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ABSTRACT 

A COMPARISON OF THE COGNITIVE PATTERNS OF ADHD AND 

NORMAL GIRLS ON THE WOODCOCK-JOHNSON 
TESTS OF COGNITIVE ABILITY (REVISED) 

JENNIFER WADE SHEWMAKER, B.S. 

MAY 1996 

The cognitive patterns of 60 girls, 32 with Attention Deficit

Hyperactivity Disorder (ADHD) and 28 without ADHD, between the 

ages of 6 and 11 were compared. The cognitive patterns were 

determined by cluster analyzing the 7 factor scores on the 

Woodcock-Johnson Tests of Cognitive Ability in the Woodcock

Johnson Psycho-Educational Battery (Revised) (WJ-RC: Woodcock &

Johnson, 1989). The results showed that ADHD girls have 
. . 

significantly different cognitive patterns on the WJ-RC than non-

ADHD girls in terms of processing preference. These results show 

different patterns from those of previous studies comparing 

cognitive patterns of ADHb and non-ADHD boys. This supports 

previous research that has postulated different manifestations of 

ADHD across genders. 
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CHAPTER I 

INTRODUCTION 

Attention Deficit Hyperactivity Disorder (ADHD) is a 

developmental disorder characterized by developmentally 

inappropriate degrees of inattention, over activity, and impulsivity. 

These symptoms often appear early in life and are evident across 

different situations and environments (Barkley, 1990). Most of the 

research on ADHD has been completed with boys. The research that 

includes ADHD girls has shown inconsistencies as to the manifestation 

of the disorder across genders. Some researchers have found 

similarities in the way that ADHD manifests in boys and girls (Breen, 

1989; Hom, Wagner, & Ialongo, 1989) while others have suggested 

differences in the characteristics of the disorder in boys and girls 

(R.T�Brown, Madan-Swain, & Baldwin, 1991; deHass, 1986; Kashani, 

Chapel, Ellis, & Shekim, 1979; McGee & Feehan, 1991). 

Research supports subtyping within constructs. One example of 

this is learning differences. While the ability to learn to some extent 

is present in most people, the way that information is perceived, 

processed, and organized has been shown to vary among different 

people (Brodzinsky, 1982; Dunn, 1987; Dunn & Dunn; 1978, 1987; 

Gardner, 1993; Gregorc, 1982; Keefe, 1982; Shuell, 1981; Tyler, 1974; 

Witkin, Moore, Goodenough, & Cox, 1977; Woolfolk, 1990). Subtypes 

have also been found within specific disorders such as reading 

1 



disorders (Aaron, 199 5; Belmont & Birch, 1966), spelling disorders 
2 

(Newman, Wright, & Fields, 1989), learning disabilities (Lawson & 

Inglis, 1984; Rourke, 1988) and eating disorders (Welch, Hall, & 

Renner, 1990). Rourke (1988) found subtypes of nonverbal learning 

disabilities in which behavior and cognitive processing were linked. 

Researchers have also been focusing on delineating subtypes within 

ADHD. Conners (1995) suggests that it is likely that both 

symptomatic and neuropsychological subtypes of ADHD exist. Brown 

( 199 5) notes that attention deficit disorders are diverse and may 

manifest with hyperactivity, cognitive impairments, and/or 

emotional and behavioral problems. Research has suggested that 

behavioral and cognitive subtypes exist within ADHD (August & 

Garfinkel, 1989; Dykman & Ackerman, 1993; Schaughency & Hynd, 

1989). Some researchers (McCullough & Miller, 1993; Kavcic, Leslie, 

Miller, & McCullough, 1992; McCullough, Miller, Kavcic, & Leslie, 

1992) have found subtypes according to cognitive processing 

preference in ADHD boys. 

The purpose of this study was to determine if ADHD girls 

manifest cognitive patterns that are significantly different from 

those of normal girls. It was hypothesized that the study would show 

that ADHD girls and normal girls manifest significantly different 

cognitive patterns as measured by the WJ-RC in terms of processing 

preference. The review of current research on characteristics of 

ADHD girls suggests that ADHD in girls may be due to a neurological 



basis (R.T. Brown et al., 1991; James & Taylor, 1990). Likewise, 

research seems to suggest that, with age, boys improve more than 
.. .
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girls in terms of neurocognitive functioning (R.T. Brown et al., 1991; 

Brown & Borden, 1986; Weiss & Hechtman, 1986). This suggests a 

unique pattern in neurocognitive functioning for ADHD girls. In 

addition, inferences of decreased cerebral blood flow, frontal lobe 

deficits on neuropsychological tests, and various other 

psychophysiological findings promote the idea of the involvement of 

central nervous system mechanisms in ADHD (Chelune, Ferguson, 

Koon, & Dickey, 1986; Hastings & Barkley, 1978; Lou, Henriksen, & 

Bruhn, 1984). 

Research questions. The literature reviewed suggests several 

relevant research questions. The research concerning subtypes of 

learning indicates that children learn through different modes of 

processing. This suggests the question: do girls have a preferred 

mode of processing? The research suggesting a link between 

behavioral patterns and patterns of cognitive processing ·suggests the 

question: are the behavioral differences between ADHD boys and 

girls linked to cognitive processing differences? The studies that 

propose cognitive differences between ADHD and normal boys 

suggest the question: is the preferred mode of processing different in 

ADHD and normal girls? The fact that the WJ-RC provides 

information concerning strengths and weaknesses in processing in 

several areas, suggests that it is an appropriate instrument for use 



4 
in this study. The contradictory research regarding gender 

similarities and differences in the manifestation of ADHD suggests 

that a study focusing on the cognitive functions of ADHD girls is 

valuable. Such a study can add to the general knowledge about ADHD 

girls. In addition, the results may be compared to former studies 

focusing on the cognitive patterns of ADHD boys. A review of the 

research provokes all of these questions and suggests that this study 

provides information that will contribute to the field of knowledge 

concerning ADHD, particularly ADHD girls. 

Definition of terms. For the purposes of this article, ADHD has 

been defined as a developmental disorder characterized by 

developmentally inappropriate degrees of inattention, over activity, 

and impulsivity with ·symptoms appearing early in life that are 

evident across different situations and environments (Barkley, 

1990). Subjects identified here as ADHD had been previously 

diagnosed by a ·physician. The presence of ADHD was verified 

through the use of the Mccarney Attention Deficit Disorder 

Evaluation Scale - Home Version (ADDES: Mccarney, 1989). According 

to the ratings of a child's behavior by their parent(s), the child was 

ranked on ·three subscales, Inattentive, Impulsive, and Hyperactive. 

The criteria involved in classification through the use ·of this 

instrument is similar to the DSM-IV in that the DSM-IV places the 

individual into three subtypes of ADD, such as evidencing 

hyperactivity or impulsivity. The focus of the present study was on 



cognitive differences. The attention, impulsivity, and hyperactivity 
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variables were expected to covary randomly across the ADHD group. 

Inattention in reference to ADHD refers to difficulty with sustaining 

attention to tasks, or maintaining vigilance (Douglas, 1983). 

Impulsivity is a deficit in the ability to inhibit behavior in response 

to situational demands (Barkley, 1990). Hyperactivity is excessive or 

developmentally inappropriate levels of activity (Barkley, 1990). 

For the purposes of this study, the seven WJ-RC factor scores 

indicating functioning within particular areas of focus, such as Long

Term Retrieval, have been referred to as factor scores. The ADHD and 

non-ADHD girls have been referred to as two separate groups. The 

use of cluster analysis leads to six homogenous clusters among these 

two groups that have been referred to as cognitive pattern clusters. 

·Assumptions and limitations. Certain assumptions have·been ·

made in conducting this study. As has been previously stated, the 

ADHD girls were not separated into groups of those exhibiting 

symptoms with hyperactivity and without hyperactivity. It was 

assumed that the variation of scores on the subscales of the ADDES 

would provide a randomization for particular behavioral differences 

in reference to hyperactivity, inattention, and impulsivity among the 

sample. This study had certain limitations. The use of only one 

gender provided less information than would have been provided 

had both boys and girls had been involved in the study. Additionally, 



the use of an age group between 6 and 11 years confines the 

generalizability of the results of this study. 
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CHAPTER II 

REVIEW OF LITERATURE 

History of ADHD. Several different diagnostic labels have been 

placed upon children who have been clinically referred due to 

significant deficiencies in impulse control, sustained attention, and 

regulating activity level in response to situational demands. In the 

middle 1800's, various researchers reported children who had 

developed significant problems with -hyperactivity, attention span, 

and impulsivity when they recovered from different central nervous 

system diseases or injury to the central nervous system (Taylor, 

1986). The first to seek to conceptualize this disorder was George 

Still ( 1902) in a series of lectures to the Royal College of Physicians in 

England in which he told of a group of children who had been 

ref erred to his clinical practice for aggression, defiance, resistance to 

discipline, highly emotional behavior, and little self-control. The 

majority of these children also had difficulty sustaining attention to 

tasks and were considered overactive. Still believed this problem 

arose from various defects in the children's moral and inhibition 

control. He proposed that these problems were more severe than 

those of average children due to biological factors that occurred, in 

some children through heredity, and in others, through damage to 

the central nervous system. 

7 



Researchers' interest into these behaviors in children waned 
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until Strauss and Lehtinen (1947), with their colleagues, began 

advocating a casual link between restless and inattentive behavior 

and brain damage in children. The term "minimal brain damage" was 

coined by these authors, who concluded that, if hyperactivity, 

impulsivity, and inattention could be caused by brain damage in 

some children, then all children exhibiting these symptoms could 

have some brain damage, which may or may not be known. Much 

early research focused on gross brain impairment as the major cause 

of these behavioral problems (Clements & Peters, 1962). At this point 

in time, attention became focused on the education of these children 

using strict guidelines to aid them in learning. Throughout the 1950s, 

1960s, and early 1970s, an emphasis was placed on the 

overabundance of motor activity displayed by children with the 

disorder .(Barkley, 1989; Wender, 1971). Some researchers argued 

that this disorder was merely a matter of a significant departure in 

the daily rate of motor, activity from that of normal children ·(Chess, 

1960; Werry & Sprague, 1970). One paper hypothesized an 

inadequacy in the organization of stimuli in the central nervous 

system of children with this disorder that allowed a profusion of 

stimulation to reach the cortex of the hyperactive children (Laufer, 

Denhoff, & Solomons, 1957). The investigators at this time focused on 

the objective measurement of particular motor operations and the 

affect of stimulus medications on these activities, slowly shifting 



away from an emphasis on neurological damage. This change led to
9
a 

modification in the labeling of this disorder from "minimal brain 

dysfunction" to "hyperactive child syndrome" (Chess, 1960) or, 

according to the American Psychiatric Association (1968), 

"Hyperkinetic Reaction of Childhood." However, until the 1 970s the 

majority of researchers continued to believe that the primary cause 

of the disorder was brain damage. At this time, a series of papers 

was published that opposed ·the view that the disorder was 

syndromal in nature and was connected to brain damage (Rie & Rie, 

1 980; Rutter, 1977). · · · · · 

Around this same time, researchers began to find more 

evidence that advanced the idea that hyperactive children had 

deficits with impulse control and sustained attention (Douglas, 1972). 

Investigators began to center more on attention and impulsivity, and 

less on hyperactivity. In reviewing the research literature, Douglas 

( 1972, 1980) and Douglas and Peters (1 979) found that children with 

this disorder had impairments in investing, organizing, and 

maintaining attention, and in inhibiting impulsive responding. These 

children also found it difficult to regulate arousal levels according to 

situational demands, and had a strong tendency to seek immediate 

reinforcement (Douglas, 19 83). Routh (1 978) focused on the 

management of activity level according to situational demands · 

instead of surplus motor activity. This alteration in thinking led to 

the relabeling of the disorder by the American Psychiatric · · 



Association (1980) as "Attention Deficit Disorder (with or without 
lO 

Hyperactivity)." This new label and focus proposed that 

hyperactivity is not a vital part of the definition of the disorder, but 

may be attributed to a symptom that may be an associated 

characteristic in some children and may be used as a trait delineating 

subtypes within the disorder (Barkley, 1989). Research has 

suggested that deficits in attention, following instructions, and 

inhibiting responses are all part of this disorder (Gueveremont, 

DuPaul, & Barkley, 1990). 

Some researchers in the late 1970s and early 1980s argued 

that poor self-regulation of behavior was the key deficiency in 

children with ADHD (Barkley, 1989). A few investigators perceived 

this deficit as entailing deficits in self-directed regulation (Kendall & 

Braswell, 1984), self-regulation of arousal to environmental demands 

(Douglas, 1983) or self-regulation to rule-governed behavior, 

(Barkley, 1981). Others posited the central deficit as involving the 

regulation of behavior in response to situational demands (Routh, 

1978). This disorder has been referred to as "hyperkinesis," 11minimal 

brain dysfunction,11 "hyperactive child syndrome," and "Attention 

Deficit Disorder (with or without hyperactivity)," in the DSM-III 

(American Psychfatric Association,-1980). It was labeled "Attention 

Deficit-Hyperactivity Disorder" (ADHD) in the revised third edition of 

.the Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R; 



American Psychiatric Association, 19 8 7). This labeling suggests the1 1

return of hyperactivity to a central role in the disorder. 
This definition did not include ADHD without hyperactivity 

because researchers are not clear whether children who exhibit this 
characteristic are truly a subtype of ADHD children, or if they can be 
put into a completely different diagnostic category (Carlson, 1986). It 
is important to note that this definition of ADHD, along with several 
past definitions, describe behavior that is in the realm of normal 
childhood behavior, but which exceeds that of normal children of the 
sai:ne age and gender (Barkley, 1989). The recently published DSM
IV (American Psychiatric Association, 1994) contains nineteen 
instead of fourteen criteria, which are used to place the individual 
into a subtype of Attention Deficit Disorder (ADD), ·such as with 
hyperactivity or with impulsivity. 

Subtypes of learners. Subtypes have been found in many 
constructs. It has been shown through research that subtypes of 
learners exist. These subtypes have been grouped into various 
categories by different researchers. Gardner ( 1993) postulated seven 
human intelligences. These refer to seven subtypes or subgroups in 
which people may be assigned as to how they learn best. These 
subtypes include language, logical-mathematical analysis, spatial 
representation, musical thinking, the use of the body to solve 
problems or to make things, an understanding of other individuals, 
and an understanding of ourselves. Other researchers have 
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developed the idea of cognitive styles, which suggest that people 

process and organize information in different ways (Brodzinsky, 

1982; Shuell, 1981; Tyler, 1974). These researchers view cognitive 

styles as different ways of processing information that are influenced 

by cognitive abilities. Another way that researchers have categorized 

subtypes of learners is with field dependence and independence. 

Witkin, Moore, Goodenough, & Cox (1977) identified these cognitive 

styles. Field-dependent learners tend to perceive patterns as a whole 

and may have difficulty focusing on details while field-independent 

learners are more likely to focus on different parts of a total pattern 

while picking out details or analyzing patterns into different parts 

(Woolfolk, 1990). Other researchers have suggested that students 

learn differently in reference to modality·(Dunn, 1987; Dunn & Dunn; 

1978, 1987; Gregorc, 1982; Keefe, 1982; Rourke, 1993). These 

learning styles are viewed as individual learning differences that 

affect the way that people learn in the classroom environment.

Examples of such preferences include visual learners or auditory 

learners. Other categories that have been delineated as learning 

styles are convergent and divergent thinkers, analysis and thematic 

styles, and legislative, judicial, and executive styles (Henley, Ramsey, 

& Algozzine, 1993 ). All of these researchers suggest that people have 

preferred ways of processing new information as well as modalities 

that are used with less efficiency and frequency in approaching new 

tasks. 



Learning differences have also been found between genders. 
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It has been found that in school-aged children, girls excel in verbal 

ability and boys perform better on visual, spatial and mathematical 

tasks (Woolfolk, 1990). Some studies have shown that boys tend to 

be more field-independent than girls (Woolfolk, 1990). Other 

researchers have also documented differences in learning patterns of 

boys and girls. Bower ( 1993) proposes that differences do exist 

between the way boys and girls learn and that areas that appear to 

be weak academically for the genders may be affected by the 

modality through which the subject is taught rather than actual 

weakness. 

Subtypes of disorders. Many disorders have been found to 

have subtypes. Research supports subtyping subgroups within a 

certain population. Belmont and Birch (1966) conducted a study that 

analyzed the pattern of intellectual functions on the Wechsler 

Intelligence Scale for Children (WISC: Wechsler, 1974) in 150 

retarded and SO normal readers, who were male, ages 9-10 years. 

Aaron (1995) discusses the importance of differentiating between 

subtypes of reading disabilities in order to provide the most affective 

treatment. This researcher stresses that reading is made up of 

several components, each of which has the potential to be the root of 

the disability, singly or in any combination. When the weak area(s) 

are identified, a better understanding of the student's disability is 

provided and instructional treatment may be tailored specifically 



to meet the needs of the student in the area of weakness. Lawson 
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and Inglis ( 1984) found distinctive patterns of discrepancies in 

verbal and nonverbal abilities on the Wechsler Intelligence Scale for 

Children-Revised (WISC-R: Wechsler, 1974). They developed a 

Learning Disability Index (LDI: Lawson & Inglis, 1984) to aid in

ascertaining the statistical significance of any patterns that they may 

find in evaluating learning disabled children's abilities. These same 

researchers (Lawson & Inglis, 1985) utilized the LDI to determine 

specific patterns of deficits in learning disabled children. Other 

investigators have discovered subtypes in different disorders. 

Newman, Wright, and Fields (1989) identified subtypes of reading 

and spelling disorders by discrepancy score cluster analysis. Rourke 

( 1988) proposed a syndrome of Nonverbal Learning Disabilities 

(NLDs) characterized by deficient visual-spatial-organizational skills, 

complex psychomotor and tactile-perceptual abilities as well as 

strong automatic, rote language skills. Subtypes have also been 

identified in anorexia nervosa and bulimia nervosa (Welch, Hall, & 

Renner, 1990). 

A broad body of research has been conducted that proposes a 

link between behavioral and cognitive subtypes of learning disabled 

children. Rourke and Strang (1978) conducted a study in which 45 

children between the ages of 9 and 14 were divided into three 

groups. These groups were based on patterns of reading, spelling, 

and arithmetic achievement. These groups were found to differ in 



motor, psychomotor, and tactile-perceptual abilities. Rourke and 
15 

Finlayson ( 197 8) found three subtypes among 45 learning disabled 

children between the ages of 9 and 14. These groups were divided 

according to their patterns of achievement in reading, spelling, and 

arithmetic. Differences were found between these three groups in 

visual-perceptual, visual-spatial, verbal-perceptual, and auditory

perceptual abilities. These authors suggested a relationship between 

the patterns of academic achievement and the cognitive processing 

patterns. Ozols and Rourke (1988) conducted a study in which 45 

seven and eight year old learning disabled children fell into three 

distinct subtypes. These subtypes differed on patterns of academic 

achievement and auditory-perceptual/linguistic and visual

perceptual measures. In another study (Rourke, 1988) it was 

suggested that the particular pattern of central processing abilities 

and deficits found in children with NLDs may lead to a specific 

pattern of academic achievement and a specific form of emotional 

disturbance. In a study of 132 learning disabled children between 

the ages of 6 and 12, researchers (Fuerst, Fisk, & Rourke, 1989) used 

cluster analysis to identify three subtypes. These subtypes differed 

in social and emotional functioning. Fuerst and Rourke ( 1993) 

conducted a study with 500 learning disabled children between the 

ages of 6 and 12. Using cluster analysis, the children were grouped 

into six subtypes according to social and emotional functioning. The 

results of this study suggest that achievement patterns in reading, 
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spelling, and arithmetic may be linked to patterns of social and 

emotional functioning in learning disabled children. An article 

summarizing research on behavioral and cognitive subtypes in 

learning disabilities was written by Rourke ( 1993 ). In this article, the 

author concludes that research suggests that children who exhibit 

impaired levels of arithmetic achievement fall into two subtypes 

delineated by differing patterns of neuropsychological strengths and 

weakness. The subtype of NLDs is one of the patterns of 

neuropsychological functioning. The NLDs subtype appears to lead to 

specific behavioral patterns in psychosocial functioning while the 

other subtype does not. Gender differences have been found in 

learning disability subtypes. In a study conducted with 900 learning 

disabled children between the ages of 3 and 13, researchers sought 

subtypes of learning disabilities (Share, Moffit, & Silva, 1988). The 

boys in this study appeared to manifest verbal deficits with poor 

reading and arithmetic achievement. However, the girls with 

deficient reading and arithmetic achievement appeared to manifest 

both verbal and non-verbal deficits. 

Subtypes of ADHD. ADHD is one of the most prevalent 

disruptive behavior disorders seen in childhood and depicts 

developmentally unusual levels of inattention, impulsivity, and 

hyperactivity (American Psychiatric Association, 1987). Investigators 

have found that ADHD children possess several distinguishing 

characteristics. Brown, Madan-Swain, and Baldwin ( 1991) found that 



both ADHD boys and girls perform more poorly in attention, 
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concentration, and academic achievement with age. Breen (1989} 

determined that both girls and boys with ADHD present similar 

academic and behavioral profiles, while others found both to be 

similar on all measures of primary and secondary symptoms (Horn, 

Wagner, & Ialongo, 1989). 

The DSM-IV (American Psychiatric Association, 1994) 

definition of attention deficit disorder is consistent with several 

studies that have suggested that there are subtypes of attention 

deficit disorder. Many researchers have suggested that children 

diagnosed with ADHD are a heterogeneous group, and that research 

should focus on discovering how they may be grouped into more 

homogeneous, clinically meaningful subtypes (Barkley, DuPaul, & 

McMurray, 1990; Johnston, 1986; Klee, 1986; Seargant & Scholten, 

1983). Conners (1995) suggests that it is likely that both 

symptomatic and neuropsychological subtypes of ADHD exist. Brown 

( 199 5) notes that attention deficit disorders are diverse and may 

manifest with hyperactivity, cognitive impairments, and/or 

emotional and behavioral problems. Research has suggested that 

behavioral subtypes exist within ADHD (Dykman & Ackerman, 1993; 

Schaughency & Hynd, 1989) as well as cognitive subtypes (August & 

Garfinkel, 1989). Some researchers (McCullough & Miller, 1993; 

Kavcic, Leslie, Miller, & McCullough, 1992; McCullough, Miller, Kavcic, 

& Leslie, 1992) have discovered subtypes in ADHD boys' cognitive 
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functioning using brain mapping and WJ-RC factor scores. They 

identified three distinct clusters according to cognitive processes. 

Subtypes were determined by intracognitive discrepancies in 

Processing Speed, Auditory Processing and Visual Processing. The 

first subtype was named "No Processing Preference." These boys 

were the most severely impaired of the three subtypes, showing 

relatively low Processing Speed, relatively low Auditory ·Processing,· 

and relatively low Visual Processing. The second subtype, "Visual 

Processing Preference" displayed relatively low Processing Speed, 

relatively low Auditory Processing, and relatively high Visual 

Processing. The last subtype identified in this study was "Auditory 
--

Processing Preference". These boys' scores indicated relatively low 

Processing Speed, relatively high Auditory Processing, and relatively 

low Visual Processing. 

Several different studies have shown fairly different and 

consistent characteristics for each gender with ADHD. DuPaul ( 1991) 

found that boys were rated by both parents and teachers as showing 

greater problems with attention span, impulsivity, and hyperactivity 

than girls. Some of these characteristics pertain to emotional and 

behavioral problems. For instance, ADHD girls have been found to be 

more fearful and enuertic than ADHD boys (Kashani, Chapel, Ellis, & 

Shekim, 1979). Compared with ADHD boys, they more often display 

variance in comorbidity patterns, which consist of internalizing 

symptoms including anxiety and low self-esteem (deHass, 1986; 



Kashani et al., 1979). With age, ADHD girls have been found to be 
19 

rated by teachers as less popular with their peers (R.T. Brown et al., 

1991 ). Also, it has been conjectured that inattentive conduct by 

ADHD girls may not be attended to by teachers because these girls 

are not noticed as discipline problems (McGee & Feehan, 1991). ADHD 

girls also differ from normal girls in several ways. These girls are 

rated by parents as being more depressed, hyperactive, more 

deviant, and posing greater stress for mothers than normal girls 

(Breen & Barkley, 1988). Additionally, especially in females, ADHD 

and conduct disorders (CD) appear together more often than by 

chance alone (Szatmari, Boyle, & Offord, 1989) .. 

Other characteristics of ADHD girls pertain to cognitive and 

academic problems. ADHD girls have been reported to have lower 

Intelligence Quotient {IQ) scores than ADHD boys (James & Taylor, 

1990) and are retained in school more frequently (R.T. Brown et al., 

1991). R.T. Brown et al. (1991) found support that ADHD girls 

evidence greater impairments than do ADHD boys, and others have 

concluded that ADHD girls tend to have more cognitive and academic 

difficulties than ADHD boys (Ackerman,Dykman, & Oglesby, 1983; 

Berry, Shaywitz, & Shaywitz, 1985; Kashani et al., 1979). deHass & 

Young (1984) showed that ADHD girls have a shorter attention span 

and less concentration than normal girls. Garner, Percy, and Lawson 

( 1971) found that behavioral impulsivity is negatively correlated 

with WISC IQ scores for boys and positively correlated for girls. 



Kagan and Moss ( 1962) reported that hyperactivity during childh6dh 

is negatively correlated with adult intellectual interests for men and 

slightly positively correlated for women. 

Another area in which ADHD girls are clearly distinguished is of 

a neurological nature. James and Taylor (1990) concluded that these 

girls have significantly higher rates of language and neurologic 

disorders when compared to ADHD boys. In the same body of 

research, they proposed a possible neurological basis for ADHD in 

girls. Other research-has suggested that the ADHD disorder in girls 

develops from a more pathological process such as brain damage 

(Taylor & Ounsted, 1972), that an inclination for higher rates of 

neurological disorders in ADHD females exists (James & Taylor, 1990) 

and that, with age, ADHD girls are inclined to do more poorly than 

ADHD boys on neurocognitive tasks, suggesting a possible neurologic 

process for ADHD females (R.T. Brown et al., 1991). These features, 

behavioral, emotional, cognitive, and neurocognitive, have all been 

identified as characteristic of ADHD females. These characteristics 

have been determined largely by teacher's and parent's ratings on 

several different rating scales. 

Horn-Cattell theory. The WJ-RC-Extended battery is based upon 

the Horn-Cattell theory of intellectual processing (Horn & Cattell, 

1967). This theory is developed as an extension of the Fluid 

Reasoning-Comprehension Knowledge theory of intelligence that both 

Horn and Cattell conceptualized and wrote about (Horn, 1968, 



1978, 1985, 1986). This theory of intelligence views human. 21 

intelligence as having two major components, fluid intelligence and 

crystallized intelligence, which are themselves made of several 

smaller components. Sattler (1992) discusses the Horn-Cattell theory 

of intelligence. Fluid intelligence is nonverbal reasoning that is not 

influenced by cultural factors. It involves the ability to adapt and 

learn new lessons and is related to mental operatlo�s and processes. 

Some tasks that measure fluid intelligence are classifying and 

analyzing figures, number and letter s�ries, matrices and pairing 

associations. Fluid intelligence is affected more by physiological 

structures that support intelligent behavior than crystallized 

intelligence. This type of intelligence may be seen as increasing with 

age until one reaches adolescence, at which time it plateaus. The 

general decl�e of physiological structures with age lead to the 

general decline of fluid intelligence with age. Brain injury is more 

likely to affect fluid intelligence than crystallized intelligence. 

Crystallized intelligence refers to knowledge and skills that are 

acquired and are developed through exposure to culture. It involves 

over learned and established cognitive functioning. Crystallized 

intelligence is related to mental output. Some examples of tasks that 

measure this type of intelligence are voc�bulacy, in�ormatjon, 

abstract word analogies, and language mechanics. This type of 

intelligence is greatly affected by formal and informal education 

throughout life, and thus increases through middle age. Crystallized 



intelligence may be seen as developing through the use of fluid 22 

intelligence. 

More recently, Horn.(1985) has begun to propose several 

distinct functions that make up intelligence. He proposed a 

hierarchical model made up of four levels. Visual and auditory 

functioning make up the lowest level. Short and long term association 

processing makes up the second level. The �ird level includes 

perceptual and organizational processes, sueµ as proad visualization, 

clerical speed, and broad auditory processing. The fourth and highest 

level is made up of fluid and crystallized intelligence. 
. . . . ' 

The Test Manual of the WJ-RC written by Woodcock and 

Mather (1989) describes the WJ-RC as a model of the Horn-Cattell 

theory of intelligence. This theory of intelligence _is supported by the 

statistic� anajysis of hundreds of data sets from batteries of 

intellectual tests (Woodcock & Mather, 1989). 

Principle components analysis. The purpose of this study was 

to derive a classification of cognitive pa�ter_ns by means _of a cluster 

analysis. A principle components analysis was used to assess the 

percentage of variance accounted for by each factor. A principle 

components analysis was used by Lawson and Inglis (1984) to 

recognize such patterns in_le.arning disabled children's' yVISC-R 

scores. These investigators state that principle components analysis 

allows undeviating transformation of existent test score data. 

Tittemore, Lawson, and Inglis (1987) applied the LDI and principle 

components analysis to display the existence of characteristic 



patterns in verbal and nonverbal discrepancies for different ages. 
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Halperin (1991) used continuous performance tests to identify 

distinct groups as subtypes of attention ability. These subtypes were 

determined by types of errors they made on the continuous 

performance tests. Wink ( 1991) used principle components analysis 

with the six Minnesota Multiphasic Personality Inventory (MMPI: 

Hathaway & McKinley, 1943) narcissism scales and identified two 

factors. 

Cluster analysis. Research supports cluster analysis in 

classifying and subtyping subgroups within a certain population. 

Belmont and Birch ( 1966) conducted a study that analyzed the 

pattern of intellectual functions on the WISC in 150 retarded and 50 

normal readers, who were male, ages 9-10 years. Lawson and Inglis 

( 1984) found distinctive patterns of discrepancies in verbal and ---

nonverbal abilities on the WISC-R. They developed the LDI to aid in 

ascertaining the statistical significance of any patterns that they may 

find in evaluating learning disabled children's abilities. :These same 

researchers (Lawson & Inglis, 1985) utilized the LDI to determine 

specific patterns of deficits in learning disabled children. Stevenson 

(1989) supports the use of cluster analysis in subtyping. Other 

investigators have discovered subtypes in different disorders 

through the use of cluster analysis. Newman, Wright, and Fields··· 

(1989) identified subtypes of reading and spelling disorders by 

discrepancy score cluster analysis. Subtypes have also been 
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identified with this statistical method in anorexia nervosa and 

bulimia nervosa (Welch, Hall, & Renner, 1990). Factor analysis, which 

is used to reduce and summarize data into distinct variables within 

the data (Hair, Anderson, & Tatham, 1987) has also been utilized in 

interpreting patterns on the WISC-R subtests of 130 gifted and• 195 

average students with a mean age of 9.6 years (Brown, Hwang, 

Baron, & Yakimowski, 1991). Many of the researchers of learning 

disability subtypes used cluster analysis to determine the subtypes 

found in their studies (Fuerst, Fisk, & Rourke, 1989; Fuerst & Rourke, 

1993 ). 

The principle purpose of cluster analysis is to distinguish and 

classify homogenous variables into subgroups in a population '(Hair et 

al., 1987). Cluster analysis is a statistical technique that has been 

used for classification purposes in several fields of research, as 

indicated by the studies discussed above. Cluster analysis was 

developed by Tryon in the 1930s to aid researchers using factor 

analysis (Tryon & Bailey, 1970). His goal in developing this 

procedure was to identify general properties of objects through the 

use of a clustering procedure that groups variables according to what 

they have in common (Tryon & Bailey, 1970). Two major types of 

cluster analysis procedures exist. They are hierarchical cluster 

analysis and iterative partitioning, which is nonhierarchical. 

Nonhierarchical cluster analysis describes those methods of cluster 

analysis that show the similarities among objects at a specified level 
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of similarity, whereas hierarchical methods show similarity as a 

hierarchy. This study will use iterative partitioning k - means 

method. With this method, k objects are used as the original cluster 

seeds and the remaining objects are tentatively assigned to the 

cluster seed each is most similar to. The process of this type of 

cluster analysis may be considered in four basic steps, as indicated 

by Romesburg ( 1984 ). The first step is to obtain a data matrix, 

through the collection and organization of the raw data. The second 

step, standardizing the data matrix, may be considered optional. If all 

the variables in the data matrix are of similar unit size, then 

standardization may not.be considered necessary. However, if the 

data contain variables that differ significantly in unit size, 

standardization may help to ensure of the equal weight of all 

variables during the clustering procedure. 

The third step in a cluster analysis procedure is to compute a 

resemblance matrix. To do this, a resemblance coefficient is selected 

to which the data will be compared. Different resemblance· 

coefficients may be used. These may be described as coefficients of 

similarity or coefficients of dissimilarity. With the coefficients of 

similarity, the more similar the objects being compared to one 

another, the closer the coefficient approaches the maximum value of 

1.0. The Pearson product - moment correlation coefficient is an 

example of a coefficient of similarity. Perfect similarity for a Pearson 

correlation would be 1.0 coefficient. The coefficients of dissimilarity 



are not restricted to the range of -1.0 to 1.0, like the coefficients ot6

similarity. Typically, they may go from zero to infinity. The more 

dissimilar the objects that are being compared, the larger the 

coefficient grows. A coefficient of zero would represent perfect 

similarity for a coefficient of dissimilarity. Once it is determined 

which resemblance coefficient to utilize, the resemblance is 

computed between each object and every other object. The results 

are then displayed. This matrix will be revised repeatedly as the 

next step is executed. 

The fourth step in cluster analysis is the execution-of the 

clustering method. To begin the first iteration, k cluster seeds are 

selected so that a large Euclidean distance exists between them. 

These seeds cover all regions in which objects are expected to be 

located. Temporary clusters are then formed by sequentially 

ascribing the additional objects to the cluster seed to which it is most 

similar (nearest in distance). As each object is assigned, the cluster 

seed is recomputed and made equal to the mean of the data profiles 

of the objects that are in that individual cluster. When the first 

iteration is completed, the final set of cluster seeds is .taken as the k

original seeds to start the second iteration. This process continues, 

sequentially designating the objects to their most similar cluster seed 

and changing the seed to flt the new object. When the change in the 

positions of the cluster seeds is adequately minor from one iteration 

to the next, the analysis is considered finished. The k final clusters 



are composed of objects surrounding the k cluster seeds from the 
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final iteration. 

A variant of k - means cluster analysis clusters for Q - analysis 

(which clusters objects) may also be used with the Euclidean distance 

coefficient. The user specifies an integer value, k, for the number of 

clusters desired. This method performs clustering by division. It 

begins with all objects in one cluster, then the number of clusters is 

increased by one at each step through dividing one of the existing 

clusters into two. When the objects have been partitioned into k 

clusters, the division is stopped. For either k - means method, once 

the results of the clustering method have been obtained, they are 

displayed in a table form, which contains the objects belonging to 

each cluster, the distance between the clusters, and other descriptive 

statistics. The clusters obtained provide an illustration of groupings 

that is helpful in determining a method of classification. In this 

study, a cluster analysis will be applied to a set of variables that 

represent standard scores on the WJ-RC cognitive factors to 

determine a method for classifying cognitive patterns. 

Hypotheses 

1. ADHD girls will have significantly different cognitive

patterns on the WJ-RC than non-ADHD girls in terms·of processing 

preference, e.g. Auditory Processors will be significantly different 

from Visual Processors. 

2. A significant difference will exist in cognitive patterns



within the ADHD girls and will form at least three distinct 

clusters, those showing no processing preference, Auditory 

Processing preference, and Visual Processing preference. 
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3. Significant differences in cognitive patterns will exist within

the non-ADHD girls in terms of processing preference in Auditory 

and Visual processing. 

4. The percentage of variance accounted for by each WJ-RC

cognitive factor in ADHD girls will be significantly different from 

normals. 



CHAPTER III 

METHOD 

Participants 

Participants were 28 normal girls, who volunteered due to 

advertisements in local newspapers and local schools, and 3 2 ADHD 

girls who had been previously diagnosed with ADHD by a physician. 

Some of the subjects were tested for a research study entitled "The 

Effect of Inattention on Children's Fluid Reasoning Ability" 

(DeOrnellas, 1995). The subjects in the previous study met the stated 

criteria for inclusion in the current study and the data was provided 

with no identifying information. The presence of ADHD was verified 

through the use of the ·Mccarney AD DES. According to the .ratings of a 

child's behavior by their parent(s), the child was ranked on three 

subscales, Inattentive, Impulsive, and Hyperactive. The criteria 

involved in classification through the use of this instrument is similar 

to the DSM-Nin that the DSM-N places the individual into three 

subtypes of ADD, such as evidencing hyperactivity or impulsivity. 

This study focused on cognitive differences between the two groups. 

The attention, impulsivity, and hyperactivity variables on the ADD ES 

were expected to covary randomly across the ADHD group. Subjects 

were between the ages of 6 and 11 and did not evidence at the time 

of the study gross physical impairments, gross developmental 
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deficits, intellectual deficits, or psychosis. 

Instruments 
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Standardized teacher and parent rating scales are regarded as 

essential components when assessing children for ADHD (Barkley, 

1989; Blondis, Accardo, & Snow, 1989). Several different rating scales 

have been used to assess the behavior of children. One such scale is 

the McCamey ADDES. 

The Mccarney ADDES was developed as a screening tool that 

could be used to complement other assessment methods in 

identifying children with ADHD and in the development of program 

goals and intervention strategies (Mccarney, 1989). This scale is a 

checklist that consists of 46 items-on which the parent rates,the 

child's behavior on a scale from O (Does not engage in the behavior) 

to 4 (One to several time per hour). Three subscales comprise the 

ADDES: Inattentive, Impulsive, and Hyperactive. Raw scores on each 

subscale are converted to standard scores (with a mean of ten and a 

standard deviation of three) using age and sex appropriate tables. 

Percentile ranks are available for each subscale score and a sum of 

subscale standard scores may also be derived. Standard scores below 

seven are considered in need of attention and standard scores below 

four indicate and extreme need for intervention. 

Normative data was gathered on 1,754 students, ranging from 

four to twenty years of age from twelve states representing the 

major geographic regions of the U.S. and approximating demographic 



characteristics of the nation. Both Attention Deficit Disordered anJ 1

Non-Attention Deficit Disordered students were represented in the 
sample. A total of 3,172 parents completed the evaluation scale on 
the children in the normative sample. Test-retest reliability 
coefficients are .91, .90, .92, and .90 for the Inattentive Scale, the 
Impulsive Scale, the Hyperactive Scale, and the Total Score 
respectively. Interrater reliability coefficients range from .80 to .94, 
with a mean of .82. Internal consistency reliability coefficients range 
from .93 to .95. 

Correlations between items and the total score range from .66 
to .84. Diagnostic Validity is evidenced by the ADDES ability to 
discriminate between students identified as Attention Deficit 
Disordered and Non-Attention Deficit Disordered students. Criterion 
Related Validity studies have shown that the subscales of the ADDES
Home version correlate significantly (12 >.01 level) with all subscales 
of the Conners Parent Rating Scale. 

The WJ-RC is composed of 21 tests that are grouped into seven 
factors, four aptitude scores, and three cognitive scales. The seven 
factors are Long-Term Retrieval, Short-Term Memory, Processing 
Speed, Auditory Processing, Visual Processing, Comprehension
Knowledge ability, and Fluid Reasoning. The four aptitudes measured 
are Reading Aptitude, Math Aptitude, Written Language Aptitude, 
and Knowledge Aptitude. The three cognitive scales reported are 
Broad Cognitive Ability-Extended Scale, Broad Cognitive Ability-



Preschool Scale, and Broad Cognitive Ability-Standard Scale 

(Woodcock & Mather, 1989). 
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Each factor is indicative of certain skills. The ability to retrieve 

information that was stored at an earlier time is measured by the 

Long-Term Retrieval factor (Glr). Three major areas of competence 

are stressed. The first is the time between presentation of 

information and retrieval of it. The second area is the breadth and 

fluency with which previously stored information is retrieved. The 

last area is the type of processing involved in accessing information 

through the association of one item with another. Glr has a median 

reliability of .90 for children between the ages of.6 and 18 

(Woodcock & Mather, 1989). The Short-Term Memory factor (Gsm) 

represents the aptitude of a person in storing information from the 

im.mediate environment and-being.able to retrieve it within a few 

seconds. This ability includes finding stored information, retaining 

awareness of the information, discriminating components of that 

information over a short period of time, and performing a task using 

stored information. Median reliability for children ages 6-18 on this 

factor is .88 (Woodcock & Mather, 1989). The ability to work quickly 

and to maintain focused attention under pressure is measure by the 

Processing Speed factor (Gs). The tasks measured are speed of 

scanning, comparison, printing, or writing. This factor has a median 

reliability for children between the ages of 6 and 18 of .83 

(Woodcock & Mather, 1989). Auditory Processing (Ga) is considered 



the ability to fluently discern patterns among auditory stimuli. Th�3

tasks included in this factor are temporal tracking, recognition of 
speech under distorting or distracting conditions, detection or 
reconstruction of tonal patterns, and the expectation that an auditory 
form can be consolidated from a stream of sounds. The median 
reliability for this factor for children ages 6-18 is . 8 8 (Woodcock & 
Mather, 1989). The Visual Processing factor (Gv) is intended to 
display a person's fluency of thinking with stimuli that are visually 
represented in the mind's eye. The duties in this factor involve 
perceiving rotations and reversal of figures, detecting concealed 
figures, identifying unfinished or distorted figures, and 
understanding spatial configurations. This factor has a median 
reliability of .86 for children ages 6-18 (Woodcock & Mather, 1989). 
The Comprehension-Knowledge factor-(Gc) is used to identify the 
depth and breadth of a person's knowledge of a culture. The 
definition of knowledge includes communication capabilities. The 
focus is on the verbal abilities, reasoning based on previous 
experience, and judgment. For children ages 6 to 18 years of age, this 
factor has a median reliability of .91 (Woodcock & Mather, 1989). 
The Fluid Reasoning factor (Gf) determines the broad ability of a 
person to reason through drawing inferences and comprehending 
implications. The tasks involved in the measurement of Gf are novel 
to the individual and do not depend on previous experience or 
knowledge. The median reliability for children in the 6-18 year 



age range on this factor is .94 (Woodcock & Mather, 1989). 
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The four aptitude factors are used to identify the presence or 

severity of a discrepancy between a person's aptitude and 

achievement. The Reading Aptitude factor-has a median reliability of 

.93 for children ages 6-18. The Mathematics Aptitude factor has a 

median reliability of .92, and the Written Language Aptitude factor 

has a median reliability of .94 for children ages 6-18. The last 

aptitude factor, Knowledge Aptitude, has a median reliability of. 92 

for children between the ages of 6 and 18 years (Woodcock & 

Mather, 1989). 

The three Broad Cognitive Ability scales of the WJ-RC each has 

a unique feature. The Broad Cognitive Ability-Standard Scale is used 

to determine broad-based intellectual ability. This scale has a median 

reliability of .93 for children between the ages of 6 and 18 

(Woodcock & Mather, 1989). The Broad Cognitive Ability-Early 

Development Scale is used with children at the preschool level and 

others who may function at low levels, regardless of their age. The 

median reliability for this scale for children ages 6-18 is .92. The 

median correlation between this scale and the Standard Scale for 

children in this age range is . 94. The last scale, the Broad Cognitive 

Ability-Ex.tended Scale is used as a broad-based measure of ·. 

intellectual ability. The median reliability of this scale with children 

ages 6-18 is .97, with a median correlation between it and the 

Standard Scale and the Extended Scale of .95 for children in this 



age range (Woodcock & Mather, 1989). 
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This test was standardized on 4,732 persons from 2-80 years 

of age, who lived in 49 communities across the United States. These 

communities were chosen to be representative of the population 

reflecting the 1980 U.S. Census data, in irespect to gender, race, ,. 

geographical region, occupational status, and community, whether 

urban or non-urban (Sattler, 1992). 

In interpreting the WJ-RC scores, the scores on each factor, 

aptitude, and scale are looked at in combination to determine the 

person's strengths and weaknesses. The WJ-RC has a standard score 

scale that has a mean of 100 and a standard deviation of 15. A 

subject's performance is represented by a Reference W score (Ref W: 

Woodcock, 1978) which is a transformation score centered on a value 

of 500, (the approximate average performance of beginning fifth 

grade students) (Woodcock & Mather, 1989), an actual W score (W) 

converted from the subject's raw score, a standard score (SS), the 

expected standard score for the age or grade level (Other SS), a 

percentile rank (PR), and the difference between the Ref W and the 

W scores (SD Diff). In addition, the test form provides confidence 

bands to represent the precision of the score. This band reflects the 

range of scores in which the subject's true score probably falls 

(Woodcock & Mather, 1989). This study used the standard scores 

because these scores are most sensitive to individual strengths and 

weaknesses. 



Each child was given the WJ-RC by a member of a research 
36 

team consisting of people who had been trained to administer and 

interpret the WJ-RC and had taken upper level testing and 

assessment classes. The purpose of the testing was to assess cognitive 

ability. This test yielded factor scores of Long-Term Retrieval, Short

Term Memory, Processing Speed, Auditory Processing, Visual 

Processing, Comprehension-Knowledge, and Fluid Reasoning. 

The Mccarney ADDES was used to confirm the presence of 

ADHD in referred girls and was administered by a member of the 

research team. It was also completed by a parent or guardian of non 

- ADHD girls to ensure that there was no presence of ADHD. This scale

yielded a total score along with scores on the three subscales of 

Inattentive, Impulsive, and Hyperactive. Standard scores below 

seven were considered in need of attention and standard scores 

below four were considered to indicate extreme need of intervention. 

Procedure 

Parent(s) or legal guardians of the girls who had been 

diagnosed with ADHD by a physician and met the subject criteria 

were sent a packet of information describing the study that was 

done, including a description of the WJ-RC, the possible applications 

of the study, and a consent form, all of which were assembled by the 

research team (see Appendix). Those who wanted to volunteer were 

asked to mail back the consent form with postage already paid. ADHD 

volunteers were then tested by members of the research team. 



At this point, non-ADHD volunteers were solicited through lol11 

newspaper advertisements and advertisements through local schools 

that had been written by the research team. The volunteers who met 

the subject criteria were then sent the same packet described above. 

Those who returned the consent form were then administered the 

WJ-RC by the research team. 

After the study was completed, subjects who requested it were 

sent their test results with a written explanation of the scores and 

their meanings, interpreted by the research team. Also, those 

subjects and their parents who wished to receive information 

concerning the results of the study and its possible implications for 

treatment of ADHD girls in the future were sent a summary of such 

written at the eighth grade level and with the collaboration of the 

research team. All subjects were informed at the time of the study 

that data collected during the study would_ pe kept for five years 

by the researcher and then destroyed by shredding. 

Design and Analysis 
Statistics were completed for the whole group of subjects, by 

group, and for the cognitive pattern clusters as a whole and for ADHD 

and normal girl groups. The design of this study consisted of one 

organismic independent variable, the girls' level of ADHD, with two 

levels, ADHD or no ADHD. Multiple dependent variables were 

examined. These variables consisted of the seven factor scores 

received on the WJ-RC: Long-Term Retrieval, Short-Term Memory, 



Processing Speed, Auditory Processing, Visual Processing, 
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Comprehension-Knowledge, and Fluid Reasoning. 

To test hypothesis one (that ADHD girls will have significantly 

different cognitive patterns on the WJ-RC than non-ADHD girls), 

hypothesis two (that a significant difference will exist in cognitive 

patterns within the ADHD girls and will form at least three distinct 

clusters), and hypothesis three (that significant differences in 

cognitive patterns will exist within the non-ADHD girls), an iterative 

cluster analysis was conducted to identify any natural groupings of 

scores (cognitive pattern clusters) within the WJ-RC factors for ADHD 

and normal girls. The standard scores were utilized in this analysis 

because these scores are most sensitive to individual strengths and 

weaknesses. To further test hypothesis two and three, a simple 

MANOV A was utilized to determine significant differences among the 

clusters within and across each cognitive pattern cluster and the 

two groups. An independent samples t-test was used to reveal 

significant differences between pairs of cluster factor scores. To test 

hypothesis four (that the percentage of variance accounted for by 

each WJ-RC cognitive factor in ADHD girls will be significantly 

different from normal girls), a principle components analysis was 

conducted to assess the percentage of variance accounted for by each 

WJ-RC factor score. 



CHAPTER IV 

RESULTS 

Preliminary statistics were completed for the whole group and 

the two groups separately groups. Means and standard deviations for 

each group were noted (see Table 1). No significant differences were 

found between the mean age for the groups (11.= 0.96). 

Table 1 

Means and Standard Deviations for All Groups 

Variables Whole 
N 60 
WJ-RC Glr 107 (21.56) 
WJ-RCGsm 105 (15.77) 
WJ-RCGs . 106 (.14.78) 
WJ-RCGa 98 (14.61) 
WJ-RCGv 116 (12.55) 
WJ-RCGck 108 (13.99) 
WJ-RC Gf 112 (14.69) 
ADDES IN 7.5 (4.33) 
ADDES IMP 7.7 (4.13) 
ADDES HYP 7.5 (4.00) 
ADDESPER 42.2 (35.99) 

Group 

ADHD 
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106 (17.85) 
107 (19.56) 
99 (11.58) 
94 (12.31) 
115 (13.66) 
107 (15.13) 
111 (14.70) 
4.5 (3.13) 
4.8 (3.08) 
5.2 (3.54) 

10.5 (10.29) 

Normal 
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108 (25.46) 
103 (9.69) 

114 (14.19) 
102 (15.90) 
117 (11.31) 
109 (12.82) 
114 (14.7.7) 
11 (2.54) 
11(1.47) 

10.85 (1.55) 
73 (21.14) 

R 

<.001 
<.05 

<.001 
<.001. 
<.001 
<.001 

Note. N= Number of Subjects, Glr.=Long-Term Retrieval, Gsm=Short-Term memory, 
Gs=Processing Speed, Ga=Auditory Processing, Gv=Visual Processing, 
Gck=Comprehension-Knowledge, Gf=Fluid Reasoning, ADDES IN=Inattentive subscale 
score, ADDES IMP=Impulsive subscale score, ADDES HYP=Hyperactivity subscale 
score, ADDES PER=ADDES Percentile Rank. 

The MANOVA performed on the two groups (ADHD.and non-
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ADHD girls) evidenced significant differences (12 < .OS) between th:o

two groups on the Processing Speed and Auditory Processing factors. 

The independent samples t-test for the Processing Speed factor 

yielded(! (52,2)= 4.40, 12 < .001). The independent samples t-test for 

the Auditory Processing factor yielded Ct (50,6)= 2.29, 12 < .OS). As 

was expected, the MANOVA indicated that the ADHD girls and the · 

non-ADHD girls had significantly different scores on the ADDES 

Hyperactivity (12 < 0.005), Impulsivity (12 < 0.005), and Inattention (12 

< 0.005) subscales and the overall ADDES percentile score (12 < ·0.005). 

Means and standard deviations for the cognitive pattern clusters 

were also noted (see Table 2). 

Table 2· 

Means and standard deviations for Cognitive Pattern Clusters 

Group 

Normal ADHD 

Cluster 1 2 3 4 5 

N 11 9 8 15 10 

WJ-RCGs 102 114 130 102 105 
(7.14) (9.88) (6.55) (7.68) (10.47) 

WJ-RCGa 94 121 93 86 104 
(8.20) (9.16) (8.40) (8.29) (10.03) 

WJ-RCGv 116 123 112 114 129 
(10.69) (9.78) (9.97) (6.38) (9.09) 

Note. Gs=Processing Speed, Ga=Auditory Processing, Gv=Visual Processing. 

6 

7 
86 

(8.73) 
97 

(8.38) 
99 

(8.89) 



The means for the cognitive pattern clusters on the ADDES 
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subscales were computed (see Table 3). None of the normal clusters 

indicate clinically significant or at-risk scores on the subscales. 

Cluster number four did not evidence any behaviors that were 

clinically significant on the ADDES subscales. All three of the mean 

subscale scores for this cluster fell into the at-risk range. Cluster 

number five evidenced clinically significant scores on the 

Hyperactivity subscale and at-risk scores on the Inattentive and 

Impulsive subscales. The mean scores for cluster number six 

indicated clinically significant behavior on the Inattentive and 

Impulsive subscales and at-risk behavior on the Hyperactive 

subscale. 

Table 3 

Means on the ADDES for Cognitive Pattern Clusters 

Group 

Normal ADHD 

Cluster I 2 3 4 5 6 

N 11 9 8 15 10 7 

ADDESJN 9.88 12.29 11.17 4.50 4.60 3.86 

ADDESI
M

P 11 11.86 11.33 5.43 5.40 3.29 

ADDESHYP 11.25 10.71 10.50 6.29 3.70 5.43 

ADDES IN=lnattentive subscale score, ADDES IMP=lmpulsive subscale score, ADDES

HYP=Hyperactivity subscale score. 
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Hypotheses one through three 

To test hypothesis one (that ADHD girls will have significantly 

different cognitive pattern on the WJ-RC than non-ADHD girls), 

hypothesis two (that a significant difference will exist in cognitive 

patterns within the ADHD girls and will form at least three distinct 

clusters), and hypothesis three (that significant differences in 

cognitive patterns will exist within the non-ADHD girls), an iterative 

cluster analysis was conducted to identify any natural groupings of 

factor scores within the WJ-RC Cognitive Abilities subscales for ADHD 

and normal girls. A cluster analysis was completed on the entire 

group, producing no significant patterns. However, when the analysis 

was run on the ADHD and normal groups separately, patterns 

emerged. Several cluster analyses were run for both ADHD and 

normal girls. When more than three clusters were specified in the 

analysis, no clear patterns emerged due to a low number of cases in 

each group. Also, an analysis was completed without specifying a 

number of clusters. In this case, the statistical analysis program 

chose two clusters, each with a wide range of distance. The analysis 

that yielded the most equal groupings with the smallest distances 

was with three clusters specified. The cluster analysis on the normal 

group yielded three distinct cognitive cluster patterns. The first 

pattern consisted of girls with average Auditory and Processing 

Speed scores and high average Visual Processing scores. The range of 



distance in this group was from 3.81 to 13.12. The second pattern 
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that emerged consisted of girls with average Processing Speed scores 

and superior Auditory and Visual Processing scores. The range of 

distance in this group was from 3.66 to 14.89. The last pattern that 

emerged in the normal group consisted of girls with superior 

Processing Speed and average Auditory and Visual Processing scores. 

The range of distance in this group was from 5.42 to 12.40. 

A second cluster analysis was completed for the ADHD group. 

Three distinct patterns emerged. The first pattern consisted of girls 

with average Processing Speed and Visual Processing and low 

average Auditory Processing scores. The range of distance in this 

group was from 2.21 to 12.47. The second pattern consisted of girls 

with average Processing Speed and Auditory Processing and superior 

Visual Processing scores. The range of distance in this group was 

from 5. 78 to 15.68. The last pattern for the ADHD group consisted of 

girls with low average Processing Speed �nd average Auditory and 

Visual Processing scores. The range of distance in this group was 

from 5.58 to 11.59. Results from the cluster analysis supported 

hypothesis one by revealing cognitive patterns for the ADHD girls 

that show the prevalent modes of processing information to be 

different from the preferred processing of normal girls according to 

Visual and Auditory Processing and Processing Speed. As was 

expected, the scores of the ADHD girls clustered into groups that 

were different from the groups that the normal girls' scores 



clustered into, both in terms of processing preference and level 

of skills within the cluster. The results of the cluster analysis were 

expected to indicate at least three distinct clusters of processing 

preference for ADHD and normal girls that were significantly 
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different from each other. However, these clusters were not 

consistent with the specific groups of "No Processing Preference," 

"Auditory Processing Preference," and "Visual Processing Preference" 
. . 

that were expected. Instead, the cluster analysis results displayed 

the natural groupings of scores of the ADHD girls as the three distinct 

clusters that showed low Auditory Processing, Visual Processing 

preference, and low Processing Speed. In examining these clusters, 

only one demonstrated a specific area of strength, which was Visual 

Processing. Processing Speed and Auditory Processing appeared to 

either be consistent with other skills or a weakness when compared 

to other skills in each cluster. The cluster analysis was also expected 

to reveal three distinct clusters for the normal girls. These clusters 

showed no processing preference, low Processing Speed, and high 

Processing Speed. In examining the clusters of the normal girls, 

Visual and Auditory Processing tended not to appear as either 

strengths or weakness, but instead were consistent with other scores. 

The cognitive feature that appeared to fluctuate within these clusters 

was Processing Speed. It appeared as either consistent with other 

skills, a weakness, or a strength. Overall, the clusters for the ADHD 

girls did not display mean scores that were as high in Processing 



Speed or Auditory Processing as those found in the clusters for the
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normal girls, but the ADHD clusters did show a high score in Visual 

Processing. 

To further test hypotheses two and three, a MANOV A was 

utilized to determine significant differences among the clusters 

within and across each group. A MANOVA was performed on the 

entire group of six cognitive pattern clusters. As was expected and as 

shown in Table 4, the cluster patterns did differ significantly (12 < .05) 

on the mean scores of the WJ-RC Processing Speed (12 < 0.005), 

Auditory Processing (12 < 0.005), and Visual Processing (12 < 0.005) 

factors ( see Table 4). 

Table 4 

MANOVA Summary Table for All Cognitive Pattern Clusters 

Variable 

WJ-RC Gs 

WJ-RC Ga 

WJ-RCGv 

DF ·· 

5,54 

5,54 

5,54 

F 

'14.253 

17.594 

6.854 

p 

0.000 

0.000 

0.000 

Note. Gs=Processing Speed, Ga=Auditory Processing, Gv= Visual Processing. 

The results of the MANOVA showed that significant differences 

did exist among the clusters. These differences manifested both 

within and across groups. To determine if the differences manifested 



within the groups, a MANOVA was completed separately on the 
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cognitive pattern clusters for each group. As was expected, and as 

shown in Table 5, the normal group clusters differed significantly (n 

< .OS) on the mean scores of the WJ-RC Processing Speed (12 < 0.005) 

and Auditory Processing (12 < 0.005) factors (see Table 5). In contrast 

to what was expected, the normal group clusters did not differ 

significantly on the Visual Processing factor (12 = .117). 

Table 5 

MANOVA Summary Table for Normal Cognitive Pattern Clusters 

Variable DF F p 

WJ-RCGs 2,25 25.679 0.000 

WJ-RCGa 2,25 28.962 0.000 

WJ-RCGv 2,25 2.337 0.117 

Note. Gs=Processing Speed, Ga=Auditory Processing, Gv=Visual Processing. 

As was expected and as shown in Table 6, the ADHD group 

clusters differed significantly (12 < .OS) on the mean scores of the WJ

RC Auditory Processing (ll < 0.005) and Visual Processing (12 < 0.005) 

factors (see Table 6). In contrast to what was expected, the ADHD 

group clusters did not differ significantly on the Processing Speed 

factor (12 = 0.24). 



Table 6 

MANOVA Summazy Table for ADHD Cognitive Pattern Clusters 

Variable 

WJ-RC Gs 

WJ-RCGa 

WJ-RCGv 

DF 

2,29 

2,29 

2,29 

F 

1.476 

10.405 

15.754 

p 

0.245 

0.000 

0.000 

Note. Gs=Processing Speed, Ga=Auditory Processing, Gv=Visual Processing. 

Hypothesis four 
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To test hypothesis four (that the percentage of variance 

accounted for by each WJ-RC cognitive factor in ADHD girls will be 

significantly different from normal girls), a principle components 

analysis was conducted to assess the percentage of variance 

accounted for by each WJ-RC factor score within each group. In 

contrast to what was expected, the results of the principle 

components analysis revealed that the percentage of variance 

accounted for by each factor within the groups to be quite similar. In 

ADHD girls, the majority of the variance in scores was not accounted 

for by Processing Speed, Auditory Processing, and Visual Processing. 

In both groups, the majority of variance in scores was accounted for 

by Long-Term Retrieval with 20.41% accounted for in normals and 

26. 72% in ADHD girls. The second greatest amount of variance was

accounted for by Short-Term Memory with 12.11 accounted for in 



normals and 13.30% in ADHD girls. A difference was found betwee'h8

the amount of variance in scores explained by the Processing Speed 
factor. A greater amount of variance was explained by the Processing 
Speed factor for the normal girls (10.94%) than for the ADHD (7.96%) 
girls. 



CHAPTER V 

DISCUSSION 

The results of this study are important because they facilitate a 

shift in the conception of ADHD away from an emphasis on behavior 

(American Psychiatric Association, 1987; Breen & Barkley, 1988; 

Chess, 1960; deHass, 1986; Kashani et al., 1979; Werry & Sprague, 

1970) and more toward cognitive or neurological dimensions (R.T. 

Brown et al., 1991; James & Taylor, 1990; Still, 1902; Strauss & 

Lehtinen; 1947; Taylor & Ounsted, 1972). This shift could lead to an 

increase in research that focuses on the neurological abilities of ADHD 

children. Research in the field of learning disability subtypes (Fuerst 

& Roarke, 1993; Rourke, 1993; Share, Moffit, & Silva, 1988) supports 

the need for research that focuses on patterns of neurological 

abilities that are linked with behavioral patterns in ADHD children. 

The results of this study were also important because they focus on 

ADHD females, who tend to be outnumbered by males 6:1 (American 

Psychiatric Association, 1987) and who tend to be referred for 

assessment and treatment later than ADHD boys (R.T. Brown et al., 

1991; McGee & Feehan, 1991). For these reasons, research focused· 

primarily on ADHD girls is not as extensive as that with ADHD boys. 

Thus, any study that increases the knowledge of ADHD girls is 

important to the research community. In addition, this research may 
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aid the educational community in developing assessment and 

treatment programs for ADHD girls. 
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The results of this study supported hypothesis one, that ADHD 

girls will have significantly different cognitive patterns on the WJ-RC 

than non-ADHD girls, hypothesis two, that a significant difference 

will exist in cognitive patterns within the ADHD girls and will form at 

least three distinct clusters, and hypothesis three, that significant 

differences in cognitive patterns will exist within the non-ADHD girls. 

The cognitive pattern clusters that were found show three distinct 

groups within the ADHD and the non-ADHD groups. The ADHD girls 

tended to fall into one of three distinct patterns of cognitive 

processing. The first cognitive cluster consisted of subjects who 

evidenced average abilities in Processing Speed and Visual 

Processing, but obtained low average scores in Auditory Processing. 

- The second cognitive cluster consisted of subjects who tended to

evidence average abilities in Processing Speed and Auditory

Processing and superior abilities in Visual Processing. The last

cognitive cluster consisted of subjects who tended to perform in the

low average range in Processing Speed while evidencing average

abilities in Auditory and Visual Processing. These clusters indicate

that the ADHD girls in this study did not contain a group that, like the

boys discussed in other studies (McCullough & Miller, 1993; Kavcic et

al., 1992; McCullough et al., 1992), tended to exhibit an Auditory

Processing preference or a flat profile that indicated no processing



preference. This suggests that ADHD may manifest differently in 
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boys than in girls. A particular difference in cognitive processing that 

was found for both groups of girls and boys was in Processing Speed. 

The ADHD and normal boys in other studies (McCullough & Miller, 

1993; Kavcic et al., 1992; McCullough et al., 1992) demonstrated 

lower Processing Speed scores than did the ADHD and normal girls in 

this study. This difference indicates that Processing Speed may be an 

area in which girls in general show cognitive strength while boys in 

general show cognitive weakness. 

This study did not particularly address differences between 

ADHD boys and girls which would support the findings of those 

researchers who propose behavioral differences between the two, 

such as boys showing greater problems with attention span, 

impulsivity, and hyperactivity than girls·(DuPaul, 1991), ADHD girls 

being more fearful and enuertic than ADHD boys (Kashani, Chapel, 

Ellis, & Shekim, 1979), girls more often displaying variance in 

comorbidity patterns, which consist of internalizing symptoms 

including anxiety and low self-esteem ( deHass, 1986; Kashani et al., 

1979), or ADHD girls being rated by teachers as less popular with 

their peers (R.T. Brown et al., 1991). However, they do support the 

findings of researchers that ADHD tends to -manifest differently 

cognitively or neurologically in girls than in boys. This research 

includes findings that ADHD girls have been reported to have lower 

IQscores than ADHD boys (James & Taylor, 1990), are retained in 



school more frequently, and evidence greater impairments than d82

ADHD boys (R.T. Brown et al., 1991). Others have concluded that 
ADHD girls tend to have more cognitive and academic difficulties 
than ADHD boys (Ackerman, Dykman, & Oglesby, 1983; Berry, 
Shaywitz, & Shaywitz, 1985; Kashani et al.,.1979). Another .area in 
which ADHD girls have been clearly distinguished by previous 
research is of a neurological nature. James and Taylor ( 1990) 
concluded that these girls have significantly higher rates of language 
and neurologic disorders when compared to ADHD boys. The results 
of this study support this conclusion. The tendency for relatively low 
Auditory Processing scores for the ADHD girls suggests a factor that 
might affect language skills. In the same body of research, they 
proposed a possible neurological basis for ADHD in girls. Other 
research has suggested that the ADHD disorder in girls develops from 
a more pathological process such as brain damage (Taylor & Ounsted, 
1972), that an inclination for higher rates of neurological disorders in 
ADHD females exists (James & Taylor, 1990) and that, with age, ADHD 
girls are inclined to do more poorly than ADHD boys on 
neurocognitive tasks, suggesting a possible neurologic process for 
ADHD females (R.T. Brown et al., 1991). These results support this 
past research that has indicated that ADHD in girls may manifest in a 
unique pattern of neurocognitive functioning. These findings do not 
support those of past researchers who found that ADHD tended to 



manifest similarly across genders (Breen, 1989; Hom, Wagner, & 
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Ialongo, 1989). 

The results of this study do not support hypothesis four, that 

the percentage of variance accounted for by each WJ-RC cognitive 

factor in ADHD girls will be significantly different from normal girls. 

Instead, the results suggested that the variance of scores in both 

groups tended to be similar. However, a greater percentage of the 

variance was accounted for by the Processing Speed factor in the 

non-ADHD group than in the ADHD group. This difference was likely 

due to the fact that the ADHD clusters did not evidence any strength 

in Processing Speed. The ADHD girls tended to have average 

Processing Speed skills or to have a relative weakness in Processing 

Speed. In contrast, the non-ADHD girls tendeq. to show average 

abilities on all three factors or to have a relative strength or relative 

weakness in Processing Speed. 

These results supported previous research that suggests that 

subtypes of learners exist (Brodzinsky, 1982; Dunn, 1987; Dunn & 

Dunn; 197 8, 1987; Gardner, 1993; Gregorc, 1982; Keefe, 1982; Shuell, 

1981; Tyler, 1974; Witkin, Moore, Goodenough, & Cox, 1977; 

Woolfolk, 1990). The subtypes found in this study were not directly 

associated with the specific subtypes proposed by some of these 

researchers, such as Gardner's seven intelligences (Gardner, 1993) or 

the concept of field-dependence or independence (Witkin et al., 

1977). However, these cognitive pattern clusters were similar to 



previously researched cognitive styles (Brodzinsky, 1982; Shuell, 
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1981; Tyler, 197 4) and to the research that proposes that different 

people learn better through different modalities (Dunn, 1987; Dunn & 

Dunn; 1978, 1987; Gregorc, 1982; Keefe, 1982). The results of this 

study support the idea that children possess a preferred mode of 

processing and organizing information. 

The results of this study support that research that has 

proposed learning differences between genders. The present 

research did not focus on the specific academic ability differences as 

did previous studies that found that girls excel in verbal ability while 

boys perform better on visual, spatial and mathematical tasks 

(Woolfolk, 1990) or that boys tend to be more field-independent 

than girls (Woolfolk, 1990). However, the results of this study 

support other researchers who have documented differences in

learning patterns of boys and girls. Bower ( 199 3) proposed 

differences between the way boys and girls learn. This researcher 

stressed that areas that appear to be weak academically for each 

gender may be affected by the modality through which the subject is 

taught rather than actual weakness. The differences found between 

the cognitive pattern clusters in this study for both ADHD and normal 

girls and those clusters in previous studies for both ADHD and 

normal boys indicate that girls and boys learn in different ways 

(McCullough & Miller, 1993; Kavcic et al., 1992; McCullough et al., 

1992). For example, the girls in general tended to evidence higher 
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Processing Speed scores than did the boys in the previous cited 

study. This suggests that girls and boys may possess different 

abilities in the area of Processing Speed. In addition, while the ADHD 

boys in other studies (McCullough & Miller, 1993; Kavcic et al., 1992; 

McCullough et al., 1992) tended to evidence relative strengths in 

either Visual or Auditory Processing when strengths were evident, 

the ADHD girls in this study did not evidence any Auditory 

Processing strengths. This suggests that Auditory Processing may be 

an area of particular weakness for ADHD girls. 

The results of this study support the research that proposes 

subtyping within a certain disorder population. Just as reading 

disorders (Aaron, 1995; Belmont & Birch, 1966), learning disabilities 

(Lawson and Inglis, 1984; Rourke, 1993) and spelling disorders 

(Newman, Wright, & Fields, 1989) have been found to have subtypes, 

this study suggests that ADHD girls demonstrate subtypes. As Aaron 

( 199 5) stresses, cognitive processing is made up of several 

components, each of which has the potential to be the root of the 

disability, singly or in any combination. When weak processing 

area(s) are identified in any disability, a better understanding of the 

student's disability is provided and instructional treatment may be 

tailored specifically to meet the needs of the student in that area of 

weakness. At the same time, the area(s) of strength may be used to 

provide the child with instruction and/or treatment that provides 

the most benefit. 



This study supports the findings of previous researchers in 
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the field of learning disabilities who propose a link between 

behavioral patterns and cognitive patterns. Rourke and Strang 

(1978) found groups that differed in motor, psychomotor, and 

tactile-perceptual abilities. Rourke and Finlayson (1978) found 

groups that differed in their patterns of achievement in reading, 

spelling, and arithmetic as well as in visual-perceptual, visual-

spa tial, verbal-perceptual, and auditory-perceptual abilities. These 

authors suggested a relationship between the patterns of academic 

achievement and the cognitive processing patterns. Rourke (1988) 

suggested that the particular pattern of central processing abilities 

and deficits found in children with NLDs may lead to a specific 

pattern of academic achievement and a specific form of emotional 

disturbance. Fuerst and Rourke (1993) suggest that achievement 

patterns in reading, spelling, and arithmetic may be linked to 

patterns of social and emotional functioning in learning disabled 

children. Rourke ( 1993) concludes that research suggests that 

children who exhibit impaired levels of arithmetic achievement fall 

into two subtypes delineated by differing patterns of 

neuropsychological strengths and weakness that appear to lead to 

specific behavioral patterns in psychosocial functioning. All of these 

studies suggest that specific cognitive patterns may be linked to 

specific behavioral patterns in learning disabilities. Behavioral 

differences in the manifestation of ADHD in boys and girls have been 
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proposed by prior researchers. Such differences include boys 

showing greater problems with attention span, impulsivity, and 

hyperactivity than girls (DuPaul, 1991), ADHD girls being more 

fearful and enuertic than ADHD boys (Kashani, Chapel, Ellis, & 

Shekim, 1979), girls more often displaying variance in anxiety and 

low self-esteem (deHass, 1986; Kashani et al., 1979), and ADHD girls 

being rated by teachers as less popular with their peers (R.T. Brown 

et al., 1991). The results of this study suggest that these behavioral 

differences may be linked to cognitive processing differences 

between ADHD boys and girls. These differences are suggested 

through the comparison of the results of this study to previous 

findings (McCullough & Miller, 1993; Kavcic et al., 1992; McCullough 

et al., 1992). Also, the three clusters within the ADHD group 

manifested different patterns of behavior as indicated on the ADDES. 

Cluster number four evidences cognitive patterns of relatively low 

Auditory Processing and behavioral patterns that were at-risk for 

Inattention, Impulsivity, and Hyperactivity, but clinically significant 

for none of these. Cluster number five evidenced cognitive patterns 

of relatively high Visual Processing and behavioral patterns that 

were at-risk for Inattention and Impulsivity and clinically significant 

for Hyperactivity. Cluster number six manifested cognitive patterns 

of relatively low Processing Speed and behavioral patterns that were 

at-risk for Hyperactivity and clinically significant for Inattention and 



Impulsivity. This suggests a link between specific cognitive patterni8

and behavioral patterns for ADHD girls. 
The results of this study support those researchers who have 

suggested that children diagnosed with ADHD are a heterogeneous 
group that may be grouped into more homogeneous, clinically 
meaningful subtypes (Barkley, DuPaul, & McMurray, 1990; Johnston, 
1986; Klee, 1986; Seargant & Scholten, 1983). This research supports 
that of previous researchers who have proposed specific neurological 
subtypes within ADHD (August & Garfinkel, 1989; Brown, 1995; 
Conners, 1995). Specifically, the results of this study supporJ.findings 
by previous researchers (McCullough & Miller, 1993; Kavcic et al., 
1992; McCullough et al., 1992) that have identified subtypes in ADHD 
boys' cognitive functioning using WJ-RC factor scores. This research 
identified three distinct cognitive processing clusters with 
discrepancies on the WJ-RC factors of Processing Speed, Auditory 
Processing and Visual Processing. These results are similar to the 
results in the current study that indicated three distinct cognitive 
processing clusters that showed significant differences on the same 
three WJ-RC factor scores. 

This study should stimulate research by those interested in the 
differences in ADHD boys and girls. Future investigators will be able 
to conduct similar studies on ADHD boys to determine if the 
neurological patterning and subtypes found by McCullough and 
Miller (1993), Kavcic, Leslie, Miller, and McCullough (1992), and 



McCullough, Miller, Kavcic, and Leslie (1992) can be confirmed or� 
they can be compared to those subtypes that are found in this study. 
It was of interest to determine that the subtypes of cognitive 
patterning within ADHD males and females were different. Being 
aware of this difference may aid in the treatment and assessment of 
ADHD girls, because presently ADHD girls are treated and evaluated 
according to studies conducted primarily on ADHD boys. For example, 
due to the finding that none of these girls tended to display strength 
in Processing Speed, teachers and parents might be encouraged to 
provide ADHD girls with more time to complete assignments and 
progress might be measured by quality, shortened assignments and 
classroom activities rather than focusing on timed tasks and 
quantity. ADHD girls with average Processing Speed and Visual 
Processing abilities who evidence lower Auditory Processing abilities 
and girls who evidenced average abilities in Processing Speed and 
Auditory Processing with a strength in Visual Processing might be 
facilitated in the classroom through the pairing of visual and 
auditory cues and directions, through encouraging the child to 
visualize what is to be learned with the use of visual directions, cues, 
and memory strategies, and concrete, manipulative materials, as well 
as pictures or graphs. 

The results of this study suggest that it may be profitable for 
future research to focus on delineating further behavioral subtypes 
of ADHD and comparing cognitive functioning among these subtypes. 



Several authors have suggested that differences may exist between
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children with attention deficit disorder without hyperactivity and 

those with hyperactivity (Barkley, DuPaul, & McMurray, 1990; 

Conners, 1995). It is obvious that behavioral differences exist 

between these groups. Future research that confirms cognitive 

differences between these two subtypes of attention deficit disorder 

would greatly add to the knowledge concerning attention deficit 

disorder as well as aiding in a clearer diagnosis and more practically 
. . .

applicable treatment programs. 

This study had certain limitatjons. The use of only one gender 

in the study caused it to be less informative and helpful as it could 

have been if both boys and girls had been involved in the study. The 

fact that only girls were used as subjects limits the potential scope of 

the study. Also, the fact that the age group was between 6 and 11 

years narrows the generalizability of the study to this age range. 

Therefore, future research �hould be conducted which covers the 

ages above 11 to determine if the findings in this study apply to girls 

over 12 years old. Future investigators will be able to conduct similar 

studies on ADHD boys to determine if the neurological patterning and 

subtypes found by previous researchers (McCullough & Miller, 1993; 

Kavcic et al., 1992; McCullough et al., 1992) or the patterns found by 

this researcher tend to be confirmed. 
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APPENDIX 

Information Packet Materials 

TO WHOM IT MAY CONCERN: 

A study is being planned by a doctoral student in the school 

psychology program at Texas Woman's University that you may be 

interested in. This study is using the Woodcock-Johnson Tests of 

Cognitive Ability-Revised (WJ-R) to compare the cognitive patterns 

of Attention Deficit Hyperactivity Disordered (ADHD) and normal 

girls. Recent research has shown that ADHD is shown differently in 

girls and boys. It also shows that ADHD boys have different cognitive 

patterns on the WJ-R than normal boys. This study will help to 

determine if ADHD girls also show these differences in cognitive 

patterns from normal girls. The results of this study could also help 

to develop better treatment of ADHD in girls. 

The WJ-R is comprised of 21 tests that are grouped into seven 

factors. The seven factors are Comprehension-Knowledge ability, 

Long-Term Retrieval, Short-Term Memory, Fluid Reasoning, Auditory 

Processing, Visual Processing, and Processing Speed. The four 

aptitudes measured are Reading Aptitude, Math Aptitude, Written 

Language Aptitude, and Knowledge Aptitude. 

Each cluster measures certain skills. The Comprehension

Knowledge cluster (Ge) is used to identify the depth and breadth of a 
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person's knowledge of a culture. The definition of knowledge 70 

includes communication abilities, with a focus on the verbal abilities, 

reasoning based on previous experience, and judgment. The contents 

of the test were reviewed for cultural bias by a panel of experts 

during development and found to be culturally fair. Validity studies 

have shown no common cultural bias. 

The Visual Processing cluster (Gv) is supposed to show a 

person's clearness of thinking with stimuli that are visually 

represented in the mind's eye. Auditory Processing (Ga) is the ability 

to clearly see patterns among auditory stimuli. The ability to work 

quickly and to keep attention focused under pressure is measure by 

the Processing Speed cluster (Gs). 

The Short-Term Memory cluster (Gsm) is the ability of a person 

to store information from the current environment and being able to 

remember it within a few seconds. The ability to remember 

information that was stored at an earlier time is measured by the 

Long-Term Retrieval cluster (Glr). The Fluid Reasoning cluster (Gf) 

measures the overall ability of a person to reason through drawing 

conclusions and understanding connections. 

This test takes about two hours to give. Every subject will be 

allowed at least one break during the testing. Each child will be given 

the WJ-R by a member of a research team of 5-10 people. These 

people have been trained to give and interpret the WJ-R. They have 

also have taken upper level testing and assessment classes. 

After the results of the tests have been interpreted, you will 



be given the results and a written explanation of their meaning. 71 

If you wish to receive these results at a personal meeting, one will be 

arranged. 

If you wish to volunteer your child for this study, please 

contact the researcher listed below, and you will be provided with 

more information. 

JENNIFER SHEW
M

AKER 

3251 S. University Dr. Apt. C 

FT. WORTH,TX. 76109 

(817)922-9466



TEXAS WOMAN'S UNNERSITY 72 
SUBJECT CONSENT TO PARTICIPATE IN RESEARCH 

TITLE: A COMPARISON OF THE COGNITIVE PATTERNS OF ADHD AND 
NORMAL GIRLS ON THE WOODCOCK-JOHNSON TESTS OF COGNITNE 
ABILITY-RE\!ISED 
INVESTIGATOR: 
JENNIFER WADE SHEWMAKER 

PHONE NUMBER 
{817)922-9466 

This study involves research concerning the cognitive patterns of 
Attention Deficit Hyperactivity Disordered (ADHD) girls. It will compare the 
patterns of ADHD and normal girls on the Woodcock-Johnson Tests of Cognitive 
Ability-Revised (WJ-R). Participation in this study will provide information 
about the subject's cognitive abilities, strengths and weaknesses. It will also 
provide information on the latest research involving ADHD girls and how this 
research might affect the treatment of ADHD in girls. 

Participation in this study might involve fatigue, due to testing, loss of 
time due to the testing period, and improper release of data. Testing time for 
the WJ-R is approximately two hours. Each child will be given at least one 
break during this testing time. While the data is being kept by the researcher, 
it will be kept in a locked room and available only to members of the research 
team. After testing has been completed, the parent or legal guardian of the 
subject will receive the results of their test with a written explanation of these 
results. If you would like to receive the results during a personal meeting, 
please sign the indicated line below and it will be arranged. After the study 
has been completed, data will be kept by the researcher for five years and 
then destroyed by shredding. For answers to related questions about the 
research, please contact the above indicated investigator. 

Participation in this study is strictly voluntary and refusal to 
participate will involve no penalty or loss of benefits to which the subject is 
otherwise required. Also, participation may be discontinued at any time during 
the study with no penalty or loss resulting. If you have any concerns about 
the way this research has been conducted, contact the Texas Woman's 
University Office of Research and Grants Administration at (817) 898-3375. 

An offer to answer all of my <J uestions regarding the study has been 
made and I have been given a copy of the dated and signed consent form. If 
alternative procedures are more advantageous to me, they have been 
explained, A description of the possible attendant discomfort and risks 
reasonable to expect have been discussed with me, I understand that I may 
terminate my participation in the study at any time, I understand that no 
medical sezyice or compensation will be provided to me by the university as a 
result of injury from participation in research, 

Parent or legal guardian of subject Subject 




