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Abstract 

Attention Deficit Hyperactivity Disorder (ADHD) has been the focus of many 

discussions by school personnel and parents over the past years as more children are 

diagnosed as having trouble with attention and hyperactivity. Psychologists have been 

researching this disorder so as to develop better diagnostic instruments and plan for 

appropriate treatments. This study was conducted to answer two questions. First, what are 

the baseline, untreated differences between ADI-ID and normal boys on tasks that require 

the use of attentional and planning portions of the brain? Second, when half of the ADHD 

boys are treated with Methylphenidate (MPH), is there a significant improvement in their 

performance as compared to ADI-ID boys that took a placebo? Results from this study 

indicate that there were differences between ADHD and normal boys when selective and 

receptive attention is required and :MPH did improve their perfonnance. 
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CHAPTER I 

OVERVIEW 

The diagnosis and treatment of attentional disorders has been researched heavily 

over the past few years. This research is vital to the establishment of valid and reliable 

assessment tools and for the discovery of the effectiveness of various treatment options. It 

is important to correctly identify children with Attention Deficit Hyperactivity Disorder 

(ADHD) before implementing any type of treatment so as to ensure the best possible 

control over the disruptive symptoms. This study was conducted to provide evidence for 

appropriate assessment tools for ADHD children and to show the improvement in 

performance when they are treated with methylphenidate (MPH). 

ADHD can have devastating effects on children. Landau and Moore (1997) 

indicate that children with ADHD often report symptoms of sadness and loneliness, and 

they have few positive social relationships. They also stated that a review of past 

research indicates that children with ADHD often grow up to have trouble with 

depression, have sleep disorders, are prone to alcoholism, have social problems, and get 

in trouble with the law. Barkley (1990) also states that the symptoms of ADHD appear to 

affect the ability to learn to the degree that many children are also diagnosed with 

learning disabilities. 

This study focused on boys that demonstrate the hyperactive symptoms associated 

with ADHD, because at the time of data collection these symptoms \Vere not separated in 
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the diagnostic process. The study was also isolated to boys, because more boys than girls 

are typically reported for ADI-ID symptoms (Barkley, 1990). It has been found that boys 

tend to display the more aggressive hyperactive symptoms than girls do, and thus they are 

referred for diagnosis more quickly and with higher frequency (Barkley, 1990). 

Biederman et al. (1994) did note that an ADHD diagnosis for girls is valid, however, it 

more often manifests as an attention problem without hyperactive symptoms. It is also 

noted that the number of children (both boys and girls) diagnosed with ADHD without 

hyperactive behaviors is small (Barkley, 1990) and the inclusion of these children in the 

ADHD category is still questioned (Frick & Lahey, 1991 ). 

The diagnostic criteria in place for ADHD at the time of data collection was set 

by the American Psychiatric Association's ( 1987) Diagnostic and Statistical Manual of 

Mental Disorders - Third Edition, Revised (DSM-III-R). At that time ADHD was viewed 

as a unidimensional disorder with 8 of 14 criteria necessary for a diagnosis. These 

criteria included items that fall under the general characteristics of inattention, 

impulsivity, and hyperactivity. The severity of the disorder was also noted in a range 

from mild to severe. 

One of the assumptions underlying this study is that there is a difference in the 

brain functioning of ADHD children as compared to normal children. This difference 

most likely presents itself as a lack of stimulation of the inhibitive and attentional 

portions of the brain. When children with this deficit are treated with psychostimulants 

such as MPH, \vhich increases the activity in those areas, they exhibit more controlled 

behavior. With appropriate identification and treatment most of the symptoms of ADHD 
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should be controllable. 

Two terms that will be used throughout this study are defined below. Further 

definitions will be given when necessary within the text. Throughout this paper, the term 

ADI-ID is used to refer to all types of attentional disorders with and without hyperactivity. 

As stated earlier, this study only included boys with hyperactive symptoms, however, 

current research does not continue to support the inclusion of hyperactivity in all 

attentional disorders. ADHD will be used to describe children from all diagnostic 

categories. Methylphenidate (iv1PH) is defined as a psychostimulant that is used to treat 

the symptoms of ADHD. Information on MPH is considered to be about the generic drug 

unless otherwise noted as the brand name, Ritalin. 

This study is limited in its generalizability in that it only included ADHD boys 

between the ages of 8 and IO. Girls and older or younger boys with ADHD may not 

respond the same to the baseline and treatment phases of this study. The ADI-ID boys 

used here were also previously identified as positive responders to :NfPH. ADHD children 

who respond better to other treatments were not included in this study; thus the results do 

not apply to them. Finally, tight screening of the control group is difficult, and some of 

them may have had undiagnosed problems of the ADHD nature. This could possibly 

skew the significance of the results. 

This study was conducted to answer two questions. First, what are the baseline~ 

untreated differences bet\veen the ADI-ID boys and the control group on tasks that require 

the use of the attentional and planning portions of the brain? SeconQ when half of the 

ADI-ID group is treated with MPH, is there a significant improvement in their 
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perfonnance as compared to the ADHD group that took a placebo? 



CHAPTER II 

LITERATURE REVIEW 

Attention Deficit Hyperactivity Disorder (ADI-ID) has been one of the most 

commonly reported problems facing school age children today. This disorder has gone 

through a number of name changes since its original diagnosis as ·'brain damage" in the 

1940's. Erk (1995) has summarized the evolution of the terminology for attentional 

disorders beginning with the terms of brain damage and minimal brain dysfunction, 

which were used until the late 1960's and ending ,,..ith the current term of ADHD. With 

the publication of the American Psychiatric Association's Diagnostic and Statistical 

Manual of Mental Disorders - Second Edition (DSM-II) in 1968 the disorder which was 

characterized by hyperactivity or excessive body movement, was named Hyperkinetic 

Reaction of Childhood. In 1980 the AP A published the DSM-III and the name became 

Attention Deficit Disorder With/Without Hyperactivity. At this point in the 

development of the disorder it was viewed in a different light, with inattention and 

impulsivity becoming the predominate characteristics (Frick & Lahey, 1991; Hocutt, 

McKinney, & Montague, 1993). With the publication of the DSM-III-R (APA, 1987) 

the disorder was looked at in a more unidimensional way with none of the 

characteristics being singled out. This version required 8 of 14 criterion to be met for 

diagnosis. The DSM-IV (APA, 1994) went back to a multidimensional approach 

(inattention and hyperactive/impulsive) which allowed for various subtypes to be 
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diagnosed. 

Characteristics of ADHD 

No matter what name is the current one used there are three characteristics that 

are most commonly associated with an ADHD diagnosis. These characteristics include 

inattention, impulsivity, and in some cases hyperactivity (Barkley, DuPaul, & 

McMurray, 1990; Frick & Lahey, 1991). The APA has, throughout its revisions and new 

editions of the DSM, shifted these characteristics and symptoms around to better 

describe the particular disorders contained within each, and to facilitate psychologists 

in making a more accurate diagnosis. The criteria has changed a number of times over 

the years and there is still a debate over which characteristics most appropriately fall 

under an ADHD diagnosis (Barkley, 1991 ). Alternative diagnostic tools may define 

ADHD by using different characteristics than the AP A and placing their emphasis on 

different symptoms. This study, however, will employ the DSM-III-R (AP A, 1987) 

definition, as that was the criteria in place at the time of data collection. The following 

is a summary of the research and the most popular definitions of the general 

characteristics of ADHD: inattention, impulsivity, and hyperactivity. 

Inattention has been accepted as one of the characteristics included in all of the 

attentional disorders. The behaviors most frequently noted as being contained in the 

inattentive category include failing to finish activities, not seeming to listen, being 

easily distracted, difficulty concentrating, poor planning and organizing abilities and 

frequently shifting activities (Barkley, 1990; Frick & Lahey, 1991; Schwiebert, 

Sealander, & Tollerud, 1995). In prior psychological research on attention in general, it 
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is often divided into two categories, sustained and selective. In a study by Hooks, 

Milich, and Lorch ( 1994) they have defined a sustained attention or vigilance problem 

as "the inability to maintain attention over time" (p. 69) and a selective attention 

problem as "the inability to preferentially attend to relevant aspects of a task and to 

ignore irrelevant information" (p. 69). This study found that ADHD children will 

consistently perform poorer than controls on sustained attention tasks. Problems with 

selective attention, however, do not seem to appear regularly. It has been found that 

ADHD children will be distracted by irrelevant stimuli only if it is much more 

appealing and novel than the relevant items (Das, Naglieri, & Kirby, 1994; Hooks, 

Milich, & Lorch, 1994; O'Brian & Obrzut, 1986). Richards, Samuels, Tumure, and 

Ysseldyke (1990) found that Leaming Disabled (LD) children who also had ADHD 

performed more poorly than children with LD alone on a task involving selective 

attention, only when there were adjacent stimuli to the target. Overall, they stated that 

the combination of LD and ADHD causes more complex problems with attention than 

when children have only one of the diagnoses. 

Attention is also required for the metacognitive functions of planning and 

organizing (Kops & Belmont, 1985). ADHD children are often described as poor 

organizers in both their approaches to schoolwork and in their physical surroundings. 

Their rooms and desks may be so messy and cluttered that they have trouble finding the 

materials they need because of distractions from other objects. Kops and Belmont 

( 1985) found that low school achievers, ··manifested poorer directed and selective 

attention in that the average achievers more effectively chose the relevant items and 
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organized their actions around them. Directed attention here concerns the controlled, 

sequential shifting of focus from one task element to the next until the task is 

completed" (p. 13). The Trail Making Test (TMT) is used to measure motor speed and 

visual attention when asked to organize numbers or numbers and letters into a sequence 

(Gaudino, Geisler, & Squires, 1995). This test has been used to confirm that the 

inattention characteristics of an ADHD child are similar to those with frontal lobe 

dysfunction (Boucugnani & Jones, 1989). Thus, ineffective planning and organizing are 

connected to the inattentive aspect of an ADHD diagnosis. 

The second category included in an ADHD diagnosis is impulsivity. Behaviors 

often seen in an impulsive child would include: often blurting out answers, difficulty 

awaiting turn, often interrupting others, grabbing materials, acting before thinking, and 

difficulty staying seated (Barkley, 1990; Frick & Lahey, 1991; Schwiebert, Sealander, 

& Tollerud, 1995; Zentall, 1993). Impulsivity or disinhibition (Barkley, 1990) affects 

the performance of an ADHD child by exhibiting itself as a pattern of quick yet 

incorrect answers. This failure to consider all possible responses before selecting an 

answer shows poor planning skills and leads to poor performance on multiple choice 

tasks. Impulsivity also leads to failure in reading directions, asking for help, or waiting 

for answers to questions, thus leading to wrong answers and incorrect responses 

(Zentall, 1993 ). 

An ADHD child's problems with organization are attributed to attention but they 

can also be associated with impulsivity (APA, 1987; Zentall, 1993). Zentall (1993) 

indicates that a "failure to delay" leads to paperwork that is completed in a disorganized 
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way. Instead of writing answers down in an orderly fashion, planning for the total 

number and type of questions, ADHD children may impulsively write answers wherever 

their hand may be when the answer comes to them. Unorganized, messy work then has 

a negative impact on evaluations of educational performance (Dawson, 1997). 

Hyperactivity is a third major characteristic of ADHD children. Hyperactivity 

includes excessive and developmentally inappropriate levels of physical and verbal 

activity. Observable behaviors included in the hyperactive category may be manifested 

as; fidgeting, squirming, appearing restless, talking excessively, acting in a physically 

dangerous manner, appearing to always be on the go, excessive running and climbing, 

and appearing to be driven by a motor (Barkley, 1990; Frick & Lahey, 1991; O'Brian & 

Obrzut, 1986; Schwiebert, Sealander, & Tollerud, 1995). These hyperactive behaviors 

are sometimes lumped together with impulsive behaviors, as the line between their 

symptoms can be fuzzy. These behaviors were first noted and included in the "minimal 

brain dysfunction" diagnosis before attentional disorders were added to this category. 

Zentall (1993) indicates that the level of hyperactive behavior is variable across settings 

and tasks. An ADHD child's behavior will be more or less intense depending on how 

novel and interesting the task is. 

Zen tall ( 1993) stated that, "Activity per se has more social than educational 

implications" (p.147). Children with hyperactive behaviors are perceived by their peers 

to be intrusive, boisterous, annoying, and irritating (Landau & Moore, 1997). This 

perception leads to rejection and negative interactions which further the decline in 

social skills of the ADHD child. In a review of previous research, Landau and .Moore 
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( 1997) found that ADHD children are able to differentiate positive and negative 

behaviors in others, however, they go on to state that hyperactive children have been 

shown to have a lack of understanding in how to initiate friendships. These ADHD 

children also offer significantly less friendly alternatives to situations than controls 

(Landau & Moore, 1997). Thus, hyperactivity will negatively impact ADHD children in 

both their educational perfonnance and in their social and communication skills, which 

leads to strained relationships with both peers and adults. 

Etiology of ADHD 

To date, it is not clear what causes ADHD. There have been many hypotheses 

and environmental factors that have been proposed, however, none have been proven 

conclusively. Incidence rates range from as low as I% to a high of 20% (Barkley, 1990; 

Frick & Lahey, 1991; Bradley & DuPaul, 1997). It is important to not only be clear on 

the symptoms and characteristics of the disorder but also on what causes it and how it 

functions so as to better treat and prevent the disorder in the future. It is also important 

to be aware of the difference in the ratio of occurrence when ADHD groups are divided 

by sex. Barkley (1990) reports that across studies the ratio varies from 2:1 to 10:1, boys 

to girls. This indicates that the sex of the child also needs to be considered when 

looking for the causes of ADHD. 

The following discussion reviews the etiology of ADHD and the neurobiological 

basis for attentional problems. Schwiebert, Sealander, and Tollerud (1995) stated that 

for ADHD children, "most experts agree there is probably no single cause to explain the 

disorder. Instead, a combination of factors related to hyperactivity seem to interact in 
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varying degrees to cause the disorder" (p. 251 ). Some of these causes could be 

environmental, such as lead poisoning, allergies, inadequate nutrition, abusive home 

environments, and high levels of stress (Hynd, Hem, Voeller, & Marshall, 1991; 

Schwiebert, Sealander, & Tollerud, 1995). Other possible causes include biological 

ones such as chromosomal anomalies (Fragile X, Turner's Syndrome, and XYY), 

inherited traits, and brain damage (Hynd, Hem, Voeller, & Marshall, 1991 ). Careful 

analysis of an ADHD child's developmental history and current environment can lead 

to insights as to the possible causes of the disorder. Although a definitive answer may 

not be possibl~, potential causes could lead to better acceptance of potential treatments. 

Along with the causes of ADHD it is important to understand the functioning of 

the brain in an ADHD child. Many studies have used various tests and procedures to 

clarify the differences in an ADI-ID child's brain functions and structures as compared 

to a normal child's. Hynd, Hem, Voeller, and Marshall (1991) summarized the current 

trends in the neurobiology of ADI-ID. The first perspective they review is the 

neuroanatomical view which has stated that problems with the parts of the brain 

involved in arousal and the regulation of motor control are responsible for ADHD 

behaviors. These functions are regulated at various points of the brain, but ADHD 

research has been most conclusive when focusing on the frontal lobes. A second 

perspective they discuss includes the neurochemical activity in the brain. This view has 

studied the role of neurotransmitters that control the systems involved with attention. 

The neurotransmitters called catecholamines have been shown by Hynd et al. ( 1991) to 

be Jacking in the frontal lobes of ADHD children. Psychostimulant treatment ( e.g. 
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MPH, dextroamphetamine, and magnesium pemoline) which increases the amounts of 

catecholamines in the brain, has been shown to be the most successful in controlling 

impulsiveness and hyperactivity in ADHD children. 

Assessment and Diagnosis of ADHD 

Accurate assessment and diagnosis of ADHD is one of the most important tasks 

facing psychologists, psychiatrists, and physicians, so they can develop the most 

appropriate interventions and effective treatments. The types of tools most often used 

by these professionals in diagnosing ADHD are behavioral rating scales, direct 

observation, diagnostic interviews, intelligence tests, sociometric measures, and 

neuropsychological tests. Intelligence tests are used only for a baseline measure of 

cognitive functioning, as a way of eliminating the possibility of other mental disorders 

(Johnson, 1988). They do not provide enough information on their own to identify 

ADHD children. The Woodcock-Johnson Tests of Cognitive Ability- Revised (WJ-R) 

is an example of an intellectual measurement tool that may be more helpful in 

diagnosing ADHD children. It provides information about seven clusters of cognitive 

functioning. These clusters include; Long-Term Retrieval, Short-Term Memory, 

Processing Speed, Auditory Processing, Visual Processing, Comprehension-Knowledge, 

and Fluid Reasoning (McGrew, 1994 ). In a study by Shewmaker ( 1995), it was found 

that ADHD children do not have poorer memory abilities than those without attentional 

difficulties as measured by the Long-Term Retrieval and Short-Term Memory clusters. 

However, children with ADHD do show Processing Speed deficits when compared to 

normal children. The tests involved in the Processing Speed cluster measure attention, 
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which has been shown to be affected by ADHD (Aylward, Verhelst, & Bell, 1990; 

Hooks, Milich, & Lorch, 1994; Richards, Samuels, Turnure, & Ysseldyke, 1990). 

Sociometric measures are a way of obtaining information about the peer 

relations of a child. These measures work by having the students nominate others in 

their class for various categories such as, 'most likely to get into a fight' or 'who do you 

like most/least in your class.' It has been noted that ADHD children are often the least 

liked and have the most problems with proper relationships (Schaughency & Rothlind, 

1991). 

Behavioral rating scales such as the Child Behavior Checklist (Achenbach & 

Edelbrock, 1983), the Attention Deficit Disorders Evaluation Scale (McCamey, 1989), 

the Conners Parent and Teacher Rating Scales (Goyette, Conners, & Ulrich, 1978), and 

the Behavior Assessment System for Children (Reynolds & Kamphaus, 1995) are 

several of the most commonly used rating scales for ADHD diagnosis (Schaughency & 

Rothlind, 1991; Landau & Burcham, 1997). They are often used in conjunction with 

direct observations and structured diagnostic interviews. These tools help to quantify 

and objectively analyze a child's behavior according to the diagnostic criteria for 

attentional disorders. These tools can be used in a variety of settings ( e.g. home and 

school), thus allowing for greater clarity of the extent of the symptoms (Barkley, 

DuPaul, & McMurray, 1990; Johnson, 1988; Schaughency & Rothlind, 1991 ). 

Other types of tests that have been researched for use in ADHD assessment 

include neuropsychological measures. As was stated earlier, a lack of catecholamines in 

the frontal lobes of the brain is thought to be one of the potential causes of ADHD. The 
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frontal lobes are involved in attention, impulsivity, and planning decisions, which are 

all associated with ADHD behaviors. Das, Naglieri, and Kirby (1994) have proposed a 

theory of intelligence based on Luria's theory of brain functioning (Languis & Miller, 

1992) which looks at the ability to attend, plan, and control motor response from a 

neuropsychological perspective. 

Luria proposed that the brain has three functional units; the Arousal and 

Attention Unit, the Sensory Input and Integration Unit, and the Executive Planning and 

Organizing Unit (Languis & Miller, 1992). These units have distinct jobs and yet they 

always work together to produce a complete action. Das, Naglieri, & Kirby (1994) have 

taken this picture of brain functioning and developed some psychoeducational 

assessment tools to measure the efficiency of each unit. This theory includes ways of 

measuring the Planning, Attention, Simultaneous Processing, and Sequential Processing 

(PASS) functions of the brain. Since planning and attention are two of the processes 

disrupted in ADHD children, the tasks developed for those areas are being researched 

for use as diagnostic tools for ADHD. 

The first task is a measure of planning ability. This Planned Connections task, 

like the Trail Making Test described earlier, requires the child to employ strategies in 

finding a way to connect the presented stimuli. The child is presented with a page or 

computer screen filled with numbers or letters. The child is then asked to connect them 

in an ascending order or other more complicated patterns. The time it takes to complete 

the task, along with the number of errors are two of the scores collected. ADHD 

children have been shown to take longer to complete the series and to make more errors 

14 



(Das, Naglieri, & Kirby, I 994 ). 

The second and third tasks have to do with the aspect of selective attention. It 

has been well documented that ADHD children can be distinguished from normals on 

tasks measuring sustained attention (Aylward, Verhelst, & Bell, 1990; Das, Naglieri, & 

Kirby, 1994; Hooks, Milich, & Lorch, 1994; Richards, Samuels, Turnure, & Ysseldyke, 

1990 ). In contrast, research on selective attention has provided mixed results. The 

Stroop Color and Word Test (Stroop) is a task designed to measure selective attention 

and Letter Pairs measures an aspect of selective attention called receptive attention. 

While sustained attention has to do with vigilance, selective attention is thought to 

relate to distractibility which is one of the characteristics of ADHD. In Letter Pairs there 

are two different directions the subject must follow, first the identical letter pairs ( e.g. 

HH not HN) within each row must be circled ( or selected if perfonning the task on the 

computer) and second the same letter name (e.g. Hh or Aa) is to be chosen no matter 

what the size. It is thought that the target letters will be harder to find when imbedded 

in a distracting manner. The Stroop requires the reading of a word or the naming of the 

color the word is printed in. This task is based on the idea that the naming of the color 

requires more selective attention and thus will help in differentiating between those 

with and without attentional problems, however, Lufi, Cohen, and Parish-Plass (1990) 

found that there is no significant difference between ADHD children and controls on 

this task. 

Differential Diagnosis 

Many ADHD symptoms overlap the symptoms of other disorders and make 
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accurate diagnosis difficult. Research in the area of differential diagnosis is vital so that 

appropriate treatments can be planned. It is also possible for ADI-ID to be comorbid 

with other mental disorders. Psychologists need to be aware of what disorders appear 

most often with ADHD and the effects of this comorbidity on treatments. Biederman, 

Newcom, and Sprich ( 1991) reviewed the literature to date on the comorbidity of 

ADHD with other disorders and came up with the following conclusions; "Subgroups of 

children with attention deficit hyperactivity disorder might be delineated on the basis of 

the disorder's comorbidity with other disorders. These subgroups may have differing 

risk factors, clinical courses, and pharmacological responses. Thus, their proper 

identification may lead to refinements in preventive and treatment strategies. 

Investigation of these issues should help to clarify the etiology, course, and outcome of 

attention deficit hyperactivity disorder" (p. 564 ). 

The disorders that are commonly diagnosed with ADHD as identified by 

Biederman, Newco~ and Sprich (1991) are Conduct Disorder (CD), Oppositional 

Defiant Disorder (ODD), Mood Disorders (Depression), Anxiety, and Leaming 

Disabilities (LD). Others that occur with ADHD in lower frequency are substance 

abuse, Mental Retardation (MR), and Tourette's Syndrome. CD and ODD are the two 

disorders that overlap Al)HD symptoms the most. Some of the symptoms that could be 

attributed to ADHD,ODD, and CD are failing to finish tasks, interrupting, arguing, 

dangerous activities, and poor social skills. All three of these disorders involve some 

level of antisocial behaviors. ADHD and CD have been noted to occur together in, 

"30% to 50% of cases in both epidemiological and clinical samples" (p. 565). ODD has 



been less researched since it has only recently been a separate diagnosis. The studies 

that have been conducted put the comorbidity rates with ADHD at about 35%. 
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There has been conflicting research on the occurrence of mood disorders with 

ADHD; anywhere from 15% to 75% of the cases had overlapping disorders. This is one 

area that could benefit from further research. Anxiety disorders occur approximately 

25% of the time. Learning Disabilities have been found in 10-92% of ADHD children in 

research. The most likely reason for the large range of possible comorbidity between 

ADHD and LD is that both have vague definitions, many different ways of diagnosing, 

and many overlapping symptoms. LD children are often described as having problems 

with academics, attention, hyperactivity, aggressiveness, and inconsistent performance 

(Bos & Vaughn, 1994). These characteristics could also all fit under an ADHD 

diagnosis. This overlap makes it especially difficult to differentiate between ADHD and 

LD. The other disorders previously mentioned are seen less often with ADHD. It is 

interesting to note that in the case of MR, several studies reported ADHD to be more 

common in MR children with IQ's lower than 50. 

Treatment of ADHD 

Once ADI-ID has been diagnosed through a thorough assessment process, 

treatment must be decided upon. Erk (1995) summarized the available treatment 

options for attentional disorders and found the following: medication, parent training, 

self-esteem training, social skills training, individual counseling, cognitive therapy and 

restructuring, self-instructional training, behavioral interventions~ art, music, and play 

therapy, and family counseling. Biofeedback/neurofeedback has also been studied, 
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however there is little to no conclusive research as to its effectiveness (Barkley, 1993). 

Johnson (1988) also discusses special diets as a potential treatment alternative, although 

this option is rarely used anymore. Most often these treatment options are used in 

various combinations depending on the severity of the ADHD symptoms, comorbidity 

with other disorders, and preference of the parents. The following discussion looks at 

the treatment options of medication, cognitive therapy, and behavioral interventions, as 

these are some the most commonly used treatments (Barkley, 1991; Gomez & Cole, 

1991; Johnson, 1988; Schwiebert, Sealander, & Tollerud, 1995). 

Psychostimulant medication is the number one treatment of choice for ADHD 

children (Garber, Garber, & Spizman, 1996; Gomez & Cole, 1991 ), and the most 

common psychostimulant is IvfPH (Ritalin). Others drugs that fall in this category are 

dextroamphetamine (Dexedrine) and magnesium pemoline (Cylert). These 

psychostimulants work by increasing the amount of catecholamines in the brain which 

helps to inhibit the responding of certain nerve cells in the frontal lobes that are thought 

to be responsible for impulsive and hyperactive behaviors (Hynd, Hem, Voeller, & 

Marshall, 1991 ). Johnson ( 1988) stated that this neurochemical action in the brain 

translates to a decrease in "motor activity, fighting and provocative behaviors, 

negativism and argumentativeness, and [an] increase [in] attention span and [the] ability 

to listen" (p. 351 ). It has been reported that 20-30% of ADHD children will not respond 

to psychostimulants ( Gomez & Cole. 1991; Hynd, Hem, Voeller, & Marshall, 1991; 

Schwiebert, Sealander, & Tollerud, 1995). This group of children are often placed on 

antidepressants such as imipramine (Tofranil) or desipramine or other drugs like 



neuroleptic and amino acids (Johnson, 1988). The way these drugs work to treat ADI-ID 

behaviors is not as well documented as the effects of psychostimulants but they have 

been successful in many of the cases that have not responded to psychostimulants of 

various doses. 

The short-term effects of psychostimulant medication, specifically NIPH, for 

ADHD symptoms is noteworthy. Behavior is measured as significantly improved by 

parents, teachers, and physicians after treatment has begun approximately 70% of the 

time (Barkley, 1990). Barkley (1990) noted that there are positive cognitive effects in 

an increase in attention, concentration, vigilance, memory, and learning. When looking 

at placebo effects Barkley (1990) indicated that parent, teacher, and physicians ratings 

of ADI-ID behavior was only about 39%, which is significantly lower than the 70 % 

reported for MPH use. This indicates that MPH does have a positive influence on 

ADHD symptoms. It has also been stated that problem social behaviors are controlled 

by lvfPH in the short-term. In contrast, academic performance does not appear to 

significantly improve in the short-term (Carlson & Bunner, 1997). There are few studies 

of the long-term effects of MPH treatment. Barkley ( 1990) does indicate that follow-up 

studies of children who were on MPH in the past do not look positive. It appears that 

NrPH provides the best benefits when being administered and that any gains after 

treatment are minimal if any (Carlson & Bunner, 1997). Kapley and Pfohl (1997) state 

that long-term usage of Iv!PH is also not desirable due to side effects such as decreased 

appetite, abdominal pain, insomnia, and weight loss. They also indicate that MPH is in 

the amphetamine family and thus its usage also puts people at risk for increased 
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tolerance, potential abuse, possibility of overdose, and psychosis. 

Behavioral interventions are another treatment for ADHD and are often used in 

conjunction with drugs. It is thought that ADHD children have trouble developing 

appropriate relationships and social skills because of their lack of control, short 

attention span, and aggressiveness ( Gomez & Cole, 1991; Johnson, 1988). Behavioral 

interventions focus on the antecedents and consequences of an ADHD child's behavior 

in various situations and then works out a plan to reinforce only the appropriate 

responses and actions rather than the inappropriate ones. This type of intervention 

focuses on the observable behaviors of the child such as time off task, out of seat 

behavior, following class rules, and productivity, and also the makeup or organization 

of the classroom or home environment (Schwiebert, Sealander, & Tollerud, 1995). 

Changes in these areas with proper reinforcement are thought to train the child to 

behave in an appropriate manner. 

Cognitive therapy works by focusing on the "automatic thoughts, underlying 

assumptions, and cognitive distortions" (Williams & Mennuti, 1997, p. 182) an ADHD 

child might possess. These interventions look at the thought processes involved in 

problem solving and how one thinks through a situation. ADHD children are often 

lacking in the appropriate cognitions to allow them to work through interpersonal 

interactions and cognitive therapy helps them to learn the appropriate self-talk. The 

goal of this type of therapy is to teach coping strategies and friendship skills. An 

example of a cognitive approach would include the Stop and Think program, which 

encourages ADHD children to stop and think through a series of questions and prompts 
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before reacting to a situation or making a decision ( Gomez & Cole, 1991 ). Leaming the 

thoughts associated with social skills is also considered a part of cognitive therapy and 

has been effective when combined with medication (Johnson, 1988). Cognitive 

therapies can be conducted on an individual or group basis and is often used in 

conjunction with other treatments especially those from the behavioral model (Wiliiams 

& Mennuti, 1997). 

When looking at the wide variety of symptoms that ADHD children may 

exhibit, it seems appropriate to consider multimodal treatments as the most useful in 

managing the difficult behaviors. When comorbidity with other disorders is present, it 

seems even more pertinent to plan for a variety of treatment options. The most 

important information to have when deciding on treatment is the effectiveness of that 

treatment. The effectiveness of methylphenidate and other treatment options will be 

covered in the following section. 

Effectiveness of ADHD Treatments 

Research on the effectiveness of the various ADHD treatments has focused 

mainly on the available medications. The research on the effects of medication on 

ADHD children is extensive and will be summarized later. Cognitive therapy, 

behavioral programs, and other interventions have rarely been studied on their own. 

They are usually looked at in combination with other treatments, especially medication. 

Erk ( 1995) emphasized the fact that none of the ADHD treatments have been successful 

on their own. Multimodal treatment has appeared to be the most successful as these 

intervention plans can address the specific symptoms the child exhibits (DuPaul, 



Barkley, & McMurray, 1991; Erk, 1995; Gomez & Cole, 1991; Johnson, 1988). In a 

study looking at the effects of MPH on classroom performance, DuPaul and Rapport 

(1993) found that, "A large percentage of children with ADD will require ancillary 

interventions ( e.g., alternative medications, behavioral programming) that explicitly 

address the multifaceted behavioral and academic difficulties the encounter in 

educational settings" (p. 197). 

Psychostimulant research has focused on the effects of MPH. Studies have 

looked at MPH' s effects on attention, impulsivity, cognitive and academic perfonnance, 

and parent and teacher perceptions of behavioral improvement. Swanson et al. (1993) 

reviewed a number of studies covering the effectiveness of psychostimulant medication 

and came up with the following results. First, traditional reviews agreed that 

approximately 75% of children respond positively to iVfPH in that it produces 

immediate and positive changes in behavior and improvement in performance on tasks 

requiring sustained attention and concentration. Second, they indicated that recent 

reviews have questioned the long-term effectiveness of stimulant treatments and that 

greater caution should be used in their selection. This is because there do not appear to 

be any gains in behavior once treatment is terminated. Third, for children with ADHD 

without other learning problems, psychostimulant treatment can improve classroom 

perfonnance by enhancing attention and decreasing impulsivity. Fourth, there is a 

contradiction in the findings regarding aggressive behaviors. It appears that in the 

laboratory or research playroom there are little or no changes in aggression, while in 

natural settings parents and teachers report a decrease in aggressive behaviors. Finally, 
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it was noted that most studies and reviews of these studies stated that multimodal 

treatments are the best for ADHD children, however, there is little research to support 

this logical recommendation. 

The three categories of ADHD symptoms inattention, impulsivity, and 

hyperactivity, and the effects of1vlPH on their severity have been researched 

independently a number oftimes.1vlPH has been reported to increase the sustained 

attention of ADHD children in a number of studies (DuPaul, Barkley, & McMurray, 

1991; Pelham et al., 1990; Peloquin & K.lorman, 1986). Selective attention has not 

received the same endorsement however. Everett et al. ( 1991) found that ADHD 

children treated with MPH for a year did not show improvements on the Stroop test, a 

measure of selective attention. Studies on impulsivity indicate that impulsive 

responding on tasks such as the Matching Familiar Figures Test (I\1FFT) can be 

controlled with 1vlPH (Malone & Swanson, 1993; Rapport et al., 1988). It was also 

noted by Rapport et al. ( 1988) that, "teacher ratings showed significant improvement in 

children's ability to control themselves under all active medication levels" (p. 67). 

Barkley, DuPaul, and McMurray (1991) found that ADHD children showed significant 

improvements in behavior, attention, impulsivity, and academics when administered 

rvtPH no matter if they were diagnosed with or without hyperactivity. The difference 

between the hyperactive and non-hyperactive children was that they responded 

differently to various doses of Nf?H. ADHD children \\ith hyperactive symptoms 

responded best in all settings (e.g. school and home) ,vhen given higher doses. The 

children without hyperactive behaviors responded well when lower doses of i\1PH were 
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administered. 

Finally, it has been shown that the administration of MPH improves parents', 

teachers', and peers' perceptions of behavior even if performance on academic or 

cognitive tasks stays at a deficient level (Barkley, 1991; Forness et al., 1992; Klonnan 

et al., 1994 ). The ability to easily control children with ADHD is deemed just as 

important to teachers as improvement on classroom assignments. Along with parent and 

teacher reports of improved behavior, ADHD children themselves report improved self

concept after MPH interventions (DuPaul et al., 1996). It appears throughout these 

studies that the perceived effectiveness of psychostimulant medication can produce 

positive results even if there is no actual improvement in attention or impulsivity. 

In summary, rvt:PH and other psychostimulants have been studied extensively 

and the results are consistent in the areas of sustained and selective attention and 

impulsivity. Sustained attention is improved with the administration of MPH, although 

selective attention does not appear to change significantly with medication. Impulsivity 

can be controlled in behavioral ( interpersonal) situations and also during cognitive tasks 

(Malone & Swanson, 1993). Aggressive and hyperactive behaviors are sometimes 

controlled, although the results are mixed. It appears that artificial settings may affect 

the results for this category of symptoms. Finally, it appears that when MPH is 

administered, teachers, parents, and the ADHD children themselves will see 

improvements in behavior and selt:concept if the medication is perceived by them to be 

beneficial. 

Purpose 



The purpose of this study is twofold and leads to two research questions. The 

first purpose being that further research into differences between ADHD and normal 

children is necessary for proper identification and diagnosis. The research question for 

this purpose asks whether there are baseline differences between unmedicated ADHD 

boys who were previously noted as being positive responders to MPH and normal 

( control) boys on tasks involving cognitive abilities (WJ-R), selective and receptive 

attention (Letter Pairs and Stroop), and planning ability (Planned Connections). The 

second purpose is to study the short-term effects of MPH treatment. Will there be fewer 

errors and quicker response times in the performance of ADI-ID boys on tasks involving 

selective and receptive attention and planning when they take a capsule of .N!PH versus 

a starch pill? These research questions and purposes lead to the following hypotheses. 

Hypotheses 

I. Baseline administration of the Woodcock-Johnson Tests of Cognitive Abilities -

Revised (WJ-R) will result in the unmedicated ADHD boys having significantly 

lower scores than the control group on the Processing Speed cluster only. The 

other six cluster scores on the WJ-R will not be significantly different. 

2. On baseline measures, unmedicated ADHD boys will perform significantly 

more slowly and with more errors than controls on a selective attention task as 

measured by the Stroop Color and Word Test. 

3. On baseline measures, unmedicated ADHD boys will perform significantly 

more slowly and with more errors than controls on a receptive and selective 

attention task as measured by Letter Pairs. 
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4. On baseline measures, unmedicated ADHD boys will perfonn significantly 

more slowly than controls on a planning and organizational task as measured by 

Planned Connections. 

5. After administration of the treatment dosage of either MPH or a starch pill, the 

ADHD treatment group's performance on the selective attention task (the 

Stroop) will significantly improve over their baseline scores, and the ADHD 

placebo group will not. 

6. After administration of the treatment dosage of either :MPH or a starch pill, the 

ADHD treatment group's performance on the receptive attention task (Letter 

Pairs) will significantly improve over their baseline scores, and the ADHD 

placebo group will not. 

7. After administration of the treatment dosage of either MPH or a starch pill, the 

ADHD treatment group's perfonnance on the planning task (Planned 

Connections) will significantly improve over their baseline score, and the 

ADHD placebo group will not. 
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Subjects 

CHAPTER III 

METHODS 

Thirty-two boys between the ages of 8 and 10 were recruited for this study. All 

of the boys were from Caucasian background due to a lack of available candidates from 

other racial groups. Sixteen of the boys will were previously diagnosed with ADHD and 

also fulfilled the following requirements; 1) They were identified as responding 

positively to ivIPH, 2) They were currently taking a minimum of 10 mg of non-time 

released MPH (Ritalin, not generic), and 3) They were free from any other 

handicapping conditions including LD, ~ CD, etc. These boys were randomly 

assigned to either the treatment group (8 subjects) or the placebo group (8 subjects). 

The remaining 16 boys were placed in the control group. This group of normals 

consisted of those who are determined to be free from any previously identified 

handicapping conditions including ADHD, LD, l\1R, etc. 

Instruments 

The first instrument used was the Woodcock-Johnson Tests of Cognitive Ability -

Revised (WJ-R). The standard and supplemental battery of the WJ-R was 

administered at baseline only. The combination of these two batteries result in seven 

clusters. This nationally standardized measure of cognitive ability has the following 

median reliability figures for each cluster: Long-Term Retrieval .94, Short-Term 
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Memory .89, Processing Speed .87, Auditory Processing .89, Visual Processing .82, 

Comprehension-Knowledge .94, and Fluid Reasoning .95 (McGrew, 1994). The WJ-R 

was administered at a separate session, within a month of the following computerized 

tasks. 
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The next three instruments described below were presented to the subjects on 

the computer for both baseline and treatment stages. These are experimental tests used 

for research and there is no psychometric (esp. test-retest) data available for them at this 

time. 

1. Planned Connections (Das, Naglieri, & Kirby, 1994) - The instructions for 

Planned Connections were read aloud to the subject, and examples were given before 

the two sections were presented. The first section required the subject to connect 

numbers in sequential order. There were two screens of numbers completed during this 

section. The first contained numbers 1-15 and the second numbers 1-26. The second 

section required the subject to alternate between numbers and letters. There were two 

screens completed in this section also. Screen one matched the numbers 1-8, with 

letters A-Hand the second screen matched numbers 1-13 with letters A-M. The data 

collected included the number of errors made and the total time to complete the task. 

2. The Stroop Color and Word Test (Stroop) (Das, Naglieri, & Kirby, 1994) -

The Stroop required the subject to select targets that only match both color and word 

( e.g. the word green printed in the color green rather than printed in the color red). 

There was a 3: 1 nontarget to target ratio and the test ran until 30 artifact free (no eye 

blinks or muscle twitches at the moment of presentation) targets were presented. There 



was a one second delay between the target presentations. The data gathered for this test 

included the mean response time and number of correct selections. 

3. Letter Pairs (Das, Naglieri, & Kirby, 1994) -After going through the 

directions on his own, the subject was required to complete two different tasks during 

the Letter Pairs test. In the first task the subject selected the pairs of letters that were 

physically the same (e.g. aa or HH not AG or HN) from a page of targets. The second 

task required the subject to select letters with the same name (e.g. Aa or Hh not Ag or 

Hn). The data collected included the number of errors made and the total time needed 

to complete the tasks. 

Design and Procedure 

The ADHD and control groups were given each test as a baseline measure. The 

WJ-R battery was only administered for baseline differences and was completed at a 

different time from the rest of the tests. The ADHD boys were free from MPH for at 

least I 8 hours prior to the study. At the conclusion of the first stage, the treatment and 

placebo groups of ADHD boys were each given a capsule according to their group 

placement. In triple-blind fashion (researchers, parents, and subjects do not know which 

group the subject is assigned) the ADHD boys were given either a capsule of 10 mg 

MPH or a capsule of cornstarch. The control group received nothing. After an hour rest 

period to ensure the peak effectiveness of the N1PH, all of the boys were retested on the 

computerized tasks (Planned Connections, Letter Pairs, and the Stroop). In both 

sessions the computer tasks were presented in a counter balanced pattern to account for 

any possible order effects. 
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Data Analvsis 

The results were statistically analyzed in several ways to test the proposed 

hypotheses. The first analysis consisted of baseline comparisons of the ADHD (placebo 

+ treatment) and control groups on the Stroop test, Letter Pairs task, Planned 

Connections task, and WJ-R cluster scores. This was done by comparing the completion 

time only for the Planned Connections task and completion time and number of errors 

for the Stroop and Letter Pairs tasks. The cluster scores for the WJ-R were compared in 

a separate analysis. A Hotelling' s t-test was conducted to test for significant differences 

in each of these baseline score groups. A Roy-Bargman Stepdown F procedure was used 

to determine which variables were responsible for any significant differences. This 

analysis provided the results for hypotheses 1 through 4. A separate analysis compared 

the pre-treatment data to the post-treatment results to determine if there are any 

significant effects from the presentation of :rvfPH on the ADHD boys. The difference 

scores (pre-treatment - post-treatment) were used in a Hotelling's t-test to assess if there 

were any treatment effects. These results were transformed to an F statistic for purposes 

of analysis. Again a Roy-Bargman Stepdown F procedure was conducted to determine 

which difference scores were responsible for any significant difference. This final 

analysis provided the results to test the significance of hypotheses 5 through 7. For all 

of the analyses, alpha was set at the .05 level of significance. 

The number of errors and completion time are the dependent variables for the 

computerized tasks of the Stroop and Letter Pairs and completion time only for Planned 



Connections. Standard scores for each of the seven clusters on the WJ-R served as the 

dependent variables for the baseline data only. The independent variables are the 

subject's diagnosis of ADHD or lack thereof 
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Several limitations are noted in the process of the selection of subjects. Some of 

these limitations are that this study used only boys between the ages of 8-10, they were 

from one racial group (Caucasian), social economic status was not noted, the boys in 

both groups may have had undiagnosed comorbid disorders, and the origin of the 

ADHD diagnosis was not accounted for. All of the boys in the ADHD group also 

exhibited hyperactive symptoms, which discounts those without this particular 

manifestation. Another limitation was that the length of prior MPH treatment for 

ADHD was not measured and the potential long-term effects oflv1PH treatment were 

not covered. Finally, all of the ADHD boys were positive responders to MPH, which 

does not account for the percentage of ADHD children that do not respond positively to 

this method of treatment. All of these limitations effect the generalizability of the 

study. 



CHAPTERIV 

RESULTS 

Initial statistics including the means and standard deviations were gathered on 

the WJ-R cluster scores for the control and ADHD groups. The means for the Long

term Retrieval, Short-tenn Memory, Processing Speed, Auditory Processing, Visual 

Processing, Comprehension-Knowledge, and Fluid Reasoning clusters are as follows 

for the control group: 123.00, 113.62, 103.08, 100.08, 112.08, 1 I 7.23, and 122.23 and 

as following for the ADHD group 1 I 1.48, 104.92, 93.00, 97.29, 105.36, 109.48, and 

107.57 respectively. These results are summarized along with the standard deviations 

for each group below in Table 1. 

Table 1 

Means and Standard Deviations for the cluster scores on the 

Woodcock-Johnson Tests of Cognitive Abilitv - Revised 

WJ-R Cluster Control Group ADHD Group 
M(SD) M(SD) 

Long-term Retrieval 123.00 (17.80) 111.48 (15.68) 

Short-term Memory 113.62 (14.19) 104.92 (15.07) 

Processing Speed 103.08 (12.51) 93.00 (14.46) 

Auditory Processing 100.08 (14.56) 97.29 (10.71) 

Visual Processing 112.08 (10.77) 105.36 ( 14.43) 

Comprehension-Knowledge 117.23 (13.14) 109.48 ( 12.91) 

Fluid Reasoning 122.23 (17.84) 107.57 (13.31) 
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A Hotelling' s multivariate test of significance was conducted to test the effects of 

class on the WJ-R cluster scores. The study proposed that there would be a significant 

difference in this analysis with the Processing Speed (Gss) cluster as the one 

responsible for the difference. The Hotelling's T2 did not prove to be significant CE 

(7,24) = 1.52, y = .208). Thus, there was no follow up analysis conducted on these 

results. It was noted with interest that there appeared to be a significant difference 

between the control and ADHD groups Broad Cognitive Ability (BCA) scores which is 

derived from a combination of the seven cluster scores. The mean BCA for the control 

group was 1 I 7.92 with a standard deviation of 11.51 and the mean BCA for the ADHD 

group was 104.42 with a standard deviation of 11.99. The difference between these 

means is 13.50. At-test was conducted and the results indicated that there was a two

tailed significant difference between these two groups(! (1, 30) = 3.18, y = .003). 

Means and standard deviations for the three groups were also determined for the 

three computerized tasks. The baseline means for the Stroop number correct and 

response time, Letter Pairs number correct and response time, and Planned Connections 

response time are 41.43, 0. 79, 89.15, 390.23, and 340.69 respectively for the control 

group and 39.73, 0.82, 84.81,485.62, and 434.83 for the ADHD group. These results are 

summarized along with further statistics in Table 2. 

A Hotelling' s T2 was conducted to detennine if the ADHD boys would perform 

more slowly and with more errors than the control group boys. The hypotheses for this 

section of the study indicated that it was predicted that planning ability and selective 

and receptive attention would be deficit in unmedicated boys with ADHD. The 
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Hotelling's T2 proved to be significant Ct (5, 28) = 3.41, Q = .016); thus further analysis 

was warranted. The significance of the F values were found to be .680 for the Stroop 

number correct, . 790 for the Stroop response time, .145 for Letter Pairs number correct, 

< .001 for Letter Pairs response time, and .774 for Planned Connections response time. 

Thus, the Letter Pairs response time is the variable responsible for this difference 

(Stepdown E (1, 31) = 15.12, Q < .001). The AD.HD boys in the placebo and treatment 

groups performed significantly more slowly than the controls on this receptive and 

selective attention task. 

Table 2 

Statistics for the dependent measures on the following tests the Stroop. Letter Pairs, and 

Planned Connections 

Test Control Group ADHDGroup Stepdown F Significance 
Mean (SD2_ ______ Mean (SD) of F 

-· 
Stroop 41.43 (3.52) 39. 73 (3.58) 0.174 0.680 
Number correct 

Stroop 0.79 (0.08) 0.82 (0.13) 0.072 0.790 
Response time 

Letter Pairs 89.15 (8.26) 84.81 (8.39) 2.227 0.145 
Number correct 

Letter Pairs 390.23 (52.85) 485.62 (92.45) 15.124 < .001** 
Response time 

Planned 3-W.69 (84.66) 434.83 (145.83) 0.084 0.774 
Connections 
Response time 

**p < .01. 

To test the final three hypotheses another Hotelling's T2 was performed on the 
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difference scores for the placebo and treatment groups for the three computerized tasks. 

Means for the Stroop number correct and response time, Letter Pairs number correct 

and response time, and Planned Connections response time are as follows for the 

ADHD placebo group -3.00, -0.04, -0.13, -71.63, and-20.75 respectively. The 

difference score means for the ADHD treatment group on the same tasks are 2.88, -

0.112, 4.13, -80.125, and-156.625 respectively. Table 3 summarizes these difference 

score means along with the standard deviations and the F statistics discussed below. 

The results of this Hotelling' s T2 indicated that there was a significant difference in the 

treatment boys scores CE (5, 21) = 3.26, Q = .025). Further analysis indicated that the 

response time variable for the Stroop test was significantly improved for the treatment 

group (Stepdown f (1, 25) = 5.92, Q = .024). The significance of the other F scores are 

as follows: Stroop number correct= .349, Letter Pairs number correct= .060 and 

response time= .714, and Planned Connections response time= .080. Thus, the 

administration of MPH improved the response time for the ADHD boys who were 

required to use selective attention. 
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Table 3 

Statistics for the Difference Scores on the Stroop. Letter Pairs and Planned Connections 

Tests for the ADHD Placebo and Treatment Groups 

Test 

---------·--
Stroop 
Number 
correct 

Stroop 
Response time 

Letter Pairs 
Number 
correct 

Letter Pairs 
Response time 

Placebo Treatment Stepdown 
Mean_(M}L___ Mean(SDJ _________ .-c.-F __ _ 
-3.00 (5.86) 2.88 (3.04) 0.919 

-0.04 (0.07) -0.11 (0.06) 5.923 

-0.13 ( 4.91) 4.13 (4.29) 3.912 

-71.63 ( 45.68) -80.13 (37.24) 0.138 · 

Planned 
Connections 
Response time 

-20.75 (144.02) -156.63 (183.22) 3.353 

---· --~-----
*p < .05. 

Significance 
qf__E __ 
0.349 

0.024* 

0.060 

0.714 

0.080 



CHAPTER V 

DISCUSSION 

The results of this study reconfinn some of the findings of other research 

concerning attention, planning, cognitive functioning and ADHD, although not all 

hypotheses were supported. First, this study compared baseline differences between 

ADHD boys and a control group on tasks designed to measure the above abilities and 

concepts. The only significant difference appeared in a selective and receptive attention 

task as measured by the Letter Pairs test. ADHD boys in the placebo and treatment 

groups performed significantly slower than the boys in the control group. There were no 

significant differences among the cognitive clusters as measured by the WJ-R; however, 

an interesting result appeared when the Broad Cognitive Ability (BCA) scores for the 

groups were compared in a separate analysis. 

At-test was conducted on the BCA extended scores from the WJ-R because the 

means of the two groups appeared to be significantly different. Although this analysis 

was not a part of the original hypotheses, it appeared that a significant result would effect 

the interpretation of the analysis. A significant difference was found between the overall 

cognitive abilities of the ADI-ID boys and the control .group. This had not been 

anticipated and thus it was not controlled for in the selection process of the subjects. 

Thus, it is difficult to say that the comparison of the WJ-R cluster score results was an 

accurate one. It appears that this overall difference may mask true differences in cluster 
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perfonnance. This intellectual difference may be attributed to the attentional difficulties 

an ADI-ID child has. A study by McConaughy, Achenbach, and Gent (1988) found 

significant differences in the WISC-R scores of 185 boys. More research on this finding 

is needed before a general statement can be made regarding the differences in 

intelligence between ADHD and nonnal children. This overall difference could 

possibly be a result of lower processing speed abilities in ADHD children. It was 

hypothesized that the Processing Speed cluster would be the one responsible for any 

differences, however, upon initial evaluation it appears that this is not true. For any 

conclusive statements to be made regarding Processing Speed or other differences 

between AD.HD and normal children, further studies must be conducted keeping in 

mind that overall cognitive functioning must be controlled for, thus assuring no 

significant differences between the groups. 

Previous research on the WJ-R and ADHD has found that Processing Speed is 

the only consistent cluster responsible for significant differences between ADI-ID and 

control children (Aylward, Verhelst, & Bell, 1990; Das, Naglieri, & Kirby, 1994; 

Hooks, Milich,, & Lorch, 1994; Richards, Samuels, Turnure, & Yesseldyke, 1990). 

Shewmaker ( 1995) found that attentional disorders do not appear to affect long and 

short-term memory abilities. This study is not conclusive on these points because of the 

previously mentioned uncontrolled difference between the ADI-ID and control groups. 

The slower response time by the ADHD boys on the receptive attention task is a unique 

finding. The research is sparse in this specific area. Receptive attention is a part of 

selective attention, which has not consistently been found to be deficit in ADHD 



children (Luft, Cohen, & Parish-Plass, 1990). Further research in this area is warranted. 

The second part of this study looked at the effects of MPH on the ADHD's 

perfonnance on the planning and attentional tasks. The ADHD boys were divided into 

two groups of which one was given MPH and the other a placebo. They then retook the 

computerized tests. MPH did improve the perfonnance of ADHD boys on the Stroop 

test. They were able respond faster to the presented stimuli. This finding is also a 

selective attention task and is in contrast to the results stated by Everett et al. ( 1991 ). 

They found that IvfPH administration did not improve performance on the Stroop test 

when taken over a long period of time. 

The results of this study are significant in several ways. First it is noted that 

careful consideration needs to be taken when measuring the overall intellectual and 

cognitive functioning of ADHD children. Significant differences in overall scores can 

effect the reliability of the findings in specific areas of abilities. Secondly, the 

subcategory of attention as defined by selective and/or receptive attention needs further 

research. Attentional problems and a diagnosis of ADHD is implied by the name. If the 

research indicates that sustained attention rather than selective attention is where the 

deficit lies, perhaps assessment tools and treatments can be developed to better 

diagnose and control ADHD symptoms. 

In conclusion, this study found that there may be slower responses by ADHD 

boys on selective attentional tasks and that these responses can significantly improve 

when they are treated with MPH. Several areas of further research were also indicated 

by the results. Is the overall intellectual functioning of ADHD children lower than that 
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of normals? If intellectual functioning is lower in ADHD children, what are the specific 

variables involved in that deficit? Also, there may be a correlation between selective 

attention and an ADHD diagnosis. Sustained attention has been well documented as 

being a part of ADHD; however, it appears that the results of this study warrant a closer 

look at selective attention and its role in the disorder. It is also not clear whether 

treatment with MPH improves the ADHD child's performance on selective attention 

tasks. This study found that there is potentially a link between ADHD and selective 

attention for both diagnosis and treatment. 
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