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ABSTRACT 

 

This study examined the performance of children with autism on selected measures of 

reading achievement and cognitive-linguistic ability. How children with autism 

performed on three reading achievement measures, Letter-Word Identification, Passage 

Comprehension, and Oral Reading Fluency, and two cognitive-linguistic measures, Rapid 

Letter Naming and Segmenting of Words were analyzed to determine if there were any 

differences between their performance and those of both their normative and special 

education counterparts. Results revealed that children with autism scored significantly 

lower on all three measures of reading achievement and both cognitive-linguistic skills 

than their normative counterparts. Children with autism scored significantly lower on 

only one of the reading measures, Passage Comprehension and both cognitive-linguistic 

measures than their special education counterparts. Findings from this study provide 

additional support for previous research which purports that children with autism 

demonstrate impairments in cognitive-linguistic tasks that require phonological 

processing, rapid automatic naming, oral language, and reading comprehension and  

may help practitioners in the identification of children with autism. 

 



                                                                                                                  10

CHAPTER 1: INTRODUCTION 

     The initial identification of autism came in 1943 by a psychiatrist named Leo Kanner.  

He described a group of 11 children who displayed a lack of imagination, repetitive and 

stereotypical behavior, good rote memory, good cognitive potential, failed to acquire 

normal speech, preferred to be alone, and possessed a normal physical appearance 

(Charlop-Christy, Schreibman, Pierce & Kurtz, 1998; Lord & Risi, 2000; Turnbull, 

Turnbull, Shank & Leal, 1999; Volkmar, Klin, Marans & McDougle, 1996; Volkmar & 

Lord, 1998).  This pattern of psychopathology, termed by Kanner (1943) as early 

infantile autism was derived from the Greek word for self (auto) because the 11 observed 

children seemed to be trapped inside themselves (as cited in Charlop-Christy et al., 1998; 

Turnbull et al., 1999).  In subsequent research Kanner (1956) reduced the essential 

symptoms of early infantile autism to two primary characteristics:  a) extreme aloneness 

and b) an obsessive insistence on sameness (Charlop-Christy et al., 1998). The present 

day has seen six decades pass since the inception, by Kanner (1943) of autism as a 

distinct disorder (as cited in Charlop-Christy et al., 1998).  Throughout these decades the 

advancements in empirical study have delineated a more precise nosology from which to 

characterize autism (Bryson & Smith, 1998; Charlop-Christy et al., 1998; Filipek et al., 

1999; Fombonne, 1998; Liss et al., 2001; Volkmar et al., 1996; Volkmar, Klin & Pauls, 

1998). 

     Autism is currently included as part of the spectrum of Pervasive Developmental 

Disorders (PDD) (Aldred, Pollard & Adams, 2001; American Psychiatric Association, 

2000; Arnold et al., 2000; Buitelaar, Van der Gaag, Klin & Volkmar, 1999; Volkmar, 
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Cook, Pomeroy, Realmuto & Tanguay, 1999; World Health Organization, 1993).  

Additionally, it is defined as the most severe and profound disorder within the PDD 

spectrum (American Psychiatric Association, 2000; Arnold, et al., 2000; Buitelaar et al., 

1999; Volkmar, Lord, Bailey, Schultz & Klin, 2004).  The distinct disorder of autism is 

represented by a qualitative deviance from empirically derived norm guidelines for 

developmental progress (Achenbach, 1990; Liss et al., 2001).  Most markedly, this 

deviance is characterized by abnormal language and communication, impaired reciprocal 

social interactions, and restricted or stereotyped patterns of behavior, interests and 

activities (Arnold et al., 2000; Buitelaar et al., 1999; Turnbull et al., 1999; Volkmar et al, 

2004).         

     Typically, the onset of autism occurs before the age of 3 years old and pervasively 

retards the overall individual developmental progress (Achenbach, 1990; Volkmar et al, 

2004).  The culmination of deviance from developmental norms and early age onset 

defines autism as a disorder of developmental nosology, with diagnostic ascription in 

early childhood, yielding a prevalence rate of  1 case per every 150 children, and an 

average male to female prevalence ratio of 4/5:1 (Achenbach, 1990; Aldred et al., 2001; 

American Psychiatric Association, 2000; Arnold et al., 2000; Bryson & Smith, 1998; 

Buitelaar et al., 1999; Charlop-Christy et al., 1998; Cooper, 2009; Filipek et al., 1999; 

Fombonne, 2003a, 2003b; Liss et al., 2001; Safran, 2008; Volkmar et al., 1996; Volkmar 

& Lord, 1998; Volkmar et al, 2004; Volkmar et al., 1999; Wing & Potter, 2002; World 

Health Organization, 1993). 

Purpose of Study 
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     The purpose of this study is intended to examine the performance of children with 

autism on selected measures of reading achievement and cognitive-linguistic ability. The 

objectives of the study will be achieved by examining how children with autism 

performed on three reading achievement measures, Letter-Word Identification, Passage 

Comprehension, and Oral Reading Fluency, and two cognitive-linguistic measures, Rapid 

Letter Naming and Segmenting of Words compared to the performance of both their 

normative and special education counterparts. Findings from this study will provide 

additional support for previous research which purports that children with autism 

demonstrate impairments in cognitive-linguistic tasks that require phonological 

processing, rapid automatic naming, oral language, and reading comprehension and  

may help practitioners in the identification of children with autism. 

Research Hypotheses 

    Consistent with the overall goal of the study, this study tested three major hypotheses: 

1) Children with autism will score significantly lower on reading achievement tests than 

their normative counterparts. 2) Children with autism will score significantly lower on 

cognitive-linguistic tests than their normative counterparts. 3) There will be no significant 

differences in the performance on either reading achievement tests or cognitive-linguistic 

tests between children with autism and the performance of their special education 

counterparts. 

     The following chapters will provide a review of the pertinent literature, an overview 

of the methodology employed in this study. Then the results and analysis of the study are 

presented. Finally, the study presents conclusions along with a discussion of the 
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implications of the study and future directions. The limitations of the study are described 

for generalization of the findings to larger samples of children with autism.  
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CHAPTER 2: LITERATURE REVIEW 

     In this chapter a review of the literature relevant to this study is described in three 

major parts. The first section reviews autism with regard to its historical existence, 

current definition, characteristics/symptomatology, and diagnosis versus identification. 

The second section looks at the epidemiology or prevalence rates of autism and considers 

theories as to the etiology of autism. The third section involves a discussion of 

developmental issues and how they apply to the performance of children with autism on 

reading achievement and cognitive-linguistic skills. 

History of Autism 

     The initial identification of autism came in 1943 by a psychiatrist named Leo Kanner.  

He described a group of 11 children who displayed a lack of imagination, repetitive and 

stereotypical behavior, good rote memory, good cognitive potential, failed to acquire 

normal speech, preferred to be alone, and possessed a normal physical appearance 

(Charlop-Christy, Schreibman, Pierce & Kurtz, 1998; Lord & Risi, 2000; Turnbull, 

Turnbull, Shank & Leal, 1999; Volkmar, Klin, Marans & McDougle, 1996; Volkmar & 

Lord, 1998).  This pattern of psychopathology, termed by Kanner (1943) as early 

infantile autism was derived from the Greek word for self (auto) because the 11 observed 

children seemed to be trapped inside themselves (as cited in Charlop-Christy et al., 1998; 

Turnbull et al., 1999).  In subsequent research Kanner (1956) reduced the essential 

symptoms of early infantile autism to two primary characteristics:  a) extreme aloneness 

and b) an obsessive insistence on sameness (Charlop-Christy et al., 1998). The present 

day has seen six decades pass since the inception, by Kanner (1943) of autism as a 
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distinct disorder (as cited in Charlop-Christy et al., 1998).  Throughout these decades the 

advancements in empirical study have delineated a more precise nosology from which to 

characterize autism (Bryson & Smith, 1998; Charlop-Christy et al., 1998; Filipek et al., 

1999; Fombonne, 1998; Liss et al., 2001; Volkmar et al., 1996; Volkmar, Klin & Pauls, 

1998). 

Current Definition 

     Autism is currently included as part of the spectrum of Pervasive Developmental 

Disorders (PDD) (Aldred, Pollard & Adams, 2001; American Psychiatric Association, 

2000; Arnold et al., 2000; Buitelaar, Van der Gaag, Klin & Volkmar, 1999; Volkmar, 

Cook, Pomeroy, Realmuto & Tanguay, 1999).  Additionally, it is defined as the most 

severe and profound disorder within the PDD spectrum (American Psychiatric 

Association, 2000; Arnold, et al., 2000; Buitelaar et al., 1999; Scheeringa, 2001; Volkmar 

et al, 2004; World Health Organization, 1993).  The distinct disorder of autism is 

represented by a qualitative deviance from empirically derived norm guidelines for 

developmental progress (Achenbach, 1990; Liss et al., 2001).  Most markedly, this 

deviance is characterized by abnormal language and communication, impaired reciprocal 

social interactions, and restricted or stereotyped patterns of behavior, interests and 

activities (Arnold et al., 2000; Buitelaar et al., 1999; Turnbull et al., 1999).   

     Typically, the onset of autism occurs before the age of 3 years old and pervasively 

retards the overall individual developmental progress (Achenbach, 1990).  The 

culmination of deviance from developmental norms and early age onset defines autism as 

a disorder of developmental nosology, with diagnostic ascription in early childhood, 
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yielding a prevalence rate of  1 case per every 150 children (Achenbach, 1990; Aldred et 

al., 2001; American Psychiatric Association, 2000; Arnold et al., 2000; Bryson & Smith, 

1998; Buitelaar et al., 1999; Charlop-Christy et al., 1998; Cooper, 2009; Filipek et al., 

1999; Fombonne, 1998, 1999, 2003a, 2003b;  Liss et al., 2001; Safran, 2008; Volkmar et 

al., 1996; Volkmar & Lord, 1998; Volkmar et al, 2004; Volkmar et al., 1999; Wing & 

Potter, 2002; World Health Organization, 1993). 

Characteristics/Symptomatology 

     Childhood autism presents with specific characteristics that are recorded as the 

expressed symptomatology of the disorder.  As was aforementioned in the history 

section, autism is characterized by a core triad of symptoms; abnormal language and 

communication, impaired reciprocal social interactions and restricted or stereotyped 

patterns of behavior, interests and activities (Arnold et al., 2000; Buitelaar et al., 1999; 

Turnbull et al., 1999).  While this triad comprises the primary characteristics, there are 

also multiple associated characteristics found to co-vary with the presentation of autism 

(American Psychiatric Association, 2000; Volkmar et al, 2004).  The combination of 

primary and associated characteristics provides a heterogeneous spectrum of expressed 

symptomatology (Arnold et al., 2000; Liss et al., 2001; Willemsen-Swinkels & Buitelaar, 

2002).  However, the heterogeneity of autistic expression is still qualitatively confined as 

the most severe and profound disorder within the PDD spectrum (American Psychiatric 

Association, 2000; Arnold et al., 2000; Buitelaar et al., 1999; Filipek et al., 1999; 

Volkmar et al, 2004; Willemsen-Swinkels & Buitelaar, 2002; World Health 

Organization, 1993). 
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     Abnormal Language and Communication. Autistic individuals often have an 

essential delay or entire lack of the development of spoken language.  This language 

deficit must exist without any compensatory modes of communication such as using 

gestures to get a point or meaning across nonverbally. Additionally, someone with 

childhood autism is not able to sustain or initiate a conversation and  

they often use repetitive or idiosyncratic language (American Psychiatric Association, 

2000; Filipek et al., 1999; Liss et al., 2001).  One specific type of idiosyncratic language 

often used is echolalia.  This is where the autistic individual echoes other people’s speech 

by constantly repeating a portion of what they heard without any communicative intent 

(Turnbull et al., 1999). 

     Impaired Socialization. Manifestations of profound deficits in the use of nonverbal 

communication (i. e., eye contact, bodily gestures or facial expressions), that explicitly 

denote emotional reciprocity, are also found in autistic individuals (Filipek et al., 1999). 

This often contributes to the fact that autistic individuals fail to foster peer relationships 

that are appropriate to developmental levels.  As well, characteristic of autism is the lack 

of spontaneous enjoyment, sharing of interests with others or make believe/social 

imitative play (American Psychiatric Association, 2000; Bryson & Smith, 1998; Charlop-

Christy et al., 1998). These manifestations can lead to a social profile of indifference, 

characterized by a lack of understanding with regard to the intentions, motivations or 

beliefs of others (Klin, 2000; Klin, Volkmar & Sparrow, 1992; Mayes, Klin, Tercyak, 

Cicchetti & Cohen, 1996). 
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     Restricted/Stereotyped Behaviors, Interests and Activities. Childhood autism often 

presents with an inflexible adherence to routines.  There is often a persistent 

preoccupation with parts of objects and narrow patterns of interest usually focusing upon 

dates, numbers or letters (American Psychiatric Association, 2000). An autistic individual 

will also frequently engage in repetitive motor mannerisms with the express purpose to 

manage their own level of stimulation and/or awareness (Carr et al., 1994).  These 

characteristics of intense attachments to inanimate objects are in stark contrast to the 

inability of an autistic individual to develop emotional attachments to people (American 

Psychiatric Association, 2000; Filipek et al., 1999; Turnbull et al., 1999). 

     Associated Characteristics. The primary profile of an autistic individual can co-vary 

with other associated characteristics (American Psychiatric Association, 2000).  About 

35%  to 40% of autism cases are found to have some level of mental retardation 

(Chakarabarti & Fombonne, 2001; Volkmar et al., 2004).  It is also found that between 

20% to 40% of patients with autism suffer from seizure disorders and engage in self-

injurious behavior (Tsai, 1996; Volkmar & Nelson, 1990).  Additionally, special savant 

skills that are prodigious in nature may be exhibited, but are rarely found in any more 

than 5% of the cases of childhood autism (American Psychiatric Association, 2000; 

Turnbull et al., 1999).  Co-morbid psychiatric conditions related to mood disturbances 

have been found to exist in 40% of autistic individuals (Bryson & Smith, 1998).  Finally, 

behavioral symptoms such as hyperactivity, impulsivity, aggressiveness, and restricted 

diet interests are also found to be associated characteristics of autism (American 

Psychiatric Association, 2000; Volkmar et al, 2004). 
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Diagnosis Versus Identification 

      Within the medical and clinical arena autism it is defined as the most severe and 

profound disorder within the PDD spectrum (American Psychiatric Association, 2000; 

Arnold, et al., 2000; Buitelaar et al., 1999; Scheeringa, 2001; Volkmar et al, 2004; World 

Health Organization, 1993).  The distinct disorder of autism is represented by a 

qualitative deviance from empirically derived norm guidelines for developmental 

progress (Achenbach, 1990; Liss et al., 2001).  Most markedly, this deviance is 

characterized by abnormal language and communication, impaired reciprocal social 

interactions, and restricted or stereotyped patterns of behavior, interests and activities 

(Arnold et al., 2000; Buitelaar et al., 1999; Turnbull et al., 1999).  Typically, the onset of 

autism occurs before the age of 3 years old and pervasively retards the overall individual 

developmental progress (Achenbach, 1990). 

     The educational definition for autism is contained within the Individuals With 

Disabilities Act (IDEA) (National Dissemination Center for Children with Disabilities- 

NICHCY, 2010; U.S. Department of Education, 2002, 2004). The IDEA law identifies 

thirteen federal disability categories and they are as follows: learning disability, speech or 

language impairment, mental retardation, emotional disturbance, autism, hearing 

impairment, visual impairment, deaf/blindness, orthopedic impairment, traumatic brain 

injury, other health impairment, multiple disabilities, and developmental delays 

(NICHCY, 2010; U.S. Department of Education, 2002, 2004).  Autism was first 

identified as a specific category within IDEA in 1992 and is defined as a developmental 

disability significantly affecting verbal and nonverbal communication and social 
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interaction and is generally evident before the age of three. The IDEA definition of 

autism also identifies associated characteristics of repetitive activities, stereotyped 

movements, resistance to environmental or daily routine changes, and unusual responses 

to sensory experiences (NICHCY, 2010).  

     While the IDEA definition of autism shares the core components of the clinical 

diagnostic criteria, it also requires that these core characteristics of autism must have a 

negative impact on educational performance. The IDEA definition is a broader term and 

is often referred to as autism spectrum disorder (ASD) and does not limit identification to 

only severe and profound autism but is inclusive of PDD subtypes (Raymond, Blanchard, 

Jean, & Mandell, 2005; U.S. Department of Education, 2002, 2004; Waite, & Woods, 

1999). Therefore, the clinician and the special educator do not use the same diagnostic or 

identification criteria. This can  create confusion when a child is found to be eligible for 

special education services but does not carry a clinical diagnosis of autism. Conversely, a 

child who has a clinical diagnosis of autism may be identified under other special 

education categories, like mental retardation or other health impaired. This confusion can 

complicate the effective delivery of meaningful remediation or intervention services for 

the child (Raymond et al., 2005; Waite, & Woods, 1999).      

Epidemiology 

     Autism is a disorder of developmental nosology, with diagnostic ascription in early 

childhood, yielding a prevalence rate of  1 case per every 150 children (Achenbach, 1990; 

Aldred et al., 2001; American Psychiatric Association, 2000; Arnold et al., 2000; Bryson 

& Smith, 1998; Buitelaar et al., 1999; Charlop-Christy et al., 1998; Cooper, 2009; Filipek 
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et al., 1999; Fombonne, 1998, 1999, 2003a, 2003b;  Liss et al., 2001; Palmer,  Blanchard, 

Jean, & Mandell, 2005; Safran, 2008;  Volkmar et al., 1996; Volkmar & Lord, 1998; 

Volkmar et al, 2004; Volkmar et al., 1999; Waite & Woods, 1999; Wing & Potter, 2002; 

World Health Organization, 1993). Childhood autism is also marked by male 

predominance.  The average male to female prevalence ratio is 4/5:1 (American 

Psychiatric Association, 2000; Arnold et al., 2000; Boyd, 1998; Bryson & Smith, 1998; 

Buitelaar et al., 1999; Fombonne, 1998, 1999, 2003a, 2003b).  The pattern of autism as 

mainly occurring within the upper middle class was postulated until post-1980 research 

(Bryson & Smith, 1998; Fombonne, 1998, 1999, 2003a, 2003b; Volkmar et al., 1996; 

Volkmar et al., 1999; Wing, 1980).  At the 1980 juncture, it was found that this outcome 

was in fact due to lack of access, for lower income families, to mental and medical health 

services.  This produced post-1980 research findings on epidemiology of autism, which 

did not represent any significant differences in occurrence between social classes 

(Fombonne, 1998, 1999, 2003a, 2003b; Wilson, Mills, Ross, McGowan, & Jadad, 2003). 

Etiology 

      Neurological. Neurology is the science of the nervous system and it studies the 

related pathophysiology that may exist within the nervous system (Rumsey & Ernst, 

2000).  This focus of study, when considering issues of autism, often employs 

neuroimaging, in order to highlight the anatomically specific activation areas within the 

brain (Klin, 1993; Rumsey & Ernst, 2000; Schultz et al, 2000).  One hallmark area of 

impairment for an autistic individual is the preoccupation with objects versus people 

(American Psychiatric Association, 2000; Carr et al., 1994; Filipek et al., 1999).  The 
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fusiform gyrus (FG) is an area of the cerebral cortex of the human brain, which is found 

to preferentially respond to faces (Gauthier, Tarr, Anderson, Skudlarski & Gore, 1999; 

Kanwisher, McDermott & Chun, 1997).   In a study conducted by Schultz et al. (2000), 

an analysis of covariance between the FG activation of normal versus autistic subjects 

found that there was significantly reduced cortical activity within the FG of autistic 

brains. 

     This finding regarding the reduced activity within the FG cortical region has profound  

implications for the etiology of autism.  The reduced activity of the FG can be interpreted 

in a two-fold manner.  First, the preoccupation of autistic individuals with objects can be 

explained with regard to the manner in which their visual processing centers are 

organized (Schultz et al., 2000).  Secondly, this neural marker of autism can also be 

applied to the lack of social attachment autistic individuals have toward other people 

(Schultz et al., 2000).   

     Immunological. Immunology is the science of the immune system.  It investigates the 

causes of immunity from diseases, and the immune system’s reaction to diseases (Gupta, 

2000).  This focus of study, when considering autism, postulates that immunizations from 

Measles, Mumps, and Rubella (MMR), are causatively linked to manifestations of 

childhood autism (Wakefield, Ekbom, Dhillon, Pittilo & Pounder, 1995; Wilson, Mills, 

Ross, McGowan, & Jadad, 2003).  This immunization link has been further explored by 

research demonstrating that the immune system of autistic individuals is inherently 

dysfunctional from birth (Burger & Warren, 1998).  Therefore, when MMR pathogens 

are introduced to these individuals their immune systems do not appropriately respond, 
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and they lack the reactivity of antibodies necessary to combat the MMR pathogens 

(Gillberg & Coleman, 1992). 

     The findings of etiology for autism on the basis of dysfunctional immunological 

systems are limited by two factors.  First, the temporal coincidence of immunization 

schedules to the stages of development for autism, could be quite confounding, and 

results may not be significant when controlled for this factor (Burger & Warren, 1998; 

Fombonne, 1999; Rodier & Hymen, 1998).  Secondly, the original MMR studies of 

Wakefield et al. (1995), did not employ control groups with which to compare obtained 

results (Fombonne, 1999).   

     Genetics. Genetics is the study of inherited factors involved in the origin and 

subsequent growth of an organism (Cook, 1998; Rutter, 2000).  The most rigorously 

researched genetic area of autistic expression is done through twin studies (Bailey, 

Palferman, Heavey & LeCouteur, 1998; Cook, 1998; Folstein, Bisson, Santangelo & 

Piven, 1998; Rutter, 2000).   Monozygotic twins (MZ) have been found to have 

significantly higher concordance rates for autism than dizygotic twins (DZ) (Bailey et al., 

1998; Folstein et al., 1998; Maestrini, Marlow, Weeks & Monaco, 1998).  Heritability is 

further supported by the 60% rate of MZ twins developing the full syndrome of autism, 

and the 90% rate for developing autistic related abnormalities.  This finding postulates a 

phenotypic familial clustering of autistic sypmtomatology that is directly related to 

shared genetic material of sibling twins (Bailey et al., 1998; Maestrini et al., 1998).   

     Additionally, chromosomal abnormalities have been investigated for genetic ties to the 

etiology of childhood autism (Assumpcao, 1998; Feinstein & Reiss, 1998; Gillberg, 
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1998; Konstantareas & Homatidis, 1999; Sztmari, Jones, Zwaigenbaum & MacLean, 

1998).  The research highlights the two main chromosome disorders to be significantly 

related to autism as being Fragile X syndrome (FXS) and Turner Syndrome (TS) 

(Bregman, Dykens, Watson, Ort & Leckman, 1987; Creswell & Skuse, 1999; Feinstein & 

Reiss, 1998).   

     Specifically TS researchers have isolated an X-linked chromosomal genetic locus, 

which is imprinted from the paternally inherited X-chromosome (Creswell & Skuse, 

1999).  This is essential since TS only occurs in females who have either an absence or 

abnormality of the second X-chromosome.  Therefore, the expression of the paternal X-

chromosome locus seems to protect normal females from any X-linked disorders, but 

conversely leaves males vulnerable to the X-linked abnormalities (Creswell & Skuse, 

1999).  This is a profound implication for the genetic etiology of autism.  The male 

predominance within childhood autism could be explained by the male vulnerability to 

X-linked chromosomal abnormalities (Bregman et al., 1987; Creswell & Skuse, 1999; 

Feinstein & Reiss, 1998).  

Developmental Issues 

     The cornerstone of developmental psychopathology is to ascertain the continuities and 

discontinuities that exist between developmentally normal and psychologically disturbed 

development (Achenbach, 1990).  The theoretical guidelines utilized for definitional 

parameters of what constitutes normal and disturbed development are investigated 

through both wellness and pathology based research (American Academy of Pediatrics 

Committee on Children with Disabilities, 1994; Johnson & Blasco, 1997; Majnemer & 
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Rosenblatt, 1994).  This approach allows for pathological deviance to be compared to 

wellness norms by the use of common variables like chronological age (CA) and mental 

age (MA) of development (Gillham, Carter, Volkmar, & Sparrow, 2000).  Inherent to 

autism is the developmental component of stage salient tasks.  Autistic individuals 

manifest language, communication, and social skills that are qualitatively not salient to 

either their CA or MA developmental level (Achenbach, 1990; Filipek et al., 1999; 

Gillham et al., 2000; Klin, 1991).   

     Therefore, the developmental paradigm can provide specific guidance on how to 

contextualize autistic characteristics in terms of developmental level appropriateness 

(Gillham et al., 2000).  The primary characteristics of autism specifically identify the lack 

of mastery with regard to developmental norms for language, communication, and social 

skills (Lord & Risi, 2000). The developmental deficits/delays that this study will consider 

are in direct relation to language.  

     Specifically, the three hypotheses that will be analyzed are as follows: 1) Children 

with autism will score significantly lower on reading achievement tests than their 

normative counterparts. 2) Children with autism will score significantly lower on 

cognitive-linguistic tests than their normative counterparts. 3) There will be no significant 

differences in the performance on either reading achievement tests or cognitive-linguistic 

tests between children with autism and the performance of their special education 

counterparts. 

     Inherent in hypotheses one and two proposed for this study is the understanding of 

exactly how reading and cognitive-linguistic tasks are related to one another and develop 
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within the normative population of children. The link between oral language and reading 

has been firmly established in the current research literature (Farrington-Flint, Coyne, 

Stiller, & Heath, 2008; Kroese, Hynd, Knight, Hiemenez, & Hall, 2000; Savage, & 

Stuart, 2006; Thatcher, 2010; Wood, 2000). Most often this link is explored through the 

use of longitudinal studies to track progress and acqusition skills across age. The 

strongest cognitive-linguistic processes involved in  reading acquisition have been found 

to be phonologial processing, rapid automatic naming, and oral language (Amtmann, 

Abbott, & Berninger, 2007; Chiappe, Chiappe, & Gottardo, 2004; Manis, Seidenberg, & 

Doi, 1999; Nakamoto, Lindsey, & Manis, 2007; Stainthorp, 2004; Thatcher, 2010; Wood, 

& Terrell, 1998).   

     Furthermore, research suggests that cognitive-linguistic impairments in autism seem 

to be evidenced by the fact that children with autism perform the poorest on tests that 

require verbal concepts (Mawhood,  Howlin, & Rutter, 2000). Specifically, research has 

found that children with autism often have poor phonological processing which leads to 

impaired comprehension of both oral language and reading (Dennis, Lazenby, & 

Lockyer, 2001; Huemer, & Mann, 2010; Joseph, Tager-Flushberg, & Lord, 2002; 

Minshew, Goldstein, & Siegel, 1995). Thus, with regard to the comparative analysis of 

children with autism to their normative counterparts exisitng research seems to point to 

the key components of phonological processing, rapid automatic naming, oral language, 

and comprehension.  

       The third hypothesis proposed in this study considers how children with autism 

perform both reading and cognitive-linguistic tasks within the context of their special 
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education counterparts. These special education counterparts are comprised of children 

who have met federal IDEA ciriteria for identification as a child with a disability and 

qualify for special education services (NICHCY, 2010; U.S. Department of Education, 

2002, 2004).  By exploring any differences in performance on reading and cognitive-

lingustic tasks between these two groups discriminant factors of identification can be 

highlighted to separate out identification of children with autism from the overall special 

education population (Dennis, Lazenby, & Lockyer, 2001; Huemer, & Mann, 2010; 

Joseph, Tager-Flushberg, & Lord, 2002; Raymond, Blanchard, Jean, & Mandell, 2005; 

U.S. Department of Education, 2002, 2004; Waite, & Woods, 1999).   
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CHAPTER 3: METHOD 

     The purpose of this study was to examine the performance of children with autism on 

selected measures of reading achievement and cognitive-linguistic ability. The objectives 

of the study were achieved by examining how children with autism performed on three 

reading achievement measures, Letter-Word Identification, Passage Comprehension, and 

Oral Reading Fluency, and two cognitive-linguistic measures, Rapid Letter Naming and 

Segmenting of Words compared to the performance of both their normative and special 

education counterparts. It was hoped that findings from this study will provide additional 

support for previous research which purports that children with autism demonstrate 

impairments in cognitive-linguistic tasks that require phonological processing, rapid 

automatic naming, oral language, and reading comprehension and may help practitioners 

in the identification of children with autism. This chapter presents the sampling plan, 

collection of archival data, measures, and data analysis procedures.     

Sampling Plan 

    The archival data utilized for this study was obtained from the Special Education 

Elementary Longitudinal Study (SEELS).  This national database was collected and 

maintained by the U.S. Office of Special Education and Rehabilitation Services 

(OSERS). The permission for the use of data for the proposed study was granted by 

OSERS. The information obtained from SEELS relates to students in each of the thirteen  

Federally recognized disability categories (McCracken, Williamson, Valdes, Godard, & 

Rollin, 2003).   
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    The sampling plan that was utilized in the SEELS program was based on five different 

criteria, which were as follows: focus on the students; generalize to each disability 

category and age cohort, longitudinal, multiple data sources, and multiple analytic 

purposes (McCracken et al., 2003).  Based on the sample requirements for the SEELS 

program, a two-staged process was used.  The two-staged process was conducted to 

generate a nationally representative sample of students receiving special education who 

were ages six to twelve and in grades one through seven (McCracken et al., 2003).    

      First, a sample of 1,124 Local Education Authorities (LEA) was randomly selected 

from a population of LEA’s that serve students receiving special education in at least one 

grade from first to seventh grade. A total of 245 LEA’s agreed to participate and provided 

rosters of students receiving special education in grades first to seventh. Secondly, this 

roster of all students receiving special education from each LEA was stratified by 

disability category. Students then were randomly selected from each disability category. 

A total of 11,512 students were selected and eligible to participate in the SEELS sample. 

From the 11,512 students that were eligible, 9,747 responded making a response rate of 

approximately 85% (McCracken et al., 2003).   

     This researcher drew a sample from the total 9,747 cases in the OSERS database that 

included two types of participants. The first type of participants were those identified as 

belonging to the federal disability category of autism and had completed the selected 

measures of reading achievement and cognitive-linguistic skills (n = 377). The second 

type of participants were those identified as belonging to any of the other 12 federal disability 

categories (n=3,535) who had also completed the selected measures of reading achievement 
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and cognitive-linguistic skills. These individuals were selected from the SEELS database to 

represent the special education counterparts of the participants with autism. 

Data Collection 

     The data collection procedure for the SEELS program is outlined by McCracken et al. 

(2003) and is briefly discussed here.  All student data obtained were deidentified, through 

the assignment of a computer generated randomized student identification number for 

inclusion into the OSERS database. Data for the longitudinal study were collected over a 

two year period from 2000 to 2002.  In order to obtain enough information for each one 

of the disabilities in the study the data were collected from a number of different sources.  

These sources included telephone interviews with the parents or legal guardians of the 

students to find out about the students’ household characteristics, nonschool factors and 

some student outcomes, including family satisfaction with educational programs 

(McCracken et al., 2003). 

     Data were also collected about the students’ from the teachers that taught the disability 

courses in the schools.  This also included information collected from other school 

officials that served the students, such as the school staff who could report on students’ 

overall school programs, and principals of schools attended by SEELS students 

(McCracken et al., 2003).  Finally, data on the children were collected on students’ 

academic performance as well as their social adjustment outcomes. The students were 

assessed by on-site staff using standardized measures of academic achievement, student 

self-concept, and attitudes toward school (McCracken et al., 2003).   

Measures 
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    This study utilized archival data from the aforementioned national, longitudinal sample 

of school-aged children with autism and their performance on selected measures of 

reading achievement and cognitive-linguistic ability. The three reading achievement 

measures are Letter-Word Identification and Passage Comprehension subtests from the 

Woodcock-Johnson III- Tests of Achievement (WJ III ACH) (McGrew, & Woodcock, 

2001; Woodcock, McGrew, & Mather, 2001), and Oral Reading Fluency test from 

Standard Reading Passages (Marston, & Deno, 1986). The two cognitive-linguistic 

measures are Rapid Letter Naming and Segmenting of Words subtests from the 

Comprehensive Test of Phonological Processing (CTOPP) (Wagner, Torgeson, & 

Rashotte, 1999).  

     The subtest of Letter-Word Identification, from the WJ III ACH, involves the use of 

word identification skills and is a measure of basic reading. Initially, the items require an 

individual to identify large type letters. Then, the remaining items require that the 

individual pronounce words correctly. As the test progresses the items become 

increasingly more difficult as the latter words appear less and less frequently in the 

written English language. Letter-Word Identification has a median reliability of .91, 

within the age range of five to nineteen (Mather, & Woodcock, 2001).  

     The subtest Passage Comprehension, from the WJ III ACH, involves the use of 

symbolic learning and is a measure of reading comprehension. Initially, the items require 

an individual to match a pictorial representation of a word with an actual picture of the 

item. The next set of items are presented in a multiple-choice format and require the 

individual to point to the picture represented by the word phrase. Then, the remaining 
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items require the individual to read a short passage and identify a missing key word that 

makes sense in the context of that passage. The items become increasingly difficult by 

removing the pictorial stimuli and by increasing passage length, level of vocabulary, and 

complexity of both semantic and syntactic cues. Passage Comprehension has a median 

reliability of .83 in the age range of five to nineteen (Mather, & Woodcock, 2001). 

     Internal structure validity is evidenced when tests measuring similar abilities correlate 

higher with each other than with tests measuring different abilities. This internal validity 

is demonstrated by the fact that Passage Comprehension and Letter-Word Identification 

subtest intercorrelate highly with one another (.79 for ages six to eight) but correlate at a 

much lower level with Picture Recognition (.14 and .16 respectively, also for ages six to 

eight). This observed pattern of correlation provides convergent evidence that these two 

subtests are indeed measuring similar abilities or constructs and discriminant evidence 

that they are measuring different abilities or constructs than the Picture Recognition 

subtest (McGrew, & Woodcock, 2001).  

     The subtest of Rapid Letter Naming, from the CTOPP, measures the speed with which 

an individual can name the letters on two pages. Each of the pages contains four rows and 

nine columns of six randomly arranged letters. The individual is instructed to start 

naming the letters on the top row, from left to right, move to the next row, name those 

letters left to right, and so on, until all the letters have been named. The individual’s score 

is the total number of seconds taken to name all of the letters on both pages. Rapid Letter 

Naming has a median reliability of .82 in the age range of five to twenty-four (Wagner, 

Torgeson, & Rashotte, 1999). 
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     The subtest of Segmenting Words, from the CTOPP, measures an individual’s ability 

to separate phonemes that make up a word. The individual is instructed to repeat a word, 

then to say it one sound at a time. The individual’s score is based upon how many total 

words they correctly segment. Segmenting Words has a median reliability of .89 in the 

age range of five to twenty-four (Wagner, Torgeson, & Rashotte, 1999). 

     In order to consider the validity of the CTOPP, it is first required to provide a brief 

description of the theoretical framework of reference for the development of the CTOPP. 

Phonological awareness, phonological memory, and rapid naming represent three 

correlated yet distinct kinds of phonological processing that the CTOPP assesses. A 

deficit in one or more of these kinds of abilities is one of the most common causes for 

learning disabilities in general, and of reading disabilities in particular (Constantinidou, 

& Stainthorp, 2010; Kroese et al., 2000; Thatcher, 2010; Torgesen, Wagner, Rashotte, 

Burgess, & Hecht, 1997; Wood, 2000). When confirmatory factor analysis was done for 

normative data for the CTOPP, the results support this three-part, interdependent 

construct of phonological processing abilities (Wagner, Torgeson, & Rashotte, 1999).  

     The Oral Reading Fluency, Passages A and B, from the Standard Reading Passages is 

not a nationally standardized measure. Reading passages should be selected randomly 

from a series of passages that should be several hundred words in length and should 

represent the type of reading in which the student is expected to be proficient by the end 

of the school year (i.e., based upon local curriculum expectations) (Marston, & Deno, 

1986). The individual’s score is the number of correct words read aloud in a timed 

situation (usually one to three minutes). Thus, it is a measure of oral language fluency. 
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Researchers have found high correlations between this type of reading aloud measure and 

nationally standardized tests of reading comprehension. Thus, it has been concluded that 

Oral Reading Fluency reflects more than just rapid decoding (Huemer, & Mann, 2010; 

Savage, & Stuart, 2006) . It can also be a good performance indicator of both 

comprehension and general reading ability (Fuchs, Fuchs, & Hosp, 2001; Madelaine, & 

Wheldall, 2010; National Institute of Child Health and Human Development-NICHD-

Research Network, 2005).  

Data Analysis 

     The data will be analyzed by the use of both descriptive and inferential statistical 

procedures. The descriptive statistical techniques were primarily used to analyze 

demographic information consisting of ethnicity, gender, and grade through the use of 

both frequencies and percentages. The inferential statistical technique (t-statistic) was 

used to analyze obtained test data to test the specific hypotheses for the study.  

     This study tested three major hypotheses at the .05 alpha level: 1) Children with 

autism will score significantly lower on reading achievement tests than their normative 

counterparts. 2) Children with autism will score significantly lower on cognitive-

linguistic tests than their normative counterparts. 3) There will be no significant 

differences in the performance on either reading achievement tests or cognitive-linguistic 

tests between children with autism and the performance of their special education 

counterparts. The statistical procedure used for data analysis for both normative and 

special education counterparts was one sample t-tests. The measure of effect size was 

Cohen’s-D, employing the computational formula that utilized obtained t-score and 
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degrees of freedom (df) in order to take into account the effects of sample size. As well, 

for the special education counterparts t-test analysis, the Levene’s Test of Equality of Error 

Variances was utilized to take into account the unequal sample sizes.  
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CHAPTER 4: RESULTS 

    This chapter will first delineate the steps taken to prepare the sample data for analysis. 

Then, both a demographic description of the sample and the statistical results of the data 

analysis will be presented. . 

Data Management 

     Several steps were taken to prepare the data for analysis. The SEELS database received 

from OSERS included 9,747 cases. All student data obtained were deidentified, through 

the assignment of a computer generated randomized student identification number for 

inclusion into the OSERS database. Thus, both the students with autism and their special 

education counterparts utilized for this study can only be identified by a randomized 

student identification number. Therefore, this study was exempt from requiring 

Institutional Review Board human subjects approval.  

     The researcher created a new database which included two types of participants. The first 

type of participants were those identified as belonging to the federal disability category of 

autism and had completed the selected measures of reading achievement and cognitive-

linguistic skills (n = 377). The second type of participants were those identified as belonging 

to any of the other 12 federal disability categories (n=3,535) who had also completed the 

selected measures of reading achievement and cognitive-linguistic skills. These individuals 

were selected from the SEELS database to represent the special education counterparts of the 

participants with autism. First, the researcher examined demographic variables of ethnicity, 

gender, and grade to aid in description of the two samples. The researcher then created six 

research variables to represent each of the subtest measures of reading achievement and 
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cognitive-linguistic skills. All data were analyzed through the use of SPSS, version 14 

(Carver & Nash, 2006). 

Demographics 

     Three-hundred and seventy-seven autistic participants were examined in this study.  

Almost three-quarters of the sample were Caucasian (73.7 percent, n=278), followed by 

African-American (12.5 percent, n=47), Hispanic (9.5 percent, n=36), Asian/Pacific 

Islander (2.7 percent, n=10), American Indian/Alaska Native (0.8 percent, n=3), and 

Multi/Other (0.8 percent, n=3) as shown in the following Table A1.  There were more 

males than females in the sample, with 85.4 percent male (n=322) and 14.6 percent 

female (n=55) as shown in the following Table A1. About a third of the participants were 

either in first through third grade (37.9 percent, n=143) or in fourth through fifth grade 

(35.3 percent, n=133), and almost one-quarter were in the sixth through seventh grade (22 

percent, n=83) as shown in the following Table A1. 

 

Table A1 

Frequencies and Percentages for Demographic Variables of Children with Autism 

Variable                                                               Frequency                               % 
Ethnicity 
 
Caucasian                                                             278                                        73.7 
African-American                                                  47                                        12.5 
Hispanic                                                                 36                                          9.5 
Asian/Pacific Islander                                            10                                          2.7 
American Indian/Alaska Native                              3                                           0.8 
Multi/Other                                                              3                                           0.8 
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Gender 
 
Male                                                                      322                                        85.4 
Female                                                                    55                                        14.6 
 
Grade 
 
1st – 3rd                                                                 143                                        37.9 
4th – 5th                                                                 133                                        35.3  
6th – 7th                                                                   83                                        22.0 
Ungraded                                                               17                                          4.5 
Missing                                                                    1                                          0.3 
 
 
Total                                                                      377                                        100 
 

     Three-thousand five-hundred and thirty-five special education counterpart participants 

were also examined in this study. Almost three-quarters of the sample were Caucasian 

(74.8 percent, n=2644), followed by African-American (11.0 percent, n=389), Hispanic 

(10.2 percent, n=361), Asian/Pacific Islander (2.0 percent, n=71), American 

Indian/Alaska Native (1.0 percent, n=35), and Multi/Other (1.0 percent, n=35) as shown 

in the following Table B1.  There were more males than females in the sample, with 85.4 

percent male (n=322) and 14.6 percent female (n=55) as shown in the following Table 

B1. About a third of the participants were either in first through third grade (37.9 percent, 

n=143) or in fourth through fifth grade (35.3 percent, n=133), and almost one-quarter 

were in the sixth through seventh grade (22 percent, n=83) as shown in Table B1. 

 

Table B1 

Frequencies and Percentages for Demographic Variables of Special Education 
Counterparts 
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Variable                                                               Frequency                               % 
Ethnicity 
 
Caucasian                                                             2644                                      74.8 
African-American                                                  389                                      11.0 
Hispanic                                                                 361                                      10.2 
Asian/Pacific Islander                                              71                                        2.0 
American Indian/Alaska Native                               35                                        1.0 
Multi/Other                                                               35                                        1.0 
 
Gender 
 
Male                                                                      2202                                      62.3 
Female                                                                  1333                                       37.7 
 
Grade 
 
1st – 3rd                                                                 1372                                      38.8 
4th – 5th                                                                 1237                                      35.0  
6th – 7th                                                                   778                                      22.0 
Ungraded                                                                141                                       4.0 
Missing                                                                       7                                        0.2 
 
 
Total                                                                      3535                                      100 
 

 

Data Analysis Results 

     This study tested three major hypotheses: 1) Children with autism will score 

significantly lower on reading achievement tests than their normative counterparts. 2) 

Children with autism will score significantly lower on cognitive-linguistic tests than their 

normative counterparts. 3) There will be no significant differences in the performance on 

either reading achievement tests or cognitive-linguistic tests between children with 
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autism and the performance of their special education counterparts. The statistical 

procedure used for data analysis was one sample t-tests. 

     Hypothesis One. For the first research question it was hypothesized that children with 

autism would score significantly lower on reading achievement tests than their normative 

counterparts. In order to address this hypothesis, four one sample t-tests were conducted. 

There were significant differences with a  medium magnitude of effect size in scores for 

children with autism on Letter-Word Identification (M=84.34, SD=27.16) and standard 

normative scores (M=100, SD=15), t(363)= -10.99, p < .001, d= .50 as shown in the 

following Tables C1 and D1. There were significant differences with a medium 

magnitude of effect size in scores for children with autism on Passage Comprehension 

(M=76.10, SD=25.49) and standard normative scores (M=100, SD=15), t(376)= -18.19, p 

< .001, d= .68 as shown in the following Tables C1 and D1. There were significant 

differences with a low magnitide of effect size in scores for children with autism on Oral 

Reading Fluency, passages A and B (M=85.71, SD=58.77 and M=80.06, SD=55.51) and 

standard normative scores (M=100, SD=15), t(330)= -4.42, p < .001, d= .25 and t(306)= 

-6.29, p < .001, d= .34 as shown in the following Tables C1 and D1. Thus, all 

components of hypothesis one were supported and demonstrated that children with 

autism score significantly lower on reading achievement measures than do their 

normative counterparts.   

 

Table C1 

Means and Standard Deviations of Children with Autism Compared to Normative 
Counterparts  
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Variables                                                                                    n                M                SD                         
 
Standard score on Letter-Word                                               364           84.34            27.16 

Identification subtest 
 
Standard score on Passage                                                       377           76.10           25.49  

Comprehension subtest 
 
 

Scaled score on Word                                                              143            7.95              2.81 

Segmentation subtest 

 

Scaled score on Rapid Letter                                                   130            6.52              3.65 

Naming subtest 

Standard score on Oral Reading Fluency subtest-                   331            85.71         58.77    

passage A 

Standard score on Oral Reading Fluency subtest-                   307           80.06         55.51                   

passage B 

 

 

Table D1 

t-tests of Children with Autism Compared to Normative Counterparts  

Variables                                                                             t                     M                SD                         
 
Standard score on Letter-Word                                      -10.99**           84.34            27.16 

Identification subtest 

 
Standard score on Passage                                             -18.19**          76.10            25.49 

Comprehension subtest 
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Scaled score on Word                                                    -391.48**         7.95              2.81 

Segmentation subtest 

Scaled score on Rapid Letter                                         -291.68**        6.52              3.65 

Naming subtest 

Standard score on Oral Reading Fluency subtest-         -4.42**         85.71            58.77  

passage A 

Standard score on Oral Reading Fluency subtest-         -6.29**         80.06            55.51                

passage B 

**p < .001 
Note:  n= once missing scores discarded 
 
 
     Hypothesis Two.  For the second research question it was hypothesized that children 

with autism would score significantly lower on cognitive-linguistic tests than their 

normative counterparts. In order to address this hypothesis, two one sample t-tests were 

conducted. There were significant differences with a high magnitide of effect size in 

scores for children with autism on Segmenting Words (M=7.95, SD=2.81) and standard 

normative scores (M=10, SD=3), t(142)= -391.48, p < .001, d= .95 as shown in the above 

Tables C1 and D1. There were significant differences with a high magnitude of effect 

size in scores for children with autism on Rapid Letter Naming (M=6.52, SD=3.65) and 

standard normative scores (M=10, SD=3; t(129)= -291.68, p < .001, d= .95 as shown in 

the above Tables C1 and D1. Thus, all components of hypothesis two were supported and 

demonstrated that children with autism do score significantly lower on cognitive-

linguistic measures than do their normative counterparts.   



                                                                                                                  43

     Hypothesis Three.  For the third research question it was hypothesized that there 

would not be any differences in the performance on either reading achievement tests or 

cognitive-linguistic tests between children with autism and the performance of their 

special education counterparts. In order to address this hypothesis, six one sample t-tests 

were conducted. There were not significant differences in scores for children with autism 

on Letter-Word Identification (M=84.34, SD=27.16) and their special education 

counterparts’ scores, M=81.70, SD=22.47; t(3838)=1.79, p=.074, as shown in the 

following Table E1. There were not significant differences in scores for children with 

autism on Oral Reading Fluency, passages A and B (M=85.71, SD=58.77 and M=80.06, 

SD=55.51) and their special education counterparts’ scores, M=86.25, SD=52.18 and 

M=78.09, SD=48.86; t(3179)= -.598, p = .550 and t(3299)= .159, p = .874, as shown in 

the following Table E1. Thus, this part of the null hypothesis three was accepted and 

demonstrated that children with autism do not score significantly different than their 

special education counterparts on these two reading measures, Oral Reading Fluency and 

Letter-Word Identification.   

 

Table E1 

t-tests of Children with Autism Compared to Special Education Counterparts  

Variables                                                           n               M                SD                t         
 
Standard score on Letter-Word        SEC      3476          81.70           22.47          1.79 

Identification subtest                        AU         364          84.34           27.16             

 
Standard score on Passage               SEC      3535         80.54            22.62        441.54*** 
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Comprehension subtest                   AU         377         76.10            25.49 

 

Scaled score on Word                     SEC        871           8.44             2.66           2.028* 

Segmentation subtest                      AU          143           7.95             2.81 

 

Scaled score on Rapid Letter          SEC        795           7.41            3.66            2.554** 

Naming subtest                               AU         130           6.52            3.65 

 

Standard score on Oral                   SEC         2970         86.25          52.18           .159 

Reading Fluency subtest-               AU           331          85.71          58.77 

passage A 

 

Standard score on Oral                   SEC        2874         78.09          48.86           -.598 

Reading Fluency subtest-               AU          307          80.06          55.51 

passage B 

________________________________________________________________________ 
***P < .001;  **p < .01; *p < .05 
Note:  SEC= Special Education Counterpart; AU= Autistic 
           n= once missing scores discarded 
          

     Concurrently there were significant differences with a high magnitude of effect size in 

scores for children with autism on Passage comprehension (M=76.10, SD=25.49) and 

their special education counterparts’ scores (M=80.54, SD=22.62), t(3910)= 441.54, p < 

.001, d= .95 as shown in the above Table E1. As well, there were significant differences 

with a medium magnitude of effect size in scores for children with autism on Segmenting 

Words (M=7.95, SD=2.81) and their special education counterparts’ scores (M=8.44, 

SD=2.66), t(1012)=2.028, p < .05, d= .63 as shown in the above Table E1. Finally, there 

were significant differences with a high magnitude of effect size in scores for children 
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with autism on Rapid Letter Naming (M=6.52, SD=3.65) and their special education 

counterparts’ scores (M=7.41, SD=3.66), t(923)=2.554, p <.01, d= .83 as shown in the 

above Table E1. Thus, this portion of the null hypothesis three was rejected and 

demonstrated that children with autism do score significantly lower than their special 

education counterparts on cognitive-linguistic measures of Segmenting Words and Rapid 

Letter Naming. 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                  46

CHAPTER 5: DISCUSSION 

     This chapter begins with an overview of the study. This is then followed by both a 

summary of the obtained results and a discussion of the conclusions drawn from the 

results. Finally, limitations and future directions will be presented. 

Overview of Study 

     The archival data utilized for this study was obtained from the Special Education 

Elementary Longitudinal Study (SEELS).  This national database is maintained by the 

U.S. Office of Special Education and Rehabilitation Services (OSERS). The permission 

for the use of data in the proposed study was granted by OSERS.   The SEELS database 

received from OSERS included 9,747 cases. All student data obtained was deidentified, 

through the assignment of a computer generated randomized student identification 

number for inclusion into the OSERS database. Thus, both the students with autism and 

their special education counterparts utilized for this study can only be identified by a 

randomized student identification number. Therefore, this study was exempt from 

requiring Institutional Review Board human subjects approval.  

Results Summary 

     Three-hundred and seventy-seven autistic participants were examined in this study.  

Almost three-quarters of the sample were Caucasian (73.7 percent, n=278), followed by 

African-American (12.5 percent, n=47), Hispanic (9.5 percent, n=36), Asian/Pacific 

Islander (2.7 percent, n=10), American Indian/Alaska Native (0.8 percent, n=3), and 

Multi/Other (0.8 percent, n=3) as shown in Table A1.  There were more males than 

females in the sample, with 85.4 percent male (n=322) and 14.6 percent female (n=55) as 
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shown in Table B1. About a third of the participants were either in first through third 

grade (37.9 percent, n=143) or in fourth through fifth grade (35.3 percent, n=133), and 

almost one-quarter were in the sixth through seventh grade (22 percent, n=83) as shown 

in Table C1. 

      Hypothesis One. For the first research question it was hypothesized that children 

with autism would score significantly lower on reading achievement tests than their 

normative counterparts. All components of hypothesis one were supported and 

demonstrated that children with autism score significantly lower on reading achievement 

measures than do their normative counterparts.   

     Hypothesis Two.  For the second research question it was hypothesized that children 

with autism would score significantly lower on cognitive-linguistic tests than their 

normative counterparts.  All components of hypothesis two were supported and 

demonstrated that children with autism do score significantly lower on cognitive-

linguistic measures than do their normative counterparts.   

     Hypothesis three. For the third research question it was hypothesized that there 

would not be any differences in the performance on either reading achievement tests or 

cognitive-linguistic tests between children with autism and the performance of their 

special education counterparts. The findings with regard to this hypothesis were mixed.  

There were no significant differences found in scores on Letter-Word Identification or 

Oral Reading Fluency.  Thus, this portion of the null hypothesis three was accepted and 

demonstrated that children with autism do not score significantly different than their 

special education counterparts on these two reading measures, Oral Reading Fluency and 
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Letter-Word identification. However, there were significant differences found in scores 

on Passage Comprehension, Segmenting Words, and Rapid Letter Naming. Thus, this 

portion of the null hypothesis three was rejected and demonstrated that children with 

autism do score significantly lower than their special education counterparts on one 

reading measure, Passage Comprehension, and on both cognitive-linguistic measures of 

Segmenting Words and Rapid Letter Naming.  

Conclusions 

     Findings from this study revealed that children with autism scored significantly lower 

on all three measures of reading achievement, Letter-Word Identification, Passage 

Comprehension, and Oral Reading Fluency, and on both cognitive-linguistic measures, 

Rapid Letter Naming and Segmenting of Words than their normative counterparts. 

Findings from this study are in congruence with prior research and provide additional 

support for the fact that children with autism demonstrate impairments in cognitive-

linguistic tasks that require phonological processing, rapid automatic naming, oral 

language, and reading (Dennis, Lazenby, & Lockyer, 2001; Huemer, & Mann, 2010; 

Joseph, Tager-Flushberg, & Lord, 2002; Mawhood,  Howlin, & Rutter, 2000; Minshew, 

Goldstein, & Siegel, 1995).   

     Findings from this study also revealed that children with autism scored significantly 

lower on only one of the reading measures, Passage Comprehension and both cognitive-

linguistic measures of Rapid Letter Naming and Segmenting of Words than their special 

education counterparts. These findings are also in congruence with prior research and 

highlight discriminant factors of identification to help practitioners separate out 
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identification of children with autism from the overall special education population. 

Specifically, that children with autism demonstrate a poorer performance on reading tasks 

that require comprehension and on cognitive-linguistic tasks that require Rapid 

Automatized Naming and Segmenting of Words than children from the overall special 

education population (Dennis, Lazenby, & Lockyer, 2001; Huemer, & Mann, 2010; 

Joseph, Tager-Flushberg, & Lord, 2002; Raymond, Blanchard, Jean, & Mandell, 2005; 

U.S. Department of Education, 2002, 2004; Waite, & Woods, 1999).   

     Embedded within these findings is the issue of accurate identification of autism. When 

it comes to the psychoeducational educational areana diagnostic uncertainty can be quite 

problematic since accurate individualized education planning is dependent upon an 

acurate diagnosis/identifcation (Huemer, & Mann, 2010; Joseph, Tager-Flushberg, & 

Lord, 2002; Raymond, Blanchard, Jean, & Mandell, 2005; U.S. Department of 

Education, 2002, 2004; Scheeringa, 2001). This accuracy is dependent upon not only 

differentiation of children with autism from the normative population but also upon their 

differentiation from the overall special education population. This study highlights 

differentiation for both and can help practitioners in the discrimant identification of 

children with autism from their special education counterparts based upon reading tasks 

that require comprehension and on cognitive-linguistic tasks that require Rapid 

Automatized Naming and Segmenting of Words.   

Limitations and Future Directions 

     This study had three major limitations. First, the issue of clinical diagnosis versus 

educational identification of autism is quite salient to this study. The sample participants 
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utilized for this study were identified through the IDEA definition of autism. This is a 

more broad term and is often referred to as autism spectrum disorder (ASD) and does not 

limit identification to only severe and profound autism but is inclusive of PDD subtypes 

(Raymond, Blanchard, Jean, & Mandell, 2005; U.S. Department of Education, 2002; 

Waite, & Woods, 1999).  Thus, this sample may actually include some children who are 

simply on the PDD spectrum and not truly representative of autism. Thus, this researcher 

cannot say with certainty that confounding issues like severity level or co-morbidity are 

adequately controlled for in this study. 

      Secondly, this study employed single subtest measures for the constructs of Rapid 

Automatized Naming and Segmenting of Words. This limits the ability to generalize said 

results of this study. A more thorough research design would employ composite measures 

that analyze different aspects of a construct, rather than limiting analysis to a single test. 

Additionally, the use of composite measures allows for focus to be upon an overall 

construct and not a referendum as to the content or format of a single test (Hammill, 

Mather, Allen, & Roberts, 2002; Mather & Kaufman, 2006a, 2006b). Thus, a future 

direction related to this limitation would be to replicate this type of a study with the use 

of composite measures of reading achievement and cognitive-linguistic tasks.   

     Thirdly, this study employed one sample t-tests for analysis of group differences 

between children with autism and those of both their special education counterparts. This 

type of analysis did not allow for relationships between autism and specific disability 

categories to be explored. Thus, a future direction related to this limitation would be to 
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comparatively analyze these results to try and identify any co-variance that might exist 

between disability categories on these measures.      
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