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ABSTRACT

Word-retrieval and rapid naming abilities play an important role in language
processing and cognitive development. Researchers have demonstratedythat ea
language difficulties may lead to later reading impairments and selezratles of
research has convincingly demonstrated that rapid automatized naming isrfupowe
predictor of concurrent and future reading development. As a result, researekers ha
argued that naming and reading tasks involve some shared cognitive gocesse

Language and reading deficits have implications for academic succkssla
esteem, particularly during childhood. Hence, the identification of childreskafer
developing reading impairments is an important task for educators and clinicians
Debates still exist about whether rapid naming difficulties reflecpla delays in
language acquisition resulting from processing speed and/or attention probkas or
suggestive of abnormalities in underlying cognitive processes. While #hecaorence
of rapid naming deficits and reading impairments is well established indfredre, few
studies have explored the presence of Dysnomia without reading impairment.

The current study examined the nature of expressive language deficits
Dysnomic children with and without impaired reading by incorporating multiple
neuropsychological measures. In a sample of children (N=104) between the ages of 6 and
12 years, performance differences were specifically investigatectasumes of verbal
fluency, confrontation naming, and rapid naming, as well as visual and verbal sequential
memory. The impact of a concurrent diagnosis of a primary attention defgdla@

examined within the context of cognitive performances.



Results of the current study indicated that a concurrent diagnosis of AD/HD
significantly impacted performance on measures of verbal fluencgaricbntation
naming. When comparing the neurocognitive profiles of these children, those with
Dysnomia performed significantly better on reading-related tasks and @roeseneasure
of visual sequential memory. No significant differences were found between gmoups
other neuropsychological measures, yet performances were consiseotlyaverage
for children in both groups. Overall, findings revealed that children in both groups
displayed similar neurocognitive profiles. However, children diagnosed orly wit
Dysnomia were significantly younger than children with both Dysnomia aneXgsl|
Findings from this study have implications for research and intervention wiblolsc
aged children. Treatment approaches targeting reading fluency and autymeicbe
particularly helpful for children with Dysnomia, in addition to intervention programs

which integrate fluency-based with phonological-based treatment.
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CHAPTER |
INTRODUCTION

Language difficulties and delays may result in significant and on-goolgems
for children and adolescents (Messer & Dockrell, 2006). However, due tbilrgria
definitions, differing models of language and development, and the heterogenemoes nat
of language disorders, the study of developmental language deficittias/ipdy
challenging. Researchers have attempted to address these incorsisgtgndentifying
subgroups of children with specific types of difficulties and, over the yearsestuave
examined problems with morphosyntax, phonology, pragmatics, and word-finding
abilities (Conti-Ramsden & Botting, 1999). The word retrieval process playtdralce
role in language processing and cognitive development, and difficulties viiikin t
domain can negatively impact reading abilities and academic performaterestingly,
research on the lexical dimensions of language and the difficulties asdogitt word
retrieval is limited.

While prevalence rates vary, estimates for preschool-aged children with
developmental language impairments range between 2 and 8% (Feldman, 2005).
Research has documented a higher prevalence of language impairments aysong bo
compared to girls, and children are considered to be at-risk of developing laagaagye
reading disabilities if there is a family history of the disorder or theyarn prematurely
(Beeghly, 2006).

Since language impairments typically appear in clusters of relateahdyisins,
many children experience academic problems as a result of their lardifi@géties.

One of the most common deficits seen with children who exhibit impaired language i



Dyslexia, which refers to a developmental reading disorder in otherwise @&rnpet
children who do not make adequate progress in reading. In particular, someesstimat
suggest that approximately 5-8% of young children display significamntudtff
acquiring basic literacy skills and are diagnosed with Dyslexia (Mutenéwling,
2009). Furthermore, in a population survey of children with language impairments
conducted by Dockrell, Messer, George, & Wilson (1998), results reveatezbébeof
the participants reported difficulties with word finding, while an eseat&0% of
students with learning disabilities endorsed deficits in the area of wael/adtr
Unfortunately, accurate detection of many language impairments isdiffcldt by the
wide variability of “normal” language development.
Background
The purpose of this chapter is to set the stage for the importance of studyihg wo
finding difficulties in school-aged children. In order to familiarize the eeadth some
of the issues addressed in this study, the introduction will briefly presenbadails
overview of language disorders, discuss the possible etiology of languageltigfi and
mention important differences between the neuropsychological assessimidren
compared to adults. The specific research pertaining to Dysnomia, or word-finding
difficulties, and the nature of naming deficits in children will be highlighted, iakd |
between Dysnomia and Dyslexia examined to provide a context for understanding. Term
relevant to this study will also be defined.
Historical Overview
The identification and study of speech and language disorders dates back to the

late-nineteenth century. Early studies primarily focused on adults (Bemdin@zza, &



Zurif, 1983) and were informed by autopsy findings of individuals with language
disorders. Speech and language deficits were thought to be associated \aije tam
specific areas of the left hemisphere and became knowplessia According to
Richman & Wood (1999), Aphasia refers to “language problems not related to peripheral
problems such as cleft palate or hearing loss” (p. 51).

Over the years, neurological advances have been made with regard to the
understanding of brain-language relationships. For example, researchdrthasse
Broca’s area, or the left cerebral frontal region, is associated with pharadlsgort-
term memory abilities while semantic language functions are relatee temporal
regions of the left hemisphere, often referred to as Wernicke’s areak(ltéawieson, &
Loring, 2004). In particular, many older adults report memory and naming p®blem
because they consistently display difficulties with retrieving vediadls for common
words. Lesions in the left temporal lobe can disrupt the word retrieval prowkss@air
fluent speech. This form @&nomia or word finding deficit, contributes to a patient’s
difficulty with remembering long lists of words, understanding complex verbal
information, and learning new verbal material. Instead, information that iecetends
to be confused with previously learned associations, resulting in intrusion-tgpe er
(Crosson, Sartor, Jenny, Nabors, & Moberg, 1993).

Studies of brain damage and neurological deficits in adults provide a model for
understanding different types of language disorders. Neverthelessyibésks may not
be appropriate for conceptualizing the language disorders of children becadkeathil
language difficulties are typically related to developmental diffees rather than a

traumatic brain injury (Geschwind & Galaburda, 1987). A shift toward examining



developmental models of childhood language disordei3ewelopmental Dysphasia
has occurred (Richman & Wood, 1999). This shift away from adult brain damage models
led to a commonly used categorization of language deficits in childi@aev@lopmental
Language DisordersCurrent assessment approaches have focused on the development of
diagnostic categories of language-disorder subtypes that will allow fapfirepriate
identification of children based on similar language deficits. Ultimagstgblishing
diagnostic clarity with regard to developmental language disorders will diloicians
to use appropriate treatment strategies based on areas of weakness. Neveotie af
the most significant difficulties in conceptualizing and comparing childrem difiterent
learning or language disorders is the lack of consistency in the tests tudiohegical
procedures employed by various clinicians and researchers (Richman & Wood, 1999).
Etiology of Language Disorders

The origin and/or cause of speech and language disorders are typically unknown.
While most hypotheses related to possible brain damage or abnormalitietei the
hemisphere have been unfounded, more recent assumptions assert that deficitsryn audi
discrimination, sequencing, short-term memory, or rate of processing maynes@tee
of the difficulties experienced by language disordered children (Richman, 2000).
Literature also confirms that socio-demographic variables can infggatiajectories of
language development and should be considered.

Language deficits have implications for academic success paitadilaing
childhood (Wiig & Semel, 1975) and children with speech and language disorders are at
higher risk for social-emotional concerns (Richman & Wood, 1999). Speech and

language disorders are often associated with learning, behavior, and/or emotiona



disorders (Richman, 2000) as well as a number of developmental and medical conditions
(Bashir & Scavuzzo, 1992). More specifically, a number of research studies have
suggested key developmental periods in which children are at an increased risk of
developing low self-esteem, particularly prior to being diagnosed with a learning
disability (Palombo, 2001; McNulty, 2003). For example, children later diagnosed wit
Dyslexia may start to question their intellectual capabilities and/oriexpe a decrease
in motivation because of their unexplained learning difficulties, spedyfidating the
late elementary and middle school years. Given the academic, sociaksahand
psychiatric problems associated with developmental language disorderss ensteong
need for the early and accurate identification of young children at-rigkiébr conditions
to assist in the provision of timely, age-appropriate interventions (Beeghly, 2006).
According to Bashir & Scavuzzo (1992), the identification of children with
communication and language difficulties is best achieved by focusing on perfermanc
rather than simply making inferences about language knowledge. Childreangtiabe
disorders demonstrate changes in the type and severity of difficultiesrmgelthough
deficits typically persist throughout childhood and into adolescence/adulthood. The
progression of language difficulties appears to move from the broad to spspiicts of
language. As a result, language difficulties may not become apparentercases until
the middle school years, particularly when content becomes more complex ded grea
educational demands are placed on the student.

Dysnomia and Expressive Language Deficits

The International Statistical Classification of Diseases and &Reldtalth

Problems, or ICD-10 (World Health Organization, 2004), provides a diagnostic



classification system for conditions and a wide variety of symptoms, abnfandiabs,
and causes of injury or disease. According to the ICD, specific developrdsatalers
of speech and language are defined as:

“disorders in which normal patterns of language acquisition are disturbed from

the early stages of development. The conditions are not directly attributable to

neurological or speech mechanism abnormalities, sensory impairments, mental
retardation, or environmental factors. Specific developmental disorders ofispeec
and language are often followed by associated problems, such as ceiqulti
reading and spelling, abnormalities in interpersonal relationships, and emotional
and behavioral disorders” (p. F80).
Developmental speech and language disorders are characterized by uhefici
articulation, expressive language, or receptive language, and also inchtéga g for
acquiredAphasia Aphasia is a cognitive disorder marked by an impaired ability to
comprehend or express language in its written or spoken form.

While different types of Aphasia exist, most fall into one of three catgor
expressive, receptive, or mixed. For the purpose of this study, the review wdlrfamre
specifically on the Expressive Aphasia types. Expressive Aphasia involvesmsobith
spelling, sentence structure, verbal reasoning, and/or the rate of speegtosthe
common type of Expressive Aphasia is knowmBesca's AphasiaWith this type of
Aphasia, a person is able to comprehend language but unable to produce speech fluently.
Instead, words are spoken in a telegraphic manner, using single words and gestures t
convey meaning. Another type of Expressive Aphasheislogisma condition marked
by grammatical confusion, inappropriate word usage, and the substitution of nonsense
words for real worddNominal Aphasia, or Anomias a type of Aphasia characterized by

problems recalling words or names. More specifically, Anomia refers t-fivaling

difficulties which the individual, at one time, did not have. Anomia is usually caused by



brain trauma (e.g., accident, stroke, tumor, etc.) and is often a result of danmageus
parts of the parietal or temporal lobe of the brain. Subjects often speak in a roundabout
way in order to express a certain word for which they cannot remember the mame. A
individual may sometimes recall the word when provided with specific cuesiiserar
phonemic). This type of dysfunction can be quite complex, and usually involves a
breakdown in one or more pathways between regions in the brain.

Dysnomia is considered a milder form of Anomia and refers to a word-finding
dysfunction that is developmental in nature. For example, children with Dysnakia la
and/or never develop adequate recall and word-finding abilities. This condition is
characterized by difficulties with or the inability to retrieve words fraemory and can
impact expressive language and speech skills, writing abilities, or botieinveords,
an individual may be able to describe the object in question, but cannot provide the
specific target name. People with Dysnomia may replace a word with aysymo@an
attempt to express their thoughts without using the word they are having difficulty
retrieving. Dysnomia is the inability to retrieve the correct word freemory when it is
needed, a phenomenon often referred to as the "tip of the tongue" experience (Faust
Dimitrovsky, & Davidi, 1997).

While Dysnomia is not currently classified in the DSM-IV-TR, this specifi
language disorder is characterized by problems with “word retrieval, olgethg, and
auditory memory” (Richman, 2000, p.10). Children with word-finding difficulties may
only demonstrate mild symptoms during the preschool years although they mappdevel
Dyslexia and reading impairments later in childhood. Dysnomia is assbuidkte

difficulties similar to those seen with an Expressive Language Disoetl@rdividuals



with Dysnomia often do not show signs of reduced verbal output. Instead, children with
Dysnomia may display deficits remembering information in a sequentralenaespite
good expressive language skills.

Tasks requiring the perception and identification of a visual stimulus in addition
to the retrieval of an associated lexical label prove to be difficult fodremlwith
language and reading disorders (McCrory, Mechelli, Frith, & Price, 2004). More
specifically, some researchers have suggested that poor readersnerpisénct
difficulties in rapidly accessing and retrieving verbal labels for Uigpaesented stimuli
(Savage, Pillay, & Melidona, 2007; Denckla & Cutting, 1999; Wolf & Bowers, 1999).
Word finding difficulties are thought to occur when problems with word production are
greater than would be expected given an individual’'s word knowledge and
comprehension abilities (Messer & Dockrell, 2006). In other words, children and adult
with Dysnomia often display a discrepancy between their ability to comprehdnd a
produce words.

Diagnosis and Assessment of Retrieval Difficulties

While adult assessments are typically conducted with individuals who have
received an injury to the brain after a course of normal development, assesssme
administered to children must address how an injury or developmental abnolraslity
impacted the immature brain in the process of organizing itself and acquiripgreie
of skills (Roman, 2004). Cognitive functions are more well-developed and localized in a
adult brain, making it potentially easier to identify the location of an injury by
determining the specific functions that are impaired. However, théoredhtp between

brain and behavior is less direct with children. Problems relating neuropsyichblog



deficits to brain regions are compounded by additional factors that include thémeac
or onset of dysfunction, pre-morbid levels of functioning, and environmental variables
(e.q., family stresses or resources) (Aylward, 1988; Tramontana & Hooper, Bassyl

on these complexities, neuropsychological assessments of children typigaligisere

the cognitive and behavioral profiles as well as implications for treatratv@r than
localization of a brain lesion.

Lesions to the dominant hemisphere involving the language areas, in particular
the temporal lobe, are thought to be involved with the presence of Anomia in adults,
making the use of neuropsychological assessments beneficial. Using a
neuropsychological approach with children allows researchers to gain a better
understanding of the specific mechanisms involved with language and reading
impairments although the focus is not specifically focused on identifying brain
abnormalities (Habib, 2000). Instead, Messer and Dockrell (2006) argune fose of
cognitive-models (Levelt, 2001) in the assessment of children with expressjuadge
impairments to more clearly conceptualize the unique nature of word-findirgutiés.
Findings from research that use these cognitive models can help to identify the
associations between behavioral processes and brain substrates. Fuethdeteamining
the component processes involved with word-retrieval abilities will allow a prestse
localization of the cognitive processes that cause the difficulty. Adhermgagnitive
model of assessment addresses the question of whether word-finding and retrieva
difficulties in children can be viewed as an isolated difficulty or a by-proofuather

language disabilities.
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When assessing children with word finding difficulties, multiple measures of
expressive language should be used to better understand the nature of the Dysmomia. F
example, Rapid Automatized Naming (RAN; Denckla & Rudel, 1976) is a commonly
administered measure that times how quickly the patient can name familiak stimuli
(e.g. common colors, objects, letters, and numbers). Completion times are compared
against the average times for the patient's age group to determine tlod tafetiency.
While RAN measures the individual’s ability to rapidly name visually predentgerial,
two other tests of expressive language that are commonly used includetibre Bos
Naming Test (BNT) and Word Fluency (commonly referred to as the F-Atp The
BNT is a measure of confrontation naming while the Word Fluency test essesbal
fluency and word retrieval abilities. Documenting performance on multipleuresasf
expressive language would allow clinicians to more specifically idettegfyextent and
nature of Dysnomia in children, particularly as it pertains to academiaiparice.

Links between Dysnomia and Dyslexia

Several decades of research have consistently pointed to the strong relations
between reading and serial naming tasks (see review by Bowers, GoldenjK&ane
Young, 1994). Wolf (1984) has argued that naming and reading tasks involve shared
processes that include the perception, recognition, and sequencing of visual symbols,
access and retrieval of verbal labels, attention, and articulation. In partiotdvious
studies have found that deficits in rapid naming and expressive fluencyaceated
with reading disabilities in children (Vellutino et al., 1994). One component ¢ thes
difficulties involves the slowing of verbal expression which impacts venbahfly and

potentially comprehension (Adams, 1990), while the other component of these @eficits
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related to difficulties with retrieving verbal labels, thus creatimiplems with efficient
word labeling in reading (Vellutino et al., 1996).

Previous studies have also substantiated the relationship between a visual memor
deficit and reading disabilities, reiterating that difficulties ineffecient naming or
labeling of visual stimuli is a strong predictor for Dyslexia (Wood et 8891 Adams,
1990; Vellutino, 1996). Memory for visual information may be impaired due to the
inefficient verbal labeling of visual stimuli which often results in DysnomitidDIties
with rapid naming have been found in children who display impaired reading skills
(Bowers & Wolf, 1993). More specifically, researchers suggest that nialdyen who
experience reading delays also display significant deficits in rapadigssing and
retrieving verbal labels for visually presented stimuli (Denckla &i@Ggitt1999; Wolf &
Bowers, 1999). According to the rapid automatized naming (RAN) theory, a common
factor is thought to underlie the processes used for speeded naming and the
representations of words encoded in the lexicon during reading acquisition (8taage
2007).

In their review of the relevant literature on lexical access and retdédfiaulties
in children, Messer and Dockrell (2006) reiterated that the heterogemaioues of
language impairment in children, making it a challenging issue foanegssrs and
clinicians to address. While researchers have attempted to creatadspis-gf
difficulties, relatively little attention has been paid to lexical dimamsisuch as word
retrieval. Nevertheless, previous research has speculated that theveqocesses
causing retrieval difficulties refer to semantics (word meaning), phgpndletter-sound

associations), and processing speed.
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Conclusions

Due to the importance of word-retrieval and naming in language processing and
cognitive development, as well as its predictive power for reading and school
performance, this is an important area for further research (Messecl&dll, 2006).
Establishing a more comprehensive diagnostic profile of the processes invalved wi
Dysnomia will enhance the understanding of successful versus deficient wahie
abilities in children. In addition, gaining a more complete understanding pfabesses
involved with word retrieval and naming tasks will assist clinicians by atig\wimore
accurate and precise localization of the “cognitive processes that baws#iculty and
will address the question of whether word-finding difficulties can be viewesha
isolated difficulty or a by-product of other language disabilities” (Me&sBockrell,
2006, p. 310).

Several studies have examined the nature of word finding and rapid naming
difficulties, particularly within the context of developmental Dyslexid apecific
language impairments. Some models of Dyslexia identify reading im@ais as being
caused by Dysnomia and propose that word retrieval deficits contribute taldésc
with short-term memory, thus resulting in poor word recall when reading (Ric&ma
Ryan, 2000). While the relationship between rapid naming deficits and Dyslexiallare we
established in the literature, few empirical investigations have studieduitie
componential nature of Dysnomia outside the context of reading disabilipes)jadk/
with school-aged children.

With regard to naming difficulties, a uniform and consistent definition of

“Dysnomia” is lacking in the literature. For example, various resees @ostulate that
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dysnomic-like behaviors pertain to deficits in rapid naming, naming access $gdcal
retrieval, or word finding processes. Furthermore, other researcherpmice
Dysnomia as existing within the context of other learning disabilitiegg(\Semel, &
Nystrom, 1982; German 1985, 1987). This lack of consistency makes it difficult to
determine how different authors are viewing expressive language defitits the
framework of Dysnomia. For the purpose of this study, Dysnomia is conceptiuadize
marked difficulty or impairment in object naming, word retrieval, and short-&ewfitory
memory. This definition seems to most closely align with definitions of Dysnoseid
in the neuropsychological measures included in this study. As will be discunssiore
detail later, symptoms of Dysnomia will be measured by the Rapid Aut@datiaming
([RAN] Denckla & Rudel, 1976), Boston Naming Test ([BNT] Kaplan, Goodglass, &
Weintraub, 1983), and Word Fluency test ([F-A-S Test] Spreen & Benton, 1969).
Research suggests that it is difficult to determine the specific origixpoéssive
language and word-finding difficulties within a developmental context. In ¢odsstter
understand the impact of impairments on different cognitive processes invothed wi
expressive language abilities, a systematic comparison of Dysnomiaeandrd finding
process in children both with and without Dyslexia may help to better understand the
hypotheses of impaired phonological or semantic representations in this populatien. Mor
specifically, there is a need for more comprehensive and in-depth studies of the
performance of subgroups of children with disabilities. By examining th@cagmitive
profile of children with Dysnomia both with and without Dyslexia, advances can be made
in determining whether Dysnomia represents a pre-cursor to developigsigtia, is a

by-product of another language impairment, or is a separate entity. Gaibetter
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understanding of the unique nature of Dysnomia in school-aged children will allow
clinicians to more adequately determine where to target educationakimiens when
working with children and their families. Psychologists are in a unique postion t
administer comprehensive evaluations of children with expressive langubgdtoit
and make appropriate treatment recommendations. By exploring these spesstions
and gaps in the existing research literature, we can begin to better undérstaatlite
of expressive language deficits in children and, thus, tailor interventioriefs t
children before the difficulties become more long-standing and impairing.

While previous studies have substantiated the relationship between memory
deficits and reading disabilities, and researchers assert that d#8aunl efficiently
naming or labeling visual stimuli is a strong predictor for Dyslexia (Woadl ,e1989;
Adams, 1990; Vellutino, 1994), a limited number of studies have specifically examined
the incidence of Dysnomia, particularly outside the context of reading aguaidge
impairments. Therefore, the purpose of the current study is to clarify tilne
cognitive deficits experienced by children with Dysnomia. More speltyfi¢the study
examined the different types of expressive language deficits (veubati,
confrontation naming, rapid naming) displayed by children with Dysnomia in an teffor
determine what type of expressive language deficits are associated si¢ixiBya

developmental reading disorder.
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CHAPTER Il
REVIEW OF THE LITERATURE

The following chapter provides a comprehensive review of research reated t
expressive language and word retrieval difficulties in children. Thiswewi# be
outlined according to several important themes within the literature andnetevhe
current study. Following a brief examination of pertinent research ondgagu
acquisition and developmental language disorders in children, the reviemghiight
some of the most important findings pertaining to expressive languagesdefici
children. The characteristics and identification of word-finding diffieslwill be
discussed, followed by the presentation of a lexical access model. Posagss tor
Dysnomia will be presented and, more specifically, the relationship beexpegssive
language deficits and reading ability will be explored. Finally, exgditerature relevant
to the unique nature of Dysnomia will be discussed, particularly as it pertains to the
presence or absence of reading impairments.

Developmental Language Disorders in Children

The existing research on developmental language disorders in children focuses on
a number of different areas. For the purpose of providing a context for understanding for
this study, a brief overview of the early language acquisition process wixbbared.
Next, the components of typical language development will be highlighted anctiofipa
early language impairments discussed. Finally, the implications of edplainguage

abilities and model of Developmental Dyslexia are reviewed below.
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Early Language Acquisition

During early language acquisition, multiple processes are developedeghdrus
particular, visual and linguistic coding processes are activated to tedh&storage of
representations for written words and assist with language acquisition aneé thfe us
language for coding, storing, and retrieving information, respectivelyuifed,
Fletcher, Snowling, & Scanlon, 2004). Together the visual and language coding
processes work to establish associations between the written (visual) and spdbai) (
parts of printed words. Through this associative learning process, an individual abtains
understanding of print concepts and conventions. More specifically, linguissc tas
involve a number of complex processes in order to accurately identify and manipulate
speech sounds and/or name common objects on demand (Savage & Frederickson, 2006).

Throughout the language acquisition process, individuals strive to build
phonological-orthographic connections between orthographic patterns, sounds, and
phonemes or syllables to support word identification skills (Adams, 1B80hological
awareness refers to an understanding of the sound structure of languages which i
fundamentally necessary for the successful acquisition of reading skile(Blob
McCandliss, 2005). Knowledge of letter names helps a child learn the alphabetic
principle that a letter represents a sound (phonological awareness); whehis @bii¢ to
identify the names and sounds associated with different letters quicklys dé¢tatter
sequences can be attended to thus building an orthographic pattern (Adamdn1990).
typical development, children acquire language in a rapid and predictable sequenc

(Beeghly, 2006).
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A solid theory of language acquisition needs to explain a range of developmental
processes (Savage et al., 2007). In other words, interpreting vagimtiparformance,
identifying cognitive processes involved, and describing those mechanisnt stibre
and distinct from more general reasoning abilities should be done from a develdpmenta
perspective (Savage et al., 2007). The assessment of languageedpilitgs the use of
multiple domains including intelligence, listening comprehension, reading
comprehension, spelling, and phonemic/phonological awareness (Bell, McCallum, &
Cox, 2003). For example, with regard to reading abilities, it is important miegdhe
inter-relationships among cognitive processing variables and thegioredhip to reading
skills. Different factors should relate to one another in a way that is tewtsigth their
function (e.g., expressive language), and the data showing these relatighshiloishelp
with the development of appropriate assessment and test interpretatianestrd@ell et
al., 2003).

The developmental literature suggests that, during early stages of language
acquisition, phonological representations are holistic rather than organizederesaof
phoneme-like units (Truman & Hennessey, 2006). Early reading abilitiegdrt® ti
phonological memory and retrieval as well as word recall and namingy #Rildchman,
2000). Reading requires the ability to map between the distinct sounds in words and
specific letter combinations (Noble & McCandliss, 2005). Since writtendedte
encoded representations of spoken words, the acquisition of different types of kreowledg
and skills is required to adequately learn to read (Vellutino et al., 2004). The brder o

language acquisition for children with language and learning difficuttie®rs that of
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non-affected children although the process occurs more slowly and over iaaheeixte
period of time (Bashir & Scavuzzo, 1992).

In recent years, a shift toward examining developmental models of childhood
language disorders has occurred (Richman & Wood, 1999). Over the course of
development, segmented structures emerge to compensate with the storagesaal ret
needs of a growing vocabulary, a process that is thought to be delayed and/or impaired i
children with Dyslexia. Components of the reading process change and develop as an
individual matures and, often times, generalizations are made regarding pederamn
naming tasks with little specificity and attention to developmental chaWgal$ &
Goodglass, 1986). When viewing these constructs from a developmental perspective,
additional complexities arise because linguistic functions change overRimikermore,
studies suggest that attention and memory systems improve with age (Morris, 1996)

Developmental Model of Dyslexia

Researchers have demonstrated that early language difficultieg &ty llater
reading impairments although the manifestations of deficits are not nélgebsasame
at a cognitive or genetic level (Bishop & Snowling, 2004). One of the most common
developmental problems seen in children is underachievement in reading and spelling.
Despite average intelligence, adequate reading experience, and no knownayeneti
neurological condition, these children demonstrate significant difficulteesiley to read
compared to their peers (Snowling, 2000). Developmental Dyslexia has bewd def a
“specific and significant impairment in reading abilities, unexplambay any kind of
deficit in general intelligence, learning opportunity, general motivatiosesory

acuity” (World Health Organization, 1993, p. 2,374). In general, children with Kgsle
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perform relatively poorly on cognitive tests of phonemic awareness, phonologitsal skil
sound blending, rapid automatized naming, auditory memory, certain types of visual
memory, and decoding of nonsense words, while performance on cognitive testsabf ve
and nonverbal reasoning and visual-spatial abilities is better (Bel|] 20aB).

A number of different hypotheses for the learning problems underlying
Developmental Dyslexia exist and many theories have been developasi@al,
cognitive, neural levels) to explain the difficulties associated with podirgpahd
reading (Savage, 2004). Some conceptualizations of Dyslexia assdnistibgarder is
fundamentally linked to characteristics in the brain (Habib, 2000). In particulaip due
the prevalence of oral and written language deficits that accompagxiay a
vulnerability of the left-hemisphere cortical systems sub-servirigusaspects of
language-related abilities is suspected.

In summary, the developmental research posits that early language sxquisit
involves multiple processes, and the activation of the visual and linguistic coding
processes are emphasized to facilitate the storage of words and use afdabguimg
development, children build phonological-orthographic connections between many
different patterns, sounds, and phonemes to support word identification skills. Due to the
complex nature of early language abilities, researchers recommengbiratorg
measures that assess multiple domains including intelligence, listemmpgyehension,
reading comprehension, spelling, and phonemic/phonological awareness to gagn a mor
accurate and comprehensive understanding of a child’s specific areangtrsand
weakness. Furthermore, researchers have demonstrated that early |aiifjoaljes

may lead to later reading impairments, meaning that various skills agsbwaiith
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reading development should be considered when children display expressive language
deficits. Given this brief review, it is now appropriate to consider the @searthe

specific childhood language development concerns of Dysnomia and word-finding
difficulties.

Nature of Dysnomia in Children

The previously described literature provides a brief introduction to the research
base surrounding developmental language and communication disorders in chidren. T
following review and presentation of studies focuses more specifically on Dysaohi
word-finding difficulties in children. The characteristics and idecdtion of Dysnomia
will be discussed, followed by the presentation of a relevant model of woel/attri
Possible causes for Dysnomia will be highlighted including deficits insgna
representations, phonological representations, and speed of processing. Raally, t
presence of Dysnomia within the context of learning, language, and readingjteisabi
will be presented to highlight the gaps in the current research pertaining togbe uni
nature of Dysnomia in children.

Overview of Dysnomia in Children

Research has documented that children with learning disabilities displayghami
and word retrieval difficulties as well as a decrease in verbal fluenag @\%emel,
1975, 1977). According to Wolf and Goodglass (1986), a number of processes are
involved in word retrieval and naming tasks and some common explanations for retrieva
difficulties include visual perceptual deficits, memory problems, vocabd&figits, and
rate deficiencies. For instance, verbal mediation has been postulated teeuetiezl/al

failure in a majority of individuals with Dyslexia. Rapid naming tasks seemduire the
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coordination of attention, perceptual, conceptual, memory, lexical, and adrgudab-
processes (Savage et al., 2007; Bowers & Wolf, 1993; Wolf, 1991; Wolf, Bowers, &
Biddle, 2000).

Dysnomia is associated with difficulties similar to those seen with areEsipe
Language Disorder yet individuals with Dysnomia often do not show signs of deduce
verbal output. Instead, Dysnomic children may display deficits with remembering
information in a sequential manner despite good expressive language skills. Tasks
requiring the perception and identification of a visual stimulus in addition to tihevedtr
of an associated lexical label may also prove to be difficult for childrignlanguage
and reading disorders (McCrory et al., 2004). More specifically, somarchses have
suggested that poor readers experience distinct difficulties in rapidiysaogand
retrieving verbal labels for visually presented stimuli (Savage,e2G07; Denckla &
Cutting, 1999; Wolf & Bowers, 1999).

Deficits in language processing and the production abilities of learnsiadgpldd
children are thought to be attributed to cognitive-linguistic processing tdediw
Dysnomia, or word finding difficulties (Wiig & Semel, 1977). Children with language
difficulties may demonstrate Dysnomia characterized by diffi@iltieshort-term
auditory memory, word retrieval, and rapid object naming (Richman, 2000).
Furthermore, subtle Dysnomia frequently coincides with reading impats{Denkla &
Rudel, 1976; Wolf & Goodglass, 1986).

In summary, multiple processes are thought to contribute to word retrieval and
naming difficulties. Some common explanations for word finding problems include

visual-perceptual deficits, memory problems, vocabulary deficits, andetitesdcies.
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Similarly, researchers consistently assert that language mmaats are associated with
reading problems. While there appears to be some agreement regardingplex com
nature of rapid naming and word retrieval, little consensus exists regardidigtthet
nature of Dysnomia, particularly in children. The specific charatitigssociated with
word finding difficulties and identification of Dysnomia will be discussed in thé nex
section.
Characteristics and Identification of Dysnomia

As previously mentioned, Dysnomia is often used to refer to individuals who have
naming or word-retrieval difficulties that are severe enough to impaattasgfedaily
functioning. The word naming process can be influenced by a number of factors
including word frequency, age of language acquisition, and type of word (Newman &
German, 2002). In some instances, word finding difficulties are a result of poor
vocabulary or a lack of exposure to certain words (Messer & Dockrell, 200k |
following sections, studies of children diagnosed with lexical retrievatdifies will be
presented. More specifically, performance will be examined for children whaylispl
significant difficulty producing words they are able to accurately ityeint
comprehension assessments compared with their chronological-age (CA) peers.

In studies that used a story-telling paradigm to assess the wordakatdities
of children diagnosed with Dysnomia compared to CA-matched children, German and
her colleagues found that children with word-finding difficulties (WFD) produced
significantly fewer words and displayed significantly impaired lexacaless abilities
compared to controls (German, 1987; German & Simon, 1991). The clinical pattern that

was observed involved both an inability to generate the appropriate word and the use of
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alternative behaviors, such as unnecessary repetitions or word substitutions, to
compensate for the Dysnomia. Despite findings such as these, questioesati
about the extent to which these various word-retrieval deficits constituteretdis
condition that is influenced by a single, cognitive mechanism or repr@ssnproduct of
other language and learning difficulties (Tingley, Kyte, & Johnson, 2003).

Previous research indicates that different neurological systems are inealved
discrete picture-naming tasks (i.e., confrontation naming) compared tefsetiae
naming tasks (e.g., Rapid Automatized Naming [RAN], Denckla & Rudel, 19764 Rapi
Alternating Stimulus [RAS], Wolf, 1986). According to Wiig, Zureich, and Chan (2000
poor performance on tasks involving confrontation naming seems to be associated with
the parietal and frontal lobes while serial-naming tasks accesstthatifior and
inferior frontal areas of the brain (Jacobsen, Nielsen, Minthon, Warkentin, & Wiig, 2004,
Wiig, Neilsen, Minthon, McPeek, Said, & Warkentin, 2002). Based on these findings, it
is unclear whether the processes underlying different expressive langsig constitute
separate patterns of naming difficulties or components of a single process.

Lexical Access Models and Word-Finding Processes

A number of separate processing components are thought to be involved in the
word retrieval process. While a multitude of adult processing models eegtnay not
be adequate for the assessment and identification of word-finding diffscuiitile
children. To date, no developmental models of lexical retrieval and accedseesve
established (Dockrell & Messer, 2004) meaning that current conceptualizaitions
Dysnomia in children are largely informed by adult processing models. Sadahpting

an adult model of lexical processing may not directly address the unique questions tha
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arise within a developmental context (Thomas & Karmiloff-Smith, 2002). Hence,
Dysnomia has been under-researched from a developmental perspective makimg this
important area of focus for the current study.

Models of lexical retrieval suggest that multiple facets of stored knowkHuimet
words are called upon in the process of producing words including word meaning,
syntactic properties, morphological composition, and sound structure (Indefreyeft,
2000; Levelt, 1999). Incorporating such models into the diagnostic evaluationdvénhil
with word-finding difficulties may help to distinguish the sub-processézadt in lexical
retrieval by identifying the underlying impaired mechanisms (Faustitiowsky, &

Shacht, 2003). Models of naming suggest that lexical access proceeds in twad disti
steps with semantic and phonological codes being processed independently of one
another, indicating that different brain areas are being used (Ipdefrevelt, 2000).
Semantic representations refer to those codes pertaining to the meanmguag&awhile
phonology defines the letter-sound associations involved in language production. The
lexical retrieval deficit could be a result of a disconnect between semadtic a
phonological codes, implying that the target word is selected yet the appeopri
phonological code of the word fails to be recognized and activated (Faust, Dikyfrovs
& Shacht, 2003).

A two-stage model of lexical access has been proposed by Levelt, Roelofs, and
Meyer (1999). Lexical access refers to the process by which infomaiout words is
retrieved from memory and mapped to a lexical concept on an articulatory progp@am. T
process of word production is started by the intent to produce a word. Activation of the

conceptual representation of the word first occurs in the semantic systam bef
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attempting to retrieve a lexical-semantic representation thatisi¢gecal items into

action. The two stages of lexical access include (1) lexicaltegieor the retrieval of an
appropriate word which makes the semantic and syntactic information avatab(2)
phonological encoding in which the stored phonological form of a word is accessed and
input results in speech production.

Researchers have recently focused more explicitly on the semammg)eand
phonological (lexeme) frameworks to better analyze the nature of word-finding
difficulties of children (Faust, Dimitrovsky, & Davidi, 1997). Based on the knowledge
gained from studying adult models of naming, word-retrieval deficits Idreimi may be
a result of faulty semantic or phonological representations that intentéréast and
accurate lexical retrieval (Messer & Dockrell, 2006). Therefagessments of children
should consider the accuracy of responses, patterns of errors, and speed of weatl retrie
Working within a developmental framework requires that specific factors, susgead
of information processing and developmental parameters of language tamgbisitaken
into consideration; thus, a broader, more general conceptualization of the procégs may
needed (Thomas, 2003). In the following section of the review, possible causes of
Dysnomia will be explored, including the differential role of semantic and phonalogic
representations.

Possible Causes of Dysnomia

Within the framework of the previously discussed model of lexical access, some
possible reasons for word finding difficulties include disruptions in the lexicadtgah
or phonological processes. As a result, researchers have recently focusedphimtly ex

on the semantic and phonological frameworks to better analyze the nature -of word
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finding difficulties of children. According to Wolf and Goodglass (1986), a number of
processes are involved in word retrieval and naming tasks and some common
explanations for retrieval difficulties include visual perceptual dsfiatemory

problems, vocabulary deficits, and rate deficiencies (Wolf & Goodglass, 1986).
Moreover, word-retrieval tasks seem to require the coordination ofiattepérceptual,
conceptual, memory, lexical, and articulatory sub-processes (Savage@0@| Bowers

& Wolf, 1993; Wolf, 1991; Wolf, Bowers, & Biddle, 2000). In order to conceptualize the
unique nature of Dysnomia, common hypotheses regarding the locus of word-finding
difficulties will now be explored.

Semantic Representations

According to models of adult word production, the processing of semantic
information occurs at the lemma level (Levelt et al., 1999). The associativedne
semantic representations and word-finding difficulties has been examinedhlineug
study of semantic errors, semantic priming, the ability to produce dafisitand
semantic fluency. With regard to naming errors, research documents the assuhgbti
semantic errors are a result of incomplete semantic representatidmpdnological
errors are likely a result of phonological representations that are inaeléblesser &
Dockrell, 2006). The most frequently encountered type of naming error in children w
Dysnomia is semantic errors (Rubin & Liberman, 1983).

McGregor (1997) conducted a study examining the performance of presshooler
between the ages of 3:3 and 5:9 years, with and without word-finding deficits.
Participants completed three different tasks requiring word finding thatiedltwo

subtests from the Test of Word Finding (noun-naming and verb-naming) and a story
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retelling task. While the error profiles of the two groups were similaraséc rather

than phonological errors were the most common type of error made for both groups.
Nevertheless, children with word-finding deficits displayed a higier of errors.

Results from this study seemed to suggest that the differential propatiseimantic
versus phonological substitutions constitutes developmental evidence for lemma and
lexeme distinctions as proposed in adult-based models of lexical storage.rRaré)er
the predominance of semantic errors produced by participants indicataslyhe e
organization and storage of lexical information. However, children with wodaafy
difficulties may simply have a less well-developed language systemarehto typical
language-learning controls that results in a higher rate of errors.

Dockrell, Messer, and George (2001) found similarities between the performance
of children with word-finding deficits compared to both language-age (LA) and CA-
controls on naming tasks. In particular, the amount of errors made by childinernomd-
finding difficulties and the LA controls was similar, while both groups performed
significantly worse than CA controls. These results reiterate éhadrstic errors were the
most frequently encountered type across all groups, and no significant groapendds
were found in the proportion of semantic errors made. Based on these findings, semantic
errors while naming objects are common across all groups of children and do not appear
to specifically differentiate between groups; thus, the origin of semantis é not
entirely clear.

Semantic errors may occur due to a failure to access the target phonological
representation of a word, resulting in the activation of a related serpaotoiogical

code (McGregor, 1994). In other words, semantic errors may arise when tbg chus
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retrieval difficulties are at the phonological, or lexeme, level. Examiniifgreint types

of naming actions or the effects of semantic priming for children maypats/ide some
additional insights into the source of semantic errors. With regard to naatiogsa
differences between children with WFD compared with LA and CA controls have be
documented (Dockrell et al., 2001). For example, Dockrell and her colleagues (2001)
found that children with word-retrieval deficits produced fewer errors whds vegre
closely related to the target and, instead, had a tendency to produce more general or
inappropriate verbs. McGregor (1997) also reported that, when children with word-
finding difficulties were naming verbs or actions words, fewer “I don’t know” regmons
were noted.

In an effort to more closely examine the processing of semantic information,
McGregor and Windsor (1996) studied the effects of semantic priming. The panfmem
of eight children with word-finding (WF) deficits (ages 3:8-5:9 g¢aras compared to
eight CA-matched and eight adult controls with normal word-finding on namikg tas
under primed and unprimed conditions. Participants were asked to name a total of 40
pictured objects, each which could be correctly labeled with a simple noun or a
compound (e.g., cane or walking stick). The primed condition involved semantic
(meaning) primes for both the simple and compound targets as well as a pacgl le
(phonological) prime for the compound targets. Results indicated that naming errors
decreased across groups when primes were provided although the primes did not allow
the children with WF difficulties to fully compensate. The gap betweenrtberates of
the WF group and the two control groups was not reduced in the primed condition and

the quality of errors made by the WF group did not improve in response to primess. T
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findings suggest deficiencies in lexicon size, elaboration, and/or organizétlls in
children with WFD.

In a later study conducted by McGregor and Waxman (1998), no group
differences were found in the pattern of accuracy or errors despiteaussngnique of
guestioning designed to investigate the differential nature of semantisee{@ons.
However, children with word-retrieval deficits displayed more “I don’'t knosgponses
and errors. Although small sample sizes were used with both investigatioher neg
of these studies provided adequate support for the notion that children with WFD have an
impaired semantic system compared to CA controls.

In order to test the hypothesis that deficient lexical storage abilitig@pltae in
the naming problems associated with language impairments, the naming anddrawin
responses of a child with specific language impairments (SLI) wede(Msxsregor &
Appel, 2002). On tasks measuring confrontation and repeated naming skills, the
participant demonstrated frequent semantic substitutions and occasional phonologic
substitutions. Comparative picture naming and picture drawing performavessed
that some semantic haming errors were due to sparse semantic represemigtons
others were a result of sparse phonological input and output representations. Phdnologica
naming errors, in contrast, were typically associated with strong semgprigsentations.
Overall, McGregor and Appel (2002) concluded that the naming errors of childlren w
specific language impairments appear to be associated with lesedietgilesentations.

Through the use of word production tasks, such as verbally defining words,
Dockrell, Messer, George, and Ralli (2003) demonstratedhildren with WFD

produced a comparable number of adequate definitions when compared to CA and
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naming age peers. While the generation of definitions was similar across gtolgvenc
with WED provided significantly less accurate definitions, particylemt object names.
Dysnomic children appeared to have a difficult time retrieving featurésiquag to the
semantic category while they were able to access a higher proportiesaniptors
regarding an object’s appearance. These findings suggest the pggsigilinode of
presentation and response may impact performance for children with word-finding
difficulties. Due to the verbal nature of the required responses, it is difficult to
definitively conclude the impact that this mode of responding may have had on
performance.

Another way to examine the role of semantic (and phonological) representations
on the word-retrieval process is to assess children’s serial frékeoreibaency skills.
Tasks measuring the word retrieval and recall of information typicskyree child to
generate as many words as possible that correspond to an identifie(etargsords
beginning with a certain letter or pertaining to a specific categBgyformance on this
type of task, such as the Word Fluency test, is likely to provide additional information
about the strength of links among different elements within the lexicainsyst

In their study, Messer, Dockrell, and Murphy (2004) required children with WFD
to generate as many words as possible within a specified amount of time ersisg it
from the Phonological Assessment Battery (PhAB: Frederickson, Fritlga&dR, 1997).
Researchers examined word retrieval for items in the same semandmdeamantic
fluency), with the same initial phoneme (alliteration fluency), and the saynmeerh
(rhyme fluency). Results indicate that children with WFD performed batter

phonological tasks (alliteration and rhyme fluency) compared to their perfoenca the
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semantic fluency tasks. One possible explanation for these findings is tiegrchiith
WEFD performed poorly on semantic tasks not containing a phonological component
because the networks of connections between semantic elements in the lexec@ssve
sophisticated than those of other children and less developed than their phonological
representations. Greater difficulties with semantic fluency taskpa@d to alliteration
and rhyme fluency may suggest that these findings were not simply a regeiteoél
retrieval deficits.

Other studies have examined the nature of semantic deficits in a grougloérchil
defined agpoor comprehendelis an effort to better understand the nature of semantic
difficulties. According to Nation, Snowling, and their colleagyesr comprehenders
are those children with intact phonological skills who display impaired perfornaeince
tasks of discrete picture naming in addition to poor comprehension skills, diftcwiitih
contextual facilitation when reading, and deficient semantic priming xiGaledecision
making task (Nation, Marshall, & Snowling, 2001; Nation & Snowling, 1998; Nation &
Snowling, 1999). Results from this collection of studies suggest that childrerbdesasi
poor comprehenders display similar patterns of semantic errors compahddrenc
with word-finding difficulties. Furthermore, children with semantic-loasemprehension
difficulties also demonstrate slower and more inaccurate namingezbilithildren
described apoor comprehendeisave also been found to display adequate standardized
scores on decoding and phonological awareness tasks while lower scores on tasks
measuring semantic fluency and naming (Messer et al., 2004). Overalfititdsgs
suggest that there may be similar underlying deficits in children with WFDhasd t

individuals described gsoor comprehenders
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In summary, some research suggests that word-finding difficulties may t¢gigina
at the lemma, or semantic, level. Children with WFD have been found to display subtle
problems with verb usage, defining words, and semantic generation compared to CA
controls. However, the evidence found for children with WFD making significartthe m
semantic errors across research studies in relation to CA and LA contnols i
definitive. These findings suggest that there is a need for assessmeipestier
language deficits to incorporate differential modes of responding and presenting
information rather than solely focusing on the use of verbal processes. Furthermor
multiple measures should be used to examine a cognitive domain (e.g. expressive
language) to more accurately pinpoint the nature of the impairment. As & tfesse
components were incorporated into the design of the current study. In particular,
differential modes of responding and multiple measures of expressive langerage w
used during the diagnostic assessment of the sample.

Phonological Representations

While a number of studies suggest that impoverished semantic representations
contribute to word-finding difficulties in children, other researchers hawedfevidence
to suggest that expressive language deficits occur at the lexeme, or phahdiegkt.
Recent studies have built upon the findings of earlier single case designs by
investigating larger samples of children with word-finding deficiiadrticular, two
larger studies have specifically examined the lexical access praoeés® of word
substitutions, and error patterns in this group of individuals (German & Newman, 2004;
Newman & German, 2002). For instance, Newman and German (2002) studied the

influence of lexical factors known to impact lexical access in adults on the gtasval
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processes of children. The lexical factors examined were word frequegeeyf-a
acquisition, and stress pattern. Participants included 320 typical and atypiakl (wor
finding difficulties) language-learning children, ranging in age from 7 to afsye
Results from this study suggest that various lexical factors influen¢éexibal accessing
process in children. Words that were higher in frequency (e.g., more familigu)rexd at
an earlier age, and which contained the typical stress pattern for the languwagsasier
for children to name. Significant interactions indicate that age-of-acquigftfects
decreased with maturation for typically-learning children whereas éfieszts continued
to impact lexical access of children with WFD across the ages studied. iruasgst
suggest the possibility that word-finding and retrieval difficulties ildcln may prevent
them from developing strong access paths to these words, which subsequently leads to
further expressive language and possible reading deficits.

In a retrospective, exploratory investigation, German and Newman (2004)
examined the types of target words that children with WFD had difficulty naamdghe
types of errors made. Subjects included 30 children with WFD between the ages of 8 to
12 years. Findings indicated that successful word-finding was predictedrd
frequency, and both target word substitutions and error patterns were affetted b
lexical factors being examined in the study including age of acquisition amicaféy.
More specifically, participants had the tendency to produce substitutions thdtigleze
in frequency and learned earlier than the target words. Results from tmsatian of
how various lexical factors impact word-finding errors in children suggedtiifiextent

types of words are more likely to result in failures of lexical acdedifarent stages of
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processing. Therefore, when assessing children with WFD, it seemsargdesconsider
the potential impact of specific lexical factors on performance.

Findings from these studies suggest that lexical factors may influence an
individual’s ability to accurately name stimuli, the substitutions used, and typef er
made. While some children in these studies were able to access the semantic
representation of words, difficulties at the phonological level were documented.
Researchers speculate that impoverished phonological representationspaety im
performance or difficulties may arise because of organizationakésapf the
phonological lexicon that prevent access to the complete phonological represaritati
target word (German & Newman, 2004). The inability to adequately retrieve words
seems to correspond with the “tip-of-the-tongue” phenomenon in which difficulées ar
thought to arise at the phonological level of representation rather than the, lemma
semantic, level. More specifically, blocked responses appear more commortstiaat
are less familiar and “might indicate that such errors occur when list&ileto gain
access to the appropriate region of the lexical space” (German & Newman, 2004, p. 631)

As children continue to develop and mature, significant changes in phonological
representations take place. While the progression of language acquisitibitdi@nc
with WFD mirrors that of non-affected children, the process occurs more slow/iyver
an extended period of time (Bashir & Scavuzzo, 1992). Furthermore, children with
language disorders demonstrate changes in the type and severity of iiffiouéir time
and the progression of language difficulties appears to move from the broad t@ specif
aspects of language. According to the lexical restructuring hypotheseseatations in

the lexicon gradually become more segmented, particularly betweegethefal and 8
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years (Metsala, 1997). Restructuring is thought to occur on an item-by-igesrstating
with high-frequency words.

In summary, the more frequently information is retrieved from the lexicon, the
stronger the connections between cognitive processes. Thereforeptheechildren
with WFD at the lexeme, or phonological, level may reflect reduced expenatit
retrieving these specific lexical items. As previously mentioned, whédrehilearn
more words, lexical representations become less holistic and more seg(Bastad &
Scavuzzo, 1992). Because phonological awareness and decoding abilities are often
relative areas of strength in children with WFD (Messer et al., 200€gms doubtful
that impaired phonological processing and representations are the sole cahsalisne
of children’s difficulties. Clearly, interpretations of phonological errecpiire additional
study and appropriate comparison groups are needed to more accurately identify the
source of Dysnomia, particularly with children not displaying impairedimgaabilities.

Slower Speed of Processing

In addition to reviewing the possibility that word-finding difficulties steam
inadequate semantic and/or phonological representations, speed of processingtseprese
an integral component of language impairments in children. Several studiesgatede
that children with word-retrieval problems perform slower on tasks of naming cednpar
to controls groups.

In a study conducted by German (1985), the word-retrieval abilities ofdDyis
children (defined as learning disabled children with word-finding deficitsg we
compared to LD children without WFD with regard to the naming of letters, numbers,

and colors. Results indicated that, when asked to name stimuli with more complex
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semantic representations (e.g. colors), children with WFD were slowgyazed to CA
controls. However, Dysnomic children did not demonstrate naming difficulties whe
naming letters and numbers, which are considered to have minimal semantit.conte
Furthermore, more errors and secondary characteristics were noBagifamic

children when naming colors and letters, but not numbers.

In a follow-up study, German (1987) examined the word-finding skills of
Dysnomic children (defined as learning disabled children with word-findingitigfi
compared with those of LD and normal children without word-finding difficultieswhe
naming letters, numbers, and colors. Each group consisted of nine Caucasian males
between the ages of 8 to 12 years. Comparisons of word finding skills between groups
and conditions were made with respect to completion time, errors, and secondary
characteristics. Dysnomic children manifested significantly more earatdonger
completion times on letter and color naming while performance was similant@is
on number naming tasks. LD children demonstrated comparable performance to the
normal controls when naming colors, letters, and numbers. Overall, these findings
indicate that children with Dysnomia were significantly slower on nanaisistthan
children without word-finding difficulties. While research has consistefdtumented
the higher incidence of males with reading and expressive language défadtnpared
to females, results from this study should be interpreted with caution due to thesabsenc
of females from the sample.

There is growing evidence to support the notion that processing speed is a reliabl
predictor of developmental difficulties, including reading and literacy prob(8ansage

et al., 2007). In particular, some studies have sought to clarify the nature ofvegniti
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difficulties in below-average readers by examining a range of vasidibhbught to be
associated with word-finding abilities such as rapid naming, phonologicat e,
nonsense word reading, motor-balance automaticity, and working memory. Focénsta
Catts, Gillespie, Leonard, Kail, and Miller (2002) investigated the rolpesd of
processing, rapid naming, and phonological awareness in reading achievement. Group
comparisons indicated that poor readers were proportionally slower than gdedsre
across response time measures and on the rapid object naming task. Resultthsiiggest
some poor readers have a general deficit in speed of processing, andidgfioulapid
object naming may partly reflect this deficit. Further analyses denatestihat speed of
processing explained unique variance in reading achievement.

While research is inconsistent, findings seem to support the notion that Dysnomic
children are typically slower on naming tasks than comparison groups and, more
specifically, perform poorly on tasks that involve the naming of semanticatiplex
stimuli (e.g., colors, objects) rather than all stimuli. Based on these findddisoaal
studies are needed to confirm the specific nature of naming differences graopsg of
children with Dysnomia while an examination of differences across eliter
developmental ages would be useful.

In summary, the findings in the literature described above regarding the locus of
word-finding difficulties in children are somewhat mixed. Some rebeas@ostulate
that the semantic representations of children with WFD are not well develogiedgm
retrieval less accurate and slower. However, there is not sufferetgnce to suggest
that semantic errors are more prevalent in Dysnomic children comparektol groups

without word-finding deficits. The strongest evidence supporting the notion that gemant
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difficulties impact word-finding skills in children is the ability of chiger with WFD to
more adequately name stimuli with less semantic content (e.g. batttraumbers).
Additional evidence supporting this claim includes difficulties with semalgnty
tasks and the quality of definitions produced (Messer & Dockrell, 2006).

The nature of phonological representations in Dysnomic children is also not clear.
While some researchers have suggested impoverished lexical repress@tsthe
source of naming difficulties (McGregor, 1994), not all children with Dysnalisiglay
poor phonological skills. Instead, word-finding difficulties may be a result of pda |
between the semantic and phonological representations of a word (e.g. tipaighe;t
Faust et al., 1997; German & Newman, 2004). Due to the lack of consistency across
numerous research studies, it is possible that multiple causal factors iefpsdterns of
naming in children. Producing a model of naming development that adequately explains
how these processes work together, which cognitive processes may contributentp nami
difficulties, and how children can compensate when one process is comprised is a
challenging endeavor that has not been tackled in the current research literature
Therefore, it seems necessary to consider the nature of word-findingldgamong
various groups of children to help identify the relative cognitive parameters invalved i
the naming processes of children.

Studies of Lexical Access in Children

Due to the lack of research examining lexical retrieval processes inechddd
the importance of considering comparative data, the following sections rénaevature
of word-finding difficulties among three additional groups of children who commonly

display dysnomic-like behaviors: children with learning disabilities (LD)¢ifpe



39

language impairments (SLI), and Dyslexia, or reading difficulties. #\8ume degree of
overlap has been suggested among these various subgroups, it is unclear to what extent
these three groups are distinct. The purpose of this section is to demonstratectiat le
retrieval problems occur in a range of children, to consider whether difign@ups of

children with expressive language deficits have similar profiles otikgg abilities, and

to discuss how findings from these different groups help to inform the unique nature of
Dysnomia.

Learning Disabilities

The word-finding difficulties of children diagnosed with a learning disalulity
who were selected based on their lack of academic progress at schoohareedxa
this section. While a variety of selection criteria and assessment eeasre used in
the studies reviewed, Dysnomia appears to be a common feature of a significant
proportion of these children.

Early investigations of children with lexical access difficulties docunaetinat
these children displayed low school achievement, poor verbal fluency (Johnson &
Myklebust, 1967; Wiig & Semel, 1975), a narrow understanding of word meanings, and
limited imagery (Johnson, 1968). Wiig and Semel (1975) assessed and compared the
accuracy and speed with which participants verbally named visual stimuli, pcbduc
sentences based on stimulus words, and defined words. The authors concluded that the
language production deficits in LD children were related to delays in gpasgfects of
cognition, the convergent and divergent production of semantic units, and a reduction in

the retrieval of verbal labels and syntactic structures.
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In a comparison study conducted by German (1979, 1985), children with average
levels of intelligence and adequate receptive language abilities whayaidgelow
grade level performance on academic tasks were assessed. Moiead|ye tife word
finding skills of Dysnomic children (learning-disabled (LD) children with DYyvere
compared to those of LD children without WFD when naming letters, numbers, and
colors (German, 1985). Patrticipants included children between the ages of 7 to 11 years
and results indicated that the sample had a range of WFD compared to typically
developing CA controls. Retrieval difficulties included more errors, loragenties to
produce words, differences in the types of errors made (German, 1982), and noate lexi
difficulties in spontaneous speech.

In another study conducted by German (1987), she assessed the presence of
specific word-finding characteristics and spontaneous language alaliieng a sample
of 56 normal and language-disordered children between the ages of 7 and 12 years.
Results found that two spontaneous language profiles emerged that were unique to
participants with word-finding problems, and both productivity level (i.e., Express
Dysphasia) and specific word-finding behaviors (i.e., Dysnomia) diffateqtithe
groups. Children with word-retrieval difficulties produced shorter stories amifested
significantly more word-finding behaviors than did the normal controls.

Based on the available research examining Dysnomia among children with
learning disabilities, it seems that children who are making poor acadesgre$s in the
school environment may be at greater risk for lexical difficulties coaaptar CA and 1Q-
matched controls. However, most of the previous studies did not use LA-control groups

or standardized assessments, making it difficult to determine whether hiswviag
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children experience general difficulties with language that impaicdeskills or
whether Dysnomia was truly present.

Specific Language Impairment (SLI)

Early studies pertaining to lexical access of children with specifguiage
impairments suggested that performance on discrete naming tasks was siotagmed
more errors, and involved naming difficulties compared to that of CA-matched lpeers
particular, Wiig, Semel, and Nystrom (1982) evaluated the sensitivity of two indiepe
rapid naming tests, Naming Pictured Objects and Producing Names on Confromtation, i
differentiating children with language and learning disabilities (LLD)nfisame-age
peers with normal language development and academic achievement. iote) tiae
and accuracy measures differentiated between the two groups. All Liddechil
displaying word-finding difficulties in spontaneous speech were identifiedtal
naming time measures on the Naming Pictured Objects Test which fellmargé §D
above the mean for the control group. Based on these findings, the authors concluded that
the Naming Pictured Objects Test may be used as a quick screening measoirel f
finding difficulties, particularly among first- and second-graders.

The nature of language deficits among children with SLI are considered to be
heterogeneous. These children display a range of abilities, and SLI is thibght t
caused by a variety of different mechanisms (Leonard, 1998), meaning thagemassi
of this population may include some children with WFD and some who do not. Despite
the uncertainty about the relationship between studies of SLI and WFD, studies
examining this group of children can help to further define the nature of woreletri

deficits in children with language impairments. Some researchers trat children with
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language difficulties have a less well-developed lexical system tAaroQtrols,
resulting in less elaborate semantic entries entering into the langiségy® eind word-
retrieval access problems (Kail, Hale, Leonard, & Nippold, 1984; Kail & Lreri®86).
McGregor, Friedman, Reilly, and Newman (2002) suggested that naming esults r
from less elaborate semantic representations.

Another possible reason for word-finding difficulties among children with SLI
could be that children with impaired language abilities are generaleslat responding
to stimuli, and an overarching reduction in processing speed accounts for slow naming
speed (Kail, 1994 More specifically, Kail (1994) demonstrated a method that could be
used to test the hypothesis that children with specific language impairngnte&pond
slower than unimpaired children on a range of tasks. The data consisted of 22 pairs of
mean response times (RSTs) obtained from previously published studies. Each pair
consisted of a mean RST for a group of children (aged 6-13 yrs) with SLI for an
experimental condition and the corresponding mean RST for age-matched children
without SLI. If children with SLI always respond slower than unimpaired @anlty an
amount that does not vary across tasks, then RSTs for children with SLI shouldeincreas
linearly as a function of RSTs for age-matched control children without &ld.ré&sult
was obtained and is consistent with the view that differences in processiddgospgeen
children with and without SLI reflect some general (i.e., non-task speaigpanent of
cognitive processing.

Results from several studies comparing the performance of children witb SLI
CA peers across a range of tasks have supported the hypothesis that aedunetrah

in processing speed accounts for slow naming speed (Kail, 1994; Windsor & Hwang,
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1999). While many of the tasks used in these studies rely on linguistic proaedsas
responses, some studies have also documented slower performance when padi@pant
presented with non-linguistic stimuli (Miller, Kail, Leonard, & Tomblin, 20@indsor

& Hwang, 2002).

Miller and colleagues (2001) investigated the speed with which children with SLI
respond on a range of tasks. Participants included 77 children in the third grade between
the ages of 8 and 9 years. They patrticipated in ten different tasks thdeohboth
linguistic and non-linguistic activities. Results indicated that childriém 8LI responded
more slowly across all task conditions, including when linguistic and non-linguisti
measures were analyzed separately. Findings from the group aralppert the
hypothesis that speed of processing in children with SLI is generallyrsloarethat of
children with normal language abilities. However, some children with SLI didhot
these deficits. More recently, Montgomery (2002) has suggested that slowesingces
speed for identifying target words among children with SLI may actualéyresult of
the inability to carry out specific cognitive operations such as those involvirkgngor
memory.

In their study examining the developmental patterns for three continuous rapid
naming tasks among children with SLI and typical children aged 6 to 16 yeags, Wii
Zureich, and Chan (2000) found similar naming speeds across groups for naming colors
and shapes. However, on the more complex task involving the serial naming of colored
shapes, children with SLI performed slower than CA-matched controls adragesl

except at 15 and 16 years of age. These findings indicate that the requiremewms f
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dimensional, continuous naming resulted in reduced naming speed and interference with
fluency in language production in about half of the clinical sample.

Children with SLI may also experience difficulties in accessing thefapeci
phonological form of a word (McGregor & Appel, 2002). For instance, Faust and
colleagues (1997@pplied the "tip of the tongue" (TOT) paradigm to the study of naming
problems in children between the ages of 7 to 8 years with language disaluhtiggred
to individuals without LD. A picture-naming task usually used with normal children was
given to the sample and, although the two groups did not differ in the semantic
information they had on words not fully retrieved, the LD children had less valid and
more invalid phonological information. They also had fewer correct responses and
spontaneous recalls, more “I don’t know” and TOT responses, and less accuratg "feeli
of knowing" (FOK) judgments. These results demonstrate that dissociations istay ex
between the semantic and phonological levels of word representation, supposting a t
stage model of word retrieval. These findings provide evidence in favor of a ph@ablogi
treatment approach for naming problems in LD children.

In summarythe studies of naming abilities in children with SLI suggest slower
and less accurate naming processes among this group. Possible reasons Worthes
finding difficulties include less elaborate semantic representatiohs iesticon, a less
well-developed language system, or a delay in vocabulary development (D&ckrell
Messer, 2004). However, arguments have also been made that slower, moretaaccura
responses are a result of a slower speed of processing. With the absefampfrbl

groups from many studies, coupled with the lack of systematic investigatidas ey
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to information processing skills, researchers are reluctant to dram adinclusion about
the reasons for slower naming abilities among children with SLI.
Dyslexia

The word-finding difficulties of children with Dyslexia will be examinedhrs
next section. As in previous sections, recent findings have indicated that different
mechanisms may be responsible for naming deficits in this group of childreine Befo
examining the specific nature of naming difficulties in Dyslexic chiidsmme of the
common risk factors associated with this developmental disorder will bedhtgdi
Several risk factors have been associated with a higher incidence of lamguaagading
disabilities. Research has demonstrated a higher incidence of Dyslexades, with a
significant familial occurrence (Habib, 2000). A strong genetic componentykiexia
has been documented and children are considered to be at a higher risk of displaying
reading difficulties when at least one family member, specificgtigrant, has a history
of Dyslexia. Similarly, children with a history of language and speechsleiay be
more susceptible to develop impaired reading. Thus, children with a family hastdiyr
a history of early speech delays are particularly vulnerable toafewehtal Dyslexia.
Children with Dyslexia often have associated deficits in related domaiosgimg
expressive language (dysphasia), writing abilities (dysgraphiahematical abilities
(dyscalculia), motor coordination (dyspraxia), and attention ability flaygtiee or
inattentive type) (Dewey, 1995; Fawcett, Nicolson, & Dean, 1996).

In a study conducted iyavage, Pillay, and Melidona (2007), the cognitive
predictors of variable performance in reading and spelling skills amomgesaf poor

readers and spellers were investigated. More specifically, the dsstcizetween RAN
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tasks and measures of decoding and processing speed were explored in an effort to
determine which of these underlying variables appear to be uniquely assaitt
literacy. The sample included 65 children, ranging in age from 7:9 to 13:2 years, who
were identified as below-average readers and spellers. Results of thafatyses
identified three primary factors (1: Rapid Naming; 2: Alphanumeric Nan3ing;
Decoding), with Decoding representing the strongest predictor of litenacgxglaining
approximately 50% of the variance. While an additional effect was found for
Alphanumeric Naming after Decoding was entered into the regression, the effieqie
was relatively modest, explaining only 2% of the variance in literacy.

Results from this study do not support the claim that performance on
alphanumerimaming tasks and phonological decoding are largely independent in poor
readers as found by Wolf and her colleagues (2000). Instead, letter/digit naming and
decoding were correlated and they were found to load together in the factor abalgsis
to the weak but significant loading found for non-word reading on Alphanumeric
Naming, caution should be taken in interpreting performance on the alphanumeric RAN
as a pure measure of naming rather than independent of decoding ability. An additional
analysis found literacy to load strongly only with the Decoding factor whiletradt a
with either of the other factors that involved RAN. Based on these findingemtsdbat
only those aspects of RAN that are related to non-word decoding abilityarglgtr
associated with variation in literacy performance. The data from this stiggjest
nonsense word decoding is the strongest indicator in the cognitive assemschent

identification of reading difficulties.
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In a longitudinal study, Meyer, Wood, Hart, and Felton (1998) examined the
predictive value of rapid naming tests for various aspects of later rgaslifogmance.
Two large samples of students were evaluated (Grades 3-8) via a st dlatt
neuropsychological, intelligence, and achievement measures. Resultsehdhedtrapid
naming strongly predicted single-word reading skills, but only for poor redéladings
did not support the predictive value of RAN in the average reading group. There¢ore, t
authors concluded that the automaticity of retrieval, rather than a lack of word
knowledge, contributes to the predictive value of performance on RAN tasks.

Felton and Brown (1990) examined the possibility that rapid naming predicts only
a subset of reading skills. In a sample of at-risk students, the authors foungithat ra
naming of alphanumeric stimuli (letters and numbers) in kindergarten was onebebthe
predictors of first-grade word identification but not word attack skills. &hesults
suggested some degree of variance between decoding and naming skills.eFaetiiff
effects of naming rate for letters versus objects were examined in asaieplto 10-
year-olds considered at-risk for developing learning problems. Findingsiiedithat the
speed of naming letters made the largest independent contribution to level of word
recognition (16.6% of variance), while speed of object naming made a substantial
contribution to level of reading comprehension (14% of variance). Badian (1995) later
found that untimed letter naming of children in kindergarten, rather than rapid naming,
was a strong predictor of reading level through sixth grade.

In the same vein, Bowers (1995) studied the naming skills of poor and average
readers between Grades 2 through 4, and findings indicated that measures of vocabulary

knowledge, phonological awareness, and rapid naming contributed differentially to the
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prediction of specific reading sub skills. Measures of rapid naming bettecteaedpeed
of naming words in isolation than word attack (decoding) skills. In addition, perfoeman
on rapid naming tasks contributed to the prediction of reading comprehension based on
its contribution to word latency. Furthermore, performance on naming tasksrditiezd
between poor and moderately poor readers but not between moderately poor and good
readers.

Performance is thought to predict reading acquisition and distinguish average
from poor readers, particularly when alphanumeric stimuli are presertect(8&
Swanson, 1991; Wolf, Bally, & Morris, 1986). Further, RAN has been substantiated as a
significant predictor of reading even after statistically controllorgpther variables
including 1Q, SES, attention deficits disorder, and phonological awareness éBower
1995; Bowers & Swanson, 1991). Despite consistent findings in the research that RAN i
associated with aspects of reading ability, specifically how RANenftlaes reading and
how this influence changes over time is still not completely understood byatesesar
Due to the multi-componential nature of RAN, interpreting performance on narskgj ta
is complicated (Wolf & Bowers, 1999; Wolf, Bowers, & Biddle, 2000).

Wolf and Goodglass (1986) conducted a longitudinal study examining
confrontation naming abilities in three groups of children (average readeesred
readers, and bilingual readers). Results indicated that kindergarten pederama
confrontation naming tasks predicts reading performance in Grade 2, pdsticedaiing
comprehension. Confrontation naming differentiated average from impaired raaders
findings also suggested that lexical retrieval, not vocabulary knowledgmagasource

of difference between reading groupsanother longitudinal study of RAN, group
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differences for naming letters and numbers (graphological symbols)ouere
regardless of reading level or age while only early age group differemecessupported
for naming of objects and colors (non-graphological symbols) (Wolf, B&alMorris,
1986).

In a study investigating the relationship between phoneme awarenespidnd ra
naming skills with subsequent reading and spelling ability, Cardoso-Mantins a
Pennington (2004) examined performance across two developmental periods (K-Grade 1;
Grade 1-2). Results suggest that both phoneme awareness and rapid naming play an
important role in early literacy acquisition although, relative to phoneme aessmerapid
naming plays a modest role. A specific effect for rapid naming was amhgdfamong
children in the high-risk group (e.g. familial history of reading difties) and was
limited to rapid naming of letters and numbers.

Savage and Frederickson (2006) conducted a study to examine multiple deficit
areas among average and below-average readers and spellerpaPsticere compared
on various factors including handedness, phonological processing, verbal short-term and
working memory, rapid naming, and perceptual-motor fluency tasks. With regard to
performance on measures of rapid haming, significant differences were foumdimng na
speed between the two groups. Furthermore, groups differed significantly @wligipi
naming while no significant differences were noted between groups when rapidhgna
objects. These results suggest that naming effects in reading and sgrellspgcific to
alphanumeric stimuli (Savage & Frederickson, 2006; Semrud-Clikeman, Guyff& Gri
2002) and demonstrate that associations between RAN, reading, and spellinfenty re

a more specific deficit rather than a general processing speed diffieoliywing
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analyses of effect sizes, support was found for the hypothesis that RANiehelass
important than phonological factors in reading. However, performance on alphanumeric
RAN tasks appears to be more strongly associated with spelling. On esxatshort-

term and working memory, no reliable differences were found between aaghge
below-average readers.

In summary, results from this body of research demonstrate that rapid naming
abilities affects the development of word identification, not word attack, skilsnay
impact reading comprehension as well as the speed and accuracy of passage readin
(Meyer et al., 1998). Other researchers agree that deficits in rapidghatrongly predict
difficulties with sight word identification as well as speed and accurameoling, but
suggest that poor performance on naming tasks is unrelated to comprehension g8owers
Swanson, 1991; Cornwall, 1992; Torgesen, Wagner, Simmons, & Laughon, 1990).

Overlap between Dysnomia and Dyslexia

The next section of this chapter will present theories of reading development to
demonstrate the overlap between Dysnomia and Dyslexia in children. Moifecafigc
the three deficit theories of developmental Dyslexia — phonological coret giefpid
naming deficit, and double-deficit hypothesis - will be presented. Finallyg som
alternative explanations for the presence of both naming deficits and reagaighents
will be explored.

Processes Involved with Reading

Theories of reading development highlight the importance of phonological

processing and numerous studies have demonstrated the unique contribution of

phonological processing to reading acquisition (Savage et al., 2007). Reafioudfies
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are thought to stem primarily from core deficits in phonological skills, or utashelisg

the sound structure of words (Faust, Dimitrovsky, & Shacht, 2003). Further, many
researchers have documented that poor readers demonstrate significattiesfon a
range of phonological processing as well as nonsense decoding tasks, suggesting the
presence of a phonological core deficit (Snowling, 2000; Vellutino et al. 1996).

In their review of the literature, Vellutino, Fletcher, Snowling, and Scanlon
(2004) summarized some of the most important findings from research evaluating the
hypothesized causes of developmental Dyslexia. The authors outlined components of
reading ability, discussed manifest causes of reading difficulties, anesaddrthe
hypothesized deficiencies in reading-related cognitive abilities aslvindecrauses of
deficiencies in component reading skills. Evidence suggested that, in messt cas
phonological core deficits are the probable cause of impaired readiegttah visual,
semantic, or syntactic deficits, although some reading difficultieshmagsociated with
general language deficits.

Wolf and Bowers (1993) postulated three subtypes of reading disability: (1)
deficiencies in phonological skills; (2) slow naming speed that disrupts orthographic
processing and reading fluency; and (3) a combination of both deficits (Vellutihp et a
2004). More specifically, they claimed that naming speed deficits aseddy a
disruption in the “precise timing mechanism” that normally influences teathpor
integration of the phonological and visual counterparts of printed words, and thereby
impairing the ability to detect and represent orthographic patterns (Wolf &mBpwe

1993). Furthermore, they hypothesized that slow letter (or digit) naming nre} aig
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disruption of the automatic processes which support induction or orthographic patterns
leading to quick word recognition.

Phonological Core Deficit

The phonological core deficit postulates that verbal processing impairments may
be attributable to difficulties with the phonological aspects of language (Bigo@000).
Phonological coding has been defined as the ability to use speech codes totreprese
information in the form of words and parts of words and previous research has
demonstrated highly convergent evidence in support of weak phonological coding as an
underlying cause of Dyslexia (Vellutino et al., 2004). This theory sugdnedts t
phonological processing is involved in the reading process and, thus, poor readers exhibit
phonological core deficits (Savage et al., 2007). According to this hypotbgslsxia
stems from impairments in phonological processing, or the representation and
manipulation of phonemes (Brizzolara et al., 2006).

Researchers have consistently documented that deficits in phonological
processing are common although these deficits do not necessarily explaificaltidi
experienced by children with reading disorders (Bashir & Scavuzzo, 1992). Pdensrea
have consistently been found to perform below the level of normally achieving readers
not only on tests evaluating word identification, phonological awareness, anddbettel
decoding, but also on measures of confrontational naming, rapid naming, verbal |earning
and verbal memory (Vellutino et al., 2004). Therefore, children with reading dikésul
may have a difficult time making word learning automatic and, as a resylayli

particular difficulty in tasks requiring speeded and serial access to, taruaieof,
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verbal labels for visually presented stimuli (Savage & Frederickson, 2006 &W\ol
Bowers, 1999).

Rapid Naming Deficits

Early research on naming speed and developmental Dyslexia stems from the
hypothesis that performance on a color-naming task may predict reading seadine
(Geschwind, 1965; Wolf & Goodglass, 1986). Research examining the correlation
between color-naming and reading readiness was conducted and found that speed of
naming differentiated between average and impaired readers (Wolf & Gesdh86).

As a result, Denkla and Rudel (1974) created the Rapid Automatized Naming &5&N) t
to assess the ability to rapidly name alphanumeric (letters and numbers) and non-
alphanumeric (colors and objects) symbols. Studies consistently found that pleos rea
were significantly slower in naming tasks compared to average readersg3eRkidel,
1974; Wolf & Goodglass, 1986).

Over the past three decades, an abundance of research has convincingly
demonstrated that rapid automatized naming is a powerful predictor of concurrent and
future reading development (Bowers, 1995; Bowers & Wolf, 1993; Scarborough, 1998;
Wagner & Torgesen, 1987). A large number of studies have reported that chiltiren wi
reading difficulties, compared to average readers, perform slower onnggmilg tasks
(Manis, Doi, & Bhadha, 2000; Wolf, Bowers, & Biddle, 2000). While researchers have
proposed the presence of various deficit areas, rapid automatized naming and word
retrieval difficulties appear to contribute unique variance to reading impairme

Therefore, although phonological skill deficits are thought to interferethatiprocess of
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learning to read, researchers continue to examine other areas of gifiiciuting
automaticity, or speed, of reading (Savage, 2004).

Difficulties in making word-reading skills automatic is a frequently odegrr
deficit associated with Dyslexia, and rapid naming is thought to apprextirat
repeated/speeded access to visual-phonological associations required ireéderg r
(Savage, 2004; Wolf, 1991). Examining performance on rapid naming tasks may allow
researchers to determine whether a deficit exists that is independeneadigorocessing
speed differences (Savage, 2004). According to Wolf and her colleagues §Bower
Wolf, 1993; Wolf & Bowers, 1999), rapid naming and reading fluency require the
integration of precisely-timed perceptual, attention and naming sub-msseisaini order
to fluently match visual representations to phonological codes.

Double-Deficit Hypothesis

Recently, a two-factor theory (Bowers & Wolf, 1993; Wolf & Obregon, 1997) has
proposed that a rapid naming deficit may be a distinct construct that is sémanate
phonological processing, and represents a powerful predictor of Dyslexizeffuote,
dyslexic children with rapid naming deficits may follow a developmental {hait is
different from those with only phonological deficits. Theuble Deficit Hypothesis
suggests that name retrieval deficits in impaired readers are nosardygetue to weak
phonological coding and phonological memory problems (Vellutino et al., 2004).

In this two-factor, double-deficit theory, performance on rapid naming tasks is
thought to tap into one’s speed of processing and, thus, RAN appears to contribute unique
variance to the processing of orthographic information (Meyer et al., 1998). Speeded

naming, particularly for letters and numbers, has consistently been fourmbtmafor
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unique variance in reading performance beyond that explained by phonological skills
(Vellutino et al., 2004). Similarly, previous research suggests that phonological
awareness and rapid naming may be differentially related to reading BsioFski
instance, research findings indicate that phonological awareness has bedn strong
correlated with the accuracy of word identification and letter-sound decotite rapid
naming correlates with the speed of word identification and letter-sound de¢b@dingg
et al., 2000; Wolf et al., 2000).

Nevertheless, some researchers disagree with the assertion that phonological
processing and rapid naming are two separate entities. According to droeyeb
Burgess (1998), rapid naming is thought to be a predominantly phonological task and,
thus, the link between RAN and reading may reflect efficient retrieval oékis
phonological paired associations required for speeded performance on both tasks.
Support for the idea that rapid naming reflects a phonological output problem ratner th
additional early perceptual automaticity problem comes from relative pefae on
rapid naming of colors/objects in relation to letters/numbers (alphanurtiendisin
young children.

With research supporting both sides of the argument, a challenge exists about
whether RAN represents an independent deficit, separate from phonologicakprgce
or whether it reflects general or more specific processing speed(Skiltage, 2004;
Savage et al., 2007; Wolf & Bowers, 1999). In other words, one critical question that
remains to be answered is whether rapid naming can be subsumed under the framework
of phonological processing or is representative of a separate, unique process such as

Dysnomia (Meyer et al., 1998).



56

Links between Reading and Naming

Components of naming speed are thought to represent a micro-version of the
components of reading. In other words, word retrieval processes may represent the
multiple perceptual, lexical, and motor processes which must function togethethgm
and rapidly in order to produce a verbal match for an abstract, visually presentddsst
(Wolf, 1999). Therefore, naming speed deficits often accompany Dyslexigjalgpe
since naming is a multi-componential version of reading. Furthermore,aleseahave
suggested that cognitive processes involved with reading coincide with gooessied
to name stimuli (Geschwind, 1965; McCrory et al., 2004; Wolf, 1991).

Naming tasks require that a visual stimulus be perceived and identified 8bile a
retrieving the associated lexical (or verbal) label (McCrory.e2@04). During the
reading and naming processes, a phonological code is retrieved and adti¢ufatengs
support the notion that Dyslexia is a result of a phonological memory deficit aedppos
to a more general language difficulty. Furthermore, research hasssedghat poor
readers experience distinct difficulties in rapidly accessing andviely verbal labels
for visually presented stimuli (Denckla & Cutting, 1999; Savage et al., 2007; Wolf &
Bowers, 1999). A deficit in this rate-limiting factor is thought to representranon
process involved in rapid naming speed and the quality as well as “accesdibility o
orthographic representations of words established in the lexicon during reading
acquisition” (p.130); consequently, this deficit appears to have a negative impact on
word-level recognition processes and reading fluency (Savage et al., Ré8pite
difficulties with rapidly naming visually presented information, it is unclelaether

children with Dyslexia also experience the range of word retrieval ancotation
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naming difficulties experienced by those with Dysnomia. Within the context of

developmental Dyslexia, many evaluations have focused exclusively on RAN while

studies using numerous measures of expressive language and naming al®liteze.
Other Explanations for Dysnomia with Dyslexia

Based on the current research literature, there are several, potentidigfiogn
explanations about the reasons for slower naming speed in children, partisitiarly
Dyslexia. While the phonological difficulties in children with Dyslexia aell
documented (Bishop & Snowling, 2004; Snowling, 2000), two key studies addressed this
issue in relation to lexical access. Snowling, van Wagtendonk, and Stafford (1988)
compared the naming abilities of dyslexic children and average readtaised on their
word knowledge and receptive vocabulary skills. While individuals in both groups
appeared to have similar levels of semantic knowledge, children with Dyslsglaydid
less accuracy when naming pictures compared to the control group. The authors
concluded that these naming difficulties were a result of “faulty or imptezti{p. 80)
phonological representations in the lexicon.

In the second study, conducted by Swan and Goswami (1997), the picture and
word naming performance of children with developmental Dyslexia to nonxitysle
("garden variety") poor readers, as well as reading age and CA-matuitealsswere
compared. Findings indicated that both groups of impaired readers exhibited a picture
naming deficit relative to controls. These children also obtained bettersswo the word
naming task compared to picture naming, while both control groups showed no

differences in performance across tasks. Results are discussed inft@ystexics'
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difficulty with encoding full segmental phonological representations wiasan long-
term memory and/or processing these representations.

Some children demonstrate short-term (STM) and working memory (WM)
deficits, and some research supports the notion that poor readers display delays in
memory abilities (Savage & Frederickson, 2006). Balanced automaticityenaryother
area of deficit, meaning that children have difficulties with automatiaspects of
learning which likely result in problems achieving fluency. Difficulties irkim@ rote,
over-learned tasks automatic can also be masked by use of specific catopens
strategies (Nicholson & Fawcett, 1990, 1995, 2000, 2001). Another explanation of
impaired reading in children is that difficulties may arise from thhbilityato utilize the
articulatory loop as efficiently as children without Dyslexia (Torge&&s&mavis, 1996).
While naming difficulties involve processes at the peripheral (overt speseh)there is
some suggestion that children with Dyslexia may be deficient in speededsesoussd
to maintain activation of phonological memory codes prior to recall (Torgeservi&,Da
1996). Thus, poor performance on verbal, short-term memory tasks may coincide with
difficulties on tasks involving rapid identification processes.

On the other hand, Pennington, Van Orden, Kirson, and Haith (1991) ruled out
the possibility that memory problems are a prerequisite for readingudliéis, because
comparisons of typical and impaired readers did not always yield signijicanmthired
phonological memory. Differences in phonological memory are usuallyegfeat
measures of other phonological skills such as phonological awareness or rapid
automatized naming (Fletcher et al., 1995); thus, it is probable that studies showing

reliable differences between good and poor readers on verbal memory tasks would have
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found larger differences on measures of phonological awareness and RAN énages
Davis, 1996). Poor performance on verbal short-term memory tasks appear to be
correlated with difficulties acquiring alphabetic reading skills althobghdorrelation is
weak.

When evaluating children with developmental difficulties, it is also important t
consider the possible effects of co-occurring deficits in attention. Sonazaleses have
tried to tease apart the impact of attentional difficulties on namirigrpences although
results have been inconsistent. However, few studies have examined the refabbns
AD/HD to potential naming deficits in children without learning disabilitiesngid-
Clikeman et al., 2000). While children with attention deficits display probieitis
rapidly naming stimuli, these difficulties seem to diminish over time atidage.

Results from previous studies (Ackerman & Dykman, 1993) demonstrated that children
with poor attention spans were faster on all RAN tasks compared to poor readers.
Similarly, Nigg, Hinshaw, Carte, and Treuting (1998) found that children with co-
occurring attention and reading problems showed naming speed deficits windidras

with only an attention deficit did not. However, in a final analysis that controlled for
reading and disruptive behaviors, slowing performance on the RAN was noted for
children with attention problems. Results from this study indicate someledran of
attention problems to performance on RAN tasks although the co-occurrencé+id AD

is unlikely to account for all RAN deficits.

To summarize, the current research on lexical access processes of chifaren w
Dyslexia indicates that these children demonstrate slower perfoerarserial naming

tasks and appear to make more errors on discrete-naming tasks than control groups.
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While a single consensus does not currently exist, explanations for naming tegicul
have primarily focused on inadequate phonological processing deficits.rSioeez of
processing has also been proposed as a possible reason for poorer performance on tasks
measuring naming speed of children with Dyslexia, although this hypothesisatoes
adequately explain the presence of naming errors. Consequently, diffecerdsiexist
about the mechanisms responsible for lexical access difficulties in chilakie Dyslexia
and Dysnomia. These various explanations help to account for the differentspobfile
abilities seen in the two groups of children, namely that literacy is typ@alarea of
strength for children with word-finding difficulties in the absence of reaoitpairments
(Messer et al., 2004).
Summary

The above literature examined several cognitive variables found to be pextinent
Dysnomia and word-finding difficulties in children. Language and readifiigtdehave
implications for academic success and self-esteem, particularlygdimidhood. The
identification of children at-risk for developing reading impairments is @oitant task
for educators and clinicians. Debates still exist about whether rapid ndifiiogities
reflect simple delays in acquisition resulting from processing speed atiotion
problems or are suggestive of abnormalities in underlying language pseaesise
competence.

While the co-occurrence of rapid naming deficits and reading impairmeméd! is
established in the research, few studies have explored the presence of Dysittorata w
reading impairment. Lovett (1987) identified a group of children with lessesesading

impairments who displayed slow naming speed. These “rate disabled” chilsipéaydd
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word recognition skills that were average while their rates of reasidghaming speed

were much slower than controls. “Accuracy disabled” readers displayed both word
recognition and speed of reading difficulties, as well as impaired phondlpgicassing

and naming speed. In particular, speed of letter naming was found to be even slower tha
the performance of “rate disabled” participants.

As previously mentioned, research suggests that rapid naming of familiatyvisua
presented stimuli is a good predictor of word identification skills and texting fluency
(Wolf & Bowers, 1999; Wolf, Bowers, & Biddle, 2000). Furthermore, several studies
have supported the idea that performance on RAN tasks is linked to text-reading speed
(Bowers, 1993; Levy, Abello, & Lyschynchuk, 1997). Interestingly, manyipus
studies have examined only a single measure of rapid processing speed {engndigj
speed) rather than assessing performance across multiple tasks (BO®28rd evy et
al., 1997). Further, multiple measures of expressive language abildiesraly used.
Examining performance on tasks of rapid naming, confrontation naming, and word
retrieval, as well as visual and verbal sequential memory, may help tasstablearer
diagnostic picture of Dysnomia. This review of the literature on developmantaldge
disorders and, more specifically, Dysnomia in children suggests that expresgjuage
abilities and academic achievement may be impacted by word retrieatisdefi
Nevertheless, this phenomenon has not been adequately examined from a developmental
perspective.

Therefore, the aim of the current study is to examine patterns of penfcgroa
multiple measures of cognitive functioning for Dysnomic children with and without

impaired reading. The specific research questions to be addressed include:
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(1) Is there a relationship between performance on reading-related tasks
compared to performance on measures of expressive language and
sequential memory?

(2) Does a concurrent diagnosis of a primary attention deficit (AD/HD) have a
significant impact on the performance of children with Dysnomia
compared to those diagnosed with both Dysnomia and Dyslexia?

(3) Do differences exist between the neurocognitive profiles of Dysnomic
children with and without Dyslexia (measured as academic achievement,
rapid naming, word/verbal fluency, confrontation naming, and sequential

memory)?
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CHAPTER Il
METHODOLOGY

The purpose of this chapter is to describe the methodology and research design

used in this study. First, the participants and procedure for selection will bébddsc
Next, information about selected measures and their psychometric propéhoes w
reported.
Participants
Participants were a total of 104 outpatients evaluated in the Department of
Pediatrics at the University of lowa Hospitals and Clinics. Childrenefeered to the
Pediatric Attention and Learning Disorders Clinic for evaluation of adienearning,
and social-emotional concerns by their parents, primary care doctors, amnd@lr s
personnel. Existing clinic records were screened, and children between tioé Ggesl
12 years at the time of testing were initially selected. Those individuasngénclusion
criteria (see below) were included in the study.
Procedure
For this retrospective study, evaluation results were selected froriséingedata
set of children evaluated in the Pediatric Psychology clinic from January @0@adary
2009. The typical neuropsychological test battery consists of measuresl|gfents,
expressive language, memory, visual-spatial/motor abilities, academ&vement, and
attention/impulsivity. For the purpose of this study, scores from specific éastures
examining expressive language, attention/memory, and academic achieveneamgeder
Furthermore, chronological age, gender, and grade of the child at the time of the

evaluation were obtained.
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This study was approved by the IRB at the University of lowa in March of 2009.
All research was conducted within one year of this approval. Following anreataom
of the data currently housed in the Pediatric Psychology Attention and Learning
Disorders Clinic, individuals between the ages of 6 and 12 years at the tirmgngf te
who were diagnosed with Dysnomia or both Dysnomia and Dyslexia were initially
selected for consideration. Only data gathered from an initial evaluationlopatent
were included so as not to have duplicate data from the same subject. Since the
neuropsychological assessment battery was individualized for each chiddoeite
presenting concern and chronological age, all children did not necessarily ethelet
same examination battery. Participants were considered for inclusiongretent study
if they completed the necessary tests for the proposed analyses and maf{DRN¥
ICD-9 criteria for a diagnosis of Dysnomia with or without Dyslexia.

Inclusion criteria were cognitive abilities (Verbal Comprehension anceptial
Reasoning domains) within the “average” range. Cognitive abilities weraleoss
average for children who achieved at least a standard score of 8 on both the Blook Desig
and Similarities subtests of the Wechsler Intelligence Scale ftdréhi— 4" Edition
(WISC-IV; Wechsler, 2003). Exclusion criteria were a history of a neaveldpmental
disorder (e.g. seizures), head injury, or other major psychiatric condition. Childines w
diagnosis of Dysphasia or Dysmnesia, developmental language and meraadgrdis
were also excluded because of possible confounds. Due to the naturally occurring
incidence of attention difficulties, and the research findings that childterevgrimary

attention deficit do not perform as poorly as children with reading and/or exgressi
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language impairments, children diagnosed with Attention Deficit HypettstdDisorder
(AD/HD) were included in the sample.
Measures
Intelligence

The Wechsler Intelligence Scale for Children — Fourth Edition (WISC-IV
Wechsler, 2003) is a test of general intellectual ability for children andsaeolis
between the ages of 6 years, 0 months to 16 years, 11 months. The normative information
was based on national standardization samples representative of the Uriged St
population according to age, gender, race, parent education level, and geogramtic reg
The normative sample included 2,200 children divided into 11 age groups, each
consisting of 200 participants. The average reliability coefficients of WNSSLibtests
ranged from .79 to .90. Based on available data, two subtests were specificallyrused f
this study.
Block Design

Block Design is a performance subtest that requires perceptual organaadio
visual-motor coordination. Participants are presented with modeled and/od ptivite
dimensional geometric patterns which they replicate using red and white Gilee
minimum number of questions administered is two while the most is twelve. The task is
timed and additional points are awarded for speed. Scaled scores range from 1 to 19.

Reliability coefficients based on the split-half method ranged from .83 to .88
(mean r=.86). Test-retest reliability was assessed with a samp4& children and
testing intervals ranged from 13 to 62 days (mean=32 days). For Block Design, the

average for all ages was .82, suggesting adequate stability over titier FBlock
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Design has an intercorrelation of .81 with the Performance Reasoning Index and .70 with
the Full Scale (Wechsler, 2003).
Similarities

Similarities represents a verbal subtest of the WISC-IV which spaityfi
measures verbal reasoning and concept formation (Wechsler, 2004). Participants a
presented a series of paired words, with increasing difficulty, and askestctddehow
they are conceptually alike or similar. The examiner scores eachrdveseel on a scale
of 0-2 points according to the level of abstraction. Children can receive a ranaebr
ranging from 0-33 which translates into scaled scores between 1 and 19.

Reliability coefficients based on the split-half method ranged from .82 to .89
(mean r=.86). Test-retest reliability was assessed with a samp& children and
testing intervals ranged from 13 to 62 days (mean=32 days). For Simildh&es/erage
for all ages was .86, suggesting adequate stability over time. Furthegriiesilhas an
intercorrelation of .89 with the Verbal Comprehension Index and .77 with the Full Scale
(Wechsler, 2003).

Expressive Language

Expressive language abilities were assessed by three measures: Wéay Fl
Test (F-A-S), Boston Naming Test (BNT), and Rapid Automatized Naming JRAN
Word Fluency

The Word Fluency, or F-A-S, test (Neurosensory Center Examination for Aphasia
[NCCEA]; Benton, Hamsher, & Sivan, 1994; Spreen & Benton, 1977) is a clinical test
for expressive dysphasia that assesses expressive language skplstpidse of this test

is to measure verbal association fluency, or the spontaneous production of words



67

beginning with a specific letter within a limited amount of time. To adminibtetest,
the examiner asks the participant to say as many words as s/he can think ofithat beg
with a given letter of the alphabet (F, A, and S) in one minute, excluding proper nouns,
numbers, and the same word with a different suffix. (Since the test is dependent upon
basic spelling skills, categories [e.g. food, animals] have been used for yohideen.)
This task involves sound-symbol association and rapid retrieval of verbal lakesdisdpas
beginning sound association. Word fluency tasks provide a means of determining how
well children organize their thinking (Lezak et al., 2004). The score represerasathe t
number of admissible words provided by the child for all three letters. Since lthéschi
expected to name as many words in a minute as possible, the maximum raw score i
indefinite, though the minimum score is zero. Higher scores indicate adequate word
retrieval abilities while lower scores are indicative of word findiafjaits.

The Word Fluency test presents normative data based on results of performances
by typically developing children and adults from the Unites States. Nornuztachave
also been developed for children ages 6 to 13 years experiencing learningidsabil
diabetes, epilepsy, or brain damage using the letters F, A, and S. The normatiee sampl
for Word Fluency consisted of 353 children between the ages of 6 and 13 years, and there
are separate norms based on gender for each age level. The reliabilitysfioditigs
instrument are considered adequate. Test-retest reliability after 19 to 42 d&8/and
remains at .65 after 8 months (Des Rosiers & Kavanagh, 1987).

Concurrent validity has been established in several studies, and findingsllgene
indicate better validity for letter than for concrete category ng@eslho, 1984). In a

factor-analytic study with children’s data, Crockett (1974) found that the womktffue
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test mainly contributed to factors involved with reading-writing and readiitgiga
sentence construction. According to Spreen and Strauss (1998), these reskélyare |
due to the developing spelling skills in young children.

Boston Naming Test

The Boston Naming Test (BNT) is a test of confrontation naming useful in
detecting mild word-retrieval problems in children and adults (Kaplan, Gasjda
Weintraub, 1983). Further, the test assesses the ability to spontaneously nares gfct
objects and inferences can be drawn from test performance regarding |lafaguldage

Participants are asked to name line drawings of familiar objectsréhptesented
in order of descending word frequency. The test consists of 60 large ink drawings of
objects ranging in familiarity from such common items as “tree” andcifeat the
beginning of the test to “sphinx” and “trellis” toward the end. Children begin at item one
and continue until eight consecutive incorrect responses are given. When children are
unable to name the object, a semantic cue is provided (e.g., for pelican, “it's albird”)
the child is still unable to name the object, a phonemic cue is given (e.g., fanpstic
starts with the sounge’). Children receive one point for each correct response (either
without a cue or with a semantic cue) although no points are given when a phonemic cue
is provided. Children can receive a raw score between 0 and 60. High scores on this
instrument suggest better confrontation naming skills.

While a majority of studies examining the utility of the BNT examined the
performance of older adults, numerous researchers have attempted to establish
developmental norms for this instrument (Cohen, Town, & Buff, 1988; Kirk, 1992).

However, these norms are mostly based on small homogeneous samples, leading to
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problems with comparability and generalizability (Yeates, 1994). Whilelihieal

validity of the BNT within pediatric settings remains unclear, this measurequently
used with child populations because of its documented validity in various unpublished
research reports. In an effort to improve the normative standards work withchildre
Yeates (1994) collapsed the mean levels of performance at each ageres®l a
published studies. He suggested that these collapsed norms were sufficieatilishasg
adequate reliability and validity for the clinical utility of the BNTtlwpediatric
populations (Spreen & Strauss, 1998; Yeates, 1994).

Some previous studies have shown gender differences in performance,
particularly at younger ages. For example, Kindlon and Garrison (1986) found that
females scored approximately 5 points higher than males between thef 6gasl 7.
However, another study (Halperin, Healy, Zeitschieck, Ludman, & Weinstein, 1989)
failed to find sex differences. Nevertheless, these authors did report ttest s@rease
by two or three points after a phonemic cue is provided.

Construct validity of this measure was investigated by Halperin and coleague
(1989) using a sample of children. Results from this study indicated that theoB&d|
highly on a word knowledge, or vocabulary, factor but demonstrated low loadings on a
verbal fluency or memory factor. These findings suggest that the BNrElataely pure
measure of confrontation naming in children (Spreen & Strauss, 1998). Cooper and
Rosen (1997) found that the BNT successfully identified children with language

disabilities and reading disabilities.
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Rapid Automatized Naming

Rapid Automatized Naming ([RAN], Denckla and Rudel, 1976) is a clinical test
of naming deficits. More specifically, the test requires rapid namicgmmon objects,
colors, letters, and numbers. RAN stimuli are presented on 8.5 x 11" pieces of white
paper and arranged in five rows with 10 items in each one. The test requiresdie chil
name the stimuli as quickly and accurately as possible. Before admirgstach naming
task, the child is asked to name each of the five stimuli in each group (e.g. color, object,
letter, number). Once the examiner has determined that the child is fantiiahe
appropriate stimuli, the child is presented with the card containing 50 stimulirgéch a
the score is the total time needed to name all the stimuli.

The time-based score is compared to the expected time from the normative
sample. One advantage of this instrument is that it can be administergdceegsing
children before reading skills have developed (Jaffe, Pringle, & Anderson, 1985). The
total time to complete the 50 items of each subtest has been shown to decrease with ag
and also to discriminate among individuals with reading disorders, learning itissbil
without reading disorders, and age-matched controls (Denckla & Rudel, 1976). Another
study also found this instrument to accurately discriminate between children w
language impairment versus children with no language impairment (Katz, Curtiss, &
Tallal, 1992).

RAN has been widely used in the study of reading and reading disabilities, and
has shown validity in differentiating reader types across numerous studisnBa
Duffy, Als, & McAnulty, 1991; Denckla & Rudel, 1976; Wolf, 1991). Results from

studies using the RAN have consistently predicted later reading abilthifdren in
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kindergarten and the early primary grades (Badian et al., 1991; Blachman, 1884; Ca
1991; Wolf, Bally, & Morris, 1986). Although difficulties with rapid naming have
suggested deficits in sight word identification, poor performance appearsitodiated

to later reading comprehension abilities (Meyer et al., 1998; Scarborough, 1998).

Research indicates that deficits in the rapid access to lexical infompaésent a
prevalent characteristic of the reading disabled (Bowers &Wolf, 1993; Ce&dRudel,
1976). Tasks that measure skills in this area may offer a simple and effeetivetor of
children at risk of failure in literacy acquisition, although the precissoreahy this
might be the case is uncertain. For example, it may be that tests of rapid) radnitity
should be subsumed under phonological skills as they require verbal labeling of visual
stimuli (Wagner & Torgesen, 1987). Alternatively, Wolf and Bowers (1999), for
example, have proposed that rapid naming deficits should be regarded as separate from
phonological skills, arguing instead for a double deficit perspective involving dissaci
causes of literacy difficulties.

In addition to predicting sight word recognition and word reading skills, RAN has
been regarded as a test of phonological coding because of its requirement tg verball
label visual stimuli (Wagner & Torgesen, 1987). Rapid naming might be partycula
difficult for children with poor phonological awareness or processing abilitres. T
findings of Stanovich, Fee, and Cunningham (1983) challenged the view that RAN is
only a measure of phonologically based processes since discretetaratdening did
not predict reading as well as serial letter naming. While both types afignagquire

phonological retrieval, non-phonological factors have also been hypothesized to account
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for the strong relation between RAN and reading (Bowers & Wolf, 1993; Felton &
Brown, 1990; Wolf 1991).
Sequential Memory

Color Span Test

The Color Span Test (Richman & Lindgren, 1988) is an instrument designed to
measure immediate sequential memory. Color Span assesses an individiitsl® a
retain color names in sequences with increasing length. The test contisee@x11-
inch cards with the same eight color chips arranged in differing positions locaalc
The colors are regularly spaced with no common horizontal or vertical alignment t
eliminate verbal or spatial cues to aid memory.

The Color Span Test consists of four trials that are administered in the following
order: (a) visual presentation/pointing response; (b) visual presentation/vepmige,
(c) verbal presentation/pointing response; (d) verbal presentation/verbal eespons
Depending on the trial, the child either listens to the examiner verbally nbshefa
colors, or watches as the examiner points to the sequence of colors on the card. The
child’s response modality also varies between pointing to the colors and veelalhgr
the colors back to the examiner. The number of colors per sequence increases
progressively from two to eight colors. During administration, the examitegnates the
three cards for each trial to minimize the use of verbal and spatial medizategies. In
order for the child to receive credit for accuracy, s/he must accurately ptbgidelors
in sequential order.

Based on the available clinic data, only scores from Color Span Trial 1 and Trial 4

were collected. Inclusion of these two trials was important since reseattave
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postulated that performance on Trial 1, in which information is presented visually and
requires a pointing response, is often lower for children with language disabilit
particularly because the task requires more active verbal mediatitagtsa a skill that
may be particularly difficult for children with language and/or reading impexnts

(Eliason & Richman, 1990; Richman, Eliason, & Lindgren, 1988; Richman, 2000).
Comparisons to performance on Trial 4, in which a verbal label is provided for the child
and processing of visual stimuli is not required, allow sequential memoryrparfoes

to be examined across visual as well as verbal modalities.

The normative sample of the Color Span Test consisted of 415 children between
the ages of 6 and 13 years, and separate norms are reported based on gender and age
level. Minimal psychometric data are currently available for this té=ilggh the inter-
correlations of the four subtests range from .38 to .79. The first two trials, which are
presented visually, are correlated .63 and the last two trials, which are gdesenally,
are correlated .79. Correlational data suggests that the scores of resdilgddchildren
on each Color Span subtest tend to increase with age. This finding is consistent with
developmental trends found in non-disabled children, suggesting that the Color Span data
are not directly influenced by intellectual measures. Overall, readitsate that the
Color Span Test is an adequate measure of immediate memory recall sind&sacbik
is more dependent on verbal mediation strategies than intellectual functioning (Wood,
Richman, & Eliason, 1989).

The Color Span Test has been shown to be valuable in detecting language
development in young children (Eliason & Richman, 1990), in children with reading

disability (Lindgren & Richman, 1984; Richman & Eliason, 1984; Richman, Eliason, &
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Lindgren, 1988) and in children with speech and language disorders (Richman, 2000).
Specific reading disorders have been detected using the Color Span Test including
Dyslexia (Richman & Ryan, 2003) and Hyperlexia (Richman & Wood, 2002). The Color
Span Test has also been shown to be helpful in examining differential memory functions
of children with Attention Deficit Disorder versus Reading Disability (Johnéltmaier,
& Richman, 1999).

Academic Achievement

Wide Range Achievement Test - Third Edition (WRAT-3)

Academic achievement skills were measured by the reading and spetitegts
of the Wide Range Achievement Test - Third Edition ([WRAT-3], Wilkinson, 1993). The
WRAT is one of the most frequently administered measures of academic awtmeve
because it is quick and easy to administer. On the reading subtest, the readittgpskil
are measured include letter and word recognition. The test requires thapaatsi read
a list of words out loud that are presented on a card. The test begins with |eliteg rea
and continues with a word reading and pronunciation list. Four words are presented on
each line and the words become increasingly longer and more complex. The test i
discontinued after ten consecutive failures. On the Spelling subtest, the sgellsng
assessed include copying marks, writing one’s name, and writing single fnmrds
dictation. In other words, children are asked to write letters and single \watdse¢
presented orally. Following the presentation of each word, the examiner reatsnaese

that contains the word. The test-retest reliability for the WRAT ranges 81 to .98.
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CHAPTER IV
RESULTS

The results of the data analyses conducted for this study are presented in this
chapter. First, a description of the demographic characteristics of tiesamrovided.
Next, preliminary data analyses are presented, including data on norm&abilitye
Finally, the original research questions are addressed and subsequent arplgsesie
All analyses were conducted using SPS$' @dition).

Sample Characteristics

The participants were a total of 104 outpatients evaluated in the Department of
Pediatrics at the University of lowa Hospitals and Clinics who met irelusiteria for
this study. Fifty-two children were diagnosed with Dysnomia and fifty-twioliemn
were diagnosed with both Dysnomia and Dyslexia. The participants included 36 females
and 68 males, and ages ranged from 6 to 12 years, with an overall mean age of 9.2 (SD =
1.6) years. Further, a total of 49 children were also diagnosed with a prinesutyoaitt
deficit (AD/HD) while 55 children were not. Overall, the mean grade placewssthe
third grade.

As expected, participants in each of the two groups were relatively similar
terms of gender (Dysnomia: 63% male; Dysnomia/Dyslexia: 67% male) asehge of
AD/HD (Dysomia: 50% AD/HD; Dysnomia/Dyslexia: 44% ADHD). Approximigt2/3
of the children in each group were male and between 45-50% of the children in each
group were also diagnosed with a primary attention deficit, which is consistent w
estimates of co-occurrence for AD/HD and reading disorders (Ricdendison, 1998).

Significant differences were found between groups with regard to age (t =-3.35, p =
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.001) and grade placement (t = -3.01, p = .003), with children diagnosed with only
Dysnomia being younger in age and earlier in grade placement. More sfigcifica

children diagnosed with both Dysnomia and Dyslexia had a mean age of 9.7 (SD = 1.5)
years and grade placement of 3.6 (SD = 1.4), compared to a mean age of 8.7 (SD = 1.5)
years and grade placement of 2.7 (SD = 1.5) for children only diagnosed with Dysnomia.
Table | provides a summary of the demographic characteristics of partg&ipa

Descriptive Statistics for Measures

Means, standard deviations, ranges, and reliability coefficients for theunes
used in the present study are found in Table Il. Since an existing datasgiiiaed for
the data analyses in this study and specific item responses were nditl@¥arlaertain
measures (e.g., WISC-1V, Word Fluency, BNT, and WRAT subtests), cronbach alpha
coefficients could not be calculated. Comparisons made between the sample and
available normative data on all the study measures employed are @tdasehable .

Intellectual functioning was assessed using subtests from the WISQttdugh
additional scores were gathered as part of the neuropsychological battgry, onl
information from the Similarities and Block Design subtests were used in tlysemtor
this study. Subtests on the WISC-IV are scaled to have a mean equal to 10 with a
standard deviation of 3 (Wechsler, 2003). In this sample, scores on the Simil&tities
10.73, SD = 1.89) and Block Design (M =11.72, SD = 2.53) subtests were significantly
higher compared to the normative sample.

Expressive language and word retrieval skills were assessed using dasees:
the Word Fluency test, BNT, and RAN. On the Word Fluency test, the score represents

the total number of admissible words provided for all three letters (F, A, S). rHighe
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Table |
Demographic Characteristics of the Participant Sample (N = 104)
Dysnomia Dysnomia/Dyslexia Total
Variables n (%) n (%) N (%)
Gender:
Male 33 (63.5) 35 (67.3) 68 (65.4)
Female 19 (36.5) 17 (32.7) 36 (34.6)
Diagnosis:
AD/HD 26 (50.0) 23 (44.2) 49 (47.1)
No AD/HD 26 (50.0) 29 (55.8) 55 (52.9)
Grade:
K 2 (3.8) 0 (0.0) 2 (1.9
1 11 (21.2) 2 (3.9 13 (12.5)
2 14 (26.9) 12 (23.1) 26 (25.0)
3 7 (13.4) 13 (25.0) 20 (19.2)
4 12 (23.1) 10 (19.2) 22 (21.2)
5 3(5.8) 8 (15.4) 11 (10.6)
6 3(5.8) 7 (13.4) 10 (9.6)
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Table 1l
Descriptive Raw Data for the Psychometric Instruments

Cronbach
Test Range Mean SD Alpha
WISC-IV
Similarities 8-16 10.73 1.89
Block Design 8-18 11.72 2.53
Word Fluency 4-38 17.76 7.11
BNT 23-54 38.33 6.91
RAN .862
Colors 28-110 53.02 13.11
Objects 41-131 73.63 17.73
Numbers 18-89 41.16 12.85
Letters 18-97 39.18 12.31
Color Span .603
Trial 1 0-8 4.35 1.87
Trial 4 4-9 6.02 1.29

WRAT-3" Edition
Reading 64-120 90.71 10.41
Spelling 65-111 88.70 9.04
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Table Il
Comparison of Means and Standard Deviations for the Sample and Normative Data
Sample Norms T-Test
N M SD N M SD T Sig.
WISC-IV
Similarities 104 10.73 1.89 2,200 10 3 2.458 .014*
Block Design 104 11.72 253 2,200 10 3 5.751 <.001*
Word Fluency 104 1776 7.11 353 21.7 6.53 5.298 <.001*
BNT 104 38.33 6.91 241 447 4.35 10.339 <.001*
RAN
Colors 104 53.02 13.11 180 45.21 9.47 5.796 <.001*
Objects 104 73.63 17.73 180 53.14 13.31 11.035 <.001*
Numbers 87 41.16 12.85 180 28.57 7.79 9.915 <.001*
Letters 104 39.18 12.31 180 28.43 7.73 9.036 <.001*
Color Span
Trial 1 52 4.35 1.87 415 7.16 151 12.296 <.001*
Trial 4 52 6.02 1.29 415 7.13 142 5.365 <.001*
WRAT-3" Edition
Reading 104 90.71 1041 4,433 100 15 6.280 <.001*
Spelling 104 88.70 9.04 4,433 100 15 7.650 <.001*
* Correlation coefficient significant at p < .05
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scores indicate adequate word retrieval abilities while lower seoeasdicative of word
finding deficits. Based on the normative data for children between the ages of 6 and 12
years, Word Fluency is scaled to have a mean equal to 21.7 with a standard deviation of
6.53 (Benton, Hamsher, & Sivan, 1994). In this sample, scores on the Word Fluency test
(M =17.76; SD = 7.11) were significantly lower than the normative sample, suggesting
potential difficulties with word retrieval and verbal associative fluencfop®aances.

Confrontation naming was measured with the Boston Naming Test (BNT). The
BNT is a test of confrontation naming useful in detecting mild word-retrj@edllems in
children and adults (Kaplan, Goodglass, & Weintraub, 1983). Scores may range from 0 to
60, which reflect the number of correct responses. In the normative sample, the BNT ha
a mean of 44.7 with a standard deviation of 4.35 for children between the ages of 6 and
12 years. In the present sample, the mean was 38.33 with a standard deviation of 6.91,
and scores ranging from 23 to 54. The performance for this sample was sigwificant
lower than that of the original normative sample, indicating differences iorpemhce
on confrontation naming tasks.

Rapid Automatized Naming (RAN) is a clinical test of automatic sham-ter
memory for labels of visual stimuli and naming deficits. The test requipekmaming
of common objects, colors, letters, and numbers. All four trials were used in tha curre
test battery. The child is timed and the time-based score is compared to tttecxipee
from the normative data based on gender and age.

In a normative sample of typically developing children between the ages of 6 and
12 years, the mean performances on each of the RAN trials were: RAN-Gblers (

45.21, SD = 9.47), RAN-Objects (M = 53.14, SD = 13.31), RAN-Numbers (M = 28.57,
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SD =7.79), and RAN-Letters (M = 28.43, SD = 7.73). In the present study, mean scores
of the participants were consistently higher, representing slower namfogence.

The sample means on each of the RAN trials were: RAN-Colors (M = 53.02, SD =
13.11), RAN-Objects (M = 73.63, SD = 17.73), RAN-Numbers (M = 41.16, SD = 12.85),
and RAN-Letters (M = 39.18, SD = 12.31). Differences between the normative data and
the current sample were statistically significant across trialanme that children in this
study performed significantly slower on naming tasks compared to the normatipie sa
Although no reliability information was located for the normative sample, the Crosbac
alpha for the RAN in this study was equal to 0.86, which is acceptable.

The Color Span Test is an instrument designed to measure immediate sequential
memory consisting of four trials. However, only information from Trial 1 (visual
presentation/pointing response) and Trial 4 (verbal presentation/verbal rgspasse
used in the analyses. The normative sample of the Color Span Test consisted of 415
children between the ages of 6 and 12 years. In the normative sample, the mean
performance on Trial 1 was 7.16 (SD = 1.51); whereas, in the present study, the mean
performance ranged from O to 8 with a mean of 4.35 (SD = 1.87), a difference that was
statistically significant.

In the normative sample of children between the ages of 6 and 12 years,
performance on Trial 4 of Color Span yielded a mean of 7.13 (SD = 1.42). In this sample,
the mean performance was 6.02 (SD = 1.29), which is significantly lower than normative
data. Minimal psychometric data are currently available for the Color Sgtaaitteough
the inter-correlations of the four subtests range from .38 to .79 (Richman & Lindgren,

1988). While reliability information for the normative sample is presented age, rhe
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alpha for the Color Span trials used in this study was equal to 0.60, which is consistent
with normative data.

Academic achievement was measured with the Reading and Spelling subtests
from the Wide Range Achievement Test-Third Edition (WRAT-3). In the normative
sample, subtests on the WRAT-3 are scaled to have a mean equal to 100 with a standard
deviation of 15 (Wilkinson, 1993). In this sample, the mean performance on WRAT-
Reading was 90.71 (SD = 10.41) and scores ranged from 64-120. Similarly, the mean
performance of this sample on WRAT-Spelling was 88.70 (SD = 9.04) and scores$ range
from 65-111. Data collected in this study revealed significantly lower scorepared to
the normative sample.

Overall, when examining performance trends of the current sample, the means for
most of the neuropsychological test measures fall significantly belopothdation
mean. However, performances on measures of general intellectuabfumgtivere
comparable with the normative data while academic achievement wakydbgtdr than
expectations. Thus, the sample used in this study demonstrated mostly below average
performances, which is not surprising since a clinical sample of childrenseds

Research Questions

The first research question examined if there was a relationship between
performance on reading-related tasks compared to performance on measures of
expressive language and sequential memory. Pearson correlations wdaetezhbmong
the two reading-related scores (WRAT-Reading, WRAT-Spelling), sixesgjme
language tests (Word Fluency, BNT, RAN-Colors, RAN-Objects, RAN-NusnihekN-

Letters), and two trials of Color Span, a test of visual and verbal sequentialynemor
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The correlations revealed that the two academic scores were sigthyficelated
to one another (r=.628). In addition, WRAT-Reading was found to be significantly
correlated with a measure of verbal fluency and two trials of RAN (Objestiers). The
strongest correlation was found between WRAT-Reading and Word Fluency (r = .359)
followed by RAN-Objects (r = .247) and RAN-Letters (r = .210), respectivaly. N
significant correlations were found between WRAT-Reading and BNT, RANFE;
RAN-Numbers, or either trial of Color Span.

With regard to WRAT-Spelling, this reading-related task was also signtfy
correlated with a measure of verbal fluency and two trials of RAN in additionlty C
Span Trial 4, a measure of sequential visual memory. More specificallstrtmgest
correlations were between WRAT-Spelling and Word Fluency (r = .254) as vieHANs
Letters (r = .272). Correlations with RAN-Objects (r = .229) and Color Span Trial 4
(visual memory) (r = .276) were slightly weaker yet still stag@diycsignificant. Again,
no significant correlation was noted between WRAT-Spelling and BNT, RAN-§;olor
RAN-Numbers, or Color Span Trial 1 (see Table IV).

In summary, the first research question examined if there was a relationship
between performance on reading-related tasks compared to performaneasures of
expressive language and sequential memory. Correlations revealed that dovademic
scores were significantly related to one another. Both academic measveesorrelated
with Word fluency, RAN-Objects, and RAN-Letters. WRAT-Spelling was also
significantly correlated with Color Span Trial 4, a test of sequential wseaalory.

For the second and third research questions, certain tests were investigated

simultaneously (e.g., WRAT-Reading/WRAT-Spelling; RAN-Colors/RAN-
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Table IV

Pearson Correlations of Neuropsychological Tests Measure Means

Variable 1 2 3 4 5 6 7 8 9 10
1. WF -- 291 152 231 122 .141  .030 271 359**  254**
2. BNT -- 072 115 159 -.090 .245 424* .183 .043

3. RAN-C -- 54AgF* [ 299%* Bo7** 232 124 .091 132
4. RAN-O -- 183 282 -.196 .194 247+ .229*
5. RAN-L - 592%* 046 -.002 .210* .272**
6. RAN-N -- .069 -083 .158 .188
7. CS1 -- 144 -212  -.073
8. C54 -- .268 .276*
9. WRAT-R -- .628**
10. WRAT-S --

* Correlation coefficient significant at p < 0.05

o Correlation coefficient significant at p < 0.01



85

Objects/RAN-Letters) based on the strength of correlations. Scorescfooéthe
neuropsychological test measures were converted to z-scores to epaeabdity.

Means and standard deviations for each measure are found in Table V and comparisons
of performance on the various neuropsychological measures between groups are
presented in Figure |.

The purpose of the second research question was to examine whether a concurrent
diagnosis of a primary attention deficit (AD/HD) had a significant impadhe
performance of children with Dysnomia compared to those diagnosed with both
Dysnomia and Dyslexia. First, a 2x2 multivariate analysis of varian@dN@VA) was
conducted for academic achievement. The independent variables were LD type
(Dysnomia; Dysnomia/Dyslexia) and AD/HD type (AD/HD; No AD/HDhie the
dependent variables included the two academic achievement measures (W&igRe
WRAT-Spelling). Next, a 2x2 MANOVA was done with the rapid naming tasks. The
independent variables were LD type and AD/HD and the dependent variables included
three trials of RAN (Colors; Objects; Letters). Finally, two-veanalyses of variance
(ANOVA) were conducted for Word Fluency, BNT, Color Span Trial 1, and Color Span
Trial 4, respectively. For those results found to be significant, follow-up tesés w
conducted. It was hypothesized that performance across tasks would not beasiiyific
impacted by a concurrent diagnosis of a primary attention deficit.

The first 2 x 2 MANOVA was conducted with the academic achievement
subtests. LD type and AD/HD type were the independent variables and the twmiacade

measures (WRAT-Reading, WRAT-Spelling) were the dependent variable® Eseilts
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Means (z-scores) and Standard Deviations on Neuropsychological Test Measures

Dysnomia Dysnomia/Dyslexia
No AD/HD AD/HD Total No AD/HD AD/HD Total

Test Measure M SD M SD M SD M SD M SD M SD
Similarities 0.06 053 0.04 049 0.05 050 045 0.65 042 0.74 0.44 0.68
Block Design 0.38 0.72 0.49 0.79 0.44 0.75 0.74 085 0.68 1.00 0.71 0.91
Word Fluency -0.64 0.84 -0.30 1.25 -0.47 1.06 -0.74 0.79 -0.19 0.94 -0.50 0.89
BNT -064 139 -066 125 -0.65 1.31 -1.32 1.78 0.07 153 -0.70 1.80
RAN-Colors -0.81 143 -122 165 -1.01 154 -0.76 152 -0.36 1.35 -0.58 145
RAN-Objects -1.33 097 -154 159 -143 131 -208 219 -156 136 -1.85 1.87
RAN-Letters -1.49 116 -2.05 1.72 -1.77 148 -2.24 180 -190 144 -209 1.64
Color Span Trial 1 -201 138 -214 089 -208 1.12 -1.37 133 -1.07 0.76 -1.24 111
Color Span Trial 4 -0.58 119 -049 0.84 -0.53 0.99 -0.57 081 -1.14 135 -0.81 1.09
WRAT-Reading -0.21 055 -0.07 1.31 -0.14 0.99 -0.99 061 -098 0.78 -0.99 0.68
WRAT-Spelling -0.54 051 -049 0.38 -0.52 0.44 -0.97 059 -1.02 0.73 -0.99 0.65
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Figure |

Comparison of Performance on Neuropsychological Test Measures between Groups
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indicated no significant interaction effecbdg=.116, p = .891) or main effect for

ADHD (F,,99=.129, p = .879). However, there was a significant main effect for LD type
(F2,09= 14.133, p < .001) suggesting that performance differences on the WRAT-Reading
and WRAT-Spelling differs by LD type. More specifically, children withsBgmia and
Dyslexia demonstrated significantly lower scores on both academic regaguen

compared to children only diagnosed with Dysnomia. However, a concurrent diagnosis of
a primary attention deficit (AD/HD) did not significantly impact perforceanon WRAT-
Reading or WRAT-Spelling subtests (see Table VI).

The second 2x2 MANOVA was conducted with three trials of rapid naming. LD
type and AD/HD type were the independent variables while the three depenikdriesa
included RAN-Colors, RAN-Objects, and RAN-Letters. Based on the results, no
significant interaction effect gos= 1.097, p = .354) or main effect for AD/HDs(§=
168, p =.918) was found although there was a significant main effect found for LD type
(Fs,08= 3.688, p = .015) indicating that overall performance differences on the RAN trials
differ by LD type. In particular, children with Dysnomia performed sigatiitly faster on
RAN-Objects and RAN-Letters compared to the children with both Dysnomi&fdgsl
However, better performance was noted for children with Dysnomia/DyslexidNRn R
Colors. With regard to AD/HD, results of the analysis indicated that a centurr
diagnosis of AD/HD does not significantly impact RAN performances betwedwohe
groups (see Table VII).

Next, a two-way ANOVA was conducted for Word Fluency. LD type and AD/HD
type were the independent variables, and Word Fluency was the dependent variable. No

significant interaction effect (F = .333, df = 1, p = .565) or main effect for pb ty



Table VI
2x2 MANOVA (using Wilks’ Lambda): WRAT
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Hypothesis  Error

df df F value p
TYPE 2 99 14.133 <.001*
ADHD 2 99 129 .879
TYPE*ADHD 2 99 116 .891
Table VII
2x2 MANOVA (using Wilks’ Lambda): RAN

Hypothesis  Error

df df F value p
TYPE 3 98 3.688 .015*
ADHD 3 98 .168 918
TYPE*ADHD 3 98 1.097 354
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(F =.001, df =1, p =.980) were found; yet, there was a significant main effect for
AD/HD (F =5.130, df = 1, p =.021) revealing that a significant difference in
performance on Word Fluency exists for children with a diagnosis of AD/HD aechpa
to those without a primary attention deficit, regardless of LD type. Ma@fgally,

these findings suggest that children with AD/HD (M =-0.247, SD = 1.102) performed
significantly better on the Word Fluency task than those without AD/HD (M = -0.692,
SD = 0.807) (see Table VIII).

The next two-way ANOVA was performed on a measure of confrontation
naming. The independent variables were LD type and AD/HD type, and BNT was the
dependent variable. Results of this analysis revealed a significant iatereftect (F =
5.639, df = 1, p =.019) and main effect for AD/HD (F =5.282, df = 1, p = .024) while
the effect for LD type was not significant (see Table 1X). To furéxamine the nature
of this significant interaction, two independent t-tests were performedfofirshildren
diagnosed only with Dysnomia. Performance was compared within this group for
children with and without AD/HD. No significant differences were found (t = .062, df =
50, p =.951). However, a significant difference in performance was found for children in
the Dysnomia/Dyslexia group (t = -.2967, df = 50, p = .005) indicating that children
diagnosed with both Dysnomia and Dyslexia without AD/HD (M =-1.32, SD = 1.78)
performed significantly lower than those with a primary attention dekti 0.07, SD =
1.53) (see Table X). No significant differences in performance were notelilidren
only diagnosed with Dysnomia.

Then, a two-way ANOVA was conducted for Color Span Trial 1, a measure of

sequential visual memory. The independent variables were LD type and AgED t
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Table VI
Two-Way ANOVA: Word Fluency
Sum of Mean

df Squares Square F value D
TYPE 1 0.001 0.001 0.001 .980
ADHD 1 5.130 5.130 5511 .021~*
TYPE*ADHD 1 0.310 0.310 0.333 .565
Error 100 93.082 0.931

Corrected Total 103 98.524
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Table IX
Two-Way ANOVA: BNT
Sum of Mean
df Squares Square F value p
TYPE 1 0.021 0.021 0.009 924
ADHD 1 12.045 12.045 5.282 .024*
TYPE*ADHD 1 12.859 12.859 5.639 .019*
Error 100 228.037 2.280
Corrected Total 103 252.844
Table X
t-tests Comparing Performance within Groups on BNT
Mean SD T-value p-value
(z-scores)
Dysnomia:
No ADHD -0.639 1.389 .062 951
ADHD -0.661 1.254
Dysnomia/Dyslexia:
No ADHD -1.316 1.783 -2.967 .005*

ADHD 0.0730 1.529
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and Color Span Trial 1 was the dependent variable. No significant interacticin(Effe
.602, df = 1, p = .497) or main effect for AD/HD type (F =.091, df = 1, p =.791) were
found; yet, there was a significant main effect for LD type (F = 9.438, df = 10@95,
revealing that a significant difference in performance on Color Span Triieisdyy LD
type. More specifically, children with Dysnomia performed lower on this measur
compared to children with both Dysnomia and Dyslexia. However, a concurrent
diagnosis of a primary attention deficit (AD/HD) did not significantly ictpa
performance on Color Span 1 (see Table XI).

Finally, a two-way ANOVA was performed with Color Span Trial 4, a measure of
verbal sequential memory. The independent variables were LD type and AijgelD
and Color Span Trial 4 was the dependent variable. No significant interacticin(Effe
1.381, df =1, p = .267), main effect for AD/HD type (F =.749, df =1, p = .412), or main
effect for LD type (F = 1.297, df = 1, p = .282) were found. Thus, a concurrent diagnosis
of a primary attention deficit (AD/HD) did not significantly impact perfarmoe on Color
Span 4 (see Table XIlI).

In summary, the second research question investigated whether a concurrent
diagnosis of a primary attention deficit impacts performance on test mealeseilts of
the analyses with the WRAT subtests, RAN trials, and two trials of Color Spaatettlic
that a concurrent diagnosis of AD/HD does not significantly impact performanedret
the two groups. When examining performance on Word Fluency and BNT, significant
results were found. More specifically, children with AD/HD performed sigamitily
better on the Word Fluency task than those without AD/HD, regardless of LD type.

Further, children diagnosed with both Dysnomia and Dyslexia without AD/HD



Table XI
Two-Way ANOVA: Color Span Trial 1

Sum of Mean
df Squares Square F value p
TYPE 1 9.438 9.438 7.347 .009*
ADHD 1 0.091 0.091 0.071 791
TYPE*ADHD 1 0.602 0.602 0.469 497
Error 48 61.663 1.285
Corrected Total 51 71.533

Table XIl
Two-Way ANOVA: Color Span Trial 4

Sum of Mean

df Squares Square F value p

TYPE 1 1.297 1.297 1.186 .282
ADHD 1 0.749 0.749 0.685 412
TYPE*ADHD 1 1.381 1.381 1.263 .267
Error 48 52.477 1.093

Corrected Total 51 55.591
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performed significantly lower on BNT than those with a primary attentiocitefio
significant differences in performance were noted for children only diagnated w
Dysnomia.

The final research question investigated whether significant differemcss
between the neuro-cognitive profiles of these children (measured as academi
achievement, rapid naming, word fluency, confrontation naming, and sequential
memory). First, a split-plot analysis of variance (ANOVA) was peréatwith the
academic achievement scores (WRAT-Reading, WRAT-Spelling) di@se repeated
measure. The independent variable was LD type and academic achievemiat was
dependent variable. Next, a split-plot ANOVA was done with RAN scores (Colors,
Objects, Letters) viewed as a repeated measure. The independent vatiibtgpe and
rapid naming performance was the dependent variable. A split-plot ANOVA was not
conducted for the measures of general intelligence since these subtestsnieol
inclusion criteria variables. For those results found to be significant, follow-spnese
conducted. Finally, independent t-tests were performed for Word Fluency, BT, a
Color Span Trials 1 and 4, respectively, using LD type as the independent variable and
test measure as the dependent variable. It was hypothesized that chitldrieotkv
Dysnomia and Dyslexia would specifically display slower performancasis t
measuring rapid naming abilities and lower scores on measures of visuategque
memory as well as academic achievement.

The first split-plot analysis of variance (ANOVA) was performed with the
academic achievement scores (WRAT-Reading, WRAT-Spelling) di@se repeated

measure. The independent variable was LD type and academic achievestm wa
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dependent variable (Table XIllI). As previously mentioned, results of the 2 x 2 MANOVA
revealed a significant main effect for LD type suggesting that perfarendifferences on

the WRAT-Reading and WRAT-Spelling depend on LD type. To further examine the
nature of this LD type main effect, a split-plot ANOVA was performed withiL_ibeype
viewed as the between subjects variable and WRAT scores viewed asi@dapeasure.
After adjusting for an assumption violation (using the Huynh-Feldt), a signitfi

interaction between LD type and performance on the two WRAT subtests watetev
(F=6.962, df =1, p =.010). Thus, two independent t-tests were conducted in order to
further investigate and explain the nature of this interaction.

The first t-test compared the means for performance on the WRAT-Reading
subtest between the two LD groups. Results indicated that children diagnosed with
Dysnomia (M = -0.14, SD = 0.99) performed significantly higher on the WRAT-Reading
subtest compared to those children diagnosed with both Dysnomia and Dyslexia
(M =-0.99, SD =0.68;t =5.053, p <.001). On the second t-test, means were compared
for performance on the WRAT-Spelling subtest between groups. Equal variantes ¢
not be assumed so a corrected t-value was used to determine significacag&ngc
results suggested that children diagnosed with Dysnomia performed signifiughity
on the WRAT-Spelling subtest (M = -0.52, SD = 0.44) compared to those children
diagnosed with both Dysnomia and Dyslexia (M = -0.99, SD = 0.65; t = 4.364, p < .001).
These findings suggest that children with Dysnomia performed signifidaetiigr on
word reading and spelling tasks compared to children diagnosed with both Dysnomia and
Dyslexia. Further, a bigger difference was specifically noted in WRASdRg

performances (see Figure Il).
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Table XIlI
Split-Plot ANOVA: WRAT
Sum of Mean
df Squares Square E value p
Within-Subject Effects:
WRAT 1 429.813 429.813 7.350 .008*
WRAT*TYPE 1 407.120 407.120 6.962 .010*
ERROR 102 5964.567 58.476
Between-Subjects Effects:
TYPE 1 5130.236 5130.236 29.144 <.001*

ERROR 102  17955.221 176.032
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Figure Il
Comparison of Performance on WRAT-3 Measures between Groups
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The second split-plot ANOVA was done with RAN scores (Colors, Objects,
Letters) viewed as a repeated measure. The independent variable wae labdyrapid
naming performance was the dependent variable (Table XIV). According to the
MANOVA discussed earlier in the chapter, a significant main effedt@otype was
found suggesting that overall performance differences on the RAN trials depenids on L
type. To further examine the nature of this LD type main effect, a spliAplGtVA was
performed with the RAN scores viewed as a repeated measure. Aftstireglfor a
violation of assumptions using the Huynh-Feldt procedure, a significant imaract
between LD type and performance on the three RAN trials was revealed (F = 3.542, df =
1.779, p =.036). Thus, three independent t-tests were conducted in order to further
investigate and explain the nature of this interaction. However, no significkaredifes
were found between groups for RAN-Colors (t = -1.467, p = .145), RAN-Objects (t =
1.316, p =.191), or RAN-Letters (t = 1.030, p = .306).

Analyses next examined within group differences in the patterns of performance
on the three RAN trials. First, a repeated measures ANOVA was performedifiven
diagnosed only with Dysnomia and significant differences were found (F = 6.050, df = 2,
p =.003). Dependent t-tests were then conducted and significant differences in
performance were revealed when comparing performance on RAN-Colors with both
RAN-Objects (t = 2.183, p = .034) and RAN-Letters (t = 3.427, p = .001). No significant
differences were noted between performance on RAN-Objects with RABK € =
1.417, p = .163). More specifically, results indicated that children diagnosed only with

Dysnomia displayed significantly faster performances on RAN-C@ldrs -1.02, SD =



Table XIV
Split-Plot ANOVA: RAN
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Sum of Mean
df Squares Square F value p
Within-Subject Effects:
RAN 1.779 71.582 40.228 22.743 <.001*
RAN*TYPE 1.779 11.148 6.265 3.542 .036*
ERROR 181.5 321.035 1.769
Between-Subjects Effects:
TYPE 1 0.793 0.793 0.191 .663
ERROR 102  17955.221 176.032
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1.54) compared to RAN-Objects (M =-1.43, SD = 1.31); further, these children
displayed even better performance when comparing RAN-Colors to RAN4_@iter
-1.77, SD = 1.48). Thus, children with Dysnomia performed best on RAN-C followed by
RAN-O; the slowest performance for this group was on RAN-L.

Follow-up analyses were then performed for children diagnosed with both
Dysnomia and Dyslexia. A repeated measures ANOVA was conducted and, afte
correcting for unequal variances using Huynh-Feldt, significant diffesewere also
found (F =17.701, df = 1.667, p < .001). Dependent t-tests revealed significant
differences when comparing performance on RAN-Colors with RAN-Objest§.([{33,

p <.001) as well as RAN-Letters (t = 5.511, p <.001). No significant differences were
noted between performance on RAN-Objects and RAN-Letters (t = 0.732, p = .468).
Similar to the pattern of performance found for children only diagnosed with Dysnomia
results indicated that children diagnosed with both Dysnomia and Dyslexia diplay
significantly faster performances on RAN-Colors (M =-0.58, SD = 1.45) compared to
RAN-Objects (M = -1.85, SD = 1.87). Further, performances were even better when
comparing RAN-Colors to RAN-Letters (M = -2.09, SD = 1.64). Thus, children with
both Dysnomia and Dyslexia also performed best on RAN-Colors followed by RAN-
Objects. The slowest performance for this group was on RAN-Letters (seeXNabind
Figure III).

Finally, independent t-tests were performed for Word Fluency, BNT, and Color
Span (Trials 1 and 4), respectively, using LD type as the independent vandiésia
measure as the dependent variable. The purpose of these t-tests wasrie thami

significance of any differences between groups for each measurellesgaf an



Table XV

t-tests Comparing Performance within Groups on RAN Trials
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Mean SD T-value p-value

Dysnomia:

RAN-C - RAN-O  0.418 1.380 2.183 .034*

RAN-C - RAN-L 0.756 1.590 3.427 .001*

RAN-O - RAN-L 0.338 1.720 1.417 163
Dysnomia/Dyslexia:

RAN-C - RAN-O  1.266 1.488 6.133 <.001*

RAN-C - RAN-L 1.502 1.965 5.511 <.001*

RAN-O - RAN-L 0.236 2.328 0.732 468
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Figure IlI
Comparison of Performance on RAN Measures between Groups
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AD/HD diagnosis. As previously mentioned, no significant differences were found for
performances on Word Fluency, BNT , or Color Span Trial 4. However, children with
Dysnomia (M=-2.08; SD = 1.12) performed significantly lower on Color Span Trial 1
(M=-1.24,SD =1.11;t=-2.713, p = .009), a measure of visual sequential memory.
Overall, the third research question explored the differences between the neur
cognitive profiles (measured as academic achievement, rapid naming, wesrclyfl
confrontation naming, and sequential memory) of children with Dysnomia bdttamat
without Dyslexia. Findings suggested that children with Dysnomia performed
significantly better on word reading and spelling tasks compared to children didgnos
with both Dysnomia and Dyslexia. Performance on Trial 1 of Color Span (Visual
Memory) was also significantly lower for children with Dysnomia. On tred\Fluency,
BNT, RAN, and Color Span Trial 4 (verbal memory) measures, , no significant
differences were found between groups. However, within-group analydes RAN
trials revealed significantly better performance on RAN-Color congpar&AN-Objects

for both groups. Performance on RAN-L was also the slowest for both groups.
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CHAPTER V
DISCUSSION

Language and reading deficits have implications for academic succkssla
esteem, particularly during childhood. Thus, the identification of children atensk f
developing reading impairments is an important task for clinicians and educators
Several studies have examined the nature of word finding and rapid namingtaficul
particularly within the context of developmental Dyslexia and specific layggua
impairments. Nevertheless, debates still exist about whether namitgedgsfsimply
reflects a delay in acquisition resulting from processing speed and/orocatteeficits or
is suggestive of abnormalities with underlying language processes. White the c
occurrence of rapid naming deficits and reading impairments is well es&ablisthe
research, few studies have explored the presence of Dysnomia without reading
impairment.

Previous research suggests that rapid naming of familiar, visually présente
stimuli is a good predictor of word identification skills and text-reading fluéWolf &
Bowers, 1999; Wolf, Bowers, & Biddle, 2000). Several studies have also supported the
idea that performance on RAN tasks is linked to text-reading speed (Bowers, 1983; Le
Abello, & Lyschynchuk, 1997). Interestingly, many previous studies have examnhe
a single measure of rapid processing speed (e.g. digit naming spkedjhrah assessing
performance across different tasks (Bowers, 1993; Levy et al., 1997).

The purpose of this study was to examine the nature of expressive language
deficits for Dysnomic children with and without impaired reading by incorporating

multiple measures of expressive language. More specifically, examiniiogrpance on
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tasks of verbal fluency, confrontation naming, and rapid naming, as well akansua
verbal sequential memory, may help to establish a clearer diagnostie mttur
Dysnomia. This was an important area of study because if neurocognitiveisesila
exist between children with and without Dyslexia, results would provide support for
establishing additional early intervention programs for children diagnosed with
Dysnomia regardless of whether reading is impaired.

The following chapter is a discussion of the findings from this research study.
The results are discussed in relation to the specific research questionpathe$gs,
within the context of existing research in the areas of language and ledisabdities in
children. First, the specific research questions and hypotheses will be fiigthlignd the
major findings discussed. Next, limitations of the current study are presaated a
implications for research examined. Finally, the implications for climcattice are
outlined and conclusions to be drawn from this research explained.

Major Findings

The current study examined different types of expressive languagesigfesival
fluency, confrontation naming, rapid naming) displayed by children with Dysnomia, both
with and without Dyslexia, in an effort to delineate and better understand thecspecifi
factors associated with impaired reading. Due to the complex natureyoleegliage
abilities, researchers have recommended incorporating measuresésatrasitiple
domains of cognitive functioning including intelligence, listening comprebens
reading comprehension, spelling, and phonemic/phonological awareness to gagn a mor
accurate and comprehensive understanding of a child’s specific areangtrsand

weakness. Research studies have demonstrated that early language diffraytiead
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to later reading impairments, meaning that various skills associated wdthgea
development should be considered when children display expressive language deficits
Thus, multiple neuropsychological test measures were included in the battbfgruse

this study, specifically tests of expressive language and word réfuecéioning.

The first research question examined if there was a relationship between
performance on reading-related tasks compared to performance on measures of
expressive language and sequential memory. In the current study, paowmigarisons
revealed that the two academic scores were significantly corretated tanother.
Similarly, significant correlations were found between the four trials dfl RRased on
previous research and the normative data, these findings were not surprising. &ssult
indicated a significant correlation between the two other expressive gngweasures,
Word Fluency and BNT. Even though stimuli for these two tests are presented using
different modalities (e.qg., verbal versus visual), the correlation may betimdichan
overlap with the word retrieval processes involved with both tasks.

With regard to the reading-related tasks, WRAT-Reading was signilfica
correlated with a measure of verbal associative fluency and two trigpidfnaming
(RAN-Objects; RAN-Letters). The strongest correlation was betweed mading and
verbal fluency. WRAT-Spelling was also significantly correlatedWitord Fluency,
RAN-Objects, and RAN-Letters, in addition to Color Span Trial 4, a test of sequentia
visual memory. In this case, spelling was most strongly correlated withureeax
verbal fluency and rapid naming of letters.

Interestingly, word reading and spelling were only significantly ¢ated with

two of the four RAN trials, one non-alphanumeric (Objects) and one alphanumeric



108

(Letters) task. There are some different possibilities for why thasenw significant
correlation found between reading related tasks and the other two trials of RA&lyna
RAN-Numbers. First, the number of children who were administered RAN-Ngmlzey
less compared to the other trials, 87 and 104 participants, respectively. Therefore, it
possible that the number of children was too small to have enough power to detect a
relationship between word reading and rapid naming of numbers if, in fact, one did exist
Thus, a larger-scale study with a bigger sample size would be required to fuplloee e
this potential relationship. One possible reason for the non-significant relationship
between word reading and RAN-Colors is that performance on this task becanes les
predictive of literacy acquisition as children get older. In the literatarg; age group
differences for naming of colors have been noted, specifically for children i
kindergarten through second grade (Wolf, Bally, & Morris, 1986); therefore, since the
mean age of the children used in this study was 9.2 years, the relationshipaneaséd
with age.

Several decades of research have consistently pointed to the strong relations
between reading and serial naming tasks (see review by Bowers, GoldenjK&ane
Young, 1994). Wolf (1984) has argued that naming and reading tasks involve shared
processes that include the perception, recognition, and sequencing of visual symbols,
access and retrieval of verbal labels, attention, and articulation. In partiotdvious
studies have found that deficits in rapid naming and expressive fluency arnataslsoc
with reading disabilities in children (Vellutino et al., 1994).

Previous literature has also documented differential performances on non-

alphanumeric (colors/objects) and alphanumeric (letters/numbers) neasksg
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(Cardoso-Martins & Pennington, 2004; Felton & Brown, 1990; Wolf, Bally, & Morris,
1986). Some researchers have postulated that naming effects in reading arglagell
specific to alphanumeric stimuli (Savage & Frederickson, 2006; Semrud-@iikeauy,
& Griffin, 2002). Further, particularly when alphanumeric stimuli are presented,
performance is thought to predict reading acquisition and distinguish avesagpdor
readers (Bowers & Swanson, 1991; Wolf, Bally, & Morris, 1986). In addition,
performance on alphanumeric RAN tasks appears to be more stronglyatsbsadtih
spelling (Savage & Frederickson, 2006).

The second research question investigated whether a concurrent diagnosis of a
primary attention deficit impacts performance on test measures. Badsgl @ndting
research literature, it was hypothesized that performance across tastsotcu
significantly impacted by a concurrent diagnosis of Deficit/HyperagtDisorder
(AD/HD). Evidence from a number of investigations suggests a considerabkgpover
between Dyslexia and AD/HD. When children with both Dyslexia and AD/HD are
examined, the linguistic deficits associated with Dyslexia and the loebhvi
characteristics associated with AD/HD are apparent, although thestsd not
necessarily act together (Shaywitz, Fletcher, Holahan, Shneider, bfagc&tuebing, et
al, 1995). In essence, some researchers have concluded that Dyslexia abd AD/H
represent separate disorders that frequently co-occur.

As expected, results of the analyses with the WRAT subtests and RAN trials
indicated that a concurrent diagnosis of AD/HD does not significantly impact
performance between the two groups. Some previous research studies have shown that

children with co-morbid reading and attention deficits are most impaired dothains
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of attention/control and phonological/linguistic functions when compared to erthgr g
individually (Willcutt Pennington, Boada, Ogline, Tunick, Chabildas et al., 2001; Nigg,
Hinshaw, & Treuting, 1998). Other researchers found that performances bemhildr
the co-morbid group were less impaired, specifically on language measurpsyeoito
children only diagnosed with Dyslexia (Purvis & Tannock, 1996).

When examining word fluency and confrontation naming performances in the
current study, significant differences were found. More specificaBigraficant main
effect for AD/HD was found on a measure of verbal associative fluencyratidgs
revealed that children with AD/HD performed significantly better on the WirehEy
task than those without AD/HD, regardless of LD type. Further, interaction and ma
effects for AD/HD were noted on a measure of confrontation naming. Resultsté@utic
that children diagnosed with both Dysnomia and Dyslexia without AD/HD pertbrme
significantly lower on BNT than those in the Dysnomia/Dyslexia group with a primar
attention deficit. No significant differences in BNT performance werechfatr children
only diagnosed with Dysnomia.

With regard to rapid naming, previous studies have demonstrated that children
with poor attention spans performed faster on all RAN tasks compared to poos reader
(Ackerman & Dykman, 1993). Similarly, Nigg and colleagues (1998) found that childre
with co-occurring attention and reading problems showed naming speedsdefieieas
children with only an attention deficit did not. Hence, researchers indicate some
contribution of attention problems to performance on RAN tasks although the co-
occurrence of AD/HD is unlikely to account for all RAN deficits. Hence, tlisarch

guestion was attempting to identify whether poorer performance on measurdsabf ver
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fluency, confrontation naming, rapid naming, or academic achievement may be
associated with and/or compounded by attention problems.

Based on the hypothesis that a concurrent diagnosis of AD/HD would not
significantly impact performance on measures of verbal fluency or coafi@mmhaming,
the current results were somewhat surprising. From a neuropsychologigaiqhees
AD/HD is most notably associated with deficits in well-defined cogaitiomains
including executive functioning, a term which encompasses the ability to sudigessf
engage in purposeful and self-directed tasks independently (Lezak et al., 2004).
Successful performance on fluency and naming tasks relies on both attentioty Gaphci
executive functioning, cognitive domains which are frequently impacted bMBD/
(Barkley, 1998). Therefore, it seems particularly surprising that childrgnAfd/HD
performed significantly better than those without a primary attention defici

With regard to Word Fluency, previous studies of AD/HD and verbal fluency
have produced inconclusive results, particularly when examining performance on
semantic category fluency versus initial letter fluency tasksd@mnsky & Barkley,

1999; Grodzinsky & Diamond, 1992; Pineda, Ardila, & Rosselli, 1999; Reader, Hatrris,
Schuerholz, & Denckla, 1994). Most research, including the current study, has included
the total number of words produced within a set timeframe (e.g., 60 seconds), while
recent studies have examined the pattern of word production over the course of the task.
Researchers postulate that words which are more common and readily aeegssibl
automatically activated at the start of the task while word productioniseymtify

decreases over time (Hurks, Hendriksen, Vles, Kalff, Feron, Kroes, et al., 2004).
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There are a few possible explanations for the current findings on measures of
verbal fluency and confrontation naming. One possible explanation for Word Fluency is
that children with AD/HD demonstrate more difficulty producing words at #mé st the
task, yet gain momentum as time progresses. Another possibility is that therckith
AD/HD were better able to focus their attention for the short duration of the tasiq due
the short and specified time limit for Word Fluency. On the BNT, it is possible that
executive difficulties were somewhat managed by the design of the tesistamice, the
test is not timed and children receive prompts (e.g., semantic, phonemic) which may
assist to maintain focus. Clearly, based on the documented high incidence of co-
morbidity between AD/HD and oral language deficits (Tirosh & Cohen, 1998), the links
between reading domain abilities and executive functions should continue to be explored.

The final research question investigated whether significant differemcss
between the neuro-cognitive profiles of these children (measured as academi
achievement, rapid naming, verbal fluency, confrontation naming, sequential memory
and intelligence). Research has documented that children with learningitiesabil
display naming and word retrieval difficulties as well as a decreasehal\feiency
(Wiig & Semel, 1975, 1977). According to Wolf and Goodglass (1986), a number of
processes are involved in word retrieval and naming tasks. Some common explanations
for retrieval difficulties include visual perceptual deficits, memory proklevocabulary
deficits, and rate deficiencies. Research has also shown that childrddygitbmia have
difficulties with verbal mediation that lead to poorer performance on tasks invaheng t
visual presentation of information. As a result, it was hypothesized that children w

both Dysnomia and Dyslexia would specifically display poorer performancelan tas
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measuring rapid naming, word reading, and spelling. Performance on a measuralof vis
memory was also hypothesized to be lower while general intellectdafrpances were
expected to be within normal limits for both groups.

Consistent with the stated hypotheses, general intellectual performasrees w
within normal limits for both groups. Since average intellectual functionirsggava
criterion for inclusion in this study, this finding was not surprising. However, a
significant difference was found between groups on the Similarities subtast. M
specifically, children diagnosed with both Dysnomia and Dyslexia performed
significantly better on a measure of verbal reasoning (e.g., Sineddriompared to
children only diagnosed with Dysnomia. No differences on Block Design perfoemanc
were noted.

With regard to reading-related tasks, findings indicated that children with
Dysnomia performed significantly better on word reading and spelling tashsared to
children diagnosed with both Dysnomia and Dyslexia. In other words, children with both
naming and reading deficits performed significantly lower on readiagpretasks
compared to children who only experience word-finding difficulties. Once agaitisres
are not surprising since these performance trends were needed in ord&eta specific
diagnosis of Dyslexia in the clinic setting.

Current results indicated no significant differences between groups oaregas
of verbal fluency and confrontation naming, although it should be noted that performance
was consistently below average for children in both groups. Poor performances on Word

Fluency and BNT likely suggest the presence of mild word-retrievabawnerbal
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fluency problems, even though the exact reason for these difficulties is ript easi
identified.

According to the two-stage model of lexical access proposed by Levdibf&ioe
and Meyer (1999), lexical access refers to the process by which informatiomaiodsit
is retrieved from memory to map a lexical concept onto an articulatory progexical
access proceeds in two distinct steps which include: (1) lexical selection retriéneal
of an appropriate word which makes the semantic and syntactic informaticatbéesaihd
(2) phonological encoding in which the stored phonological form of a word is accessed
and input results in speech production. As a result, deficits with lexical retcmwal be
reflective of a disconnect between semantic and phonological codes (Fausto\Bikyi
& Shacht, 2003) and/or the result of faulty semantic or phonological representiasibns t
interfere with fast and accurate lexical retrieval (Messer & BakR006).

In order to further investigate the possibility of faulty semantic and/or
phonological processing systems, assessments of children should consideutaeya
of responses, patterns of errors, and speed of word retrieval on these spsafic t
Working within a developmental framework requires that specific factors, susgead
of information processing and developmental parameters of language tamgbisitaken
into consideration, meaning that a broader, more general conceptualization of €8s proc
may be needed (Thomas, 2003).

When examining rapid naming performances in the current study, significant
differences were not found. Nevertheless, below average performance vwhaanoss
trials for both groups. Performance on RAN-Colors was highest for both groups while

RAN-Letters was the slowest. Within-group analyses also revealeficagtly better
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performance on RAN-Colors compared to RAN-Objects for both groups. These findings
are not surprising since children with expressive language and readingmeua often
display slower naming speed and naming dysfluency; more specificaligyltiés with

rapid naming have suggested deficits in sight word identification (Meyer et al., 1998;
Scarborough, 1998).

One noteworthy finding, however, is that rapid naming of letters is slowest for
both groups. Speeded naming, particularly for letters and numbers, has consiséntly be
found to account for unique variance in reading performance beyond that explained by
phonological skills (Vellutino et al., 2004). Researchers have suggested that naming
effects in reading and spelling are specific to alphanumeric stiBaNiaQge &

Frederickson, 2006; Semrud-Clikeman, Guy, & Griffin, 2002) and performance on
alphanumeric RAN tasks appears to be more strongly associated with spelling.

Results from two longitudinal studies of RAN performance found that naming
speed differentiates average from impaired readers (Wolf & Goaldl886). Further,
group differences for naming letters and numbers were found regardless af teadin
or age while only early age group differences were supported for naming ofadiors
objects (Wolf & Goodglass, 1986; Wolf, Bally, & Morris, 1986). Therefore, it is not
surprising that performance on RAN-Colors in this study was highest forexhilaiboth
groups. However, it is interesting that performance between the two non-algranum
trials (colors/objects) is discrepant. One possible explanation for thécaghi
difference between RAN-Colors and RAN-Objects is the higher semantentaft
naming objects. In addition, colors represent content which is typically ovaetesr

childhood while naming objects may represent a more novel task.
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Previous research suggests that rapid naming of familiar, visually mésent
stimuli is a good predictor of word identification skills and text-reading fluéWolf &
Bowers, 1999; Wolf, Bowers, & Biddle, 2000). Naming tasks require that a visual
stimulus be perceived and identified while also retrieving the associatel iadyel
(McCrory et al., 2004). Researchers indicate that poor readers expersimee di
difficulties in rapidly accessing and retrieving verbal labels for Uigpaesented stimuli
(Denckla & Cutting, 1999; Savage et al., 2007; Wolf & Bowers, 1999). While both
phoneme awareness and rapid naming play an important role in early liteqacsitan,
rapid naming has been found to play a modest role compared to phonological processing
(Cardoso-Martins & Pennington, 2004). Hence, rapid naming abilities have been found to
affect the development of word identification, not word attack, skills and may ellgntua
impact reading comprehension as well as the speed and accuracy of passage readin
(Meyer et al., 1998). Based on the current results and similarities in RAdirparfces
between groups, children with Dysnomia may be at an increased risk for degdaipr
reading impairments.

With regard to sequential memory performances in the current study, some
significant differences were found. More specifically, no significaneckfices were
noted between groups on a measure of verbal sequential memory (Color Span Trial 4)
while visual sequential memory performance was significantly lowestitdren with
Dysnomia compared to children with both Dysnomia and Dyslexia.

Based on existing research literature, these results were somewhatrsyrpr
Previous studies have substantiated the relationship between a visual memdrgraef

reading disabilities, suggesting that difficulties in the efficient narirgbeling of
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visual stimuli is a strong predictor for Dyslexia (Wood et al., 1989; Adams, 1990;
Vellutino, 1996). Further, memory for visual information may be impaired due to the
inefficient verbal labeling of visual stimuli which often results in Dysnomiareévi
specifically, researchers suggest that many children who experieategeelays also
display significant deficits in rapidly accessing and retrievingalddbels for visually
presented stimuli (Denckla & Cutting, 1999; Wolf & Bowers, 1999).

Interestingly, children with Dysnomia performed significantly lower on the
measure of visual memory compared to children with impaired reading. Onbilggssi
for why a significant difference was found is that children with Dysnomia have m
difficulty with verbal mediation, particularly when presented with matehiat s not
meaningful. Similarly, poor performance on Color Span Trial 1 may be reflative
greater difficulty with accessing the verbal label for information prteskevisually.

When reading, these children may be able to more readily encode the information
because of the semantic quality of words. Another possible explanation for eargnif
difference is the number of children who were administered the Color SpaniTaiads4

was less compared to the other neuropsychological measures, 52 and 104 participants,
respectively. Therefore, it is possible that the difference is actualiytdact of the

sample characteristics rather than representative of an actual oceuFetue research
should include more participants and incorporate measures of semantic as well as
sequential visual memory to further delineate the nature of specific memaknesses.

In summary, several cognitive variables have been thought to be pertinent to
Dysnomia and word-finding difficulties in children, and different theoriestebout the

mechanisms responsible for lexical access difficulties in children wistekia and
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Dysnomia. Research studies have demonstrated that early languageidsgfioaly lead

to later reading impairments, meaning that various skills associated wdthgea
development should be considered when children display expressive language deficit
Results of the current study indicated that a concurrent diagnosis of AD/HDaloes
significantly impact performance on reading-related and rapid namingadfiebugh
significant differences were found when examining word fluency and conflontat
naming performances. When examining the neurocognitive profiles of theserghildre
some significant differences were noted. General intelligence was wibhinal limits,

yet children with both Dysnomia and Dyslexia performed significantly better
Similarities. Children with Dysnomia performed significantly bettereadmg-related
tasks and worse on a measure of visual sequential memory. No significaiendigte

were found between groups on measures of verbal fluency, confrontation naming, rapid
naming, or verbal sequential memory, although performances were consistoy
average for children in both groups.

Limitations of the Study

There are several limitations to this study to be considered. Therfirttion is
the sample was drawn from a clinically referred population and the samplestrased
to children evaluated in an outpatient pediatric psychology clinic. The prevalence of
language and learning disabilities is higher when a clinic sample is used)aphave
been helpful to draw from a broader group of children. Clinically referred chiltedy
represented the more severe end of the diagnostic spectrum and, thus are iyore easi

identified as needing assessment and intervention.
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Second, the homogeneity of the sample was a limitation of the study. While
specific demographic characteristics were not collected (e.gletiacieity, parent
education), participants in this study consisted of children from lowa, fahwihe
typical population is Caucasian and lives in rural communities. Therefore, the
generalizability of the findings from this study may be limited by #éstricted
geographic region in which the participants lived.

Another limitation is the current study used an existing dataset, which ipact
the number of appropriate analyses to be run as well as the inclusion of specific tes
measures in certain analyses. Demographic information regardingcspwaog@c status,
race/ethnicity, special education assistance, and/or specific geag@ation was not
included within this study and, therefore, it is unclear whether they are caaributors
to the presence of language and learning disabilities.

Further, the sample was drawn from extant data of a clinically referred
population, meaning there was not data collected for a comparison group. In other
words, there was no group against which to compare the results of the study. While this
study primarily examined differences between children with Dysnontravaith and
without Dyslexia, a comparison group would have been ideal to better determine how
groups differed from typically developing children without expressive languagerand/
reading impairments.

A final limitation of this study is that there was no control of external bbasa
Participants included in the current study reside in different areas and ditferent

schools. Thus, children are likely exposed to different curriculum demands, exposure to
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instruction, and psychosocial stressors. Because these variables wesessg@Gsr
controlled, the results of this study are difficult to generalize to tgerdgopulation.

Implications for Research

The purpose of this study was to examine the nature of expressive language
deficits for Dysnomic children with and without impaired reading. Interestipgévious
studies examining children with Dysnomia typically have not used multiple measure
expressive language. Hence, the current study examined different typgsesisese
language deficits (verbal fluency, confrontation naming, rapid namingpgiesp by
children with Dysnomia, both with and without Dyslexia, in an effort to delineate and
better understand the specific factors associated with impaired readsudfsRem the
present study highlight some specific implications for future research.

First, research addressing the underlying connection between reading and rapid
naming processes needs to continue. In particular, future research shouldatesédstig
specific variance for performance on rapid naming tasks to better understamtific
processes involved. Based on the lack of consistency across numerous reseasghit studie
is likely that multiple causal factors influence patterns of namingildren. Producing a
model of naming development that adequately explains how these processes work
together, which cognitive processes may contribute to naming difficulties, and how
children can compensate when one process is comprised is a challenging ethd¢avor
has not been tackled in the current research literature. If researahem®ie clearly
identify the processes involved and assessed through rapid naming, more appropriate

treatment interventions can be developed.
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Next, using a neuropsychological approach with children allows reseatchers
gain a better understanding of the specific mechanisms involved with language and
reading impairments. Messer and Dockrell (2006) argue for the use ofieegnddels
(Levelt, 2001) in the assessment of children with expressive language impaimnents t
more clearly conceptualize the unique nature of word-finding difficulties. kgsdrom
research that use these cognitive models can help to identify the asasdiatiween
behavioral processes and brain substrates. Furthermore, determining ploaeom
processes involved with word-retrieval abilities will allow a more peeldsalization of
the cognitive processes causing difficulty. Adhering to a cognitive modesessment
addresses the question of whether word-finding and retrieval difficultigsldren can
be viewed as an isolated difficulty or a by-product of other language digabilit

Another implication for future research is incorporating measures that assess
multiple domains of cognitive functioning which include intelligence, listening
comprehension, reading comprehension, spelling, and phonemic/phonological awareness
in an effort to better understand the profile of cognitive strengths and ddficiddition,
due to the complex nature of early language acquisition, researchers havaeadaith
including multiple measures of expressive language to better understand teeohatur
word-finding difficulties experienced by children with Dysnomia. Incerg study,

Arnell and her colleagues (2009) examined the relation between rapid naming and
reading in college-age adults by “decomposing” the RAN task into various igegnit
subcomponents. More specifically, participants completed specific pergeptua
processing, and performance tasks designed to tap into the mental processas$ requir

when performing RAN to determine which subcomponents explained its connection to
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reading performance. Findings revealed that working memory encodirificsgc
underlies part of the relationship between RAN and reading performance.
In addition to investigating performance on multiple measures of expressive
language, there is a need for assessments to incorporate differentialohesgonding
and presenting information. Rather than solely focusing on the use of verbal processes
measures which use nonverbal (e.g., pointing) means to demonstrate understanding may
help to more thoroughly examine a cognitive domain (e.g. expressive langndge) a
accurately pinpoint the nature of the impairment.
The nature of phonological representations in Dysnomic children is also not clear.
While some researchers have suggested impoverished lexical repressraatine
source of naming difficulties (McGregor, 1994), not all children with Dysnonsialaly
poor phonological skills. Instead, word-finding difficulties may be a resydbof links
between the semantic and phonological representations of a word (e.g. tiparghe;t
Faust et al., 1997; German & Newman, 2004). As a result, neuropsychological test
batteries should also include additional measures of language processing
(expressive/receptive), word attack and/or pseudoword decoding, and comprehension.
Another direction for future research is incorporating neuroimaging procedures
and tools to better pinpoint where cognitive processes are breaking down for aitthild w
language and/or reading impairments. Research suggests that it istddfitetermine
the specific origin of expressive language and word-finding difficultiesicp&atly
within a developmental context. As previously mentioned, cognitive functions are more
well-developed and localized in an adult brain, making it potentially easier toydeti

location of an injury by determining the specific functions that are impair@detbr,



123

the relationship between brain and behavior is less direct with children. Problatimg
neuropsychological deficits to brain regions are compounded by additiorab et
include the exact time of onset of dysfunction, pre-morbid levels of functioning, and
environmental variables (e.g., family stresses or resources) (Aylh@88; Tramontana
& Hooper, 1988). For example, Functional Magnetic Resonance Imaging (fMRIpenay
used to aid researchers in the localization of specific cognitive functionseaviol
various tasks. By using specific neuroimaging procedures, reseantdnetse able to
further delineate specific neurocognitive pathways involved with rapid naming and
reading processes.
Future research should also incorporate longitudinal designs, especiallipatince
Dysnomia and Dyslexia are developmental disorders. During developmehhange
of fiber systems in the brain occurs at varying speeds and different points.in time
Researchers have suggested that the myelination process proceedsurdpitip years
of age although continues into adulthood (Rourke, 1995). In an effort to better understand
Dysnomia and word-finding difficulties from a developmental perspective, future
research should incorporate a longitudinal design following children over time.
Longitudinal studies from early childhood through adulthood would allow researchers to
more clearly identify the trajectory of language and learning disabiin childhood as
well as inform the development and implementation of early intervention programs.
Finally, due to the documented association between low self-esteem anaglearni
disabilities, research should also include screening measures for soctadreal and/or
behavioral factors. Further, demographic information pertaining to racelgthsacio-

economic status, parent education, special education assistance, and geogegmrc loc
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should be collected to investigate whether these factors contribute to the kahavior
manifestations of language and/or learning disabilities in children.

In summary, Dysnomia is a developmental condition characterized by deficits and
strengths that require a comprehensive battery of neuropsychological redasure
accurate diagnosis. By incorporating longitudinal research designs and reggingm
techniques, researchers may gain more clarity into the developmentabtyagdc
language processing and the acquisition of reading skills. Due to the importavmel-of
retrieval and naming in language processing and cognitive development| as nge
predictive power for reading and school performance, this is an important afedHer
and continued research (Messer & Dockrell, 2006).

Implications for Practice

The present findings highlight some important implications for both assessment
and intervention in clinical practice. Currently, the diagnosis of individuals wjistheRia
is based on psychological assessment practices which include measuresaif gen
cognitive ability and reading achievement. Previous research has cohsistent
demonstrated that numerous cognitive skills may predict reading ability, ssunggenat
reading achievement is a multi-faceted process consisting of numeroulyingder
components. In the complex system of reading, a breakdown in any part of the proces
will likely impact reading performance. However, the nature of diffiealexperienced
by children with reading impairments is heterogeneous rather than a waoitestyuct.

With regard to assessment, assessment practices need to comprehassessy
numerous subsystems that are important for positive reading performarics. tRah

identifying if reading is lower than expected, it is important for climsito work toward
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pinpointing the reason why reading is impaired. Often times, cliniciansooag fmore
on the referral problem, rather than examining the presenting concern(s) ia a mor
holistic manner. Hence, the need to better understand and delineate the difficulties
experienced by children with language and reading processing means that tioa ques
driving the assessment process changes and assessment practitjestace a

Assessment practices that are sensitive to and focused on the underlying cause of
reading problems should focus on evaluating different subsystems of reading in a
comprehensive manner. This can be accomplished through selecting various subtests
and/or psychological measures that tap into different cognitive processes dwilve
naming and reading. For example, a comprehensive battery can be developed which
includes measures of auditory processing, phonological processing/pseudoword
decoding, rapid naming, visual processing, and memory skills. Additional domains to
assess may include word reading, spelling, reading comprehension, and readig flue
While some overlap and shared variance exists, each of these cognitive amdiacad
measures is dependent upon different regions of the brain and associated evthtdiff
aspects of the reading process. Measures of executive function and attenélsio a
needed since these higher-level cognitive skills are required for reading.

Clearly, a comprehensive assessment of the cognitive domains involved in the
reading and naming processes is important because thorough assessmert |gadtioe
a more well-developed diagnosis and intervention plan. When the underlying causes of
reading impairment are understood, treatment and intervention becomesngetetita
and specific. Interventions can then specifically address the defictiarpacting

reading performance, thus increasing the likelihood of effective treattnécomes.
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Due to the correlation between academic underachievement and self-esteem,
social-emotional factors should also be included in the assessment. When biseferra
made for an evaluation of a language and/or learning disability, it is not uncommon for a
child to never be evaluated for a coinciding emotional/behavioral disorder and ngae ve
If a psychologist does not evaluate the learning patterns of a child, s/hetemagtdo
conduct cognitive-behavioral interventions that are less than successful dugetmiaca
and/or cognitive weaknesses. On the contrary, if a child is referred fovaluatgon of
a learning disability and an emotional assessment is not included, the piefs@meeod
disorder may go undetected.

With regard to intervention, the importance of rapid naming to the prediction of
reading performance has specific implications for treatment. A numirgtieofention
programs developed for children with reading difficulties specifically taigenemic
awareness and aim to improve phonological deficits. However, many previous studie
indicate the importance of addressing rapid naming processes in treatmesiy, toa
foster reading fluency. Some treatments have been developed to address reaatigg flu
although research is quite limited in this area (Wolf & Katzir-Cohen, 2001). Moeat
interest in the area of fluency may be reflective of an increased understeamditige
complex subsystems involved with reading as well as continued curiosity abdurechil
who do not respond to phonological treatment (Wolf & Katzir-Cohen, 2001).

Treatment approaches targeting reading fluency have been proposed and most
emphasize the importance of continued practice, broad exposure to reading, and repeate
reading experience (Wolf, Miller, & Donnelly, 2000). Reading practice pesifecally

been emphasized in the development of reading fluency, especially since thss proce
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reinforces decoding and word reading skills in the context of connected texty\Vadas
Sanders, & Peyton, 2005). Stahl, Heubach, and Cramond (1997) sought to enhance
fluency outcomes by revamping a reading curriculum. More specificadigphs were
redesigned to specifically emphasize repeated readings, listening togseadid
increasing reading opportunities by establishing designated readiodspatr home and
school. Other researchers have attempted to improve fluency by using etratezi as
having children repeatedly read passages, listen to passages while fpbdovig with

the text, phrase drills, and repeated reading of words lists that appearecit {Daly,
Murdoch, Lillenstein, Webber, & Lentz, 2002). Reading-while-listening apeated
reading exercises are useful techniques for developing fluency.

Intervention programs have also been developed which focus on integrating
fluency-based with phonological-based treatment (Wolf, 1999). For example, the
Retrieval, Automaticity, Vocabulary Elaboration, Orthography (RAVEpf@gram
(Wolf et al., 2000) was designed as an intensive, small-group intervention for second and
third grade students. The purpose of the program was to improve fluency in overt reading
outcomes as well as automaticity in underlying component skills. Fluency and
automaticity processes are addressed while cognitive and emotional corm@reeaiso
included. Children are taught cognitive strategies to assist with decoding ald wor
retrieval, and self-concept is reinforced by through incremental sesc@&®lf et al.,
2000). In the RAVE-O program, a clear distinction is made between fluency and
automaticity. Fluency specifically refers to “the acquisition of smod#sraf processing
speed in reading outcomes,” such as word identification, word attack, and

comprehension, while automaticity is defined as “a continuum in which processes ar
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considered automatic when they are fast, obligatory, and autonomous and require only
limited use of cognitive resources” (Wolf et al., 2000, p. 377). In essence, autgmaticit
encompasses the underlying components involved in the reading process. Hence, one
target for treatment is improving automaticity for the lower level, sutdéprocesses
needed for reading fluency and another target is promoting fluency through depeate
practice and exposure to words (Wolf et al., 2000).

Teaching for automaticity suggests that, as basic decoding skililsastered,
children should be regularly exposed to familiar and decodable sight words so these
words become automatically accessible. As a core sight vocabulary isedcghitdren
may be exposed to more irregular words in order to increase reading gc&iaaiing at
an early age, it is beneficial to teach children similarities and diitesebetween speech
sounds and visual patterns across words. Children with Dysnomia would likely benefit
from direct instruction in language analysis and the alphabetic code. -ertpkcit
instruction in segmenting and blending speech sounds as well as processing progressivel
larger chunks of words would also be helpful.

Another implication for practice is that a greater emphasis needs to be piace
early intervention and prevention efforts specifically for preschool and kjaden-aged
children at-risk for reading and/or writing disabilities. While efforts haaentmade
advocating for early intervention practices, these types of servee®talways widely
available in the public school system except for children with more significkytsde
and/or impairments. Unfortunately, the more children fall behind during darheatary
school, the more educators and clinicians will be moving toward a “remeatiaétrthan

a “preventive” model of intervention.
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Based on previous developmental research, early language acquisitioteid pos
to involve multiple processes and the activation of the visual and linguistic coding
processes are emphasized to facilitate the storage of words and use afdabguimg
development, children build phonological-orthographic connections between many
different patterns, sounds, and phonemes to support word identification skills. Thus,
multiple processes are thought to contribute to word retrieval and namingldéScAs
information is retrieved from the lexicon more frequently, the connections invalged a
strengthened. Therefore, word-finding difficulties at the phonological teaglreflect
reduced experience with retrieving these specific lexical itBausicularly for children
at-risk for developing reading difficulties, it seems important to fosteetbhennections
by building background knowledge, teaching specific comprehension strategies, and
providing regular practice with reading materials that are contextuaaningful.

Conclusions

The present study examined the nature of expressive language deficits for
Dysnomic children with and without impaired reading by incorporating multiple
measures of expressive language. Performance differences wefieapeimvestigated
on measures of verbal fluency, confrontation naming, and rapid naming, as wellas vis
and verbal sequential memory. The impact of a concurrent diagnosis of a primary
attention deficit was also examined within the context of cognitive performance

Several decades of research have consistently pointed to the strong relations
between reading and serial naming tasks (see review by Bowers, GoldenjK&ane
Young, 1994). Wolf (1984) has argued that naming and reading tasks involve shared

processes that include the perception, recognition, and sequencing of visual symbols,
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access and retrieval of verbal labels, attention, and articulation. In partiotdvious
studies have found that deficits in rapid naming and expressive fluency ecatesh

with reading disabilities in children (Vellutino et al., 1994). Research studiesalsave
demonstrated that early language difficulties may lead to later geedpairments,

meaning that various skills associated with reading development should be considered
when children display expressive language deficits.

Results of the current study indicated that a concurrent diagnosis of AD/HD does
not significantly impact performance on reading-related and rapid naaskg although
significant differences were found for verbal fluency and confrontation naming
performances. When examining the neurocognitive profiles of these children, some
significant differences were noted also noted. General intelligensevittan normal
limits, yet children with both Dysnomia and Dyslexia performed signifigddtter on
Similarities. Children with Dysnomia performed significantly bettereadmg-related
tasks and worse on a measure of visual sequential memory. No significaiendigte
were found between groups on measures of verbal fluency, confrontation naming, rapid
naming, or verbal sequential memory, although performances were consistomy
average for children in both groups.

Future research efforts should continue to address the underlying connection
between reading and rapid naming processes. Using a neuropsychologicalraptioac
children allows researchers to assess multiple domains of cognitive fungtand gain
a better understanding of the specific mechanisms involved with rapid naming and
reading. Incorporating neuroimaging procedures and longitudinal reseaigisdasy

further help to pinpoint where cognitive processes are breaking down for a child with



131

language and/or reading deficits. Assessment practices are neededmhsensitive to
and focused on determining the underlying cause of reading problems andrtdinici
should focus on evaluating different subsystems of reading in a comprehensive. manner
Establishing a more comprehensive diagnostic protocol of the processes involved
with Dysnomia will enhance the understanding of successful versus deficient word
retrieval abilities in children. In addition, gaining a more complete utadehsg of the
processes involved with word retrieval and naming tasks will assist ahisitly allowing
a more accurate and precise localization of the “cognitive processesubatioa
difficulty and will address the question of whether word-finding difficulties loa
viewed as an isolated difficulty or a by-product of other language disadil{tlesser &
Dockrell, 2006, p. 310). Due to the correlation between academic underachievement and
self-esteem, social-emotional factors should also be included in the asgessme
Treatment approaches targeting reading fluency and automatigitiperzarticularly
helpful for children with Dysnomia, in addition to intervention programs which integrate
fluency-based with phonological-based treatment.
Dysnomia is a developmental condition characterized by deficits and strengths
that require a comprehensive battery of neuropsychological measuresui@tec
diagnosis. Gaining a better understanding of the unique nature of Dysnomia in school-
aged children will allow clinicians to more adequately determine wheaeget
educational interventions. Psychologists are in a unique position to administer
comprehensive evaluations of children with expressive language and/or reading
difficulties, examine multiple cognitive subcomponents underlying thesegsexeand

make appropriate treatment recommendations. By continuing to explore thefie speci
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guestions and gaps in the existing research literature, we can begin to bettsiandder
the nature of expressive language deficits in children and, thus, tailor mtengefor

these children before difficulties become more long-standing and impairing.
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APPENDIX A:
PEDIATRIC PSYCHOLOGY NORMS
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PEDIATRIC PSYCHOLOGY NORMS

Word Fluency (WF)

Female Male
Age (years) X SD X SD
6 4.6 5.0 4.1 4.1
7 16.0 7.3 14.1 6.5
8 23.1 5.7 22.5 7.7
9 25.0 7.3 22.6 6.4
10 27.4 7.1 23.8 8.2
11 31.1 6.8 28.2 8.1
12 32.0 6.8 29.4 8.1

Boston Naming Test (BNT)

Total
Age (grade) X SD
5.5 (K) 29.6 5.78
6.5 (1st) 29.0 5.55
7.5 (2nd) 37.0 4.15
8.5 (3rd) 38.4 2.94
9.5 (4th) 41.6 3.56
10.5 (5th) 43.2 4.07

12 and over 55.7 4.42




Rapid Automatized Naming (RAN)
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Colors
Female Male
Age (years) X SD X SD
6 57.0 17.0 59.0 17.0
7 52.4 8.8 56.3 10.9
8 49.0 11.7 54.7 6.9
9 40.4 6.9 46.5 11.4
10 41.4 5.9 42.3 8.2
11 35.0 7.0 35.0 7.0
12 32.0 6.96 32.0 6.96
Obijects Numbers
Age (years) X SD Age (years) x SD
6 71.0 21.0 6 45.0 16.0
7 70.0 24.2 7 34.0 6.8
8 62.0 12.6 8 31.0 5.8
9 48.0 10.7 9 26.0 8.6
10 50.0 10.8 10 24.0 3.5
11 36.0 6.9 11 21.0 7.0
12 35.0 7.0 12 19.0 6.8
Letters
Age (years) X SD
6 43.0 19.0
7 33.0 6.3
8 31.0 6.9
9 25.0 5.1
10 24.0 2.9
11 22.0 6.9
12 21.0 7.0
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Color Span
Trial 1 (Visual/Visual)
Female Male

Age (years) X SD X SD
6 4.4 1.4 4.3 1.3
7 5.6 0.9 5.5 1.0
8 6.1 1.8 6.0 1.7
9 7.4 15 6.8 1.6
10 8.1 1.8 7.6 1.8
11 9.4 1.1 8.7 2.0
12 10.1 1.6 10.2 1.7

Trial 4 (Verbal/Verbal)

Female Male

Age (years) X SD X SD
6 4.3 15 4.4 1.1
7 6.1 1.6 5.8 1.4
8 6.7 14 6.4 1.7
9 7.6 1.1 6.9 1.2
10 7.9 1.0 7.7 1.5
11 9.1 1.8 8.8 1.5
12 9.2 1.4 8.9 1.7
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