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Although not represented in the Diagnostic Statistical Manual of Mental 

Disorders, 4th edition, text revision (DSM IV, TR; American Psychological 
Association, 2001) researchers agree upon the constellation of deficits that 
comprise nonverbal learning disabilities (NVLD).  NVLD encompasses numerous 
perceptual deficits errors perceiving visual stimuli, problems reading facial 
expressions, social cues, and tone of voice.  Because of these perceptual deficits 
and the devastating impact they can have on academic and social success, it is 
likely that children with NVLD also have inaccurate self perception.  
Understanding distortions in their self perceptions could lead to more effective 
treatment models for these children.  ADHD/Primarily Inattentive type 
(ADHD/PI) has been found to be highly comorbid with NVLD.   
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 Participants came from a larger study investigating NVLD and ADHD in 
children.  Participants were children ages 8 to 12 years, who had been screened 
for NVLD and ADHD.  This study consisted of three groups: children with NVLD 
and ADHD/PI, children with ADHD/PI, and children with no disabilities.  
Children with ADHD/PI were included as a separate group for comparison due to 
the high incidence of ADHD/PI in children with NVLD.  All participants 
completed the Rorschach Inkblot Test, as well as measures to screen for NVLD.  
Attentional ability was assessed through clinical interview and behavioral rating 
scales.  The Rorschach was used to assess aspects of social and self-perception. It 
was expected in all of the statistical comparisons that children with NVLD would 
demonstrate distorted self-perception and difficulties with accurate perceptions 
of others while the other two groups would demonstrate performance that is 
within age appropriate expectations.   
 Findings indicated that children with NVLD + ADHD/PI demonstrated 
more perceptual distortion than children in either the ADHD/PI or control 
group.  Other analyses were not statistically significant, however, interpretations 
of group means revealed that children with NVLD demonstrated severely 
distorted visual perception, lower than average amounts of self-awareness, and 
higher than average rates of social immaturity.  These findings provide empirical 
validation that children with NVLD demonstrate visual processing errors that 
cannot be attributed to inattention and likely contribute to misinterpretations in 
social situations.   



viii   

Table of Contents 
List of Tables ................................................................................................xi 
List of Figures .............................................................................................xii 
Chapter I  Introduction ................................................................................. 1 
Chapter II  Literature Review ...................................................................... 4 

NVLD Syndrome .................................................................................. 4 
Clinical Features .......................................................................... 4 
Etiology ........................................................................................ 6 
Neurodevelopmental Model ........................................................7 
Diagnosis ....................................................................................10 
Social Functioning ...................................................................... 11 
Emotional Functioning ..............................................................12 

Social Competence and Self Perception .............................................13 
ADHD/PI ............................................................................................14 

Clinical Features .........................................................................14 
History ........................................................................................ 15 
Diagnosis ....................................................................................16 
Prevalence and Comorbidity ......................................................16 
Etiology ....................................................................................... 17 
Social Functioning ......................................................................18 
Emotional Functioning ..............................................................18 

Rorschach Inkblot Test ......................................................................19 
Overview .....................................................................................19 
History ........................................................................................19 
 Nature of the Task ............................................................. 20 
Psychometric Properties ........................................................... 22 
 Reliability .......................................................................... 22 
 Validity .............................................................................. 23 
Perceptual Distortion (X-%) ..................................................... 26 



ix   

 Definition .......................................................................... 26 
 LD Studies ..........................................................................27 
 ADHD Studies ................................................................... 28 
Egocentricity Index (EI) ............................................................ 29 
 Definition .......................................................................... 29 
 LD Studies ..........................................................................31 
 ADHD Study ......................................................................31 
Coping Deficit Index (CDI)…………………………………………………32 
 Definition .......................................................................... 32 
 Child/Adolescent Studies ................................................. 33 
Hypervigilence Index (HVI) ...................................................... 34 
 Definition .......................................................................... 34 

Statement of the Problem ...................................................................35 
Research Question 1 .................................................................. 36 
Research Question 2 ................................................................. 38 
Research Question 3 .................................................................. 40 
Research Question 4 ..................................................................41 

Chapter III  Methodology ........................................................................... 42 
Overview ............................................................................................. 42 
Participants......................................................................................... 42 

Demographics ........................................................................... 42 
Recruitment ............................................................................... 43 
Procedures ................................................................................. 44 
 Data Collection .................................................................. 44 
 Administration and Scoring ............................................. 45 
Group Critiera ........................................................................... 46 
 NVLD + ADHD/PI Group ..................................................47 
 ADHD/PI Group ............................................................... 48 
 Control Group ................................................................... 49 

Instrumentation ................................................................................. 50 
Independent Measures .............................................................. 50 



x

WISC III ............................................................................ 50 
 WIAT II .............................................................................. 51 
 VMI .................................................................................... 52 
 JLO .................................................................................... 52 
 SIDAC .................................................................................53 
 BASC ................................................................................. 54 
Dependent Measure ...................................................................55 

Hypotheses ..........................................................................................55 
Research Question 1 ...................................................................55 
Research Question 2 ................................................................. 56 
Research Question 3 .................................................................. 56 
Research Question 4 ..................................................................57 

Statistical Analysis...............................................................................57 
Chapter IV Results...................................................................................... 59 

Preliminary Analyses.......................................................................... 59 
Hypothesis Testing ..............................................................................61 

Hypothesis 1 ...............................................................................61 
Hypothesis 2 .............................................................................. 62 
Hypothesis 3 .............................................................................. 63 
Hypothesis 4 .............................................................................. 64 

Summary ............................................................................................ 65 
Chapter V Discussion.................................................................................. 66 

Findings .............................................................................................. 66 
Perceptual Distortion (X-%) ..................................................... 66 
Self Focusing (EI) ...................................................................... 70 
Social Immaturity (CDI) ............................................................72 
Perceptions of Others (HVI) ......................................................74 

Limitations and Strengths...................................................................74 
Limitations .................................................................................74 
Strengths ....................................................................................76 



xi   

Clinical Implications and Future Directions ......................................77 
Appendix A  Criteria for ADHD.................................................................. 80 
Appendix B IRB Approval ...........................................................................81 
Appendix C Consent and Assent Forms ..................................................... 82 
References................................................................................................... 85 
Vita    .......................................................................................................... 92 
 



xii   

List of Tables 

Table 1: Race and Gender Breakdown per Group ................................ 43 
Table 2: Group Differences for Age, IQ, and Total Number of Rorschach 

Responses (R).......................................................................... 60 
Table 3: Skew and Kurtosis Scores and Standard Errors by Group for X-% 

and EI ...................................................................................... 60 
Table 4: Analysis of Variance for X-%................................................... 62 
Table 5: Bonferroni Corrected Group Comparisons for X-% ............... 62 
Table 6: Analysis of Variance for EI...................................................... 63 
 Table 7: Raw Scores for HVI by Gender and Group Membership ....... 64 
 



xiii   

List of Figures 

Figure 1: Neurodevelopmental Model of NVLD ...................................... 9 
Figure 2:     Egocentricity Index Scores Above and Below the Clinical Threshold    
 by Group………………………………………………………………………….71 
 



1

Chapter I: Introduction 
 

Myklebust (1975) coined the term nonverbal learning disabilities (NVLD) 
to describe a pattern of clinical features found in children that appeared to have 
difficulty processing and interpreting nonverbal stimuli.  The spectrum of 
disorders including Pervasive Developmental Disorder (PDD) and Asperger 
Syndrome (AS) have such similarities to NVLD that researchers have posited that 
NVLD is on the less severe end of a continuum of autistic spectrum disorders 
(Klin et al., 1995; Wing, 2001).  Although accepted as a diagnosis, NVLD has not 
yet been included in the Diagnostic and Statistical Manual of Mental Disorders 
(DSM).  However, Harnadek and Rourke (1994) outlined the principal clinical 
features of children with NVLD including: problems with visual-spatial 
organization, tactile-perception, psychomotor skills, social skills, and nonverbal 
problem solving skills in combination with strengths in psycholinguistic skills.  
Prevalence estimates of NVLD range from 1 – 10% of the population 
(Pennington, 1991).   

The cognitive and academic deficits are difficult for individuals with NVLD 
to contend with, but perhaps the most difficult aspect of the syndrome is the 
deficit related to social competence.  Social skills interventions designed 
specifically for children with NVLD are needed because programs designed 
around children with learning disabilities (LD) have been insufficient.  Due to 
visual perception and interpretation deficits found in individuals with NVLD, 
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they have difficulty comprehending social situations and determining which 
behaviors would be appropriate.  Social skills interventions designed for children 
with LD assume that comprehension is not a problem and teach skills for 
different social situations (Pfiffner & McBurnett, 1997; Spafford & Grosser, 1993).  
This approach is not sufficient for children with NVLD, thus, programs are 
needed that intercede at the comprehension level.  

 Although the nature of the social competence deficits have been 
documented and theories have been proffered speculating how perceptual deficits 
are linked to social competence deficits, empirical evidence for the link has not 
been established.  In addition, the component of self awareness, an important 
aspect of social competence, has not been evaluated in children with NVLD.  
Therefore, the current study was designed to explore the connection between 
perceptual deficits, social competence deficits, and self awareness in children 
with NVLD.  The Rorschach Inkblot Test (Rorschach, 2001) was selected to 
explore these processes because it is unique in its ability to examine perceptual 
distortions, different aspects of social competence, and self awareness without 
the problems associated with self-report measures.  In this study it was 
hypothesized that children with NVLD would demonstrate perceptual distortion, 
multiple social competence deficits, and lack of age appropriate self awareness as 
measured by the following Rorschach variables: X-%, visual distortion; EI, 
egocentricity index, self awareness; coping deficit index (CDI), social 
competency; hypervigilence index (HVI), perception of others.   
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A secondary focus of the current study was to determine the role attention 
plays in these processes.  Children with NVLD often demonstrate characteristics 
similar to children with Attention Deficit/Hyperactivity Disorder, Predominately 
Inattentive Type (ADHD/PI).  Despite the similar clinical features of these two 
diagnoses, researchers have not considered the role of attention when evaluating 
NVLD characteristics.  Therefore, the current study compared Rorschach 
responses on the aforementioned variables between children with NVLD + 
ADHD/PI, children with ADHD/PI, and children in a non-clinical control group. 

This document is divided into four additional chapters.  Chapter II 
consists of a review of the literature related to NVLD, ADHD, social and self 
perception, and an overview of the Rorschach Inkblot test with a focus on the 
variables of interested for the current study.  Chapter III is a description of the 
methods proposed for the current study including descriptions of participants, a 
review of independent and dependent measures, and the statistical techniques 
selected to test the hypotheses.  
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Chapter II: Literature Review 
 This section provides an overview of the literature related to NVLD, 
ADHD/PI, and the Rorschach Inkblot Test.  The review begins with a discussion 
of NVLD including clinical features, etiology, a neurodevelopmental model, and 
social and emotional functioning.  ADHD/PI is then discussed and related to 
NVLD.  Next, social and self perception are explored.  Finally, the Rorschach 
Inkblot Test is then reviewed including psychometric properties and descriptions 
of the dependent variables and related research.   

NVLD Syndrome 
 

Clinical Features  
 

NVLD consists of problems with visual-spatial organization, tactile-
perception, psychomotor skills, and nonverbal problem solving skills in 
combination with strengths in psycholinguistic skills.  Harnadek and Rourke 
(1994) outlined the principal clinical features found in children with NVLD 
including: 

1. Bilateral tactile-perceptual deficits and psychomotor deficits, both 
typically more severe on the left side of the body; 

2. Visual-spatial organization deficits; 
3. Deficits in nonverbal problem solving including concept formation, 

hypothesis testing, incorporating feedback in complex situations, and 
difficulties processing cause-effect relationships; 

4. Well developed rote verbal skills and verbal memory skills; 
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5. Difficulty adjusting to new and complex situations manifested through an 
overreliance on rote, and often inappropriate, behaviors in these 
situations; 

6. Deficits in arithmetic compared with strengths in reading and spelling; 
7. Speech is repetitive and can be characterized by poor psycholinguistic 

pragmatics, poor speech prosody, and reliance on language as the sole 
means for social relating; and 

8. Deficits in social perception and social interaction skills leading toward 
social withdrawal, social isolation, and a greater risk for internalizing 
disorders.   
This pattern of deficits and strengths was initially investigated in relation 

to other types of learning disorders in the early 1970s.  Myklebust (1975) coined 
the term nonverbal learning disabilities to describe this pattern.  The spectrum of 
disorders including Pervasive Developmental Disorder (PDD) and Asperger 
Syndrome (AS) share many similarities with NVLD leading researchers to posit 
that NVLD is on the less severe end of a continuum of autistic spectrum disorders 
(Klin et al., 1995; Wing, 2001).  Klin and colleagues (1995) concluded that AS and 
NVLD are so similar that NVLD may be used as a marker for AS leading them to 
question whether they represent separate disorders.  In contrast, other 
researchers have begun to identify clinical features distinguishing AS from 
NVLD.  Barnhill (2001) identified that children with AS perseverate on unusual 
subjects while children with NVLD do not.  Research examining the relationship 
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between AS and NVLD is in its infancy and the nature of their relationship 
remains to be seen.   
Etiology 
 NVLD has been conceptualized as a disorder of the right hemisphere (RH) 
of the brain (Rourke, 1982).  This model is based on Goldberg and Costa’s (1981) 
White Matter Model, which Rourke expanded on to conclude that the white 
matter found in the RH is specialized for processing nonverbal information and 
children with NVLD either have difficulty accessing their RH or have deficient 
RH systems.  Numerous causes have been put forward to explain the RH 
deficiencies or difficulty accessing the RH.  The three types of white matter 
included in the theory are: commissural fibers, which connect the two 
hemispheres of the brain in three places; association fibers, which connect 
portions of the same hemisphere; and projection fibers, which connect the spinal 
cord to different areas of the brain (Rourke, 1995).  It is possible for symptoms of 
NVLD to present when different types of white matter are damaged due to 
diseases including: callosal agenesis (Smith & Rourke, 1995), hydrocephalus 
(Fletcher et al., 1995), fetal alcohol syndrome (Don & Rourke, 1995), multiple 
sclerosis (White & Krengel, 1995), and toxicant-induced encephalopathies (White 
& Krengel, 1995).   
 Damage to the RH or difficulty accessing the RH due to damaged white 
matter is central to the etiology of NVLD because the RH has a primary role in 
processing novel material (Goldberg and Costa, 1981).  Goldberg and Costa (1981) 
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professed that the RH is initially involved in acquiring new information, while the 
left hemisphere (LH) is more involved after the information has been 
automatized and integrated into existing schema.  Because of this process, it is 
thought that RH deficits are more detrimental in earlier stages of development 
due to the breadth of novel material encountered.  Thus, children with RH 
deficits may fail to acquire nonverbal processing abilities (Semrud-Clikeman & 
Hynd, 1990).   
Neurodevelopmental Model 
 

Rourke (1988) posed a neurodevelopmental model of NVLD, attempting 
to explain the evolution of clinical features over time leading to specific cognitive, 
academic, social, and emotional deficits.  The model breaks the NVLD Syndrome 
down into primary, secondary, and tertiary neuropsychological strengths and 
deficits.  Primary deficits, supported by research (Harnadek & Rourke, 1994) 
include visual-perceptual organization skills, complex psychomotor skills, tactile 
perception, and difficulty processing novel material.  These deficits are thought to 
then lead to secondary deficits including deficient tactile and visual attention and 
lack of age-appropriate exploratory behavior.  These deficits result in tertiary 
deficits including deficient tactile and visual memory, poor concept formation 
skills, and difficulty with problem solving.  Through the interaction of primary, 
secondary, and tertiary deficits, academic, social, and emotional deficits are 
thought to occur.  Of equal importance are the strengths included in the model.  
Primary strengths of auditory perception, simple motor skills, and processing 
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rote material lead to secondary strengths of auditory and verbal attention.  These 
strengths then lead to tertiary strengths of auditory and verbal memory.  This 
model provides a useful framework for evaluating the progression of NVLD 
features, but it has not been empirically evaluated in its entirety.  A visual 
representation of this model is presented in Figure 1.     
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Figure 1: Neurodevelopmental Model of NVLD (Rourke, 1988) 
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Diagnosis 
Although accepted as a diagnosis, NVLD has not yet been included in the 

Diagnostic and Statistical Manual of Mental Disorders (DSM).  Because of this 
omission, there is disagreement and inconsistency in the definition, appropriate 
test battery, and severity of symptoms necessary to make the diagnosis (Roman, 
1998).  Some studies have diagnosed based on a Verbal IQ and Performance IQ 
split (Badian, 1992; Worling, Humphries, & Tannock, 1999; Rourke & Furst, 
1991), care taker ratings (Casey, Rourke, & Piccard, 1991), or motor delays with 
visual-motor weaknesses on neuropsychological measures (Lyytinen & Ahonen, 
1989).  Currently, the most widely used and comprehensive method of diagnosis 
consists of identifying a series of strengths and weaknesses demonstrated on a 
battery of neuropsychological measures (Chow & Skuy, 1999; Harnadek & 
Rourke, 1994; Johnson, 1987; Klin et al., 1995; Pelletier, Ahmad, & Rourke, 
2001). 
 Some progress has been made in the area of research attempting to 
determine what features of NVLD are the most salient to differential diagnosis.  
Harnadek and Rourke (1994) evaluated the clinical features of NVLD to 
determine which were the most discriminative.  They concluded that deficits in 
visual-perceptual organization, psychomotor coordination, and complex tactile 
perceptual skills combined with intact verbal skills are the most representative 
features of NVLD.   
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Social Functioning 
 

As Rourke (1988) puts forth in his neurodevelopmental model, children 
with NVLD have poor social relationships due to the interaction of the primary, 
secondary and tertiary neuropsychological deficits.  Social problems are likely to 
emerge when these children enter school.  At times their play may be disruptive 
because of poor visual-spatial skills.  Children with NVLD often make unusual 
eye contact, speak with poor prosody, can be too loud, are unable to maintain 
comfortable physical distance from others, and fail to observe the negative 
reactions of others (Johnson, 1987).  Just as they have difficulty appropriately 
modulating their prosody, facial expressions, gestures, and conventional touch 
and space rules, they derive no meaning from these same nonverbal cues in 
others (Foss, 1991).  Because these social skills deficits are acquisition deficits, 
meaning children with NVLD do not acquire the necessary social skills, these 
children fall increasingly farther behind their peers as they continue to fail to 
acquire the underlying competencies involved in social interactions (Rourke, 
1988).   

Badian (1992) distinguished between children with NVLD and children 
with verbal learning disabilities (VLD) and found that children with NVLD 
demonstrated poorer social skills compared with children with VLD.  Research 
has suggested that these social skills deficits can negatively affect the emotional 
functioning of children with NVLD.  Rourke, Young, and Leenaars (1989) 
examined the affects of NVLD on adults and suggested that because children with 
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NVLD have more social skills deficits than children with VLD, the 
neuropsychological underpinnings of these deficits predispose them toward 
serious emotional disturbance.   
Emotional Functioning 
 

Numerous studies have identified that children with NVLD are at risk for 
developing internalizing disorders (Foss, 1991; Johnson, 1987; Rourke & Fuerst, 
1992).  Strang and Rourke (1985) studied differences in psychopathology 
between children with NVLD and children with VLD.  The authors found that 
children with NVLD demonstrated a profile on the Personality Inventory for 
Children (PIC) that had clinically elevated psychosis, anxiety, withdrawal, 
depression, and social skills scales compared with the normal range scores of the 
children with VLD.  Similarly, others have found elevated depression and suicide 
rates in individuals with NVLD (Fletcher, 1989; Rourke et al., 1989).   
 Rourke (1988) attributes these emotional problems to the primary visual-
perceptual deficits affecting social and emotional functioning yet other 
explanations for the emotional deficits have been posited.  Semrud-Clikeman and 
Hynd (1990) suggest that the right hemisphere deficits could impact attachment 
in prelinguistic children.  If an infant has difficulty remembering his or her 
mother’s face and thus does not respond appropriately, the attachment process is 
likely to be disrupted.  This disruption could lead to even more stress and 
confusion as the child ages putting him or her at risk for emotional problems.   

 



13   

 
Social Competence and Self Perception 

 
Social competence can be conceptualized as being comprised of two 

components: social skills perceived by others and self-awareness of social skills.  
Social skills can be defined as the ability to behave appropriately during social 
interactions including cooperation, self control, empathy, initiating and 
sustaining social interactions, and responding appropriately to bids for social 
interactions (Elliott & McKinney, 1994).  Because social status is based on peer 
perceptions, social competence is generally associated with popular status 
(Frederickson & Fernham, 1998).  Self perceptions of social competence are 
important because they allow for evaluation of performance during social 
interactions.  When social skills and self awareness are combined they allow for 
the refinement of social skills through the evaluative process (Gresham, 1992).   

Bruno (1981) found that social skills most central to development for 9 to 
12 year olds include the ability to think of alternate scenarios, anticipate, and use 
cause-effect reasoning.  However to do this, children must be able to evaluate 
social situations and make accurate judgments based on their evaluations.  
Krudek and Krile (1982) found that social competence skills such as 
communicating effectively, appropriately initiating conversations, empathy skills, 
and being capable of adapting ones own social skills to a given situation were 
essential for positive social interactions in third through eighth graders.  Children 
rated as popular by their peers were able to succeed at all of these aspects of 



14   

social interaction while these are the aspects with which children with NVLD 
have difficulty.   

ADHD/PI 
 

Clinical Features 
 

This review focuses on the Attention Deficit Hyperactivity 
Disorder/Primarily Inattentive (ADHD/PI) subtype, one of three subtypes in the 
DSM-IV TR (APA, 2001).  Children with ADHD/PI demonstrate difficulty with 
sustaining their attention for as long a duration as age peers.  They also do not 
seem to listen, have difficulty with organization, often avoid schoolwork, are 
easily distracted, and are often forgetful.  These children may appear impulsive 
and may have sub-clinical features of hyperactivity (APA, 2000). (Diagnostic 
criteria are listed in Appendix A).   

Compared to children with ADHD primarily hyperactive (ADHD/PH) 
subtype, children with ADHD/PI have greater problems with focused and 
selective attention, appear slower and less accurate when processing information, 
and may seem to have difficulty remembering information (Barkley, 1997).  
Similarly, Lahey and colleagues (1987) concluded that compared with children 
with ADHD/PH, children with ADHD/PI seem to process information slower.  
More specifically, multiple studies found that children with ADHD/PI have a 
deficit in processing visual information (Douglas, 1983; Weiler et al., 2000).    
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History 
The behavioral characteristics of what is today known as ADHD have been 

the subject of research since the early 1900s.  Because, at that time, children 
identified with the symptoms of ADHD had histories of encephalitis, birth 
trauma, head injury, toxin exposure, or infections, this cluster of symptoms 
became known as Minimal Brain Damage, which later changed to Minimal 
Brain Dysfunction (Barkley, 1997).  As researchers became more interested in 
the hyperactivity and lack of impulse control behaviors diagnostic terms such as 
Hyperkinetic Impulse Disorder and Hyperactive Child Syndrome were 
introduced leading to the inclusion of the disorder Hyperkinetic Reaction of 
Childhood in the DSM-II (APA, 1968).  As the focus of research broadened to 
include behaviors such as sustained attention and impulse control in addition to 
hyperactivity, the disorder was renamed Attention Deficit Disorder (ADD) in the 
DSM-III with distinctions made between subtypes with or without hyperactivity 
(APA, 1980).  Because hyperactivity was an important feature of the disorder 
often differentiating it from other diagnoses ADD was renamed Attention Deficit 
Hyperactivity Disorder in the DSM-III-R with no distinction made between 
subtypes with or without hyperactivity (APA, 1987).  It was not until the DSM-IV 
that the subtypes were re-introduced and included diagnostic criteria of each 
group: ADHD predominately hyperactive (ADHD/PH); ADHD predominately 
inattentive (ADHD/PI); and ADHD combined type (ADHD/C).    
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Diagnosis 
 

Children with ADHD are not typically referred for diagnosis and treatment 
until after formal school education begins, even though symptoms of ADHD, 
such as higher levels of motor activity than same aged peers, may be observed 
prior to enrollment (Hagin & Deson, 2000).  Children with ADHD/PI are 
typically referred six months to one year later than are children with ADHD/PH 
(Rourke & Fisk, 1988).  This discrepancy is possibly due to behavioral differences 
such as the often oppositional behavior and externalizing disorders that are 
frequently comorbid with ADHD/PH compared with the withdrawal and 
internalizing disorders frequently comorbid with ADHD/PI (Lahey et al., 1987).   
Prevalence and Comorbidity 
 

Although numbers are not divided by prevalence of subtypes of ADHD, 
conservative estimates of prevalence in school aged children range from 3% - 7% 
(APA, 2000).  An overlap between ADHD and LD has been supported by 
numerous researchers (Cantwell & Baker, 1991; Decker et al., 2001; Epstein, 
Shaywitz, Shaywitz & Woolston, 1991).  Researchers have estimated prevalence 
rates of LD ranging from 15% to 50% for reading (August & Garfinkel, 1989; 
Lambert & Sandoval, 1980; Semrud-Clikeman et al., 1992), 24% to 60% for math 
(Lambert & Sandoval, 1980; Semrud-Clikeman et al., 1992), and 24% to 60% for 
spelling (Barkley, DuPaul, & McMurray, 1990).  When combining all types of LD 
as many as 70% of children with ADHD have an LD (Mayes, Calhoun, & Crowell, 
2000).   
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Etiology 
 

The exact causes of ADHD are currently unknown.  The potential causative 
factors associated with ADHD that are most empirically supported are 
neurological in nature (Barkley, 1997).  Researchers are finding evidence 
connecting ADHD/PI to right hemisphere (RH) dysfunction (Frank & Ben-Nun, 
1988; Semrud-Clikeman & Hynd, 1990; Voeller, 1994).  This finding could 
suggest that NVLD and ADHD/PI share a common etiology.  There is some 
speculation that, because of the common etiology and symptom overlap, ADHD 
and NVLD are more related than is reflected by their current diagnostic 
classifications (Denckla, 2000).  However, determining whether one could be a 
subtype of the other is a subject for future research.   
Social Functioning 
 

Children with ADHD frequently have difficulty with social interactions 
with estimates of 50% - 75% having problems relating to peers (Sheridan et al., 
1996).  One explanation for the problematic social interactions is that children 
with ADHD may tend to attribute negative intentions to others while denying 
responsibility for their behavior (Matthys, Cuperus, & Van Engeland, 1999).  
Subtype differences have been identified when evaluating social competence.  
Children with ADHD/PH tended to be aggressive and disruptive, while children 
with ADHD/PI were shy and seemed withdrawn (Lahey & Carlson, 1991).  
Maedgen and Carlson (2000) found that children with ADHD/PI were rated 
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more deviant and deficient in social knowledge than controls by parents, but 
significantly more passive than children with ADHD/C.    
 Blachman and Hinshaw (2002) compared patterns of social interaction 
among girls at a summer camp with ADHD/PI, ADHD/C, and a control group.  
They found that girls with ADHD/PI and ADHD/C had significantly fewer friends 
than the control group.  While girls with ADHD/PI and ADHD/C demonstrated 
significantly higher levels of relational aggression within friendships than the 
control group, the girls with ADHD/PI demonstrated significantly lower levels of 
conflict than girls with ADHD/C.  The girls with ADHD/PI demonstrated 
significantly less stable friendships from the middle to the end of the camp 
compared to girls with ADHD/C and the control group.  It was hypothesized that 
this finding was due to their ability to attract friends initially because they 
seemed shy and withdrawn; however, they then struggled with continuing to 
engage peers successfully.   
Emotional Functioning 
 

Emotional competence is tied to social competence and the development 
of both rely heavily on peer relationships (Saarni, 1999).  Lahey and colleagues 
(1987) observed that children with ADHD/PI were not rated as popular among 
their peers.  When they examined different subtypes of ADHD for reasons 
underlying the unpopularity, they found that while children with ADHD/PH were 
rated as aggressive, children with ADHD/PI were seen as shy and withdrawn.  
Edelbrock, Constello, and Kessler (1983) concluded that children with ADHD/PI 
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tend to exhibit more internalizing disorders than children with ADHD/PH.  
Similarly, Barkley and colleagues (1990) identified that anxiety is more prevalent 
in children with ADHD/PI, while conduct disorder is more prevalent in children 
with ADHD/H.  In contrast, Decker et al. (2001) examined ADHD subtypes for 
comorbidity and found that children with ADHD/PI and children with 
ADHD/PH frequently had comorbid affective disorders, but there were no 
differences between subgroups and at similar levels of comorbidity as other 
disorders.    

Rorschach Inkblot Test 
 

Overview 
 

History.  In 1918, Hermann Rorschach began to develop what is today 
known as the Rorschach Inkblot Test as a potential method of differentiating 
types of schizophrenia.  He created over 40 different blots before selecting the 10 
blots that comprise the test today.  These ten blots were selected because they 
possessed relatively simple form, yet contained enough detail and contouring to 
be suggestive to respondents.  Rorschach’s manuscript based on the findings of 
his test administration was published in 1921.  His primary focus was developing 
a format for classifying response features using codes or scores.  However, he 
died later that same year before he was able to develop a more detailed scoring 
system (Exner, 2003).   

Colleagues of Rorschach continued to research different populations using 
his method and scoring system and, in 1935, the scoring system began to undergo 
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revisions.  Soon five distinct scoring systems vied for acceptance in the research 
community.  In 1968, the Rorschach Research Foundation was established for the 
purpose of evaluating the five scoring systems to determine which possessed the 
greatest clinical utility.  However, what they found was that in practice, the five 
systems were not used distinctly and instead practitioners utilized pieces from 
each scoring system.  The foundation concluded in 1971 that the different systems 
did produce distinct types of records, each system included some scores, criteria 
and interpretations that were not empirically supported or had been empirically 
disproven, and each system did contain empirically validated elements (Exner, 
2003).   
 It was in 1974 that Exner published the first version of the Comprehensive 
System (CS) for Rorschach administration, scoring, norms, and interpretation 
based on an integration of the previous five systems.  In the three decades that 
followed, numerous changes and additions have been made to the CS, which 
resulted in a standardized method of using Rorschach’s original test in the 
manner he intended, as a measure of perception (Exner, 2003).     

Nature of the Task. Procedurally, the examiner sits next to the 
respondent, handing him/her the Rorschach cards one at a time simply 
instructing the respondent “what might this be?” (Exner, 2003).  Rorschach 
conceived of the test as one of problem solving in which respondents had to say 
what the inkblot “might be” while realizing that it is in fact only an inkblot.  To 
solve this problem, each respondent must make numerous choices including 
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which portion of the blot to use, what these portions resemble, and what 
interrelationships, if any, exist among his or her perceptual impressions of the 
blot (Weiner, 2003).  Each response is recorded verbatim by the examiner for 
coding purposes.   

Scoring a protocol involves coding the different facets used to form a 
percept, such as color, form, shading, etc.  Exner (2001) likens the inkblot to a 
microcosm of the world in that the world is complex and our perceptions are 
influenced by multiple factors, so too is a response generated to an inkblot.   
 Since its inception the Rorschach has been considered a test of perception, 
however, there is question regarding the role of projection in the task.  Murray’s 
(1938) conceptualization of projection is that it is a natural process whereby 
people are influenced by their needs, interests, and overall psychological 
organization when they process perceptual input, especially when the stimulus is 
ambiguous.  While still classified as a “projective” test, projection is not inevitable 
in the Rorschach task.  While not interpretively rich, it is possible for respondents 
to produce records based solely on the characteristics of the blot without 
projecting onto the blots.  However, the fact that projection does occur, though 
not inevitable, lends support to the conceptualization of the Rorschach as both 
objective and projective.  It is in part, a problem solving task that provides an 
objective measure of perception, yet it is also elicits projection and can provide a 
more subjective measure of thematic content (Weiner, 2003).   
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Psychometric Properties 
 

Reliability.  To address the issue of reliability, the temporal consistency of 
responses have been evaluated.  The idea behind temporal consistency is that 
each person has a response style that remains consistent over repeated testing.  
Numerous temporal consistency studies have been conducted with intervals 
between the first and second administration ranging from a few days to several 
years (Exner, 2003).  Gronnerod (2003) conducted a meta-analysis of temporal 
stability in Rorschach studies and found overall high levels of reliability for the 
Comprehensive System of scoring.  The length of the interval between test 
administrations was inversely related to the strength of the temporal stability, 
which is consistent with the theory that emotional states change over long 
periods of time.  Variables thought to be related to impulse and transient 
psychological states such as Fm, m, and shading variables demonstrated less 
stability, while variables thought to be related to more permanent emotional 
states such as R, F, P, and Form Level demonstrated high stability.  Two variables 
included as part of the current study were examined, X-% and the Egocentricity 
Index, and the authors found retest reliability levels of 0.91 and 0.85 respectively 
(Exner, 1986).  Wood, Nezworski, Lilienfeld, and Garb (2003) raised concern that 
retest reliability has not been established because correlations have not been 
published for all variables in the Comprehensive System.  However, the variables 
that lack correlation statistics are comprised of composite variables, for which 
reliability statistics exist for their components, or variables, such as color 
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projection (CP) that occur so infrequently that it would be impossible to examine 
them statistically (Weiner, 2003).   

Children tend to score lower on measures of stability with scores 
increasing with age as they also develop more consolidated personality 
characteristics (Weiner, 2003).  Rorschach research with children has 
demonstrated low retest correlations over long intervals of two years with until 
about 14 to 16 years of age (Exner, 2003).  However, when children are retested 
within a month they also demonstrate acceptable retest correlations for most 
variables.  Two variables demonstrated correlations above 0.90 and 13 variables 
had correlations between 0.81 and 0.89.  Five variables scored below 0.72  
including shading and inanimate movement, which are variables that, similar to 
research conducted with adults, measure more fluid aspects of personality 
(Exner, 2003).   

Validity.   The validity of the Rorschach is one of the most debated topics 
in the Rorschach literature.  Weiner (2003) summarized the findings of 
numerous validity studies addressing four clinically relevant assessment tasks:  
the Rorschach provides a well-validated measure for describing multiple facets of 
personality; the Rorschach has aided in the differential diagnosis of various 
disorders that involve personality features and has aided in the diagnosis of 
disorders that are manifested in specific personality features; the Rorschach has 
demonstrated well-validated contributions to treatment planning including 
setting treatment goals, identifying obstacles to progress in treatment, identifying 
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appropriate treatment modalities, and evaluating progress over time; the 
Rorschach has aided in the prediction of personality style and behavior that is 
influenced by personality.  However, despite research demonstrating the validity 
of the Rorschach, there are some researchers who criticize the Rorschach’s 
validity.  Critics claim that because a majority of the research supporting the 
validity of the Rorschach is produced by the same research group, we cannot be 
confident in the Rorschach’s validity until the results have been replicated by 
independent researchers.  Critics also claim that the Rorschach’s validity is not 
comparable to that of the MMPI-2 and that when compared with numerous self-
report measures, the Rorschach constructs do not seem conceptually similar to 
the constructs measured by the self-reports (Wood et al., 2003).   

In response to the criticisms of the Rorschach’s validity, Ganellen (1999) 
examined numerous Rorschach validity studies and concluded that its validity is 
comparable to that of the MMPI.  Hiller et al. (1999) conducted a meta-analysis 
of Rorschach and MMPI studies and found a criterion related validity coefficient 
for the Rorschach of r = .29 compared to the MMPI at r = .30.  The authors 
conclude that the validity coefficients are quite high for personality measures.   

One issue that complicates studies that compare Rorschach indices to self-
report measures is that often these studies are conducted on inpatient 
populations who, despite documented histories of problems, appear to deny these 
problems on the self-report measures.  On the self-report, their scores appear 
normal; however, on the Rorschach the indices indicate problems.  While this 
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makes it appear as though the Rorschach and the self reports are measuring 
different constructs, the problem of disclosure, inherent in self-report research, 
does not similarly affect the Rorschach task (Belter, Lipovsky, & Finch, 1989).  
Additionally, it is difficult to find comparisons for many of the unique constructs 
represented by Rorschach variables because they are not representative of 
constructs measured by other instruments (Weiner, 2003).   

Weiner (2003) concludes that critics of the Rorschach focus on poorly 
designed research studies and also criticize one research group publishing much 
of the supporting Rorschach research available.  A defense against this criticism 
remains that this group has the funding and the knowledge of the instrument 
needed to take on large scale validation studies as compared to smaller, 
independent, and often less Rorschach-experienced researchers.  Exner (1995) 
posits that it is too easy to do bad Rorschach research due to the complex nature 
of the test data that do not all fall into the normal distribution as do scores from 
most other psychological instruments.  Similarly, because the Rorschach is a 
measure of personality, researchers must be prepared to contend with individual 
differences.   

The current study focuses on four Rorschach variables thought to relate to 
social and self perception including: X-%, Egocentricity Index (EI), Coping 
Deficit Index (CDI), and Hypervigilance Index (HVI).  In the following sections 
each variable is defined, significance is discussed, and research with children is 
reviewed.   
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Perceptual Distortion (X-%) 
 

Definition.  When a respondent examines the inkblot, he or she conceives 
of multiple possible responses.  The responses that are then communicated to the 
examiner are the result of a decision process whereby possible responses are 
compared to one another and some are discarded.  When interpreting the form 
quality of responses, the emphasis is on how a person’s responses actually 
conform to the contours of the blot versus how responses could be influenced by 
personal aspects of his or her psychology (Exner, 2003).  For example, a response 
of a bat to the entire blot on card V would receive an ordinary form quality 
because it is easy for most people to see that the contours of the blot resemble a 
bat.  However, if a person were to provide a response of lungs on card V, it would 
receive a form quality of minus because the contours of the blot have been 
ignored or distorted.  Although some contours may be congruent with the blot in 
a minus response, they are not responses that can be seen easily by the examiner 
or others based on frequency data and often require the respondent to create 
contours that are not present in the blot.  The index for perceptual distortion on 
the Rorschach is the X-% score, which is comprised of the percentage of 
responses that show poor or distorted form quality (Exner, 2001).   

The interpretation of the X-% variable encompasses whether respondents 
perceive their experiences realistically.  The higher X-% is elevated, the more 
likely it is that respondents perceive events incorrectly, form mistaken self-
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impressions, misinterpret the actions and intentions of others, fail to anticipate 
consequences and form mistaken ideas of what would be appropriate behavior 
(Weiner, 2003).  Because of early research linking perceptual distortion to 
diagnoses of schizophrenia and thought disorder, Smith, Baity, Knowles, and 
Hilsenroth (2001) examined the relationship between these diagnoses and X-% 
in children and adolescents.  They concluded that while an elevated X-% score 
can be indicative of a psychotic or thought disorder, it is not specific to these 
diagnoses.  Exner (2003) posits that while sometimes minus responses can be 
caused by faulty processing, most minus responses are caused by emotional 
elements that interfere with accurate perception of the inkblot.  It is hypothesized 
that children with NVLD have distorted perceptions of events, of others.   

LD Studies. Research using the Rorschach on children with LD is 
relatively new given the long history of the Rorschach.  Champion, Doughtie, 
Johnson, and McCreary (1984) were the first to use the Rorschach to examine the 
responses of children with LD.  They did not differentiate among type of LD.  
While the authors did not specifically examine X-%, they looked at form quality 
and found that children with an LD had more responses with poor form quality 
than did children in the control group.  A follow up study by Harper and Scott 
(1990) did examine the X-% variable in relation to children with an LD.  The 
children in the LD group were matched to control participants and the authors 
found that children in the LD group provided significantly more responses with 
distorted form quality (measured by X-%) than children in the control group.   
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 Also in response to Champion et al.’s (1984) study, Acklin (1990) 
examined the Rorschach responses of children grouped by type of LD.  He 
compared children with linguistic deficits (VLD) and children with visuospatial 
deficits (NVLD) to a control group.  Findings indicated that, although the 
subgroups of children with LD did not differ significantly, the children with LD 
presented more distorted perceptions than children in the control group.  A 
significant problem with Acklin’s meothodology is that he used archival data 
without available protocols to review and protocols that were scored prior to the 
development of the Comprehensive System (CS).  Both the reliability and validity 
of the findings are questionable due to the lack of standardized administration 
and scoring procedures prior to the development of the CS.  When using archival 
data, the data must be scored using the most recent version of the CS, the records 
must be available for review, must have a detailed location sheet, and inter-rater 
reliability must be obtained (Ritzler & Exner, 1995).   

ADHD Studies. In studies of children with ADHD using the Rorschach, 
researchers have not looked specifically at ADHD/PI, but rather grouped all 
ADHD subtypes together to examine perceptual accuracy.  Bartell and Solanto 
(1995) compared children with ADHD, children with ADHD and ODD, and a 
control group and found that the two clinical groups had significantly higher X-% 
scores indicating they had significantly more distorted perceptions than children 
in the control group.  The authors suggest this elevated score is due to impulsive 
responding, but recognize that because they did not test for learning disabilities, 
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which frequently co-occur with ADHD, it is possible that the children with ADHD 
had perceptual disabilities that affected their ability to accurately perceive the 
inkblot.    
 In another study that compared children diagnosed with ADHD to a 
clinical control group and a non-clinical control group, Cotugno (1995) examined 
multiple variables including X-%.  He found that both the ADHD and clinical 
control groups demonstrated significantly more distorted perceptions on the 
Rorschach than the children in the non-clinical control group.  Similar to the 
study by Bartell and Solanto (1995), Cotugno (1995) did not screen for learning 
disorders and the misperception of the stimuli could be due to an undiagnosed 
learning disorder rather than inattention.    
Egocentricity Index (EI) 

Definition.  The Rorschach contains numerous variables related to self-
perception including the egocentricity index (EI).  The EI is comprised of the 
number of pairs seen plus three times the number of reflections seen, divided by 
the total number of responses.  There has been some question regarding what 
construct the EI measures.  After reviewing the literature, Exner (2003) suggests 
it is an estimate of self-concern and possibly self-esteem.   Gordon and Tegtmeyer 
(1982) compared children’s EI scores to their scores on the Piers-Harris 
Children’s Self Concept Scale and the Self-esteem Inventory and found no 
significant correlations.  They concluded that the EI seemed to detect level of self-
focus rather than self-esteem in children.  However, the authors note that the 
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distribution of the EI could have been restricted because respondents were 
limited to two responses per card.   

Similarly, Belter, Lipovsky, and Finch (1989) correlated the EI of inpatient 
children to the Piers-Harris scale and found no significant relationship between 
the two variables (r = .20).  The authors conclude that the EI should be regarded 
as an indication of a child’s preoccupation with self rather than self-concept.  
However, they caution that the participants in this study reported self-esteem 
scores on the Piers-Harris within the normal range despite the fact that they had 
documented histories and clinical observations that would suggest otherwise.  
This finding could indicate a defensive avoidance of introspection on the Piers-
Harris and similarly on the Rorschach.   
 In another study by Hart (1991), the EI was compared to the Million 
Adolescent Personality Inventory (MAPI).  For a sample of inpatient adolescents, 
the Confident and Social Tolerance scales of the MAPI were not significantly 
correlated with the EI, however, the Sociable scale was significantly negatively 
correlated with the EI.  The authors then conducted a multiple regression 
analysis with EI and the Sociable scale and found that EI contributed 
significantly to the prediction of the Sociable scale.  This finding suggested that 
the EI reflected self-centeredness similar to that measured by the Sociable scale.   

If the EI is below the average range, it indicates self-regard is low.  
However, if it is above the average range, it appears to indicate an 
overinvolvement with the self (Exner, 2003).  The EI is consistent with what we 
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know about the greater egocentrism of children than adults.  As children age, 
their average score on the EI decreases (Weiner, 2003).    

LD Studies. In a study comparing children with an LD to a control 
group, Champion et al. (1984) found that the EI of children with an LD was 
significantly lower than the EI of children in the control group.  Harper and Scott 
(1990) also examined the EI variable in children with LD compared to matched 
participants in a control group.  They found that children with LD had 
significantly lower EI scores than children in the control group indicating that 
children with LD are less self-aware.   
 Acklin’s (1990) study compared children with VLD, NVLD, and a control 
group.  He found that, while children with VLD and NVLD did not differ 
significantly on their EI scores, both LD groups had significantly lower EI scores 
than the control group.    

ADHD Study.  Only one study was identified that examined children with 
ADHD and the EI score on the Rorschach.  Cotugno (1995) compared children 
with ADHD (no distinction between subtypes), to a clinical group and a non-
clinical control group.  The author found that children with ADHD and the 
clinical group had significantly lower EI scores than did children in the non-
clinical control group.  This indicated that these children had less self-awareness 
than children in the non-clinical control group.   
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Coping Deficit Index (CDI) 
 

Definition.  The CDI is a grouping of 10 criteria that yield an overall score 
between zero and five.  Variables included in this index include some related to 
interpersonal perception (COP<2 and AG<2; F>a+1; Pure H<2; Food>0; and 
Isolation Index>.24), some related to affect (WSumC<2.5; Afr<.46; Sum T>1), 
and two that relate to coping resources and control (EA<6.0 and AdjD<0) 
(Exner, 2003).  It is common for respondents to obtain CDI scores of one or two, 
and scores of less than four are typically associated with adequate resources for 
age appropriate functioning (Weiner, 2003).  However, when respondents 
achieve scores of four or five it is often associated with social immaturity or lack 
of social competency.  Interpretations of higher than average CDI scores can 
include difficulty with forming and maintaining close, age appropriate relations 
with others.  People with high CDI scores are often regarded by others as seeming 
distant and insensitive to the interests of others.  Typically respondents with high 
CDI scores have a normal interest in interpersonal relationships, however, their 
history of social ineptness often leaves them with feelings of helplessness 
concerning their social relationships (Exner, 2003). 
 A High CDI score is somewhat common in children under nine because 
they are often still struggling with peer relationships.  However, in older children 
and adolescents, a higher than average CDI score indicates they are less socially 
mature than others their age and probably have the same difficulties forming and 
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maintaining friendships that adults with high CDI scores demonstrate (Exner, 
2003).   

Child/Adolescent Studies.  Few studies were identified that examined the 
CDI variable of the Rorschach.  Cotugno (1995) examined group differences 
between children ages five and six with ADHD, a clinical group and a non-clinical 
control group.  He identified that children with ADHD had a higher CDI score 
than children in the clinical group, however the difference was not significant.  
He also found that both children with ADHD and children in the clinical group 
scored significantly higher on the CDI than did children in the non-clinical 
control group.  One limitation of this study was that the author did not first 
identify whether or not the average CDI scores of each group were significant (a 
mean of between four and five), and instead compared the means to determine 
statistical significance between groups, even though none of the three groups had 
significant CDI scores.  Because the means of each group are less than four, 
statistical significance between group means does not have clinical importance.  
Similarly, in a sample of children ages five and six, it would be common for the 
CDI to be elevated because elevation of this index is “normative” in children 
under nine (Exner, 2003).   

In a study examining Rorschach protocols from children and adolescents 
with Asperger’s Syndrome (AS), Holaday, Moak, and Shipley (2001) examined 
the CDI variable as an indicator of social impairment.  Boys with AS were 
matched and compared to boys in a clinical group with other emotional and 
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behavioral diagnoses.  The authors found that the group with AS was significantly 
more likely to have a positive CDI than the clinical group indicating more 
significantly impaired social interactions.   
Hypervigilance Index (HVI) 
 

Definition.  The HVI, while initially thought to be a measure of paranoia, is 
currently conceptualized as a measure of cynicism, mistrust of others, and 
avoidance of close relationships (Exner, 2003).  To achieve a significant HVI, the 
protocol must have no texture (T) responses.  In addition, the protocol should 
have four out of the following seven criteria: Zf > 12, which is indicative of 
concern with how events are related; Zd > 3.5, which is indicative of an 
inclination to examine the environment thoroughly; S > 3, which is indicative of 
attributing their own anger to others; [H + (H) + Hd + (Hd)] > 6, which is 
indicative of paying a great deal of attention to people; [(H) + (A) + (Hd) + (Ad)] 
> 3, which is indicative of distancing from people or animals out of a need to see 
them as imaginary; H + A: Hd + Ad < 4:1, which is indicative of a focus on details 
of people and animals rather than the whole; and Cg > 3, which is indicative of 
not being able to see people with clarity and mistrusting their motives (Weiner, 
2003).   

When the HVI is not significant, there is no interpretive value, however, 
when it is significant it suggests a person with problematic social relationships.  A 
significant HVI often signifies a person who is overly alert to signals of possible 
danger, does not trust others, and attempts to keep distance from others (Weiner, 
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2003).  In relation to self-perception, a significant HVI can also signify people 
who attribute difficulties or failures to external forces, regardless of their role in 
the problem (Exner, 2003).  Because this variable is relatively new to the CS, no 
published research could be located that included this variable.   

Statement of the Problem 
The cognitive and academic deficits in children with NVLD are difficult to 

contend with, but the most difficult aspect of the syndrome is the deficit related 
to social competence. Because features of NVLD include visual perception and 
interpretation deficits, they have difficulty comprehending social situations and 
figuring out which behaviors would be appropriate (Pfiffner & McBurnett, 1997; 
Spafford & Grossner, 1993).  Although the nature of the social competence 
deficits have been documented and theories have been proffered speculating how 
perceptual deficits are linked to social competence deficits, empirical evidence for 
the link has not been established.  In addition, the component of self awareness, 
an important aspect of social competence, has not been evaluated in children 
with NVLD.  Therefore, the current study was designed to explore the connection 
between perceptual deficits, social competence deficits, and self awareness in 
children with NVLD.  In this study it was hypothesized that children with NVLD 
would demonstrate perceptual distortion, multiple social competence deficits, 
and lack of age appropriate self awareness as measured by the following 
Rorschach variables: X-%, visual distortion; EI, egocentricity index, self 
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awareness; coping deficit index (CDI), social competency; hypervigilence index 
(HVI), perception of others.   

Children with NVLD often demonstrate characteristics similar to children 
with Attention Deficit/Hyperactivity Disorder, Predominately Inattentive Type 
(ADHD/PI).  Despite the similar clinical features of these two diagnoses, 
researchers have not considered the role of attention in NVLD characteristics.  
Therefore, the current study compared Rorschach responses on the 
aforementioned variables between children with NVLD + ADHD/PI, children 
with ADHD/PI, and children in a non-clinical control group.  Examination of the 
similarities and differences of these groups may be informative in determining 
whether the perceptual deficits and corresponding social and emotional 
consequences are unique to NVLD or could be simply a factor of inattention.   
Research Question 1 

 Do children with NVLD + ADHD/PI demonstrate more perceptual 
distortion as measured by X-% than children with ADHD/PI and the non-clinical 
control group? 

Hypothesis 1a: Significant group differences will be found for the X-%  
variable. 

Hypothesis 1b: Children with NVLD + ADHD/PI will show significantly  
more signs of perceptual distortion than will children with 
ADHD/PI. 

Hypothesis 1c: Children with NVLD + ADHD/PI will show significantly  
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more signs of perceptual distortion than will children from the non-
clinical control group 

 Hypothesis 1d: Children with ADHD/PI will show significantly more  
perceptual distortion than will children from the non-clinical  
control group. 

 Rationale. Visual-perceptual deficits have long been identified as a salient 
clinical feature of NVLD (Harnadek & Rourke, 1994; Myklebust, 1975; Rourke, 
1988).  Harnadek and Rourke (1994) concluded that deficits in visual-perceptual 
organization were one of the most discriminative features of NVLD.  Similarly, 
research has identified that children with ADHD/PI also have a deficit processing 
visual information due to inattention (Douglas, 1983; Weiler et al., 2000).  Exner 
(2003) has demonstrated that the process by which one responds to an inkblot is 
similar to the way in which one responds to a known object.  With the exception 
of those with visual perceptual impairments or emotional over-arousal, 
individuals respond to the blots in a manner consistent with the contours of the 
blot.  X-% measures the level of distortion in an individual’s Rorschach 
responses.  Research examining X-% in children with NVLD is limited and 
riddled with methodological weaknesses (Acklin, 1990).  Studies exploring X-% 
in children with ADHD similarly contains numerous methodological concerns, 
which calls into question whether their perceptual deficits are due to inattention, 
a RH deficit, or a non-diagnosed LD (Bartell & Solanto, 1995; Cotugno, 1995).  
For the proposed study, it is hypothesized that children with NVLD+ADHD/PI 
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would show more signs of visual perceptual distortion than children with only 
attention deficits or the control group.  It is also hypothesized that children with 
ADHD/PI will demonstrate more perceptual distortion than children in the non-
clinical control group.   
Research Question 2 

 Do children with NVLD + ADHD/PI demonstrate lower levels of self-
centeredness as measured by EI than children with ADHD/PI and the non-
clinical control group? 

Hypothesis 2a: Significant group differences will be identified for the EI  
variable. 

Hypothesis 2b: Children with NVLD + ADHD/PI will show significantly  
lower egocentricity and self involvement than will children with 
ADHD/PI. 

Hypothesis 2c: Children with NVLD + ADHD/PI will show significantly  
lower egocentricity and self-involvement than will children from the 
non-clinical control group.   

 Hypothesis 2d: Children with ADHD/PI will show significantly lower  
egocentricity and self-involvement than will children in the non-
clinical control group. 

 Rationale. Self-awareness is considered an important component of social 
skills because it allows for the refinement of social skills through an evaluative 
process (Elliott & McKinney, 1994; Gresham, 1992).  A salient characteristic of 
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NVLD is poor social skills due to their RH deficit and failure to acquire the skills 
necessary for rewarding social interactions.  Just as they have difficulty reading 
the nonverbal cues of others, they seem unaware of their own nonverbal behavior 
as evidenced by their difficulty modulating their own prosody, making unusual 
eye contact, and inability to maintain a comfortable physical distance from others 
(Foss, 1991; Johnson, 1987).  While not as defining a characteristic, estimates of 
between 50% -75% of children with ADHD having difficulty with social 
relationships (Sheridan et al., 1996).  When compared to children with other 
subtypes of ADHD, children with ADHD/PI seem more deficient in social 
knowledge (Maedgen & Carlson, 2000).  The EI score on the Rorschach appears 
to be a measure of self-awareness (Belter, Lipovsky, & Finch, 1989; Gordon & 
Tegtmeyer, 1982; Hart, 1991).  Acklin (1990) identified that children with VLD 
and NVLD have significantly lower EI scores than children in a control group.  
Without distinguishing between subtypes, children with ADHD had significantly 
lower EI scores than did children in a non-clinical control group, however, the 
authors did not screen for existing LD (Cotugno, 1995).  For the proposed study, 
it is hypothesized that children with NVLD+ADHD/PI would demonstrate less 
self-awareness than children with only attention deficits or the control group.  It 
is also hypothesized that children with ADHD/PI will demonstrate less self 
awareness than children in the non-clinical control group.   
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Research Question 3 
 Do differences exist between groups of children with NVLD+ADHD/PI, 

ADHD/PI, and a non-clinical control group in the impairment of their social 
relationships as measured by the CDI? 

Hypothesis 3: Significant group differences will be identified for the  
CDI variable. 

 Rationale. From a young age, children with NVLD have difficulty with 
successful social interactions.  At times their play may be disruptive, they may 
have unusual eye contact, can be too loud, speak with poor prosody, and fail to 
observe the nonverbal reactions of others (Johnson, 1987).  This social skills 
deficit appears to be an acquisition deficit (Rourke, 1988).  Researchers have 
concluded that social skills deficits are likely to only increase the gap between 
children with NVLD and their peers as they age (Rourke, 1988; Semrud-
Clikeman & Hynd, 1990).  Children with ADHD/PI are typically seen as shy and 
withdrawn (Balchman & Hinshaw, 2002; Lahey & Carlson, 1991).  Blachman and 
Hinshaw (2002) found that girls with ADHD/PI had less stable friendships from 
the middle to the end of summer camp than girls with ADHD/C and the control 
group.  Higher than average CDI scores on the Rorschach can indicate difficulty 
forming and maintaining, close, age appropriate relationships with others 
(Exner, 2003).  No research was identified that examined the CDI scores of 
children with NVLD.  In children with ADHD (no subtypes specified), the CDI 
score was significantly higher compared to children in the control group 



41   

(Cotugno, 1995).  For the proposed study, it is hypothesized that significant group 
differences in forming and maintaining friendships will be identified between 
children with NVLD + ADHD/PI, children with ADHD/PI, and a non-clinical 
control group.   
Research Question 4 

Do differences exist between groups of children with NVLD+ADHD/PI, 
ADHD/PI, and a non-clinical control group in their avoidance of social 
interactions and mistrust of others as measured by the HVI variable? 

Hypothesis 4: Significant group differences will be identified for the  
HVI variable. 

 Rationale. The HVI variable is relatively new to the CS and published 
research related to this variable could not be located.  When the HVI is 
significant, it is an indicator of problematic social relationships due to mistrust of 
others, distancing from others, and avoidance of taking responsibility for one’s 
role in social interactions (Exner, 2003).  A central feature of NVLD is poor social 
skills (Foss, 1991; Johnson, 1987; Rourke, 1988).  Similarly, children with 
ADHD/PI have problematic social relationships (Sheriden et al., 1996).  Matthys, 
Cuperus, and Van Engeland (1999) explained that children with ADHD (no 
subtype specified) tend to attribute negative intentions to others while denying 
responsibility for their own behavior.  For the proposed study, it is hypothesized 
that significant group differences will be identified regarding the nature of social 
relationships and self-awareness of responsibility.    
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Chapter III: Methodology 
 

Overview 
 

The current study investigated the performance of three groups on four 
different dependent variables.  ANOVA and Chi Square Test of Association 
procedures were utilized.   
 Chapter III is divided into five main sections: Participants, 
Instrumentation, Hypothesis and Data Analysis. The Participants section 
includes demographic information, inclusionary and exclusionary criteria used to 
determine group membership, and the data collection procedures.  The 
Instrumentation section includes descriptions and psychometric properties of 
the independent and dependent measurement instruments and a discussion of 
inter-rater reliability issues.  In the Hypothesis section, the research questions 
and hypotheses of this study are reviewed.  In the Data Analysis section, the 
analyses that were used to test the hypotheses are described.   

Participants 
Demographics  
 Fifty-six students comprising three groups participated in this study.  
Groups included: (a) NVLD & ADHD/PI (n=20); (b) ADHD/PI (n=19); (c) a non-
clinical control group (n=17).  The participants included 36 males and 20 females 
ranging in age from 8 to 13.  The average age of participants was 9.89 years (SD = 
1.59).  The sample of 56 participants included 48 White (85.7%), 4 African 
American (7.1%), and 4 Hispanic (7.1%) students.  Table 1 outlines the breakdown 
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for Race and Gender per group.  Of the 56 participants, 38 were from archival 
data sources.  The archival data contributed 18 NVLD & ADHD/PI participants, 
10 ADHD/PI participants, and 10 non-clinical control group participants.  The 
archival data consisted of 12 females and 26 males. 
Table 1 
Race and Gender Breakdown by Group 

 NVLD+ADHD/PI ADHD/PI  Control Total 

Gender 
 Female   5    4        11                 20 
 Male   15   11         6                   36 
 
Race 
 White   19   14         15      48 
 African American  1    2          1       4 
 Hispanic   0    3                     1       4 
 

Recruitment   
 The participants for this study were part of an ongoing research project at 
the University of Texas at Austin (UT) designed to provide parents with 
assessment and intervention information that assisted them in managing the 
educational and social needs of students suspected of having non-verbal learning 
disabilities and/or ADHD.  The author of this study served as a researcher on this 
project under the direction of Margaret Semrud-Clikeman, Ph.D.  The 
Institutional Review Board (IRB) form for this project is provided in Appendix B. 
 As delineated in the IRB, the referral sources for the project include:  
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� School personnel from the Austin Independent School District 
(AISD), Eanes Independent School District (EISD) and Rawson 
Saunders School 

� Austin Neurological Clinic (ANC) 
� Children’s Hospital of Austin (CHOA) 
� Community referrals 

Procedures 
Data Collection.  The participating school systems (AISD, EISD, Rawson 

Saunders) and ANC circulated letters to parents inviting students to participate 
in the study.  A consent form was included with the letter.  A letter was mailed 
directly from UT for parents of students referred from CHOA or from the 
community.  Parents interested in their children participating in the study 
returned the registration form to UT and were contacted by a member of the 
research team.  The research team member mailed the parent a Parent Packet, 
consisting of a parent consent form and behavioral questionnaires.  When the 
signed consent form and completed questionnaires were returned, students were 
then enrolled in the project.  The student completed a Student Assent Form at 
their first assessment visit.  The consent and assent forms are included in 
Appendix C. 
 To protect confidentiality, coded identification numbers instead of student 
names were used for all data entry, analysis, and reporting.  In accordance with 
the IRB, all protocols and questionnaires were secured in a locked file in the 
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office of Dr. Semrud-Clikeman, the lead investigator.  All interviews and 
assessments were conducted at either the student’s home, school, or in the School 
Psychology Program assessment rooms.  Parents were mailed a brief summary 
report once testing was completed.   

Administration and Scoring. Test administrators were trained at the 
graduate level and had experience using all of the testing instruments.  
Administrators complied with the standardized administration and scoring 
procedures outlined by the test manuals and the lead investigator reviewed all 
test records to determine accuracy.  Participants with tests scores less than two 
years old were not asked to complete those tests and the previous test scores were 
substituted.  However, participants who had not had testing within the last two 
years completed measures with a test administrator in a one-on-one 
environment.  All Rorschach administrations were performed in accordance with 
the standardized administration and scoring procedures outlined in Exner’s 
Comprehensive System (2001).  All free association responses and response 
inquiries were audio taped to ensure reliability.   Because participants were coded 
with numbers, scorers were blind to group membership while scoring Rorschach 
protocols to minimize bias.  The test administrators scored the Rorschach 
protocols, and these scores were used to calculate a computerized structural 
summary to reduce the likelihood of mathematical and transposition errors.  All 
archival Rorschach protocols were re-scored to ensure reliability.   
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 To establish inter-rater reliability, two administrators independently 
scored a random sample of 15 (26.7%) of the Rorschach protocols.  Acklin and 
McDowell (1995) suggested using at least 20% of the records to establish an 
inter-rater agreement of 80% on key variables.  An inter-rater reliability of at 
least 80% is considered adequate for Rorschach research.  Inter-rater reliability 
was calculated on the four variables investigated: X-%, the Coping Deficits Index 
(CDI), the Egocentricity Index (EI), and the Hypervigilence Index (HVI).  The 
averages were 89.6% for X-%, 100% for CDI, 96% for EI, and 100% for HVI.  
Based on these reliability scores, it was determined that the variables under 
investigation were accurately scored.   

Group Criteria. All participants selected for the study were administered 
the block design and vocabulary subtests of the WISC-III and a pro-rated Full 
Scale IQ (FSIQ) score was calculated.  If the participant had previous testing to 
include a FSIQ within the past two years, this score was substituted instead.  All 
participants selected for this study were required to achieve a Full Scale IQ 
(FSIQ) score of 85 or higher.  Exner (1986) indicated that individuals with 
intellectual limitations are limited in their ability to participate in the Rorschach.  
Therefore, participants who achieved FSIQ scores below 85 were excluded from 
the study.  The average FSIQ was 109.7 (SD=11.73).  In addition, participants 
were identified as English dominant, with adequate verbal skills, and no history 
of Traumatic Brain Injury (TBI) or other gross neurological, sensory, language, 
and psychotic disorders.  Participants with existing diagnoses of Conduct 
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Disorder, Major Depressive Disorder, and severe anxiety disorders were 
excluded.  Participants were free of reading and writing learning disorders.  To 
produce a valid Rorschach protocol, a participant must have provided a 
minimum of 14 responses.  The average number of total Rorschach responses (R) 
for this study was 18.32 (SD = 4.18).  The diagnosis of NVLD and ADHD was 
made by a psychologist and was agreed upon by a minimum of three 
professionals.   

NVLD & ADHD/PI Group. The cluster of deficits that comprise nonverbal 
learning disabilities have been agreed upon across multiple studies, however, 
clearly defined diagnostic criteria have not yet been established.  Because of this, 
researchers differ in the criteria used for establishing a diagnosis of NVLD for the 
purposes of research.  As discussed in the preceding literature review criteria 
such as a Verbal IQ/Performance IQ split, motor delays, and parent ratings have 
been used to determine NVLD (Casey, et al., 1991; Lyytinen & Ahonen, 1989; 
Rourke & Fuerst, 1991; Weintraub & Mesulum, 1983).  However, Harnadek and 
Rourke (1994) hypothesized that certain criteria represent the most principal 
features of NVLD syndrome.  They concluded that average to above average 
verbal skills in addition to deficits in visual-perceptual-organizational 
psychomotor coordination, and complex tactile-perceptual skills discriminated 
the NVLD group from the non-clinical control group.  Since this distinction was 
made, numerous researchers utilize these criteria for determining NVLD 



48   

syndrome (Cornoldi, Rigoni, Tressoldi, & Vio, 1999; Rourke & Fuerst, 1995; 
Semrud-Clikeman & Hynd, 1990).   

 In addition to meeting criteria for NVLD syndrome, the participants in 
this group met criteria for diagnosis of ADHD/PI (criteria outlined in Appendix 
A) because it is common for children with NVLD to demonstrate symptoms of 
inattention.   Therefore, the Structured Interview for Diagnostic Assessment of 
Children (SIDAC) completed by the parent and the parent form of the Behavior 
Assessment Scale for Children (BASC) was used to establish criteria for a 
diagnosis of ADHD/PI.   A total of four participants were identified as ADHD/PI 
on the parent BASC and were then excluded from this group based on not 
meeting criteria for ADHD/PI on the SIDAC.  If a previous diagnosis of ADHD/PI 
existed, the SIDAC was used to evaluate current ADHD/PI symptoms and 
participants who did not continue to meet criteria were excluded from this study.   

To have been included in the NVLD & ADHD/PI Group, participants must 
have had: 

1. FSIQ > 85 
2. Age appropriate verbal skills 
3. Met criteria for ADHD/PI on the SIDAC and BASC 
4. Impaired performance in at least two of three areas of functioning: 

a. visual spatial skills 
b. visual organizational skills 
c. graphomotor skills 
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ADHD/PI Group. Participants in the ADHD/PI group were required to 
meet the same diagnostic criteria for ADHD/PI as participants in the NVLD & 
ADHD/PI group.  The Structured Interview for Diagnostic Assessment of 
Children (SIDAC) completed by the parent and teacher Behavior Assessment 
Scale for Children (BASC) was used to establish criteria for a diagnosis of 
ADHD/PI.   If a previous diagnosis of ADHD/PI had been made, the SIDAC was  
used to evaluate current ADHD/PI symptoms and participants who did not 
continue to meet criteria were excluded from this study.  In addition to meeting 
the diagnostic criteria, participants in this group were also required to 
demonstrate: 

1. FSIQ > 85 
2. Age appropriate verbal skills 
3. Performance within the average range in at least two of three areas of 

functioning: 
a. visual spatial skills 
b. visual organizational skills 
c. graphomotor skills 

Control Group. Control participants were those children who did not 
meet criteria for NVLD, other PDD spectrum disorders, or ADHD/PI, but met the 
overall inclusionary criteria for project participation.   Many control group 
members were familiar to the test administrators and this could potentially affect 
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Rorschach scores due to a lack of censoring because of familiarity.  Control group 
participants were required to demonstrate: 

1. FSIQ > 85 
2. Age appropriate verbal skills 
3. Performance within the average range in at least two of three areas of 

functioning: 
a. visual spatial skills 
b. visual organizational skills 
c. graphomotor skills 

Instrumentation 
Independent Measures 

Wechsler Intelligence Scale for Children – Third Edition (WISC-III; 
Wechsler, 1991).  The WISC-III is an intelligence test that is individually 
administered to children ranging in age from 6 to 17 and provides scores on: 
Verbal Intelligence Quotient (VIQ), Performance Intelligence Quotient (PIQ), 
and Full Scale Intelligence Quotient (FSIQ).  The VIQ measures language 
expression, comprehension, listening, and the ability to apply these skills to 
solving problems while the PIQ measures nonverbal problem solving, perceptual 
organization, speed, and visual-motor proficiency.  The FSIQ is a combination of 
the VIQ and PIQ scores and is thought to represent overall intelligence.  
Administration of all 13 subtests can be time consuming and when testing time is 
limited, it is possible to calculate a prorated FSIQ score based on only two 
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subtests.  Sattler (2001) reported that the vocabulary subtest and block design 
subtest provide an accurate estimate of a child’s overall intelligence because they 
are highly correlated with the FSIQ.  Vocabulary correlates 0.91 with FSIQ and 
Block Design correlates 0.86 with FSIQ.  In addition to providing an estimate of a 
child’s FSIQ, Vocabulary was used as an indicator of verbal ability and Block 
Design was used as an indicator of visual spatial skills.   

The WISC-III has well established psychometric properties.  The overall 
internal consistency of the FSIQ is 0.96 and both Vocabulary and Block Design 
have subtest coefficients of 0.87.  Concurrent validity studies indicate that the 
WISC-III FSIQ correlates 0.89 with the WISC-R, 0.86 with the Wechsler Adult 
Intelligence Scale Revised (WISC-R), 0.85 with the Wechsler Preschool and 
Primary Scales of Intelligence Revised (WPPSI-R), and 0.92 with the Differential 
Abilities Scale (DAS) (Kamphaus, 2001).  Although the WISC-IV (Wechsler, 
2003) has since been published, the WISC-III was utilized to avoid issues of 
possible score differences because of differences in test versions between the 
participants in the archival data set and any potential new participants.  Out of 56 
participants, 5 had full WISC-III batteries from previous testing within the past 
two years and 51 had pro-rated WISC-III FSIQs using the Vocabulary and Block 
Design subtests.   

Wechsler Individual Achievement Test for Children – Second Edition 
(WIAT-II; Wechsler, 2001). The WIAT-II is an achievement test that is 
individually administered to people ranging in age from four years through 
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adulthood.  Any combination of the subtests included in the following domains 
can be administered: basic reading skills, reading comprehension, mathematics 
reasoning, mathematics calculation, listening comprehension, oral expression, 
and written expression.  When compared with the WISC-III scores, WIAT-II 
subtest scores can be used to diagnose learning disabilities.  Because the WIAT-II 
was co-normed with the WISC-III, it provides a reliable estimate of any 
intelligence-achievement discrepancy that may exist (Salvia & Ysseldyke, 2001).  
For the purposes of the current study, participants’ prorated FSIQs were 
compared with the WIAT Basic Reading, and Written Language subtests to rule 
out the possibility of a learning disorder in either reading or writing.   

Split-half reliability coefficients for WIAT-II subtests include a mean of 
0.92 for Basic Reading and a mean of 0.81 for written expression.  Test-retest 
coefficients of .94 for Basic Reading and .77 for Written Expression were 
identified.  The WIAT-II also demonstrates strong construct validity when 
compared to the WISC-III FSIQ with correlations of 0.52 for Basic Reading and 
0.36 for Written Expression (Kamphaus, 2001).   

Developmental Test of Visual-Motor Integration (VMI; Beery, 1997). The 
VMI was selected as a measure of both graphomotor skills and visual-perceptual 
skills.  The VMI consists of 24 geometric designs that a participant copied in a 
delineated space.  The designs start simply as a vertical line intended for a 3 year 
old participant and range to developmentally more difficult items such as a star 
with under and overlapping lines intended for a 14-15 year old participant.  The 
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VMI demonstrated a mean inter-rater reliability of 0.79.  The VMI and the 
Bender Gestalt Test correlation coefficient has been identified as 0.74 (Spreen & 
Strauss, 1998). 

Judgment of Line Orientation (JLO; Benton, 1978). The JLO was selected 
as a test of visual organizational skills.  There are two alternate forms that can be 
administered to children aged seven and above.  To complete the JLO, a 
participant was presented with the test booklet flat on the table and the upper 
half propped at a 45-degree angle in relation to the table.  Each item consisted of 
two lines on the top half of the book that the participant matched to two of ten 
numbered lines printed on the lower half of the book.  Internal consistency 
coefficients of .90 have been calculated (Spreen & Strauss, 1988). 

Structured Interview for Diagnostic Assessment of Children for DSM-IV 
(SIDAC). The SIDAC is a semi-structured, diagnostic interview that utilizes 
questions focused on symptoms found in the DSM-IV (American Psychological 
Association, 1994).  Parents, teachers, and children can be administered the 
SIDAC, but for the purposes of this study, the parents were interviewed.  The 
SIDAC can be used for the diagnosis of ADHD, conduct disorder, depression, 
Dysthymia, Overanxious Disorder, Separation Anxiety Disorder, and 
Oppositional Defiant Disorder.  For the purposes of diagnosing ADHD, the 
parent/caregiver was asked “Has child’s name had any of the following problems 
for at least six months?”  This was followed by questions regarding each symptom 
described in the DSM-IV diagnostic criteria for ADHD (Appendix A).  To qualify 
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for a diagnosis of ADHD/PI, at least six of the inattention items and less than six 
of the hyperactivity/impulsivity items must have been endorsed.  To qualify for a 
diagnosis of ADHD/PH (predominately hyperactive-impulsive style), at least six 
of the hyperactivity/impulsivity items and fewer than six of the inattention items 
must have been endorsed.  If a minimum of six of the inattention items and a 
minimum of six of the hyperactivity/impulsivity items were endorsed, criteria for 
ADHD combined type was achieved.  Inter-rater reliability ranges from 0.77 to 
0.80 (Morgan, Hynd, Riccio, & Hall, 1996) however, other psychometric 
properties are unknown despite its wide use in child and adolescent assessment.   

Behavior Assessment Scale for Children (BASC; Reynolds & Kamphaus, 
1992). The BASC is a behavior rating scale that is designed to assess and identify 
children and adolescents with emotional disturbances and behavioral disorders. 
Parents are asked to read each statement on the questionnaire and mark the 
response that best describes how the child has acted over the last 6 months.  The 
BASC contains scales that measure the following: Aggression, Hyperactivity, 
Conduct Problems, Anxiety, Depression, Somatization, Attention Problems, 
Learning Problems, Atypicality, Withdrawal, Adaptability, Leadership, Social 
Skills, Study Skills.     

For the purposes of this study, the BASC was used to screen for 
depression, anxiety, and conduct problems in order to exclude participants who 
have had difficulties in these areas from the current study.  The BASC was also 
used as an additional measure of attention in participants.  If participants scored 
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in the clinical range (scale score of above 70) on the Anxiety, Depression, 
Conduct Problems, or Aggression BASC scales the corresponding sections of the 
SIDAC were administered.  Internal consistency coefficients for BASC scales 
ranged from 0.51 to 0.93 for parent ratings.  Convergent validity correlations of 
the BASC and the Social Skills Rating Scale (SSRS) ranged from 0.49 - 0.72 for 
parent ratings (Merydith, 2001).   
 
Dependent Measure 

The Rorschach Inkblot Test was used as the dependent measure.  A
Rorschach Workbook for the Comprehensive System, 5th Edition (Exner, 2001) 
was used for administration and scoring guidelines.  The issues surrounding the 
reliability and validity of the Rorschach were discussed in Chapter II.  Two of the 
variables used for this study (X-% and EI) are interval variables.  Reliability 
estimates of 0.91 and 0.85 have been identified for X-% and EI respectively 
(Exner, 1986).  However, validity values have not been identified for these 
variables.  The two additional dependent variables, CDI and HVI, are categorical 
variables for which reliability and validity estimates were not found.  In depth 
descriptions of the variables used for this study (X-%, EI, CDI, and HVI) are also 
included in Chapter II.   

Hypotheses 
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Research Question 1: Do children with NVLD + ADHD/PI demonstrate more 
perceptual distortion as measured by X-% than children with ADHD/PI and the 
non-clinical control group? 

Hypothesis 1a: Significant group differences will be found for the X-%  
variable. 

Hypothesis 1b: Children with NVLD + ADHD/PI will show significantly  
more signs of perceptual distortion than will children with 
ADHD/PI. 

Hypothesis 1c: Children with NVLD + ADHD/PI will show significantly  
more signs of perceptual distortion than will children from the non-
clinical control group 

 Hypothesis 1d: Children with ADHD/PI will show significantly more  
perceptual distortion than will children from the non-clinical  
control group. 

Research Question 2: Do children with NVLD + ADHD/PI demonstrate lower 
levels of self-centeredness as measured by EI than children with ADHD/PI and 
the non-clinical control group? 

Hypothesis 2a: Significant group differences will be identified for the EI  
variable. 

Hypothesis 2b: Children with NVLD + ADHD/PI will show significantly  
lower egocentricity and self involvement than will children with 
ADHD/PI. 



57   

Hypothesis 2c: Children with NVLD + ADHD/PI will show significantly  
lower egocentricity and self-involvement than will children from the 
non-clinical control group.   

 Hypothesis 2d: Children with ADHD/PI will show significantly lower  
egocentricity and self-involvement than will children in the non-
clinical control group. 

Research Question 3: Do differences exist between groups of children with  
NVLD+ADHD/PI, ADHD/PI, and a non-clinical control group in the impairment 
of their social relationships as measured by the CDI? 

Hypothesis 3: Significant group differences will be identified for the  
CDI variable. 

Research Question 4: Do differences exist between groups of children with 
NVLD+ADHD/PI, ADHD/PI, and a non-clinical control group in their avoidance 
of social interactions and mistrust of others as measured by the HVI variable? 

Hypothesis 4: Significant group differences will be identified for the  
HVI variable. 

Statistical Analysis 
 The principal purpose of this study was to ascertain differences between 
NVLD participants, ADHD/PI clinical controls, and a non-clinical control group 
on Rorschach variables related to self-perception.  To examine these 
relationships ANOVAs and Chi Square Test of Association analyses were utilized.  
Although concerns have been expressed by some regarding the ability of 



58   

Rorschach variables to meet the assumptions of normalcy, Exner (2001) indicates 
that the variables used in the analyses for this study are appropriate for 
parametric analyses.  The dependent variables were the four Rorschach variables 
selected: X-%, EI, CDI, and HVI.  The independent variables were the three 
groups: children with NVLD + ADHD/PI, ADHD/PI, and a non-clinical control 
group.  Before conducting analyses, tests of normalcy were conducted and the 
proposed parametric analyses were amended if the normality assumptions were 
not met.   
 The first step was to analyze the groups for significant between group 
differences related to gender, age, and IQ using univariate statistics.  To examine 
the dependent variables X-% and EI, two ANOVAs were utilized.  This analysis 
was selected because it allows for the comparison of group means.  The alpha 
level was adjusted for multiple analyses using the Bonferroni Correction in order 
to protect against inflated Type I error.  Three groups were used with each 
containing a different level of LD: NVLD & ADHD/PI, ADHD/PI, and non-
clinical control.  Tests for skewness and kurtosis were performed.  The variance 
of each DV was compared across groups. 

To examine the dependent variables CDI and HVI, Chi Square Test of 
Association analyses were conducted.  This analysis was selected because it tests 
dichotomous variables for the presence of significant group differences.  The 
same three groups were used in this analysis to compare the categories of 
endorsement of CDI and HVI criteria.     
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CHAPTER IV: RESULTS 
 Chapter IV is divided into two sections.  Preliminary analyses including 
age, gender, IQ, ethnicity, and R are reviewed.  In the second section, results of 
hypothesis testing are presented.   

Preliminary Analyses 
Before proceeding with testing hypotheses comparisons between the three 

groups for race and gender were performed using chi-square tests of association.  
No statistically significant association between race and group was found, X2(4, 
N = 56) = 4.46, p = .347.  A statistically significant association was found between 
group and gender, X2 (2, N = 56) = 9.00, p = .01.  Thus, gender was entered as an 
additional grouping variable in the statistical analyses for hypothesis testing for 
the X-% and EI variables.  Additional Chi Square Test of Association analyses 
were conducted for Gender by HVI and Gender by CDI.   
 A One-way Analysis of Variance (ANOVA) was used to test for mean 
differences between groups on age, IQ, and total number of Rorschach responses 
with the Bonferroni correction used to protect against Type I Error from running 
multiple ANOVAs.  As shown in Table 2, no significant differences were found 
between groups based on age (p= .36, ns), IQ (p = .33, ns), and total number of 
Rorschach responses (p = .76, ns).    
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Table 2 
Group Differences for Age, IQ, and Total Number of Rorschach Responses (R) 

 Group    Mean  SD  F 
Age 

NVLD+ADHD/PI           9.54 1.18  1.03 
ADHD/PI       10.45 1.79 
Control       10.16 1.07 

 
IQ    

NVLD+ADHD/PI     107.30 13.82  1.14 
 ADHD/PI      109.21 11.01 
 Control      113.06 9.49 
 
R

NVLD+ADHD/PI      17.75 3.75  .28 
 ADHD/PI       18.63 4.34  
 Control       18.65 4.65 

To determine whether or not the X-% and EI variables met the ANOVA 
assumptions, tests of skew and kurtosis were calculated.  Results are presented in 
Table 3.  The skew and kurtosis of both variables by group were within an 
acceptable range and did not violate the ANOVA assumptions.   
Table 3 
Skew and Kurtosis Scores and Standard Errors by Group for X-% and EI 

Variable   Mean(SD) Skew        SE  Kurtosis SE 

X-%  
 NVLD+ADHD/PI     .41(.14)    -.08        .51       -.38 .99 
 ADHD/PI      .26(.08)     .64        .52      -.29            1.01 
 Control      .21(.07)     .74        .55      1.08          1.06  
 
EI 
 NVLD+ADHD/PI     .20(.14)     .39        .51         .01 .99 
 ADHD/PI      .34(.13)   -.05        .52      -.65            1.01 
 Control      .35(.22)     .40        .55     -1.01          1.06 
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Hypothesis Testing 
Hypothesis 1 
It was expected that after controlling for gender, significant group differences 
would be found for X-%.  A one way ANOVA grouped by gender with group as the 
independent variable and X-% as the dependent variable was calculated.  The 
Bonferroni correction was used to correct for inflated Type I error resulting from 
multiple analyses and the resulting alpha level needed for statistical significance 
was 0.025.  The results of data analysis indicated that Hypothesis 1a was 
supported (see Table 4).  As shown in Table 4, no significant differences were 
identified for Gender or Group by Gender.  Also provided in Table 4, partial Eta 
squared (ŋ2) was selected to calculate effect size for each analysis because it 
provides a measure of the percent of variance in X-% scores explained by group 
membership, gender and their interaction.   Post hoc testing to identify specific 
group differences also utilized the Bonferroni correction and revealed support for 
hypothesis 1b which stated that children with NVLD + ADHD/PI will show 
significantly more signs of perceptual distortion than will children with 
ADHD/PI (see Table 5).  Post hoc testing also revealed support for hypothesis 1c 
which stated that children with NVLD + ADHD/PI will show significantly more 
signs of perceptual distortion than do children from the non-clinical control 
group (see Table 5).  However, as shown in Table 5, hypothesis 1d, which stated 
that children with ADHD/PI will show significantly more perceptual distortion 
than will children from the non-clinical control group, was not supported. 
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Table 4 
Analysis of Variance for X-% 

Source  df  F  p ŋ2

Group   2  11.97*  .00  .32 
 
Gender  1     .22  .60  .00 
 
Group X Gender 2     .60  .55  .02 
 
Error   50    (.01) 
Note. Values enclosed in parentheses represent mean squared errors.  *p<.025 
 
Table 5 
 
Bonferroni Corrected Group Comparisons for X-% 
 
Comparison     Mean Difference  p

NVLD+ADHD/PI  &  ADHD/PI   .15*   .00 
 
NVLD+ADHD/PI & Control   .20*   .00 
 
ADHD/PI & Control    .05   .53 
*p<.05 
 
Hypothesis 2 
It was expected that after controlling for Gender, significant group differences 
would be found for EI.  A one way ANOVA grouped by Gender with Group as the 
independent variable and EI as the dependent variable was calculated.  The 
Bonferroni correction was used to correct for inflated Type I error resulting from 
multiple one way ANOVAs and a resultant alpha level of 0.025 was needed for 
statistical significance.  The results of data analysis indicated that Hypothesis 2a, 
which stated that significant group differences will be identified for the EI  
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variable was not supported (see Table 6).  No significant differences were 
identified for Group, Gender, or Group by Gender.  As shown in Table 6, effect 
sizes were also calculated as a measure of the percent of variance in EI scores 
explained by group membership, gender and the interaction.   
Table 6 
Analysis of Variance for EI 

Source  df  F  p ŋ2

Group   2  2.46  .10  .09 
 
Gender  1  2.27  .14  .04 
 
Group X Gender 2     .25  .78  .01 
 
Error   50    (.03) 
Note. Values enclosed in parentheses represent mean squared errors.   
Hypothesis 3 

As previously discussed, it was determined that CDI could be considered a 
dichotomous variable.  Thus, scores for CDI were recorded into two groups: non-
significant CDI constellations were coded as “0” and significant CDI 
constellations were coded as “1.”  It was expected that after testing for differences 
for Gender by CDI, that group differences would be identified for the CDI 
variable.  A Chi Square Test of Association revealed no significant difference for 
Gender on the CDI variable, X2(1, N=56) = 1.73, p=.15.    A Chi Square Test of 
Association was then calculated for Group by CDI.  No significant group 
differences were identified for the CDI variable, X2(2, N=56) = 4.66, p = .10.   
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Hypothesis 4 
It was determined that HVI could be considered a dichotomous variable.  

Thus, scores for HVI were recorded into two groups: non-significant HVI 
constellations were coded as “0” and significant HVI constellations were coded as 
“1.”  It was expected that after testing for differences for Gender by HVI, that 
group differences would be identified for the HVI variable utilizing a Chi Square 
Test of Association.  However, only 4 out of 56 participants had significant HVI 
scores and the assumption of an expected cell frequency of at least 5 in 80 
percent of the cells for the Chi Square Test of Association was violated.  Because 
this assumption was violated, this analysis could not be validly interpreted and 
instead, the data is examined descriptively in Table 7.   
Table 7 
Raw Scores for HVI by Gender and Group Membership 

HVI 
 0 1

Gender 
 Female   19  1 
 Male    33  3 
Group 
 NVLD + ADHD/PI  19  1 
 ADHD/PI   17  2 
 Control   16  1 
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Summary 

Four primary hypotheses were proposed, which compared the amount of 
perceptual distortion, self-awareness, social immaturity, and social avoidance as 
measured by the Rorschach between groups of participants with 
NVLD+ADHD/PI, ADHD/PI, and a non-clinical control group.  It was predicted 
that significant differences would be identified between groups for each of the 
abovementioned variables.  Because gender was found to vary significantly 
between groups, it was entered into hypothesis testing analyses to control for 
gender differences.  Results of analyses identified that participants within the 
NVLD+ADHD/PI group demonstrated significantly greater levels of perceptual 
distortion as measured by X-% compared with the participants in the ADHD/PI 
group and the non-clinical control group.  However, no significant group 
differences were identified for measures of self-awareness, social immaturity, or 
social avoidance.   
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CHAPTER V: DISCUSSION 
The present study aimed to explore the connection between perceptual 

deficits, social competence deficits, and self awareness in children with NVLD.  It 
was hypothesized that children with NVLD would demonstrate perceptual 
distortion, multiple social competence deficits, and lack of age appropriate self-
awareness as measured by the following Rorschach variables: X-%, visual 
distortion; egocentricity index (EI), self awareness; coping deficit index (CDI), 
social competency; hypervigilence index (HVI), perception of others.  Because 
children with NVLD often demonstrate symptoms of ADHD/PI, children with 
ADHD/PI were included as a clinical control group.  Three groups including 
participants with NVLD + ADHD/PI, ADHD/PI, and a non-clinical control group 
were compared on the abovementioned Rorschach variables.  Chapter V is 
divided into three major sections.  The first discusses the four major findings 
related to the hypothesis testing.  Section two discusses strengths and limitations 
of the current study.  In section three, implications of the current study and 
future directions for research will be explored.   

Findings 
Perceptual Distortion (X-%) 

The topic of accurate perception was addressed utilizing the X-% variable 
of the Rorschach.  Specifically, it was posited that when children with NVLD were 
faced with ambiguous nonverbal stimuli, similar to nonverbal cues in social 
interactions, they demonstrate more signs of perceptual distortion.  The results of 
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the statistical analyses revealed that, after controlling for the effects of gender 
differences between groups, children with NVLD + ADHD/PI demonstrated 
significantly higher levels of perceptual distortion as compared with children with 
ADHD/PI and typically developing children.  The level of perceptual distortion in 
participants with NVLD+ADHD/PI was not only statistically discrepant from 
comparison groups, but the group mean for participants with NVLD+ADHD/PI 
was significantly impaired when compared to interpretive guidelines for X-%.    

Weiner (2003) determined that for children and adolescents ages 5 
through 16, the more X-% exceeds .20, the more likely respondents are to 
misperceive events, form mistaken impressions of themself, and misinterpret the 
actions and intentions of others.  Additionally, as X-% exceeds .29, perceptual 
distortions become associated with increasingly severe difficulties including 
conduct that is self-defeating and perceived by others as strange.  In the present 
study, the average value of X-% for children with NVLD was .41 (SD = .14).  
Comparatively, X-% for participants in the ADHD/PI group was closer to an 
adaptive level, although some perceptual distortion is noted (.26, SD = .08).  
Similarly, X-% for participants within the control group was .21 (SD = .07) 
indicating more adaptive perceptual abilities than either clinical group.  The 
mean for the non-clinical control group was slightly elevated and this finding 
could be explained by examining the WDA% means for each group.  WDA% 
measures the quality of the response for responses utilizing the entire blot and 
usual details within the blot (Weiner, 2003).  When WDA% is within the average 
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range it indicates that people are managing the usual details of their lives 
reasonably well, even if X-% is elevated.  However, when WDA% is low in 
conjunction with a high X-%, it indicates an individual that is likely having 
difficulty with reality testing in daily life.  Future research should examine the 
relationship between X-% and WDA% to determine if the elevated control group 
X-% mean could be qualified by an acceptable WDA% score.  Alternately, most 
participants were referred to the larger study from which much of this data was 
taken designed to assess social competence with the possibility of participation in 
a social skills intervention.  Parents who enrolled their children in such a study 
likely had concerns about the social abilities of their children.  Children who were 
eligible for the non-clinical control group could have had underlying social 
difficulties precipitated by sub-clinical levels of perceptual distortion.   

 The current study supports trends relating to X-% identified in previous 
research.  Acklin (1990) examined the Rorschach responses of children grouped 
by type of LD to include a group with NVLD.  Acklin (1990) did not find 
significant differences between subgroups of children with verbal learning 
disabilities (VLD) and NVLD, but both groups demonstrated significant 
impairment when compared with a control group.  Acklin’s study is limited by 
methodological weaknesses to include using archival protocols scored before the 
advent of the Comprehensive System (CS).  Thus, both the reliability and validity 
of his findings are questionable due to the lack of standardized administration 
and scoring procedures.  The current study improved on Acklin’s (1990) study by 
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only including archival protocols collected using Exner’s CS methods, re-scoring 
all protocols in order to establish inter-rater reliability, and utilizing more 
restrictive group inclusionary and exclusionary criteria.   

The inclusion of ADHD/PI as a clinical control made it possible to 
determine that perceptual distortion in children with NVLD is not simply a factor 
of inattention.  In the current study, participants with NVLD+ADHD/PI 
contrasted with those with ADHD/PI revealed that severe perceptual distortion 
was related to NVLD, not inattention.  Children with ADHD/PI and those in a 
non-clinical control group did not significantly differ, indicating no relationship 
between inattention and perceptual distortion as measured by X-%. 

Existing research investigating X-% and ADHD was not supported by this 
study.  Previous research identified significant differences on the X-% variable 
between children with ADHD and children in a control group (Bartell & Solanto, 
1995; Cotugno, 1995).  Both studies group all subtypes of ADHD together and did 
not screen for pre-existing learning disabilities.  Their significant findings could 
be attributable to other subtypes of ADHD or to unidentified learning disabilities, 
which are highly comorbid with ADHD and have been related to increased levels 
of perceptual distortion as measured by X-% (Acklin, 1990).  By screening for 
learning disabilities in reading and writing, this study included a minority subset 
of children with ADHD/PI as it has been estimated that as many as 70% of 
children with ADHD have a comorbid LD (Mayes, Calhoun, & Crowell, 2000).  
Future research could examine the relationship between perceptual distortion 
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and ADHD in children with and without comorbid LDs to further clarify the 
cause of previous findings of perceptual distortion in children with ADHD.   
Self-Focusing (EI) 

It was hypothesized that children with NVLD+ADHD/PI would show 
significantly less self-awareness as measured by the EI than children with 
ADHD/PI and children in a non-clinical control group.  After controlling for 
significant gender differences between groups, the EI scores did not significantly 
differ between groups.  This finding may have been due to the relatively small 
sample size and inadequate power; as the difference between groups approached 
significance.  Previous research with larger samples has identified significant 
differences between children with learning disabilities and control groups, and 
differences between children with ADHD and control groups (Acklin, 1990; 
Cotugno, 1995).   

Although statistical significance was not found, the NVLD+ADHD/PI 
group crossed an interpretively significant threshold for EI.  Weiner (2003) 
suggests that when EI falls below .33, it indicates individuals are not paying 
sufficient attention to themself and may be avoiding self-focusing due to low self-
esteem.  The mean EI score for the NVLD+ADHD/PI group was .20 (SD = .14) 
indicating that as a group these participants are not sufficiently self-aware.  
Conversely, the mean EI score for the ADHD/PI group was .34 (SD = .13) and for 
the non-clinical control group was .35 (SD = .22), indicating an average amount 
of self-awareness for participants in both groups.  Because the ADHD/PI and 
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non-clinical control groups fall within the average range of self-awareness while 
the NVLD+ADHD/PI group mean falls well below average, this finding supports 
that lack of self-awareness is better explained by symptoms of NVLD, than by 
inattention.  Figure 2 portrays participants divided by the clinical threshold of .33 
per group.   
Figure 2 
Egocentricity Index Scores Above and Below the Clinical Threshold by Group 
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This finding supports research that indicates that children with NVLD 
have difficulty with social interactions due to insufficient awareness of their own 
social behaviors and of conventional social behaviors, while children with 
ADHD/PI have problematic social interactions due to a negative attribution bias 
in social situations (Johnson, 1987; Matthys, Cuperus, & Van Engeland, 1999).  
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The present study identified no relationship between inattention and self-
awareness as measured by EI.  The current finding also supports previous 
research comparing the EI scores of children with learning disabilities to a 
control group, which found that children with learning disabilities have less self-
awareness than non-learning disabled children (Acklin, 1990; Champion et al., 
1984).   

The current study did not support a previous finding by Cotugno (1995) 
that found children with ADHD demonstrated significantly lower EI scores than 
children in a non-clinical control group.  However, Cotugno (1995) did not 
identify learning disabilities in the ADHD group, which is likely problematic as 
children with ADHD have high rates of comorbid learning disabilities.  
Additionally, Cotugno (1995) did not differentiate between subtypes of ADHD, so 
it could not be determined whether the findings were due to inattention, 
impulsivity, hyperactivity, or an unidentified learning disability.   

Social Immaturity (CDI) 
It was hypothesized that group differences would be identified for the CDI 

variable, indicating differences in social maturity between groups.  However, no 
statistically significant group differences were identified for significant versus 
non-significant CDI scores.  This finding may have been due to a relatively small 
sample size and low power as the difference approached significance.  In the 
current study, 70% of participants in the NVLD+ADHD/PI group demonstrated 
significant CDIs.  In contrast, 47% of participants in the ADHD/PI group and 
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35% of participants in the control group demonstrated significant CDIs.  Exner 
(2003) reported that significant CDIs in nonpatient children ranging from 10 to 
15 years of age occur at rates between 15% to 24%.  Interpretively, all three 
groups demonstrated higher rates of significant CDIs than non-patient reference 
groups indicating above average levels of social immaturity.   

The present study supported Rourke’s (1988) model, which indicated that 
because the social skill deficits are acquisition deficits, children with NVLD 
continue to fall further and further behind their peers, leading to perceived social 
immaturity.  The finding that 47% of children with ADHD/PI demonstrated 
social immaturity supports estimates that 50% - 75% of children with ADHD have 
problems relating to peers (Sheridan et al., 1996).  Children in the non-clinical 
control group with significant CDI scores have a mean age of 10, which is similar 
to the mean age for the entire group, thus the elevated rates of significant CDI 
scores cannot be explained by younger age.  In order to determine a possible 
explanation for this finding, a follow-up study should examine the CDI variable in 
comparison to the EA variable, which is also related to coping resources.  A 
pattern of a significant CDI score in combination with an elevated EA score in 
children indicates an individual with coping difficulties in multiple areas of life 
leading to limited success educationally and interpersonally (Weiner, 2003).  In 
contrast, a pattern of a significant CDI score in combination with an adequate EA 
score indicates an individual with difficulty forming rewarding interpersonal 
relationships, but who experiences success in most other areas of life.  It would be 
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hypothesized that the participants in the non-clinical control group who had 
significant CDI scores would fall under the second pattern.    

This study attempted to expand on previous research, which identified 
that children with Asperger’s Syndrome and children with ADHD have higher 
CDI scores than children in control groups (Cotugno, 1995; Holaday, Moak, & 
Shipley, 2001).  Previous research has not evaluated the CDI as a dichotomous 
variable (significant or non-significant) and instead compared group means to 
determine significant group differences.  Because the means of each group were 
less than four in both previous studies, statistical significance between groups did 
not have clinical importance.  A strength of the present study is the consideration 
of the CDI as a dichotomous variable, which is clinically interpretable.  
Replication of this study with a larger sample could explore whether the lack of 
significance was due to low power caused by a relatively small sample.   

Perceptions of Others (HVI) 
It was hypothesized that groups would significantly differ on the HVI 

variable, however, the occurrence of a significant HVI score was relatively rare 
within the current sample and the statistical analyses could not be calculated due 
to violations of chi square assumptions.  Only 7% of all participants demonstrated 
significant HVI scores and these significant HVIs were relatively evenly 
distributed among the three groups.  Weiner (2003) stated that HVI has a 
relatively low base-rate occurring in 0% of the normative reference sample for 
children aged 5 to 10, and rates between 0% and 6% in children ranging in age 
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from 11 to 16.  Because this sample identified a similar rate of occurrence, a much 
larger sample would be needed for future research to evaluate the HVI variable in 
relation to NVLD and ADHD.   

Limitations and Strengths 
Limitations 

While every effort was made to form groups that were equal on multiple 
demographic variables including gender, significant group differences were 
identified for this variable.  Thus, gender was included as an additional grouping 
variable in two analyses and an additional chi square test of association was 
performed to account for between group variance due to effects of gender 
differences.  Additionally, whether or not participants were on medication was 
not considered in the present study.  Because NVLD with comorbid ADHD/PI 
without other LDs, mood disorders, or anxiety disorders is relatively low in 
prevalence, further restricting participation based on medication usage would 
have significantly impeded the collection of participants.   

Participants with ADHD/PI were asked to refrain from taking certain 
stimulant medications at the time of testing, but those on SSRIs or other 
medications were not.  Because data on medication usage during testing was not 
collected for some of the children utilized from the private clinic, groups could 
not be compared on this variable.  Kavale (1982) analyzed medication effects 
across studies and found that medication modestly improved visual spatial 
functioning.  It is possible that participants on medication at the time of testing 
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had improved visual-spatial abilities.  It is also possible that because many 
participants likely took medication for ADHD on a daily basis, they were better 
able in their day to day lives to focus their attention and thus, suffered fewer 
negative social repercussions as a result.  A follow-up study that does account for 
medication usage would increase confidence in the current findings.   
 Findings from this study are limited in their generalizability because of a 
predominance of White participants and low representations of other races.  
Future research replicating this study with a sample more representative of other 
races would increase confidence in current findings.  Generalizability is further 
limited by the relatively stringent inclusionary and exclusionary criteria, which 
contributed to forming groups of children without comorbid diagnoses.  Thus, 
results are only applicable to individuals with NVLD+ADHD/PI and ADHD/PI, 
which previous research indicates are the minority, as most individuals have 
other comorbid diagnoses (Mayes, Calhoun, & Crowell, 2000).  Future research 
including an additional group of participants with only NVLD could explore 
whether perceptual distortion results from the NVLD or from additive effects of 
NVLD + ADHD/PI.   
 An additional limitation was the inability to meet assumptions of the Chi 
Square test of association for the HVI analysis.  Because of the low occurrence 
rate of HVI and a relatively small sample, there were not enough participants per 
cell to meet assumptions to run the analysis, therefore, this variable was only 
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descriptively examined.  A larger sample would improve the probability of being 
able to meet these test assumptions.   
 A primary limitation of this study was that as in all Rorschach research, it 
is difficult to interpret variables in isolation.  For example, X-% has interpretive 
significance alone, but by examining multiple variables in relation to one another 
a more complete picture of perceptual abilities can be derived.  It would have 
been more interpretively rich for this study to have examined clusters of variables 
related to each construct.  In order to have examined clusters of variables in this 
manner, a large N would have been needed to achieve adequate statistical power.   
Strengths 

The reliability of Rorschach scoring and the use of the Comprehensive 
System was a strength of the present study.  All test administrators had graduate 
level training and experience in scoring Rorschach data.  All archival data was re-
scored to minimize reliability errors.  The consistency in scoring was supported 
by high inter-rater reliability percentages.  Total inter-rater reliability of 96.4% 
was achieved for the four variables included in this study exceeding the 
recommended level of 80%.   
 Although it represented a weakness to the generalizability of results, the 
restrictive inclusionary and exclusionary criteria also provided the current study 
with the ability to accurately examine the effects of NVLD symptoms without 
other comorbid diagnoses interfering.  Because of this, the present study can 
attribute the elevated perceptual distortion to NVLD characteristics because 



78   

other possible contributing factors including LDs or other disorders were 
controlled for.   
 The present study addressed a limitation of much previous research 
dealing with ADHD by distinguishing between subtypes of ADHD so that only 
participants with ADHD/PI were included in this study.  This allowed the author 
to explore the relationship between inattention and the constructs measured by 
the Rorschach variables in a more specific way than other studies utilizing these 
variables have done.   Finally, this study utilized the Bonferroni correction to 
conservatively correct for Type I error resulting from multiple one-way ANOVAs.   

Clinical Implications and Future Directions 
Rourke’s (1988) neurodevelopmental model of NVLD with primary visual 

perceptual deficits leading to social deficits was partially supported by the 
present study.  The Rorschach provided a method for examining the primary 
effects as well as social deficits, and the role of inattention in visual perception.  
The present study demonstrated that children with NVLD showed significantly 
impaired visual perceptual deficits that were not merely resulting from 
inattention.  These impaired perceptions led to interpretively low self-awareness 
and higher than average rates of social immaturity, which were not statistically 
significant differences.  This study also serves as additional support for the global 
impact that NVLD has on functioning as compared with other LDs.  The 
profound perceptual impairments identified in children with NVLD are at similar 
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elevated level as individuals with thought disorders, which indicates the 
importance of identifying more services to remediate these deficits.   
 Given the severity of these perceptual deficits, it will be important for a 
follow-up study to investigate other variables related to X-% to explore the nature 
of the distortions.  Specifically, looking at the number of Popular responses (P) 
and WDA% (accuracy of perceptions when attending to usual shapes) would help 
determine whether children with NVLD can see things conventionally.  
Additionally, testing the limits after standardized Rorschach inquiry by asking 
children if they can see popular responses often seen by others would allow 
researchers to qualitatively investigate the ability of children with NVLD to 
visually process information in a conventional manner.   
 Although children with NVLD demonstrated significantly elevated 
impairment in perceptual distortion compared with other groups, interpretively, 
they also demonstrated impaired self-awareness, and higher than average rates of 
social immaturity, which are the most troublesome aspect of the disorder for 
children with NVLD.  Most current social skills interventions attempt to 
intervene at the social skills deficit level, however, because the primary deficit for 
children with NVLD is at the visual perceptual level, interventions should be 
targeted at this level.    
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Appendix A 
 

Criteria for Attention-Deficit / Hyperactivity Disorder 
*The individual has either inattention or hyperactivity-impulsivity (or both), 
persisting for at least six months to a degree that is maladaptive and immature, 
as shown by following: 
 
Inattention:  At least six of the following often apply: 

1. Fails to pay close attention to details or makes careless errors in school 
work, work, or other activities 

2. Has trouble keeping attention on tasks or play 
3. Doesn’t appear to listen when being told something 
4. Neither follows through on instructions nor completes chores, schoolwork, 

or jobs (not because of oppositional behavior or failure to understand). 
5. Has trouble organizing activities and tasks 
6. Dislikes or avoids tasks that involve sustained mental effort (homework, 

schoolwork) 
7. Loses material needed for activities (assignments, books, pencils, tools, 

toys) 
8. Is easily distracted by external stimuli 
9. Is forgetful 

Hyperactivity-Impulsivity.  At least six of the following often apply: 
1. Hyperactivity 
2. Squirms in seat or fidgets 
3. Inappropriately leaves seat 
4. Inappropriately runs or climbs (in adolescence or adults, this may be only 

a subjective feeling or restlessness) 
5. Has trouble quietly playing or engaging in leisure activities 
6. Appears driven by a motor or “on the go” 
7. Talks excessively 
8. Impulsivity 
9. Answers questions before they have been completely asked 
10. Has trouble waiting turns 
11. Interrupts or intrudes on others 

 
*Some of the symptoms above began before the age of seven. 
*Symptoms are present in at least two types of situations, such as school, work, 
home. 
*The disorder impairs school, social, or occupational functioning. 
*The symptoms do not occur solely during a pervasive developmental disorder or 
any psychotic disorder, including Schizophrenia. 
*The symptoms are not better explained by a mood, anxiety, dissociative or 
personality disorder.  
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Appendix B 
 

IRB Approval  
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Appendix C 
 

Consent and Assent forms 
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