Hyperactivity scores from the 

15 NEPSY scores. The second stepwise multiple linear regression model predicting 

parent rated Internalizing Composite scores explained the greatest amount of variance 
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(10.7%), and significantly predicted parent rated Hyperactivity scores, F (2, 97) = 5.82,p 

= .004. As shown in Table 35, Visual Attention was a significant predictor of parent rated 

Hyperactivity scores (Beta= .349, p = .00 l ), indicating that children with higher Visual 

Attention scores were significantly more likely to have higher parent rated Hyperactivity 

scores than children with lower Visual Attention scores. Design Copy was also a 

significant predictor of parent rated Hyperactivity (Beta= -.241, p = .026), indicating that 

children with higher Design Copy scores were significantly more likely to have lower 

parent rated Hyperactivity scores than those with lower Design Copy scores. 

Similarly, the analysis revealed two models which significantly predicted 

Hyperactivity scores for teacher rated behavior. The second model explained the greatest 

amount of variance (18.9%) and significantly predicted Hyperactivity scores from the 15 

NEPSY scores, F (2, 97) = 11.30, p < .00 l. As shown in Table 35, Design Copy was a 

significant predictor of teacher rated Hyperactivity scores (Beta = -.450, p < .00 l ). Those 

with higher Design Copy scores were more likely to have significantly lower 

Hyperactivity scores than those with lower Design Copy scores. Visual Attention was 

also a significant predictor of teacher rated Hyperactivity scores (Beta= .352,p < .001). 

Participants with higher Visual Attention scores were significantly more likely to have 

significantly higher Hyperactivity scores than those with lower Visual Attention scores. 

Finally, as shown in Table 35, the parent BASC-2 regression model and the teacher 

BASC-2 regression model each have the same two significant predictors, which are 

Visual Attention and Design Copy. 
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Table 35 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Hyperactivity 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 1 
Visual Attention .996 .40 .245 2.50 .014 

Model 2 
Visual Attention 1.416 .43 .349 3.28 .001 
Design Copy -.887 .39 -.241 -2.26 .026 

Teacher 

Model 1 
Design Copy -.983 .32 -.298 -3.09 .003 

Model 2 
Design Copy -1.487 .34 -.450 -4.44 <.001 
Visual Attention 1.280 .37 .352 3.47 .001 

Note. Model Summary for Parents: F (2, 97) = 5.82, p = .004, R2 = .107. Teachers: F (2, 
97) = 11.30,p < .001, R2 = .189 

Aggression scores. The results of the stepwise linear regression produced three 

models which significantly predicted parent rated Aggression scores from the 15 NEPSY 

scores. The third stepwise multiple linear regression model explained the greatest amount 

of variance (24.5%) and significantly predicted parent rated Aggression scores, F (3, 96) 

= 10.38, p < .001. Visual Attention was a significant predictor of parent rated Aggression 
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scores (Beta= .297, p = .009), indicating that children with higher Visual Attention 

scores were significantly more likely to have higher parent rated Aggression scores than 

those who had lower Visual Attention scores. Finger Tapping scores were a significant 

predictor of parent rated Aggression scores, (Beta= .334, p = .010), indicating that 

children with higher Finger Tapping scores were significantly more likely to have higher 

Aggression scores than those who had lower Finger Tapping scores. Imitating Hand 

Positions scores were also a significant predictor of parent rated Aggression scores (Beta 

= -.458, p < . 001 ), indicating that children with higher Imitating Hand Positions scores 

were significantly more likely to have lower Aggression scores than those with lower 

Imitating Hand Positions scores (see Table 36). 

The results of the regression analysis also revealed three significant models for 

predicting teacher rated Aggression scores. As also shown in Table 36, the third model 

explained the greatest amount of variance (14.9%) and significantly predicted Aggression 

scores for teachers, F (3, 96) = 5.61,p < .001. Visual Attention was a significant 

predictor of teacher rated Aggression scores (Beta= .279,p = .010). Those with higher 

Visual Attention scores were significantly more likely to have higher teacher rated 

Aggression scores than those with lower Visual Attention scores. Visual Motor Precision 

was a significant predictor of teacher rated Aggression scores (Beta = .261, p = .019). 

Those with higher Visual Motor Precision scores were significantly more likely to have 

higher teacher rated Aggression scores than those with lower Visual Motor Precision 

scores. Design Copy was also a significant predictor of teacher rated Aggression scores 
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(Beta= -.355, p = .002). Participants with higher Design Copy scores were significantly 

more likely to have lower Aggression scores than those with lower Design Copy scores. 

As shown in Table 36, both models have Visual Attention as a significant 

predictor of Aggression scores. In contrast, the parent rated BASC-2 stepwise regression 

model has Imitating Hand Positions and Finger Tapping as significant predictors, 

whereas the teacher rated BASC-2 stepwise regression model has Design Copy and 

Visual Motor Precision as significant predictors. 

Table 36 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Aggression Scores 

as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 1 

Visual Attention 1.109 .33 .321 3.36 .001 

Model2 

Visual Attention 1.531 .34 .443 4.48 <.001 

Imitating Hand Positions -1.136 .35 -.319 -3.23 .002 

Model 3 

Visual Attention 1.027 .38 .297 2.68 .009 

JmitatinP- H:-mrl Positions - - - .· · - - --o -------- - - - -1.631 .39 -.458 -4.19 <.001 

Finger Tapping 1.282 .48 .334 2.64 .010 

2 Note. Model Summary for Parents: F (3, 96) = 10.38, p < .001 R = .245. Teachers: F (3, 
96) = 5.61,p < .001, R2 = .149 
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Table 36, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Aggression Scores 

as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

Teacher 

Model 1 

Visual Attention 

Model 2 

Visual Attention 

Design Copy 

Model 3 

Visual Attention 

Design Copy 

Visual Motor Precision 

B 

.717 

1.074 

-.747 

.917 

-1.058 

1.025 

SE 

.32 

.35 

.32 

.35 

.34 

.43 

Beta 

.218 

.327 

-.251 

.279 

-.355 

.261 

t 

2.21 

3.06 

-2.34 

2.62 

-3.13 

2.39 

p 

.029 

.003 

.021 

.010 

.002 

.019 

Note. Model Summary for Parents: F (3, 96) = 10.38,p < .001 R2 = .245. Teachers: F (3, 
96) = 5.61,p < .001, R2 

= .149 

Conduct Problems scores. The results of the stepwise linear regression produced 

four models which significantly predicted parent rated Conduct Problems scores from the 

15 NEPSY scores. The fourth stepwise multiple linear regression model explained the 

greatest amount of variance (34.1 % ) and significantly predicted Aggression scores from 
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the 15 NEPSY scores, F (4, 95) = 12.28,p < .001. As shown in Table 37, Visual 

Attention was a significant predictor of parent rated Conduct Problems scores (Beta= 

.424, p < .001 ), indicating that children with higher Visual Attention were significantly 

more likely to have higher parent rated Conduct Problems scores than those who had 

lower Visual Attention scores. Auditory Attention was also a significant predictor of 

Conduct Problems scores (Beta= .390, p < .001 ), indicating that children with higher 

Auditory Attention scores were significantly more likely to have higher parent rated 

Conduct Problems scores than those with lower Auditory Attention scores. 

Comprehension of Instructions was also a significant predictor of parent rated Conduct 

Problems scores (Beta = -.294, p = .006), indicating that children with higher 

Comprehension of Instructions scores were significantly more likely to have lower parent 

rated Conduct Problems scores than those with lower Comprehension of Instructions 

scores. Finally, Phonological Processing was a significant predictor of parent rated 

Conduct Problems scores (Beta = -.268, p= . 014 ), indicating that children with higher 

Phonological Processing scores were significantly more likely to have lower Conduct 

Problems scores than those with lower Phonological Processing scores. The analysis did 

not produce any models which significantly predicted teacher rated Conduct Problems 

scores, all ns. 
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Table 37 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Conduct Problems 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 1 
Visual Attention 1.357 .37 .348 3.67 <.001 

Model2 
Visual Attention 1.658 .37 .425 4.51 <.001 
Comprehension of 
Instructions -1.025 

,.,,., 
-.291 -3.09 .003 . _, _) 

Model 3 
Visual Attention 1.467 .35 .376 4.19 <.001 
Comprehension of 

"' Instructions -1.458 .33 -.414 -4.36 <.001 
Auditory Attention 1.708 .47 .343 3.64 <.001 

Model4 
Visual Attention 1.656 .35 .424 4.74 <.001 
Comprehension of 
Instructions -1.033 .37 -.294 -2.82 .006 
Auditory Attention 1.942 .47 .390 4.17 <.001 
Phonological Processing -1.170 .47 -.268 -2.52 .014 

Teacher 

No indicators were significant in predicting Conduct Problems 

Note. Model Summary for Parents: F (4, 95) = 12.28,p < .001 , R2 = .341; Teachers : No 
significant model 
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Anxiety scores. The results of the stepwise linear regression produced three 

models which significantly predicted parent rated Anxiety from the 15 NEPSY scores. 

The third model explained the greatest amount of variance (20.6%) and significantly 

predicted parent rated Anxiety, F(3, 96) = 8.31,p < .001. As shown in Table 38, 

Memory for Names was a significant predictor of Anxiety scores (Beta= .536,p < .001). 

Those with higher Memory for Names scores were significantly more likely to have 

higher Anxiety scores than those with lower Memory for Names scores. Visual Motor 

Precision scores were a significant predictor of Anxiety scores (Beta= -.265,p = .013). 

Those with higher Visual Motor Precision scores were significantly more likely to have 

lower Anxiety scores than those with lower Visual Motor Precision scores. Tower was 

also a significant predictor of Anxiety scores (Beta= -.350, p = .002). Those with higher 

Tower scores were significantly more likely to have lower Anxiety scores than those with 

lower Tower scores. 

Table 38 

Summary a/Stepwise Linear Regression Analysis Predicting BASC-2 Anxiety Scores as 

Rated by Parents Versus Teachers/ram the 15 NEPSY Variables 

B SE Beta t p 

Model I 
Memory for Names 1.089 .49 .218 2.21 .029 

Note. Model Summary for Parents: F (3, 96) = 8.31, p < .001, R
2 

= .206. Teachers: F (6, 
93) = 9.47,p < .001, R2 

= .386 
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Table 38, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Anxiety Scores as 

Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 2 
Memory for Names 2.128 .55 .426 3.84 <.001 
Tower -1 .678 .48 -.387 -3.49 .001 

Model 3 
Memory for Names 2.676 .58 .536 4.60 <.001 
Tower -1.520 .47 -.350 -3.22 .002 
Visual Motor Precision -1.325 .53 -.265 -2.52 .013 

Teacher 

Model 1 
Imitating Hand Positions -1.440 .36 -.378 -4.05 <.001 

Model 2 
Imitating Hand Positions -1.860 .36 -.489 -5 .20 <.001 

Memory for Names 1.452 .42 .329 3.50 .001 

Model 3 
Imitating Hand Positions -1.773 .35 -.466 -5.05 <.001 

Memory for Names 2.045 .47 .463 4.32 <.001 

Narrative Memory -1.024 .42 -.253 -2.41 .018 

Model 4 
Imitating Hand Positions -1.512 .36 -.397 -4.17 <.001 

Memory for Names 2.570 .52 .582 4.96 <.001 

Narrative Memory -L220 .42 -.302 -2.88 .005 
Visual Motor Precision -1.039 .46 -.235 -2.27 .026 

Note. Model Summary for Parents: F (3, 96) = 8.31, p < .001, R2 = .206. Teachers: F (6, 
93) = 9.47, p < .001, R2 = .386 
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Table 38, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Anxiety Scores as 

Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 5 
Imitating Hand Positions -1.477 .36 -.388 -4.14 <.001 
Memory for Names 2.346 .52 .531 4.51 <.001 
Narrative Memory -1.512 .44 -.374 -3.44 .001 
Visual Motor Precision -1.233 .46 -.279 -2.68 .009 
Speeded Naming .848 .40 .216 2.11 .038 

Model 6 
Imitating Hand Positions -.946 .42 -.248 -2.27 .025 
Memory for Names 2.349 .51 .532 4.62 <.001 
Narrative Memory -1.691 .44 -.418 -3.88 <.001 
Visual Motor Precision -1.221 .45 -.276 -2.72 .008 
Speeded Naming 1.139 .41 .290 2.76 .007 
Finger Tapping -1.016 .44 -.247 -2.33 .022 

Note. Model Summary for Parents: F (3, 96) = 8.31, p < .001, R2 
= .206; Teachers: F (6, 

93) = 9.47, p < .001, R2 = .386 

The results of the stepwise linear regression produced six models which 

significantly predicted teacher rated Anxiety scores from the 15 NEPSY scores. The sixth 

model explained the greatest amount of variance (38.6%) and significantly predicted 

teacher rated Anxiety, F (6, 93) = 9.47,p < .001. As shown in Table 38, Memory for 

Names was a significant predictor of teacher rated Anxiety scores (Beta= .532,p < .001). 
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Participants with higher Memory for Names scores were significantly more likely to have 

higher teacher rated Anxiety scores than those with lower Memory for Names scores. 

Speeded Naming was also a significant predictor of teacher rated Anxiety scores (Beta= 

.290, p = .007). Those with higher Speeded Naming scores were significantly more likely 

to have higher Anxiety scores than those who had lower Speeded Naming scores. 

Narrative Memory was a significant predictor of teacher rated Anxiety scores (Beta= 

-.418, p < .00 l ). Those with higher Narrative Memory scores were significantly more 

likely to have lower teacher rated Anxiety scores than those with lower Narrative 

Memory scores. Imitating Hand Positions scores significantly predicted teacher rated 

Anxiety scores (Beta= -.248, p = .025). Those with higher Imitating Hand Positions 

scores were significantly more likely to have lower Anxiety scores than those with lavver 

Imitating Hand Positions scores. Visual Motor Precision was a significant predictor of 

teacher rated Anxiety scores (Beta = -.276, p = .008). Those with higher Visual Motor 

Precision scores were significantly more likely to have lower teacher rated Anxiety 

scores than those with lower Visual Motor Precision scores. Finger Tapping scores also 

predicted teacher rated Anxiety scores, (Beta = -.24 7, p = .022). Those with higher Finger 

Tapping scores were significantly more likely to have lower Anxiety scores than those 

with lower Finger Tapping scores. 

As also demonstrated in Table 38, both models had the same significant 

predictors of Anxiety scores (i.e.; Memory for Names and Visual fvfotor Precision). In 

contrast, the parent BASC-2 model had Tower as a significant predictor of Anxiety 
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scores whereas the teacher model had Imitating Hand Positions, Narrative Memory, 

Speeded Naming and Finger Tapping as significant predictors of Anxiety scores. 

Depression scores. The results of the stepwise linear regression produced four 

models which significantly predicted parent rated Depression scores from the 15 NEPSY 

scores. The fourth stepwise multiple linear regression model explained the greatest 

amount of variance (24.2%) with a significance of F (4, 95) = 7.58, p < .001. As shown 

in Table 39, Visual Attention was a significant predictor of parent rated Depression 

scores (Beta= .309, p = .003). Participants with higher Visual Attention scores were 

significantly more likely to have higher Depression scores than those with lower Visual 

Attention scores. Memory for Names was a significant predictor of parent rated 

Depression scores (Beta= .382, p = .004). Participants with higher Memory for Names 

scores were significantly more likely to have higher Depression scores than those with 

lower Memory for Names scores. Visual Motor Precision scores were also a significant 

predictor of parent rated Depression scores (Beta = -.3 72, p = .001 ). Those with higher 

Visual Motor Precision scores were significantly more likely to have lower parent rated 

Depression scores than those with lower Visual Motor Precision scores. Narrative 

Memory scores were a significant predictor of parent rated Depression scores (Beta= 

-.376, p = .00 l ). Those with higher Narrative Memory scores were significantly more 

likely to have lower parent rated Depression scores than those with lower Narrative 

Memory scores. 
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Table 39 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Depression Scores 

as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 1 
Visual Attention .965 .34 .272 2.80 .006 

Model 2 
Visual Attention 1.298 .36 .366 3.62 <.001 
Visual Motor Precision -1.118 .43 -.264 -2.61 .011 

Model 3 
Visual Attention 1.386 .36 .391 3.90 <.001 
Visual Motor Precision -1.026 .42 -.242 -2.42 .017 
Narrative Memory -.761 .37 -.196 -2.07 .041 

Model 4 
Visual Attention 1.096 .36 .309 3.09 .003 
Visual Motor Precision -1.576 .45 -.372 -3.52 .001 
Narrative Memory -1.461 .42 -.376 -3.44 .001 
Memory for Names 1.620 .55 .382 2.97 .004 

Teacher 

Model 1 
Imitating Hand Positions -1.367 .36 -.358 -3.80 <.001 

Model 2 
Imitating Hand Positions -1.547 .36 -.405 -4.24 <.001 

Memory for Faces .744 .36 . l 98 2.07 .041 

Note. Model Summary for Parents: F ( 4, 95) = 7 .5 8, p < .001, R2 = .242.; Teachers: F (7 , 
92) = 7.97, p < .001, R2 = .377 
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Table 39, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Depression Scores 

as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 3 
Imitating Hand Positions -1.838 .39 -.481 -4.75 <.001 
Memory for Faces .741 .35 .197 2.09 .039 
Visual Attention .741 .37 .200 2.02 .046 

Model4 
Imitating Hand Positions -1.300 .42 -.341 -3.07 .003 
Memory for Faces .785 .34 .208 2.29 .024 
Visual Attention 1.300 .41 .351 3.18 .002 
Finger Tapping -1.419 .52 -.344 -2.73 .007 

Model 5 
Imitating Hand Positions -1.098 .42 -.287 -2.59 .011 
Memory for Faces .938 .34 .249 2.74 .007 
Visual Attention 1.405 .40 .379 3.49 .001 
Finger Tapping -1 .540 .51 -.374 -3.02 .003 
Narrative Memory -.857 .37 -.211 -2.29 .024 

Model 6 
Imitating Hand Positions -1. 115 .41 -.292 -2.70 .008 
Memory for Faces 1.015 .34 .269 3.02 .003 
Visual Attention 1.172 .41 .316 2.89 .005 
Finger Tapping -1.537 .50 -.373 -3.09 .003 
Narrative Memory -1.189 .39 -.293 -3.05 .003 
Response Set 1.077 .45 .231 2.40 .018 

Note. Model Summary for Parents: F ( 4, 95) = 7 .58 , p < .001, R2 = .242.; Teachers: F (7, 
92) = 7.97,p < .001, R2 = .377 
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Table 39, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Depression Scores 

as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 7 
Imitating Hand Positions -.673 .44 -.176 -1.52 .131 
Memory for Faces 1.081 .33 .287 3.29 .001 
Visual Attention 1.279 .40 .345 3.22 .002 
Finger Tapping -1.471 .49 -.357 -3.02 .003 
Narrative Memory -1.269 .38 -.313 -3.32 .001 
Response Set 1.772 .52 .380 3.39 .001 
Design Copy -1.009 .42 -.300 -2.42 .018 

Model 8 
Memory for Faces 1.041 .33 .276 3.16 .002 
Visual Attention 1.294 .40 .349 3.24 .002 
Finger Tapping -1.773 .45 -.430 -3.96 <.001 
Narrative Memory -1.390 .38 -.343 -3.70 <.001 
Response Set 1.942 .51 .416 3.77 <.001 
Design Copy -1.273 .38 -.378 -3.32 .001 

Note. Model Summary for Parents: F (4, 95) = 7.58, p < .001, R2 = .242; Teachers: F (7, 
92) = 7.97,p < .001, R2 = .377 

The results of the stepwise linear regression produced eight significant models 

which predicted teacher rated Depression scores from the 15 NEPSY scores. The seventh 

stepwise multiple linear regression model explained the greatest amount of variance 

(37.7%) with a significance of F (7, 92) = 7.97,p < .001. As shown in Table 39, Memory 
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for Faces was a significant predictor of teacher rated Depression scores (Beta= .287, p = 

.001). Those with higher Memory for Faces scores were significantly more likely to have 

higher teacher rated Depression scores than those with lower Memory for Faces scores. 

Visual Attention was a significant predictor of teacher rated Depression scores (Beta = 

.345, p = .002). Participants with higher Visual Attention scores were significantly more 

likely to have higher teacher rated Depression scores than those with lower Visual 

Attention scores. Response Set was a significant predictor of teacher rated Depression 

scores (Beta = .3 80, p =.00 l ). Participants with a higher Response Set scores were 

significantly more likely to have higher Depression scores than those with lower 

Response Set scores. Finger Tapping was a significant predictor of teacher rated 

Depression scores (Beta= -.357, p = .003). Those with higher Finger Tapping scores 

were significantly more likely to have lower teacher rated Depression scores than those 

with lower Finger Tapping scores. Narrative Memory significantly predicted teacher 

rated Depression scores (Beta= -.313,p = .001). Those with higher Narrative Memory 

scores were significantly more likely to have lower teacher rated Depression scores than 

those with lower Narrative Memory scores. Design Copy scores were a significant 

predictor of teacher rated Depression scores (Beta = -.300, p = .018). Participants with 

higher Design Copy scores were significantly more likely to have lower teacher rated 

Depression scores than those with lower Design Copy scores. Finally, Imitating Hand 

Positions scores was a part of the model predicting teacher rated Depression scores, 

although it was not a significant predictor of teacher rated Depression scores (Beta = 

-.l 76,p = .131). 
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As shown in Table 39, the parent BASC-2 stepwise regression model and the 

teacher stepwise regression model each had Visual Attention and Narrative Memory as 

common significant predictors of Depression scores. In contrast, the parent model had 

Visual Motor Precision and Memory for Names as unique predictors of Depression 

scores. The teacher model had Memory for Faces, Finger Tapping, Response Set, and 

Design Copy as unique predictors. 

Somatization scores. The results of the stepwise linear regression produced 

seven models which significantly predicted parent rated Somatization scores from the 15 

NEPSY scores. The seventh stepwise multiple linear regression model explained the 

greatest amount of variance ( 48.8%) and significantly predicted parent rated 

Somatization scores, F (7, 92) = 12.52, p < .001. As shown in Table 40, Visual Attention 

was a significant predictor of parent rated Somatization scores (Beta = .654, p < .001 ). 

Participants with higher Visual Attention scores were significantly more likely to have 

higher Somatization scores than those with lower Visual Attention scores. Arrows was 

also a significant predictor of parent rated Somatization scores (Beta= .207, p = .032). 

Those with higher Arrows scores were significantly more likely to have higher 

Somatization scores than those with lower Arrows scores. Auditory Attention scores were 

a significant predictor of Somatization scores (Beta= .311, p = .003). Those with higher 

Auditory Attention scores were significantly more likely to have higher parent rated 

Somatization scores than those with lower Auditory Attention scores. Visual Motor 

Precision was also a significant predictor of parent rated Somatization scores (Beta= 

-.310, p = .00 l ). Those with higher Visual Motor Precision scores were significantly 
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more likely to have lower Somatization scores than those with lower Visual Motor 

Precision scores. Imitating Hand Positions scores were a significant predictor of 

Somatization scores (Beta= -.397, p < .001 ). Those with higher Imitating Hand Positions 

scores were significantly more likely to have lower Somatization scores than those with 

lower Imitating Hand Positions scores. Phonological Processing was a significant 

predictor of Somatization scores (Beta= -.394, p < .00 l ). Participants with higher 

Phonological Processing scores were significantly more likely to have lower 

Somatization scores than those with lower Phonological Processing scores. Finally, 

Response Set scores were a significant predictor of Somatization scores (Beta= -.220, p 

= .027). Those with higher Response Set scores were significantly more likely to have 

lower Somatization scores than those with lower Response Set scores. 

Table 40 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

Model 1 
Visual Attention 

Model2 
Visual A.ttention 
Visual Motor Precision 

B 

1.276 

1.932 
-2.202 

SE 

.41 

.40 

.48 

Beta 

.300 

.454 
-.433 

3 .11 

4.84 
-4.61 

p 

.002 

<.001 
<.001 

2 2 Note. Model Summary for Parents: F (7, 9 ) = 12.52,p < .001, R = .488; Teachers: F (7, 
92) = 9.44,p < .001, R2 = .418 
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Table 40, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 3 
Visual Attention 2.290 .40 .538 5.77 <.001 
Visual Motor Precision -1.718 .48 -.338 -3.58 .001 
Imitating Hand Positions -1.350 .42 -.308 -3.23 .002 

Model4 
Visual Attention 2.579 .39 .606 6.54 <.001 
Visual Motor Precision -1.477 .47 -.290 -3.15 .002 
Imitating Hand Positions -1.312 .40 -.299 -3.26 .002 
Phonological Processing -1.229 .42 -.258 -2.95 .004 

Model 5 
Visual Attention 2.698 .38 .634 7.05 <.001 
Visual Motor Precision -1.732 .46 -.341 -3.76 <.001 
Imitating Hand Positions -1.844 .43 -.421 -4.29 <.001 
Phonological Processing -1.504 .41 -.3 I 6 -3.65 <.001 
Arrows 1.119 .39 .276 2.87 .005 

Model 6 
Visual Attention 2.618 .38 .615 6.94 <.001 
Visual Motor Precision -1. 745 .45 -.343 -3.86 <.001 
Imitating Hand Positions -1.820 .42 -.415 -4.31 <.001 
Phonological Processing -1.774 .42 -.372 -4.18 <.001 
Arrows .997 .39 .246 2.58 .011 
Auditory Attention .987 .46 .182 2.15 .034 

Note. Model Summary for Parents: F (7, 92) = 12.52, p < .001, R2 = .488.; Teachers: F (7, 
92) = 9.44,p < .001, R2 

= .418 
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Table 40, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Parent 

Model 7 
Visual Attention 2.781 .38 .654 7.39 <.001 
Visual Motor Precision -1.575 .45 -.310 -3.51 .001 
Imitating Hand Positions -1.740 .41 -.397 -4.20 <.001 
Phonological Processing -1.879 .42 -.394 -4.50 <.001 
Arrows .838 .38 .207 2.18 .032 
Auditory Attention 1.690 .55 .311 3.08 .003 
Response Set -1.180 .53 -.220 -2.25 .027 

Teacher 

Model 1 
Narrative Memory -1.501 .48 -.299 -3.10 .003 

Model 2 
Narrative Memory -1. 705 .48 -.339 -3.57 .001 
Visual Attention 1.122 .44 .244 2.57 .012 

Model3 
Narrative Memory -1.367 .47 -.272 -2.94 .004 
Visual Attention 1.747 .46 .380 3.84 <.001 
Design Copy -1.414 .42 -.339 -3.35 .001 

Model 4 

Narrative Memory -1.999 .49 -.398 -4.08 <.001 

Visual Attention 1.741 .44 .379 3.99 <.001 

Design Copy -1.967 .44 -.472 -4.45 <.001 

Auditory Attention 1.968 .63 .336 3 .11 .002 

Note. Model Summary for Parents: F (7, 92) = 12.52,p < .001, R2 = .488; Teachers: F (7, 
92) = 9.44,p < .001, R2 = .418 
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Table 40, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 5 
Narrative Memory -2.199 .49 -.438 -4.47 <.001 
Visual Attention 1.718 .43 .374 4.00 <.001 
Design Copy -2.226 .45 -.534 -4.91 <.001 
Auditory Attention 1.959 .62 .334 3.15 .002 
Arrows .837 .41 .191 2.03 .045 

Model 6 
Narrative Memory -2.4 75 .49 -.492 -5.09 <.001 
Visual Attention 1.600 .42 .348 3.83 <.001 
Design Copy -2.827 .49 -.678 -5.78 <.001 
Auditory Attention 1.329 .64 .227 2.06 .042 
Arrows 1.186 .42 .271 2.84 .006 
Response Set 1.876 .68 .324 2.75 .007 

Model 7 
Narrative Memory -2.278 .48 -.453 -4.71 <.001 
Visual Attention 1.794 .42 .391 4.30 <.001 
Design Copy -2.342 .53 -.562 -4.46 <.001 
Auditory Attention 1.027 .64 .175 1.59 .114 
Arrows 1.527 .44 .349 3.50 .001 
Response Set 1.725 .67 .298 2.57 .012 
Imitating Hand Positions -1.166 .52 -.247 -2.25 .027 

"l\T,._,,, 1'1fn.rlo1 Qllt'Y\.-V.r)...-.r -Fn..- D.-,.-o.-.t.-,• 17 /7 0'1'\-:: 1 '1 .::;:,-, ..-. ,,,- (\(\1 v2 - AQQ. Tn.nnho.-r-• 17 /7 1 vvic;,. H'.lVU'-1 I.JUllllllUlJ .lVl .l Ul'-lll.:l. -1 \I, /,:..J 1,:.,. . ..1,:.,., j/ "- .vv 1, 1\. .,uu, 1 '-U\,.,11\,.,l..:). 1 \I, 

92) = 9.44,p < .001, R2 = .418 

140 



Table 40, continued 

Summary of Stepwise Linear Regression Analysis Predicting BASC-2 Somatization 

Scores as Rated by Parents Versus Teachers from the 15 NEPSY Variables 

B SE Beta t p 

Teacher 

Model 8 
Narrative Memory -2.028 .46 -.403 -4.39 <.001 
Visual Attention 1.802 .42 .393 4.28 <.001 
Design Copy -2.149 .52 -.516 -4.17 <.001 
Arrows 1.651 .43 .377 3.82 <.001 
Response Set 2.072 .64 .358 3.24 .002 
Imitating Hand Positions -1.339 .51 -.283 -2.62 .010 

Note. Model Summary for Parents: F (7, 92) = 12.52,p < .00L R2 = .488; Teachers: F (7, 
92) = 9.44,p < .001, R2 = .418 

Finally, the results of the stepwise linear regression also produced eight models 

which significantly predicted teacher rated Somatization scores from the 15 NEPSY 

scores. The seventh stepwise multiple linear regression model explained the greatest 

amount of variance ( 41.8%) and significantly predicted Somatization scores for teacher 

rated behavior, F (7, 92) = 9.44, p < .001. As shown in Table 40, Visual Attention scores 

were a significant predictor of teacher rated Somatization scores (Beta= .391, p < .00 l ). 

Those with higher Visual Attention scores were significantly more likely to have higher 

teacher rated Somatization scores than those with lower Visual Attention scores. 

Auditory Attention scores were not a significant predictor of teacher rated Somatization 
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scores (Beta= .175,p = .114), even though it was part of the best regression model. 

Arrows was also a significant predictor of teacher rated Somatization scores (Beta = 

.349, p = .001 ). Those with higher Arrows scores were significantly more likely to have 

higher Somatization scores. Response Set scores were a significant predictor of teacher 

rated Somatization scores (Beta= .298, p = .012). Those with higher Response Set scores 

were significantly more likely to have higher teacher rated Somatization scores than those 

with lower Response Set scores. Narrative Memory scores were a significant predictor of 

teacher rated Somatization scores (Beta= -.453, p < .00 l ). Those with higher Narrative 

Memory scores were significantly more likely to have lower teacher rated Somatization 

scores than those with lower Narrative Memory scores. Design Copy was a significant 

predictor of teacher rated Somatization scores (Beta= -.562, p < .00 l ). Those with higher 

Design Copy scores were significantly more likely to have lower teacher rated 

Somatization scores than those with lower Design Copy scores. Finally, Imitating Hand 

Positions was also a significant predictor of teacher rated Somatization scores (Beta= 

-.247, p = .027). Those with higher Imitating Hand Positions scores were significantly 

more likely to have lower Somatization scores than those with lower Imitating Hand 

Positions scores. 

As shown in Table 40, the two models had the following common significant 

predictors of Somatization scores: Visual Attention, Imitating Hand Positions, and 

Somatization scores, however, in the parent model, Response Set predicted significantly 

lower Somatization scores whereas in the teacher model, Response Set predicted 

142 



significantly higher Somatization scores. Finally, the parent model had Visual Motor 

Precision, Phonological Processing and Auditory Attention as unique predictors and the 

teacher model had Narrative Memory and Design Copy as unique predictors. 

Additional Predictive Analyses for Parent BASC-2 Scores 

Multiple linear regressions were also conducted to predict parent rated BASC-2 

scores of children using the variables of gender, age, and ethnicity. For a majority of the 

BASC-2 subscales, there were no significant multiple linear regression models. There 

was, however, a significant multiple linear regression which predicted Aggression scores 

from gender, age and ethnicity F (3, 37) = 3.12, p = .038 and explained 20.2% of the 

variance. As shown in Table 41, ethnicity was a significant predictor of parent rated 

Aggression scores (Beta = -.425, p = .012). Those who belonged to a different ethnic 

group, compared to Caucasians, were significantly more likely to have lower parent rated 

Aggression scores. 

Table 41 

Multiple Linear Regression Predicting BASC-2 Aggression from Gender, Age, Ethnicity, 

Age 

Gender 

Ethmc1ty 

B 

4.170 

3.197 

-9.817 

SE 

3.88 

3.67 

3.69 

Beta 

.160 

.139 

-.425 

Note. Model summary: F (3, 37) = 3.12, p = .038, R2 = .202. 
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.87 

-2.66 

p 

.289 

.389 

.012 



Summary of Results 

The results presented in this chapter are summarized below in terms of the 

research questions outlined in chapter 3. 

1) Do NEPSY: A Developmental Neuropsychological Assessment (NEPSY) scores 

predict The Behavior Assessment System for Children: Second Edition (BASC-2) 

Externalizing Composite and Internalizing Composite ratings? Yes, results of the 

stepwise linear regression analyses indicate that NEPSY scores do predict BASC-

2 scores. The overall model is significant for parent and teacher rated 

Externalizing Composite scores. Only one subtest, Visual Attention, was a 

significant predictor of both parent and teacher rated Externalizing Composite 

scores. In contrast, Phonological Processing was a significant predictor of parent 

rated Externalizing Composite scores and Auditory Attention was a significant 

predictor of teacher rated Externalizing Composite scores. 

The overall model is significant for parent and teacher rated Internalizing 

Composite scores as well. Imitating Hand Positions was a significant predictor for 

both parent and teacher rated Internalizing Composite scores. All three subtests in 

the Memory and Leaming domain (Memory for Faces, Memory for Names, and 

Narrative Memory) were significant predictors of parent rated Internalizing 

Composite scores. In contrast, only Memory for Faces and Narrative Memory 

were significant predictors for teacher rated Internalizing Composite scores. 

2) What are the neuropsychological predictors of parent rated externalizing 

behaviors? The hypothesis that weaknesses in attention, executive functions, and 
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memory predict more problematic externalizing behaviors was not supported. 

Tests of Attention/Executive Function were not uniformly significant predictors 

as only Visual Attention was a significant predictor for Hyperactivity, 

Aggression, and Conduct Problems. Tests of memory were not significant 

predictors for Hyperactivity, Aggression, or Conduct Problems. 

3) What are the neuropsychological predictors of parent rated internalizing 

behaviors? It was hypothesized that children who exhibit higher levels of 

internalizing behaviors will also exhibit weaknesses in the neuropsychological 

areas of memory, attention, language, and sensorimotor functioning. This finding 

was not supported. Although the overall model was significant not all subtests in 

the hypothesized domains were significant predictors nor did weaknesses in the 

neurocognitive areas always result in higher levels of internalizing behaviors. 

4) Do the neuropsychological predictors of parent rated behavior differ by gender? 

It was hypothesized that neuropsychological predictors will differ by gender. This 

hypothesis is partially supported. It was hypothesized that the best predictors for 

males would be tests of attention, memory, and visual spatial skills. Visual 

Attention predicted the most scores for males. One test of visual spatial skills, 

Visuomotor Precision, predicted some but not all internalizing behaviors in males. 

No tests of memory were significant predictors for boys. It was hypothesized that 

memory, and language. Some but not all subtests within the domains were 

significant predictors. Visual Attention and Response Set within the 
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Attention/Executive Function domain were significant predictors in females. In 

regards to language, Phonological Processing and Speeded Naming were 

significant predictors for girls. Memory for Faces and Memory for Names were 

the significant predictors within the Memory and Leaming domain. 

5) Do neuropsychological predictors for externalizing and internalizing behaviors 

differ based on the rater (parent or teacher)? It was hypothesized that the 

neuropsychological predictors of behavior will differ depending on whether a 

parent or teacher completed the behavior rating form. This hypothesis was 

supported. Differences in the Attention/Executive Functions, Visuospatial 

Processing, Language, and Sensorimotor domains were demonstrated on the 

stepwise linear regressions indicating that the predictors vary depending on rater. 
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CHAPTER V 

DISCUSSION 

The purpose of this study was to conduct a preliminary analysis of the validation 

of neuropsychological predictors of externalizing and internalizing problems in order to 

address the gap in the current body of literature. Archival neuropsychological evaluations 

of children were analyzed. Scores from the BASC-2 were reviewed as the measure of 

externalizing and internalizing behaviors and scores from the NEPSY were reviewed as 

the measure of neuropsychological functioning. Preliminary statistical analyses including 

Correlations, Cross-Tab Chi Square, ANOV A. and MANOV A \vere conducted to explore 

the data for multicollinearity and are reported in the results section. Multiple linear

stepwise regressions were conducted to answer the research questions. Results of the 

present study indicate that neuropsychological functioning as measured by the NEPSY is 

predictive of behavior as measured by the BASC-2. Analyses of interest for each 

hypothesis are reported below. 

Findings 

Hypothesis One 

Hypothesis One, which predicted that NEPSY scores predict BASC-2 

Externalizing and Internalizing Composite scores, was supported. 

Externalizing behaviors. The overall model ofNEPSY scores predicting 

Externalizing Composite scores was significant. In regards to the Attention/Executive 
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Functions domain, Visual Attention was a significant predictor of parent rated 

Externalizing Composite scores. Participants with higher Visual Attention scores were 

significantly more likely to have higher parent rated Externalizing Composite scores than 

those who had lower Visual Attention scores. Participants in the current study who were 

better able to select target pictures while ignoring distracter pictures were more likely to 

have externalizing behaviors rated as more severe. This finding differs from a study 

involving a similar task by Brodeur and Pond (2001) who found that children with 

ADHD had more difficulty identifying a visual target while ignoring distracters than 

children without hyperactive behaviors. There are significant differences in the 

methodology of the two studies that may account for the differing results. Broudeur and 

Pond used a timed computerized task to assess attention rather than a pencil and paper 

task. Additionally, in the Brodeur and Pond study, children were categorized by ADHD 

medication status. A possible explanation for the results obtained in the current study is 

that medication status affects externalizing behaviors which was not controlled for in this 

study. Further, children may have been more attentive and engaged in the computerized 

task rather than the pen and paper task on Visual Attention. 

In the Language domain, Phonological Processing was the only significant 

predictor of parent rated Externalizing Composite scores. Participants who had higher 

Phonological Processing scores were significantly more likely to have lower parent rated 

scores. This finding supports research from Horowitz et al. (2007) who suggest that 

language impairments are related to maladaptive behaviors since children with language 
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impairments cannot easily access and utilize appropriate language to manage conflict. 

Therefore, children with more developed language skills, such as better developed 

phonological processing, are less likely to experience maladaptive externalizing 

behaviors. 

The overall model predicting Externalizing Composite scores from the 15 NEPSY 

scores was significant for teacher report as well. In regards to the Attention/Executive 

Functions domain, Visual Attention scores were a significant predictor of teacher rated 

Externalizing Composite scores. As with parent report, participants with higher Visual 

Attention scores were significantly more likely to have higher Externalizing Composite 

scores for teachers. Meta-analyses have supported generalized attention deficits in 

children with mixed specific findings reported (Frazier et al., 2004; Purvis & Tannock, 

1995; Van Mourik et al., 2005; Weyandt, 2005; Willicut et al., 2005; Wu et al., 2002). 

Data from this study do not support generalized attention deficits as predictive of 

externalizing behaviors. Only one subscale, Visual Attention, was a significant predictor 

of externalizing behaviors and it was significant for both teacher and parent rated 

externalizing behaviors. One possible explanation for this finding is that Visual Attention 

is a measure of focused attention with visual stimuli which might be more engaging to 

the children. The other subscales of attention were not significant predictors of 

externalizing behaviors. Possible explanations for different predictive abilities of the 

subscales might be the mixed clinical sample and the different modality of the subtests 

(i.e. auditory or visual). The current literature reflects the ongoing debate regarding 

whether neuropsychological skills differ between the predominantly inattentive, 
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predominantly hyperactive-impulsive, and combined subtypes of ADHD (Chhabildas et 

al., 2001; Geurts et al., 2005; Wodka et al., 2008). In this study of a mixed clinical 

sample, participants were not categorized by ADHD subtype diagnosis and it is possible 

that the measures of attention were not sensitive enough to tease out fine differences 

amongst children with varied and complex backgrounds. A second subscale in the 

Attention/Executive Functions domain, Auditory Attention, was a significant predictor of 

teacher rated Externalizing Composite scores. Children with higher Auditory Attention 

scores were significantly more likely to have lower teacher rated Externalizing 

Composite scores. Auditory Attention is a task which requires sustained attention and 

includes the executive functioning areas of inhibition and cognitive flexibility. This 

finding supports previous studies by Weyandt (2005) and Frazier et al. (2004) which 

indicate that children with ADHD often have executive dysfunction which can affect 

behavioral regulation. In a large meta-analysis of 83 studies investigating the impact of 

executive dysfunction in children with ADHD, Willcutt et al. (2005) found that children 

with ADHD exhibited significant deficits on all administered tests of executive functions. 

Findings of the current study provide further support that better developed executive 

function skills can be a protective factor for externalizing behaviors. 

Internalizing behaviors. The stepwise multiple linear regression model predicting 

parent rated Internalizing Composite scores from the 15 NEPSY scores was significant. 

Participants with higher Visual Attention scores were more likely to have higher parent 

rated Internalizing Composite scores. This finding does not support a previous study by 

Emerson et al. (2004) who found that boys with Anxiety and Depression had slower 
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completion times and more errors on executive function tasks such as sequencing and 

problem-solving. However, the sample for this study included a mixed clinical sample of 

boys and girls, some with Anxiety, some with Depression, some with both, and some 

with neither. It is likely that the different participant profiles affected the results of the 

studies. 

In regards to the Sensorimotor domain, participants with higher Imitating Hand 

Positions scores were more likely to have lower parent rated Internalizing Composite 

scores. Similarly, participants with higher Visuomotor Precision scores were significantly 

more likely to have lower parent rated Internalizing Composite scores than those with 

lower Visuomotor Precision scores. Sensorimotor skills in children with internalizing 

behaviors is an area that is little researched. Gross motor deficits have been seen in 

children with specific Anxiety disorders such as selective mutism (Kristensen & 

Togerson, 2008) but fine motor skills are not as well researched. In a review of the 

literature, no studies were found that researched sensorimotor, either fine or gross, skills 

of children with depression or somatic behaviors. The findings from this exploratory 

study offer preliminary evidence that children with better developed fine motor and hand

eye coordination skills were less likely to experience internalizing problems. 

In regards to the Memory and Leaming Domain, participants with higher Memory 

for Names scores were significantly more likely to have higher parent rated Internalizing 

Composite scores than those with lower Memory for Names scores. Previous studies 

have evaluated memory in children with Anxiety under time restraints (Ladouceur et al., 

2005) which indicated slower response time to Anxiety. The Memory for Names subtest 
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is untimed which might account for the obtained higher scores. Two other memory tests, 

Narrative Memory and Memory for Faces, were significantly predictive of parent rated 

Internalizing Composite scores. Participants with higher Narrative Memory scores were 

more likely to have lower parent rated Internalizing Composite scores. On Memory for 

Faces participants with higher scores were more likely to have lower parent rated 

Internalizing Composite scores. Conflicting findings in the literature suggest that memory 

deficits in children are not well understood nor are memory skills well understood in 

relation to internalizing behaviors. Working memory deficits have been implicated in 

children with Anxiety (Visu-Petra et al., 2006) and children with depression (Burt et al., 

1995) and results from the current study confirm that children with fewer reported 

internalizing behaviors performed better on memory tasks with the exception of 

performance on Memory for Names. 

The overall model predicting Internalizing Composite scores from the 15 NEPSY 

scores was significant for teacher rated behavior. Interestingly, Finger Tapping, a 

measure of sensorimotor functioning, was a significant predictor of teacher rated 

Internalizing Composite scores. Those with higher Finger Tapping scores were 

significantly more likely to have lower teacher rated Internalizing Composite scores than 

those with lower finger Tapping scores. A review of the literature found support for 

motor deficits in children with Anxiety (Kristensen & Togerson, 2008), however, more 

heightened threat processing system rather than a true motor deficit. With that in mind, a 
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possible explanation for this study's findings is that the children did not perceive the 

evaluation as threatening thus their performance was not adversely affected by Anxiety. 

Imitating Hand Positions, a measure of sensorimotor functioning, was a 

significant predictor of teacher Internalizing Composite scores. Participants with higher 

Imitating Hand Positions scores were significantly more likely to have lower teacher 

Internalizing Composite scores than those with lower Imitating Hand Positions scores. As 

no studies were found that examined sensorimotor functioning in children with 

depressive or somatic behaviors, this study adds preliminary evidence that sensorimotor 

dysfunction is not a requisite characteristic of internalizing behaviors, however, more 

research will need to be conducted to gain a better understanding. 

In regards to the Memory and Learning domain, Memory for Faces \Vas a 

significant predictor of teacher rated Internalizing Composite scores. Participants with 

higher Memory for Faces scores were significantly more likely to have higher teacher 

rated Internalizing Composite scores than those with lower Memory for Faces scores. A 

review of the literature implicated working memory deficits in children and adults with 

anxiety (Visu-Petra et al., 2006) and depression (Burt et al , 1995). However, those results 

were not replicated in the present study. One possible explanation is that Memory for 

Faces is an untimed time test which may have been less anxiety-provoking for the 

participants. The task may not have appeared threatening to the children resulting in 

Narrative Memory was a significant predictor of teacher rated Internalizing 

Composite scores. Participants with higher Narrative Memory scores were significantly 
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more likely to have lower teacher Internalizing Composite scores than those with lower 

Narrative Memory scores. Horowitz et al. (2007) suggest that language mediates 

problematic behaviors because children are able to express their feelings appropriately 

and talk through problems. Narrative Memory is highly dependent on language thus, 

children who have more developed language skills are better equipped to engage with the 

complex cognitive demands that Narrative Memory requires. The higher obtained scores 

on Narrative Memory may indicate the children were able to quickly and accurately 

access their language skills so that more cognitive energy was able to be deployed for the 

memory demands of the test resulting in a better performance. 

In regards to Attention/Executive Functioning, Visual Attention was a significant 

predictor of teacher rated Internalizing Composite scores. Those with higher Visual 

Attention scores were significantly more likely to have higher teacher rated Internalizing 

Composite scores than those with lower Visual Attention scores. Additionally, on 

Response Set, children with higher scores were significantly more likely to have higher 

teacher Internalizing Composite scores. The obtained results indicate that children who 

performed better on attention tasks were rated as demonstrating more internalizing 

behaviors. This does not support research from Bagwell et al. (2006) who found evidence 

that adolescents with attention deficits were more at-risk for anxiety and mood disorders 

than those without attention deficits. A possible explanation for the different findings 

adolescents rather the children assessed in the current study. Additional research with 
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children and adolescents to study the effects of age, attention problems, and internalizing 

behaviors is warranted to gain a better understanding of the true relationship. 

In regards to Language, participants with higher Phonological Processing scores 

were significantly more likely to have higher teacher rated Internalizing Composite 

scores. It is unclear at this time why these results were obtained. Based on a review of the 

literature, no studies have examined the presence and/or significance of language 

impairments in children with anxiety, depression, or somatic behaviors. The obtained 

results suggest the possibility that language skills rather than deficits might be associated 

with internalizing behaviors, however, more research will need to be conducted to further 

explore this phenomenon. 

Hypothesis Two 

Hypothesis Two predicted that children who exhibit higher ratings of 

externalizing behaviors based on parent report will also exhibit weaknesses in the 

neuropsychological areas of executive functions, attention, and memory. 

Hyperactivity. The stepwise multiple linear regression model predicting parent 

rated Hyperactivity from the 15 NEPSY scores was significant. Visual Attention \Vas a 

significant predictor of Hyperactivity scores. Participants with higher Visual Attention 

scores were significantly more likely to have higher Hyperactivity scores than those with 

lower Visual Attention scores. As mentioned previously, attention deficits typically 

accompany hyperactive behaviors (American Psychiatric Association, 2000). The 

obtained results do not support findings in studies (Frazier et al.. 2004; Spira & Fischel, 

2005) which found attention deficits associated with children with hyperactivity. The 
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reasons for the results obtained in the current study are unclear but it is possible that age 

of participants and diagnoses affected the results. Design Copy was also a significant 

predictor of Hyperactivity scores. Participants with higher Design Copy scores were 

significantly more likely to have lower Hyperactivity scores than those with lower Design 

Copy scores. This finding supports emerging data in the field by Seguin et al. (2009) 

which suggests that visual-spatial deficits are associated with hyperactivity. 

Aggression. The stepwise multiple linear regression model predicting parent rated 

Aggression scores from the 15 NEPSY scores was significant. Visual Attention was a 

significant predictor of Aggression scores. Participants with higher Visual Attention 

scores were significantly more likely to have higher Aggression scores than those with 

lower Visual Attention scores. This finding does not support research by Seguin et al. 

(1995) and Giancola et al. (1998) who found executive functioning deficits associated 

with aggression. A possible explanation for these disparate findings may lie in the 

complex sample used in the current study. Additionally, findings from Seguin et al. 

( 1995) were based on research with physically aggressive boys whereas findings from 

Giancola et al. (1998) were based on adult women. It is possible that attention and 

executive functioning are more predictive of certain types of aggression, such as physical 

aggression, and with adults than with children. Further research of this area will help 

clarify the relationship of attention and executive functioning to aggression. 

Hand Positions was a significant predictor of Aggression scores. Those with higher 

scores were significantly more likely to have lower Aggression scores than those with 
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lower scores. Finger Tapping scores were also a significant predictor of Aggression 

scores. However, participants with higher Finger Tapping scores were significantly more 

likely to have higher Aggression scores than those with lower Finger Tapping scores. The 

difference in directionality of prediction is an interesting result. No studies have been 

published examining the relationship of aggression and sensorimotor skills. It is unclear 

at this time as to what caused this difference in directionality. Further research can 

provide additional information to better understand this finding. 

Conduct Problems. The stepwise multiple linear regression model predicting 

parent rated Conduct Problems scores from the 15 NEPSY scores was significant. 

Auditory Attention was a significant predictor. Those with higher Auditory Attention 

scores were significantly more likely to have higher Conduct Problems scores than those 

with lower Auditory Attention scores. Visual Attention was also a significant predictor of 

Conduct Problems. Participants with higher Visual Attention scores were significantly 

more likely to have higher Conduct Problems scores than those with lower Visual 

Attention scores. Research by Scheres et al. (2001 )~ Olvera et al. (2005) and Giancola and 

Mezzich (2000) all indicated attention and executive functioning deficits in children and 

adolescents with conduct problems. Results of the current study are not commensurate 

with their findings. In the current study, better developed attention and executive 

functioning skills are predictive of more severe conduct problems. Reasons for this 

complexity of the mixed clinical sample used in the current study. Previous studies 

looked at neuropsychological functioning of children and adolescents with diagnosed 
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conduct disorders but the current study examined ratings of conduct problems in children 

with and without diagnosed conduct problems. 

In regards to Language, Phonological Processing was a significant predictor of 

Conduct Problems. Participants with higher Phonological Processing scores were 

significantly more likely to have lower Conduct Problems scores than those with lower 

Phonological Processing scores. Comprehension of Instructions was a significant 

predictor of Conduct Problems scores as well. Participants with higher Comprehension of 

Instrnction scores were significantly more likely to have lower Conduct Problems scores 

than those with lower Comprehension of Instrnctions scores. Previous studies by Speltz 

et al. (1999), Cohen et al. (1998), and Brownlie et al. (2004) found language impainnents 

in children with conduct problems. Cohen et al. suggest that language impairment 

impedes the child's ability to verbally problem-6solve thus leading to social difficulties 

often resulting in conduct problems. Results of the current study support previous 

findings. 

In summary, although the overall model is significant for the prediction of 

Hyperactivity, Aggression, and Conduct Problems from neurocognitive scores, the results 

do not support the hypothesis. The results do not indicate that children who exhibit higher 

ratings of externalizing problems will also exhibit weaknesses in the neuropsychological 

areas of executive functions, attention, and memory. Tests of executive function and 

memory were not significant predictors for any externalizing behavior. 

158 



Hypothesis Three 

Hypothesis Three predicted that children who exhibit higher levels of internalizing 

behaviors by parent report will also exhibit weaknesses in the neuropsychological areas 

of Memory and Leaming, Attention/Executive Functioning, Language, and Sensorimotor 

Functioning. 

Anxiety. The stepwise multiple linear regression predicting Anxiety from the 15 

NEPSY scores was significant. Tower, a test of executive functioning, was a significant 

predictor of Anxiety scores. Those with higher Tower scores were significantly more 

likely to have lower Anxiety scores than those with lower Tower scores. Only one study 

was found during a review of the literature that examined anxiety and executive 

functioning. Emerson et al. (2004) found that boys with anxiety and depression had 

slower completion times and more errors on executive functioning tasks. Results of the 

current study support the previous finding and suggest that executive dysfunction is 

related to anxiety. 

Memory for Names was a significant predictor of Anxiety scores. Those with 

higher Memory for Name scores were significantly more likely to have higher Anxiety 

scores than those with lower Memory for Names scores. This result is not commensurate 

with findings from Visu-Petra et al. (2006) who report that across studies working 

memory deficits and anxiety are related. Additionally, Vasa et al. (2007) found that 

Memory for Names is a complex task that requires both verbal and visual memory. It is 

unclear why children demonstrated better developed memory skills on this task. One 
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possible explanation for the difference is that children with diagnosed anxiety disorders 

might perform differently on measures of memory than children who have higher parent 

rated Anxiety behaviors. Additional research in memory and anxiety would be beneficial 

to help clarify the true relationship. 

In regards to the Sensorimotor Functions domain, Visuomotor Precision scores 

were a significant predictor of Anxiety scores. Those with higher Visuomotor Precision 

scores were significantly more likely to have lower Anxiety scores than those with lower 

Visuomotor Precision scores. These results do not support research from Kristensen and 

Togerson (2008) who found that motor deficits in children with a specific anxiety 

disorder and selective mutism are common. Further, Sigurdsson et al. (2002) found that 

boys with motor delays at age seven were much more likely to be rated by their mother as 

displaying persistent anxiety as adolescents. The results of the current study do not 

support sensorimotor deficits as characteristic of anxiety. However, significant predictive 

results were found with only one test of hand-eye coordination and fine motor skills. A 

likely reason for the differing results is that gross motor skills were not assessed on the 

NEPSY. It is possible that fine motor skills have a different relationship with anxiety 

although more research is needed to support this hypothesis. 

Depression. The stepwise multiple linear regression model predicting Depression 

scores from the 15 NEPSY scores was significant. Visual Attention was a significant 

predictor of Depression scores. Participants with higher Visual Attention scores were 

significantly more likely to have higher Depression scores than those with lower Visual 

Attention scores. Deficits in attention and executive functions are widely reported in 
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adults with depression (Kyte et al., 2005; Gohier et al., 2009; Mahurin et al., 2006; 

Paelecke-Haberman et al, 2005; Uekermann, 2008) but little research has been conducted 

with children. Kyte et al. (2005) found executive function deficits in adolescents but did 

not research the relationship in younger children. Results from the present study do not 

indicate that deficits in attention or executive functioning predict depression in children. 

As discussed earlier, the reason for differences in the obtained results are unclear at this 

time although it is possible that the mixed clinical sample of children with depression and 

without depression affected the outcomes. It is likely that children with diagnosed 

depression would perform differently on tests of attention and executive functioning than 

children without diagnosed depression. Future research should evaluate attention and 

executive functioning in children with diagnosed depression and other mood disorders to 

help clarify the relationship. 

In the Sensorimotor Functions domain, Visuomotor Precision scores were a 

significant predictor of Depression scores. Those with higher Visuomotor Precision 

scores were significantly more likely to have lower Depression scores than those with 

lower Visuomotor Precision scores. A review of the literature indicates that no studies 

have examined sensorimotor functioning in children with depression. Data from the 

current study suggest that sensorimotor deficits are not characteristic of depression. It is 

possible that well developed sensorimotor skills could be a protective factor for onset of 

rlPprPi.:i.:irm ~lthrrnah mnrh morP rPi.:e~rrh will nPPrl tn hP ronrlnrterl tn ~unnnrt nr u•fntP o rr 

this hypothesis. 
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In regards to the Memory and Leaming domain, Memory for Names was a 

significant predictor of Depression scores. Participants with higher Memory for Names 

scores were significantly more likely to have higher Depression scores than those with 

lower Memory for Names scores. Narrative Memory scores were also a significant 

predictor of Depression scores. However, those with higher Narrative Memory scores 

were significantly more likely to have lower Depression scores than those with lower 

Narrative Memory scores. Overall memory deficits associated with depression have been 

well established in the adult literature (Burt et al., 1995; Pine et al., 2004; Reid et al.. 

2006). However, no studies were found in a review of the literature that looked at 

memory in children with depression. Data from the current study indicate a variable 

relationship of memory to depression. The reason as to the variability remains unclear. 

More language is required for Narrative Memory than for Memory for Names and as 

mentioned previously, better developed language skills may allow for more cognitive 

resources to be accessed and utilized for the complex memory tasks associated with 

Narrative Memory. Memory for Names has a verbal and visual memory component 

rather than just the verbal component of Narrative Memory. It is possible that visual 

memory has a different relationship with depression than verbal memory. although more 

research is needed to justify this hypothesis. 

Somatization. The stepwise multiple linear regression model predicting 

Sensorimotor Functions domain, Visuomotor Precision was a significant predictor of 

Somatization scores. Children with higher Visuomotor Precision scores were 
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significantly more likely to have lower Somatization scores than those with lower 

Visuomotor Precision scores. Additionally, Imitating Hand Positions was a significant 

predictor of Somatization scores. Those with higher Imitating Hand Positions scores were 

significantly more likely to have lower Somatization scores than those with lower 

Imitating Hand Positions scores. In the current study, children with better developed 

sensorimotor skills were rated as exhibiting fewer somatic behaviors by their parent. 

Neuropsychological skills and deficits associated with somatization have not been studied 

with adults or children. Data from the current study offers preliminary evidence that 

sensorimotor deficits are not associated with somatic behaviors. Future research will need 

to explore the relationship of sensorimotor functioning to determine if this hypothesis is 

supported by additional research. 

In regards to the Attention/Executive Functions domain~ Visual Attention was a 

significant predictor of Somatization scores. Participants with higher Visual Attention 

scores were significantly more likely to have higher Somatization scores than those with 

lower Visual Attention scores. Auditory Attention scores were also a significant predictor 

of Somatization scores. Those with higher Auditory Attention scores were significantly 

more likely to have higher Somatization scores than those with lower Auditory Attention 

scores. Results from the current study suggest that better developed attention and 

executive functioning skills are associated with more problematic somatic behaviors. As 

mentioned above, neuropsychological skills and deficits associated with somntization 

have not been studied with adults or children. Additional research will need to be 

conducted in order to better understand these findings. 
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Phonological Processing, a test of language, was a significant predictor of 

Somatization scores. Participants with higher Phonological Processing scores were 

significantly more likely to have lower Somatization scores than those with lower 

Phonological Processing scores. Although no research was found in a review of the 

literature assessing language and somatization in children, language research in other 

neuropsychological domains offers the theory that language can be a protective factor for 

maladaptive behavior (Horowitz et al., 2007). Perhaps, better developed language skills 

allow children to express their feelings and concerns rather than internalizing them and 

developing physical markers for their distress. 

Finally, in the Visuospatial Processing domain. Arrows was a significant predictor 

of Somatization scores. Those with higher Arrows scores \Vere significantly more likely 

to have higher Somatization scores than those with lower Arrows scores. This is an 

interesting finding but it remains unclear as to why better developed visual spatial skills 

are predictive of more maladaptive somatic behaviors. No studies were found in a review 

of the literature to help explain this finding. More research will need to be conducted to 

fully understand this finding. 

In summary, the hypothesis that children who exhibit higher levels of 

internalizing problems by parent report will also exhibit weaknesses in the 

neuropsychological areas of Memory and Leaming, Attention/Executive Functions~ 

Language, and Sensorimotor functioning was not supported although the overall model of 

predicting internalizing problems was significant. The obtained results indicate that 

children with higher memory, visual spatial, and attention scores also had higher Anxiety 
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scores. However, children with higher visual spatial scores were more likely to have 

lower Depression scores. Some of the most intriguing findings regard the relationship of 

internalizing behaviors and somatization. A review of the literature resulted in no studies 

that examined neuropsychological functioning in children with Somatization. Therefore, 

this study is able to offer some preliminary research to the field. The obtained results 

suggest that visual spatial and language deficits were not associated with somatic 

behaviors. Performance on Visual Attention and Auditory Attention suggests that better 

developed attention skills were associated with higher Somatization scores. However, the 

same relationship was not evidenced on Response Set which is similar to but more 

complex than Auditory Attention. Some children may have found the Response Set more 

challenging and thus more engaging. The relationship of Attention and Somatization 

remains murky and further research is needed for clarification. 

Hypothesis Four 

Hypothesis Four predicted that neuropsychological predictors will differ by 

gender. It was hypothesized that the best predictors for males would be tests of 

Attention/Executive Functioning, Memory, and Visual-Spatial skills. For females it \Vas 

hypothesized that the best predictors would be tests of Attention/Executive Functioning~ 

Memory, and Language. 

In summary, the hypothesis that neuropsychological predictors will differ by 

predictors of behaviors overlapped between males and females. The overall model of 

predicting the Externalizing Composite score from the 15 NEPS Y scores was significant 
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for males but not for females. The model predicting Internalizing Composite scores from 

the 15 NEPSY scores was significant for both females and males. 

Males. It was hypothesized that the best predictors for males would be tests of 

Attention/Executive Functioning, Memory and Leaming, and Visual-Spatial skills. The 

results indicate that Visual Attention, a measure of focused and sustained attention with 

time constraints, predicted the most behavior scores (i.e. Externalizing Composite, 

Internalizing Composite, Hyperactivity, Aggression, Conduct Problems, Depression, and 

Somatization) for males. Visuomotor Precision, a test of visual spatial processing skills. 

predicted the Internalizing Composite, Depression, and Somatization. No tests within the 

Memory and Leaming domain were statistically significant predictors of behavior scores 

for males. Therefore, this hypothesis is only partially supported. 

Impairments in attention and executive function have been found in male and 

female children (Seidman, 2006; Weyandt, 2005). A study by Seguin et al. ( 1995) 

indicated that attention and executive functions are the most affected neuropsychological 

domain in physically aggressive boys. However, Giancola et al. ( 1998) found similar 

deficits in aggressive women and Giancola and Mezzich (2000) found significant 

neuropsychological deficits on almost all assessed measures of executive functions in a 

sample of adolescent females with conduct problems. It is possible that the relationship of 

externalizing behaviors in girls is different than that of externalizing behaviors in boys. 

adolescent girls, and women. /1~ second possible explanation for the obtained results is 

that ratings of girls' externalizing behaviors typically reflect less severe problems 

(Reynolds & Kamphaus, 2004 ). A recent study by Thorell and Rydell (2008) found 
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gender differences in behavior problems in children where males with ADHD exhibited 

more problematic behaviors. Scores from the current study suggest that males with better 

developed attention and sensorimotor functioning exhibit fewer internalizing behaviors 

which supports research by Thorell and Rydell. 

Females. It was hypothesized that the best predictors for females would be tests 

of Attention/Executive Functioning, Memory and Leaming, and Language. For 

Attention/Executive Functioning, Visual Attention and Response Set predicted Conduct 

Problems and Somatization in females. In regards to Language, the results indicate that 

Phonological Processing predicted Conduct Problems and Speeded Naming predicted 

Aggression in girls. Two tests of Memory and Leaming, Memory for Faces and Memory 

for Names, predicted Somatization in girls. Interestingly, both tests within the 

Visuospatial Processing domain were statistically significant predictors for females. 

Scores on Design Copy predicted Hyperactivity scores and Arrows scores predicted 

Depression scores. Further, two test of Sensorimotor function predicted behavior scores. 

Imitating Hand Positions predicted Anxiety scores and Visuomotor Precision scores 

predicted Somatization scores in girls. Girls with higher Arrows scores were more likely 

to have lower Internalizing Composite scores than those with lower scores. Visual spatial 

skills in children with internalizing problems are little researched. In adults, Eysenck et 

al. (2005) found no visual spatial deficits associated with anxiety. However, visual spatial 

with PTSD (Beers & De Bellis, 2002). Further, no studies were found that examined 

visual spatial functioning in children with depression or somatization. Data from the 
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current study suggests that visual spatial deficits are not associated with internalizing 

behaviors in girls. Visual spatial gender differences in adults are well established (Kass, 

Ahlers, & Dugger, 1998). There is no consensus in the literature and debate continues to 

rage regarding the etiology of the differences. Kass et al. demonstrated that with training 

on mental manipulation of an object women could improve their visual spatial skills to be 

on par with male scores. Results of the current study provide additional support that there 

are gender differences in visual spatial skills in children. 

Therefore, the hypothesis is supported that tests of Attention/Executive 

Functioning, Memory and Leaming, and Language would predict behavior scores in 

females, however, predictions from tests of Visuospatial Processing abilities and 

Sensorimotor functions were also found. 

Hypothesis Five 

Finally, Hypothesis Five stated that the neuropsychological predictors of behavior 

will differ depending on whether a parent or teacher completed the behavior rating form. 

The hypothesis that neuropsychological predictors of behavior will differ depending on 

whether a parent or teacher completed the behavior rating form is supported. 

Externalizing behaviors. The overall model predicting Externalizing Composite 

scores from the 15 NEPSY scores was significant for both parent and teacher rated 

behaviors. One test, Visual Attention, was a significant predictor of Externalizing 

Composite scores for both parent and teacher report. However~ differences '.Vere found 

among the other predictors of Externalizing Composite scores with Phonological 

Processing significant for parent rated behaviors and Auditory Attention for teacher rated 
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behaviors. Predictors for Hyperactivity, Aggression, and Conduct Problems vary between 

raters. 

Design Copy was a significant predictor of Hyperactivity for both parent and 

teacher report. Visual Attention was also a significant predictor of parent rated 

Hyperactivity scores. In the area of Aggression, data varied by parent and teacher ratings. 

Visual Attention was a significant predictor of parent and teacher rated Aggression. 

However, for parent ratings, the Sensorimotor domain areas of Imitating Hand Positions 

and Finger Tapping were the best predictors of Aggression scores. For teacher ratings, 

the Visuospatial Processing domain test of Design Copy and the Sensorimotor domain 

test of Visuomotor Precision were statistically significant predictors of Aggression. 

Interestingly, no NEPSY scores were predictive of Conduct Problems for teacher ratings. 

However, several NEPSY tests were predictive of Conduct Problems for parent ratings 

(i.e. Auditory Attention, Phonological Processing, Visual Attention, and Comprehension 

of Instructions). 

Internalizing behaviors. Differences were noted in predictors of Internalizing 

Composite scores for parent and teacher rated behaviors. Differences were seen in the 

Attention/Executive Functioning, Visuospatial Processing, Language, and Sensorimotor 

domains. Only in the Memory and Leaming domain did subtests predict behavior for 

both parent and teacher ratings. There is some overlap in parent and teacher predictive 

scores for ,;\nxiety. In the Memory and Leaming domain, Memory for Names, was a 

statistically significant predictor of parent and teacher rated Anxiety but Narrative 

Memory was significant for only teacher ratings. In regards to the Visuospatial 
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Processing domain, Visuomotor Precision, was predictive of both parent and teacher 

ratings. Attention/Executive Functioning provided only one significant test, Tower, 

which predicted parent rated Anxiety. Sensorimotor domain tests of Finger Tapping and 

Imitating Hand Positions predicted only teacher rated Anxiety. Only one Language 

domain test, Speeded Naming, was significant for either parent or teacher rated Anxiety. 

Speeded Naming was a significant predictor of teacher rated Anxiety. 

Differences were seen in the predictors of Depression. In the Attention/Executive 

Functioning domain, Visual Attention was a significant predictor of Depression for both 

parent and teacher ratings although Response Set was significant for only teacher rating. 

In the Sensorimotor domain, Finger Tapping and Imitating Hand Positions were 

significant for teacher ratings. There was some overlap in the Memory and Learning 

domain with Narrative Memory predictive of both parent and teacher ratings of 

Depression. Differences were found within the Memory and Learning domain as Memory 

for Names was significant for parent ratings and Memory for Faces was significant for 

teacher ratings. Differences were also seen in the Visuospatial Processing domain with 

Visuomotor Precision a significant predictor of parent rated Depression and Design Copy 

a significant predictor of teacher rated Depression. 

Visual Attention, Imitating Hand Positions, Arrows, Auditory Attention, and 

Response Set were all significant predictors of parent and teacher rated Somatization. 

Processing were also significant predictors. Finally, for teacher rated Somatization, 

Design Copy and Narrative Memory were significant predictors. 
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In summary, predictors of behavior vary by parent or teacher rated behavior. 

Little research was found that examined differences in parent and teacher reported 

behavior. Martin-Storey, Serbin, Stack, and Schwartzman (2009) found that teacher 

ratings of behavior were not predictive of parent ratings of behavior. The authors suggest 

that their findings provide support for multiple observations of behavior across settings as 

a means of providing better information. Results from the current study are 

commensurate with their findings. Children can exhibit different behaviors in different 

settings resulting in different ratings of behavior. These behavior differences can arise 

from varied expectations and rules. Parent and teacher ratings can be valid indicators of 

behavior even if differences are displayed. 

Limitations 

The first limitation of the study is due to the methodological limitations inherent 

with the analysis of archival data. Although the reviewed neuropsychological reports 

were similar; specific information and measures differed. It was not possible to control 

the information that was contained in the individual neuropsychological evaluation 

reports. Reports were missing data, norm groups were not identified, and different 

measures were administered. Additionally, there was a lack of standardization in 

methodology of determining pre-existing conditions and determination of disability. 

The second limitation of the study is in regards to the measures used for the study. 

only from one measure based on ratings of behavior by parent and teacher. Data 

regarding neuropsychological functioning was obtained from only one measure. It is 
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important to note that while the use of only one measure for behavior and 

neuropsychological functioning was used in this exploratory study, multiple sources of 

data should be used for disability determination. Further, validity index scores were not 

reported in all reports and it was assumed that if scores were reported in the 

neuropsychological evaluation report than validity index scores were within acceptable 

ranges. 

The third limitation of this study regards the sample. Due to the complex medical, 

cognitive, and psychological factors of the participants a matched control group was not 

utilized in this study. Due to these complex characteristics of the sample, generalizing to 

a larger population is limited. Further, this study did not control for medication status and 

the effects of medication on behavior or neuropsychological functioning. Finally, the 

effects of IQ were not controlled for and it is unknown how the results would differ if it 

had been controlled. 

Future Research 

More research will need to occur to further elucidate the true 

relationships/interactions of brain-behavior relationships and how the BASC-2 and 

NEPSY measure it. Future directions of study should include a larger sample with 

uniform standards for identification of medical, cognitive, and psychological conditions. 

The use of a control group would also clarify the presence and significance of true 

neuropsychological functioning using multiple methods would be important to include as 

well. Future research should explore how behavior and neuropsychological functioning 
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affect academic achievement and learning. The NEPSY-2 is now available and may 

interact differently with the BASC-2 and additional research is needed to explore this 

interaction. 

Summary 

In summary, based on the findings of this study, it appears that NEPSY scores do 

predict BASC-2 scores. Due to the exploratory nature of this study, the obtained results 

raise additional questions and further research is indicated for a better understanding of 

the nature and generalizability of these findings. 

One of the major aims of this paper was to add to the current body of literature on 

neurocognitive functioning and behavior in children. This study was designed to help 

identify neurocognitive strengths and weaknesses that may affect behavior so that 

effective interventions may be implemented. The obtained information is useful in 

conjunction with the literature and increases our understanding of neurocognitive 

dysfunction and problematic behaviors. A strength of this study was the examination of 

multiple neurocognitive domains and areas of behavior. Few studies have evaluated 

multiple domains and this study provides initial evidence that neurocognitive functioning 

predicts behavior in children. Somatization is an area that is under researched and this 

study provides some preliminary data of the relationship of neurocognitive functioning 

and somatic behaviors. 

School psychologists and other school personnel may find it helpful to 

conceptualize a linkage between neurocognitive skills and behavior in their 
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understanding of children. Findings of this study indicate that neurocognitive skills are 

predictive of behavior in children. It is important for school psychologists and school 

personnel to understand the biopsychosocial environment of a child to better 

conceptualize children and behavior, especially problematic behavior. This study 

provides support for cognitive linkages in children, that is, strengths and weaknesses in 

areas of cognition can be revealed in behavior. Additionally, school psychologists should 

be aware of the average Mean scores reported for neurocognitive scores and behavior in a 

mixed clinical sample. It is important to note that children with significant medical, 

psychological, and cognitive histories do not necessarily demonstrate weaknesses in 

neurocognitive domains or behaviors. In fact, some participants demonstrated superior 

neurocognitive skills and behavior. 
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