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CHAPTER I 

INTRODUCTION 

A general reading of the learning disabilities/dyslex-\ 

ia literature reveals that prior to the late 1960s and ear- , 

ly 1970s the concept of learning disabilities and dyslexia 

were poorly differentiated from the diagnoses of brain dam

age, hyperkinesis, and mental retardation. Since 1970 

there has been a relative dissassociation of learning dis

abilities/dyslexia from the other areas of disability. 

This development has caused significant changes within the 

field, one of which has been that a new and different set 

of definitional problems have arisen. y 

Since the changes in the working definitions regarding\ 

the phenomena, researchers and educators have recognized 

difficulties that arose when attempting to pragmatically 

delineate who should appropriately be labeled learning dis

abled or dyslexic. The major difficulties with the new 

generation of definitions became more apparent with the 

passage of time and attempts to establish communication 

about and new knowledge concerning learning dis

abilities/dyslexia. 

The problems with the definitions that arose seem to 

have their roots in the field recognizing in a theoretical 
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sense what learning disabilty was not (e.g., mental 

retardation, structural brain damage, emotional disorders), 

but not what did comprise learning disabilties/dyslexia in 

a theoretical sense. As such, many working definitions of 

what was and who were learning disabled or dyslexic opted 

to behaviorally describe behaviors associated with these 

diagnoses rather than explain what about these behaviors 

caused the affected person to be diagnosable. 

It is suggested that this stop-gap measure partially 

took place because the task of constructing a working defi

nition and diagnostic procedure was not adopted by a pro

fessional discipline with the tools to carry out the job. 

The field of Education was largely geared toward assessing 

the degree of relative impairment and effecting remedial 

training or devising more effective teaching methods. They 

were not equipped to hypothesize and evaluate the possible 

underlying etiology that leads to learning disabilities and 

dyslexia. The medical field had also largely withdrawn 

from working with the phenomena because they had little in 

the area of treatment to offer and were not equipped, due 

to the apparent nature of the disorders, to diagnose in a 

manner that would shed more light on the condition. The 

general field of psychology was interested in disabled 

learners primarily by way of intellectual and achievement 



3 

testing and helping develop the psychological coping 

mechanisms necessary to deal with the associated emotional 

difficult ies. 

While neuropsychologists initially showed limited in

terest in the area, increasing recognition that the phenom

ena likely reflects basic neuropsychological dysfunction 

has spurred greater interest and study in the field. The 

dysfunctional behaviors observed in learning disabilities/ 

dyslexia have a very significant overlap with behaviors 

that are of interest to the neuropsychologist. Observa

tions about disabled learning behavior translate easily 

into neuropsychological terms and conceptualizing and 

theorizing in this vein can parsimoniously account for the 

observed behaviors. Neuropsychological conceptualizing 

also allows hypothesizing about etiology and forms a basis 

for research about the problem. Conclusions reached can be 

translated from psychological knowledge into educational 

planning and treatment. 

This paper will discuss some of the early definitional 

problems in the field of learning disabilities and how 

a neuropsychological approach to the problems can 

appropriately address the phenomena of learning dis

abilities and dyslexia. Neuropsychological theory as it 

relates to dyslexia will be presented. Neuropsychological 



research concerning learning disabilities and dyslexia will 

be described and the evidence for neuropsychologically het

erogeneous subtypes of dyslexia elaborated. Finally, a 

theoretical, conceptual schema that may account for the ex

istence of the specific types of dyslexia that are fre

quently observed will be suggested and hypotheses relevant 

to the current study will be posed. 

Historical Information 

Research in the field of learning disabilities formal

ly dates back to Orton's (1937) early work on the hemis

pheric specialization of developmental reading capabili-

ties. Orton felt that children's difficulties in acquiring 

reading and language skills were the result of a develop

mental disturbance in the establishment of cerebral domi

nance. His work focused on children's letter and number 

reversals. He suggested that these occurred due to fail

ures to erase the memory images that were stored in the 

non-dominant hemisphere of the brain. Orton appears to 

have been the first to focus his attention on the behavior

al deficits now labeled dyslexia. Dyslexia, short for 

developmental dyslexia or primary dyslexia, commonly refers 

to a category of behavioral deficits affecting reading or 

the process of learning to read. The term is used 



differently by people in various professions but generally 

is applicable only to those people whose problems have no 

known cause. When a cause (such as acute brain damage or 

; birth trauma) of the deficit can be determined, then the 

phenomena is referred to as acquired or secondary dyslexia 

or aphasia. Many use dyslexia and learning disability in-

terchangably. While dyslexia represents the largest sub

category of learning disability, it does refer to a slight

ly restricted portion of the parent disorder. Mathematical 

abilities logically seem separate from reading abilities 

but have been implicated as often being deficient in and 

part of the syndrome of dyslexia. 

Prior to Orton, others had studied patients with 

learning disabled behaviors in an effort to relate their 

condition to acquired aphasia. In the late 1800's physi

cians postulated that similiar processes accounted for the 

reading problems seen in children and in stroke victims. 

Reasoning such as this and the subsequent research typical

ly came from physicians who were looking for actual brain 

lesions as the cause of learning disabled behaviors. In 

fact, Orton came out of this school. Research attempting 

to find the behavioral similarities between brain damaged 

and learning disabled subjects still occurs. As opposed to 

early research, few authors currently study the phenomena 



with the purpose of finding brain damage as the cause of 

the behavioral deficits. The data support the finding that 

physical lesions within the brain, referred to as structur

al damage, are generally not found in people with develop

mental dyslexia. For example, Hier, LeMay, Rosenberger, 

and Perlo (1978) found that the only brain abnormality in 

dyslexics was a reversal in normal cerebral size, and Has-

1am, Dalby, Johns, and Rademaker (1981) found no evidence 

of structural aberrations in dyslexics' CT scans. People 

with developmental dyslexia exhibit "functional deficits"; 

these deficiencies in behaviors that would be consistent 

with brain damage but which occur in the absence of such 

physical damage are referred to as "brain dysfunction" 

rather than brain damage. 

The next major influence in the field of learning dis

ability was the classic series of studies reported by 

V Strauss (Strauss & Lehtinen, 1947). Strauss contrasted the 

performance of mentally retarded children who had no famil

ial history of retardation and who had suffered some form 

of "birth trauma" which presumably had caused the brain 

damage and retardation with mentally retarded peers without 

birth trauma. The children with trauma exhibited "soft" 

neurological signs and psychological disturbances in 

perception and conceptual thinking. Strauss and Lehtinen 



(1947) reported that these presumably brain-injured 

children also displayed inhibited, perseverative, and dis-

tractible emotional behaviors which disturbed the normal 

learning processes. The behavioral deficits, which includ

ed both learning disabled and hyperactive behaviors, were 

assumed to have resulted from the brain damage. Stevens 

and Birch (1957) proposed calling this set of behaviors, 

characterized by hyperactivity, disabled learning, inhibit

ed social abilities, perseverative actions, and distracti-

bility, the "Strauss Syndrome." While that name was used 

subsequently, Strauss' hallmark work was of little practi

cal or applied use for research because of the broad range 

of behaviors it encompassed and the lack of specificity 

with which it described them. It does stand, though, as an 

early turning point within the field.\| 

The direction of research following Strauss' work was 

to attempt to elucidate the patterns or syndromes of behav

iors that were found in this group of children. The term 

"minimal brain dysfunction" (MBD) was coined by Clements 

(1966) to describe the specific behaviors seen in these 

functional disorders. Clements defined children with MBD 

as. 

children of average or above general intelligence 
with learning and/or behavior problems. . . due 
to subtle deviations arising from genetic 
variations, bio-chemical irregularities, 



perinatal brain insults, and/or illnesses and 
injuries sustained during the years critical for 
the development and maturation of those parts of 
the central nervous system having to do with per
ception, language, inhibition of impulses, and 
motor control (p. 4). 

While Clements addressed specific learning deficits in 

reading, spelling, arithmetic, and perceptual and abstract

ing abilities, he still was describing a wider variety of 

behaviors than are encompassed by the current notion of 

learning disabilities. Clements also included the behav

ioral dysfunctions of.hyperactivity/ hyperkinesis within 

the category of MBD. 

The area of MBD seems to have split into two separate 

areas of research shortly after Clements defined it. Re

cent work under the heading MBD typically looks at the 

physical/ behavioral problems (Birch, 1964; Wender, 1971), 

while learning disabilities are restricted to the deficits 

associated with learning of academic material. This bifur

cation of the field was facilitated by the work of Mykle-

bust (1964) and others who chose to investigate the learn

ing difficulties that are caused by brain dysfunction in 

children who were largely free of behavioral disorders. 

These researchers concentrated on children who did not 

display pathognomic signs of neurological dysfunction or 

mental subnormality but who 'did exhibit "soft" neurological 

i f ' * . . . 



signs and disabled learning behaviors. Myklebust suggested 

that the phenomena be called "psychoneurological learning 

disorder" rather than MBD. In effect, the population of 

behaviors subsumed under MBD was partitioned and disabled 

learning behaviors became, for the first time, an individu

al entity. 

The term "learning disability" came into being at 

about the same time as Myklebust was advocating the label 

psychoneurological learning disorder. In the late 1950's 

and 1960's parent groups were forming to exert political 

pressure on school systems to get some form of special edu

cation for the "exceptional children." The term "learning 

disability" was used at one of these symposia. Cruickshank 

(1981) says that the term learning disability was 

adopted as a functional term without precedents 
to guide those who attempted to define it, and 
without research or common usage which would as
sist in its appropriate formulation as a func
tional term. . . it was seen then as a term which 
could not satisfy both the professions and the 
parents, and one which would lend itself to in
numerable definitions depending upon the orienta
tion of the author. On the positive side it was 
a term which emphasized the primary problems of 
the child, i.e., learning. . .(p. 81). 

Historically, the time prior to the early 1960's saw 

the condition now known as "learning disability" (Kirk & 

Bateman, 1962) generally referred to as minimal brain dys

function or injury, psychoneurological learning disorders, 

dyslexia, primary reading retardation, strephosymbolia, 
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perceptual handicap, or a variety of other names depending 

on the field of study of the interested party (Haring & 

Miller, 1969). A lack of consensus existed within the 

field, however, as to what constituted a learning disabili

ty and what factors were relevant for defining the condi

tion. This type of disagreement largely still exists to

day. Hammill, Leigh, McNutt, and Larsen (1981) stated that 

one of the most frequently cited criticisms within the 

field of learning disabilities is the lack of agreement 

among professionals concerning the definition of the term 

"learning disability." 

Cruickshank (1981) notes, "There are a variety of 

types of definitions possible. . .there may be diagnostic 

and etiological definitions, educational, pedagogical, pae-

diatric, or biochemical definitions, and legislative defi

nitions (p. 80)." While all these definitions are of in

terest and are important, this research will concern itself 

with those definitions that may shed light on what patterns 

of specific deficits occur in the learning disabled and 

which influence the type and severity of these behaviors. 

A number of working definitions of learning disability 

have been proposed. In 1970 the National Advisory 

Committee on Handicapped Children defined learning 

disability as 
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Children with special learning disabilities 
exhibit a disorder in one or more of the basic 
psychological processes involved in understanding 
or using spoken or written languages. These may 
be manifested in disorders of listening, think
ing, talking, reading, writing, spelling, or 
arithmetic. They include conditions which have 
been referred to as perceptual handicaps, brain 
injury, minimal brain dysfunction, dyslexia, de
velopmental aphasia, etc. They do not include 
learning problems which are due primarily to vis
ual, hearing, or motor handicaps, to mental re
tardation, emotional disturbance, or to environ
mental disadvantage, c, 

A slightly revised version of this definitional statement 

was designated, "The Education for All Handicapped Children 

Act of 1975 (PL94-142)" and is a major factor in the educa

tional rights of the handicapped. Such definitions are 

part of the "second generation" of attempts to define 

learning disabilities. While still descriptive in nature, 

these definitions reflect attempts to define the phenomena 

across professions with an eye to the breadth and depth of 

the condition. They acknowledge, "a disorder in one or 

more of the basic psychological processes" (National Advi

sory Committee, 1970), but are more explicit about and fos

ter work evaluating the specific behavioral deficits. 

While they are the most utilized and politically important 

definitions in the field, they still have significant 

shortcomings associated with them. These shortcomings will 

be addressed below. 
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Contemporary research with learning disabilities 

frequently is concerned with attempts to delineate the be

haviors associated with the condition. While research 

flourishes due to the popularity and political importance 

of the field, few major advancements have been made in re

cent years. In fact, there seem to be an inordinate number 

of contradictory studies appearing in the literature. It 

appears that the present difficulties and limitations in 

research occur because many studies attempt to describe all 

the behaviors associated with the condition in a veiled ef

fort to define the phenomena of learning disability. While 

the National Advisory Committee described the phenomena, it 

failed to provide a means to diagnose any particular indi

vidual. Some authors have addressed this problem directly. 

Lovitt and Jenkins (1979) reviewed much of the litera

ture and surmised that the lack of consistent criteria to 

diagnose the disorder is the major problem in differentiat

ing this condition. Kavale and Nye (1981) were more thor

ough and examined 307 published research articles with the 

term "learning disability" or a close synonym in the title. 

Their objective was to review the criteria investigators 

used to include or exclude potential research subjects as 

learning disabled. They felt that by finding a frequently 

utilized set of criteria for selecting learning disabled 
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subjects, they could elucidate the common elements of 

definition used by researchers. The authors concluded that 

there were several independent criteria for diagnosing a 

learning disability: 

1. psychometric assessment on the basis of test data, 

usually through meeting a specified discrepancy 

score; 

2. meeting federal or state guidelines (most often a 

discrepancy criteria); and 

3. diagnosis as having a learning disability due to 

having previously been classified as having a learn

ing disability. 

Problematically, there were and are a multitude of psycho

metric criteria and "previous diagnosis of learning dis

ability" frequently begs the question. Common discrepancy 

scores, such as a two year discrepancy between assessed in

tellectual and academic performance, are ambiguous as to 

which test scores are to be compared with each other. This 

method also fails to address and/or acknowledge that the 

condition can be narrow or broad in its scope of impair

ment . 

In 1976 the Federal Register listed several barriers 

in trying to produce clear, concise definition of learning 

disabilities. It stated. 
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(1) The state of the art in the field of Specific 
Learning Disabilities and its associated fields 
is such that it is not presently possible to 
specify exactly all of the components of each 
specific learning disability . . . (2) There ex
ists no hard research data collected on a large 
enough sample in order to state, with certainty, 
which are the common characteristics of all 
learning disabled children . . . (3) There ap
pear to be no generally accepted diagnostic in
struments presently available which can be singly 
and appropriately utilized (p. 52404). 

Definitions of learning disabilities can include a 

statement reflecting an attempt to explain theoretically 

what learning disabilities are. Historical definitions of 

learning disabilities have included a descriptive (behav

ioral) statement as to who the learning disabled are. The 

former statements deal with etiology/causality, the latter 

with performance. While the latter type is needed in a 

good definition, the former is as or more important and 

leads to an understanding of the condition. 

There are at least three possible explanations of why 

research on learning disabilities has not identified a con

sistent, demonstrable set of delimiting criteria. First, 

it may simply be an inconsistent phenomena, i.e., a diverse 

entity or group of entities such that no valid, reliable 

unifying principle can be derived from it. If this is the 

case, it defies a single, elegant definition. Such an 

outcome is unlikely, though. Research cited in this paper 
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most often describes a finite and related group of 

behaviors found in the learning disabled, which suggest 

that learning disabilities represent a stable phenomena. 

Second, researchers in the field, lacking a definition and 

set of diagnostic criteria, may not really be studying or 

trying to define the same phenomena. They may be investi

gating different phenomena, yet labeling them as reflecting 

learning disabilities. » However, while it is recognized 

that there are a large number of behavioral deficits found 

in learning disabled people, and that someone with a par

ticular type of learning disability (e.g., dyslexia) may 

have a very different symptom pattern than someone else 

suffering from the same disability, this does not mean that 

the condition defies categorization. The point is that 

evaluation and diagnosis of the overt behavioral symptoma

tology, i.e., the specific performance of the individual, 

could lead to a list of hundreds of symptom patterns, each 

then being referred to as a discrete syndrome.| Diagnosis 

and definition of a phenomena are rare prior to comprehen

sion of the underlying principles of the condition. Final

ly, there may be other extraneous variables affecting the 

classification of the phenomena. For example, researchers 

subscribing to a faulty assumption (e.g., that they are 

evaluating a homogenous condition) and utilizing 
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inappropriate methodological approaches for the study of 

phenomena, may mask or distort the effect. The field of 

learning disabilities has progressed far enough that some 

order can likely be extracted from the confusion. To do 

so, though, requires clear objectives. In light of the 

difficulties already discussed, it seems fitting to look 

for a conceptual scheme of learning disabilities that can 

give rise logically to a definitional statement that is 

commonly perceived and understood, inclusive and restric

tive in its domain, and quantifiable. Such a framework, 

and hence statement, should account for the credible re

search and knowledge in the field. 

One approach to definition of the phenomena involves 

the assumption of an underlying neurological dysfunction. 

The organizing principle extracted by several researchers 

on learning disabilities (Cruickshank, 1981; Wepman, 

Cruickshank, Deutsch, Morency, & Strothers, 1974) that 

seems to account most parsimoniously for and organize the 

data is that disabled learning arises out of perceptual 

disorders. And, as Cruickshank so simply states, "Percep

tion is neurological" (p. 83). Perception is a direct 

reflection of the ability of the person to receive, 

process, and integrate stimuli. "Learning disabilities are 

the result of neurologically based perceptual processing 
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deficits" (p. 84). Assuming a neurological basis for the 

symptomology allows greater ease and more reliable differ

ential diagnosis between people with learning disabilities 

and those suffering from learning deficiencies due to emo

tional disturbances, environmental factors, etc. If the 

neural deficit is restricted to the cerebral level, differ

entiating peripheral perceptual disorders from learning 

disability is simplified. 

^ Wepman et al. (1975) examined the learning disability 

terminology and constructed a similiar conceptual picture 

of learning disability. They devised one of the first in

clusive rather than exclusive definitions of learning dis

ability. 

Specific learning disability, as defined here, 
refers to those children of any age who demon
strate a substantial deficiency in a particular 
aspect of academic achievement because of percep
tual or perceptual-motor handicaps, regardless of 
etiology or other contributing factors. The term 
perceptual as used here relates to those mental 
(neurological) processes through which the child 
acquires his basic alphabets of sounds and forms. 
The term perceptual handicap refers to inadequate 
ability in such areas as the following: recog
nizing fine differences between auditory and vis
ual discriminating features underlying the sounds 
used in speech and the orthographic forms used in 
reading; retaining and recalling those 
discriminated sounds and forms in both short and 
long-term memory; ordering the sounds and forms 
sequentially, both in sensory and motor acts 
(Wepman, 1968); distinguishing figure-ground 
relationships (Frostig, Lefever, & Whittlesey, 
1961); recognizing spatial and temporal 
orientations, obtaining closure (Kirk and 
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Bateman, 1962); integrating intersensory 
information (Birch and Leford, 1964); and relat
ing what is perceived to specific motor functions 
(Kephart, 1963). Impairment of the processes in
volved in perception may result from accident, 
disease, or injury; from lags in development; or 
from environmental shortcomings. Impairment of 
perception may distort or disturb the cellular 
system and/or the normal function of one or more 
sensory systems (Wepman et al., 1975, p. 306). 

The gist of their treatise is the belief that learning dis

abilities are due to perceptual or perceptual-motor prob

lems and therefore must be caused by neuropsychological 

dysfunction. However^ simply defining learning disabili

ties as a neuropsychological dysfunction does not cause 

them to be so. These authors and those that follow based 

their definitions on their efforts to explain most elegant

ly the research data they had accumulated and reviewed. 

Cruickshank (1981) also suggests that subscribing to 

the perceptual deficit basis of learning disabilities al

lows separation of these problems from their environmental

ly determined counterparts. It is his belief that while 

diagnosis of these neuropsychological dysfunctions may 

presently be difficult due to the youth of the fields of 

neuropsychology and neurology, the deficits certainly do 

exist. Subscribing to the perceptual/neural deficit theory 

does not, in turn, require that exact neurological 

diagnosis be made before a learning disability can be 

assessed. 
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Cruickshank offers a definition of the condition: 

Learning disabilities are problems in the acqui
sition of developmental skills, academic achieve
ment, social adjustment, and secondarily emotion
al growth and development, which are the result 
of perceptual and linguistic processing deficits. 
Learning disabilities may be of any etiological 
origin, may be observed in children and youth of 
any age and of any intellectual level of func
tion, are the result of perceptual processing 
deficits which, in turn, are or may be the result 
of a (diagnosed or inferred) neurophysiological 
dysfunction occurring at prenatal, perinatal, or 
(in the case of linguistic dysfunction) at the 
postnatal periods of development (p. 100). 

As the therapeutic program for these people is essen

tially psychoeducational in nature, accurate assessment of 

the functional losses and strengths is needed for syndrome 

identification and habilitation planning. Cruickshank re

viewed the literature from this perspective and extracted 

commonly described perceptual problems. While many of the 

items he listed are also strengths or skills, it is appar

ent that they have a basis in and require perceptual/neuro

logical integrity. The problem areas he identified are: 

1. Discrimination: inability to recognize fine differ

ences between the discriminating features in speech 

and the orthographic forms used in reading and writ

ing; 

2. Memory: poor ability to retain in short-term 

memory, maintain in long-term memory, and recall 

from either type of memory; 
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3. Sequencing: difficulties in utilizing sequencing 

skills; 

4. Figure-background relationship: inadequate ability 

to distinguish auditory, visual, and/or tactile fig

ure-ground relationships; 

5. Time and space orientation: inadequate abilities in 

recognizing temporal and spatial orientations; 

6. Closure: inability to obtain closure, both con

cretely and ideationally, which seems to lead to un

der and over inclusiveness; 

7. Sensory integration: poor abilities to integrate 

intersensory information; 

8. Perceptual-motor functioning: difficulties relating 

a perception to an appropriate accompanying motor 

response; 

9. Dissociation: problems in seeing parts in their re

lationship to a whole, and difficulty in abstracting 

the overall concept; 

10. Attention: attention disturbances due to an inabil

ity not to react (consciously or unconsciously) to 

extraneous tactile, auditory, or visual stimulii; 

11. Rate of processing: slow; 

12. Persevertion: a prolonged after-effect of stimuli 

that had been presented earlier, representing 
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inertia of the sensory processor, which disallows 

easy movement from one stimulus to another; 

13. Language and communication: faulty understanding 

and poor usage of speech is common; and 

14. Rhythm: poor sense of rhythm. 

Learning disabilities are perceptual processing 

deficits rather than information acquisition deficits or 

difficulties in information integration (higher cognitive 

processing). The behavioral expression of learning dis

abilities is consistent with a process that occurs at the 

level of decoding of perceptual information, most notice

ably in the auditory and visual modes, and which has dif

ferent manifestations depending on whether the right or 

left cerebral hemispheres are affected. As such, various 

subsets of learning disabled behavior can be postulated to 

occur. At the most complex level deficits within one hemi

sphere should appear to be different from those of the oth

er hemisphere. Additionally, deficits in one perceptual 

modality should cause different behavioral or symptom pat

terns than those in other modalities. In effect, neuropsy

chological investigation should identify multiple subtypes 

of disabled learning. Each subtype should be homogeneous 

because it reflects functional deficits within a mode of 
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perceptual processing, yet different from other subtypes 

depending on the perceptual system and hemisphere that has 

been affected. A wide variety of disabled learning pat

terns and behaviors can be seen in different individuals 

based on variations of perceptual and linguistic processing 

deficits. It appears that a neuropsychological approach, 

through the assessment of functional skills and deficits, 

can provide a broad based and inclusive list of behaviors 

to be assessed. It also facilitates theoretical specula

tion into the nature of learning disabilities. 

While there may be compelling reasons to adopt a neu

ropsychological approach to the study of learning disabili

ties for some time, there have only been a limited number 

of attempts to explain theoretically the phenomena from 

such a perspective. ii 

Hemispheric Specialization Research 

'̂  Some neuropsychological explanations of dyslexia have 

focused on the phenomena of hemispheric specialization. 

Orton (1937) suggested that failure to establish hemispher

ic dominance was the cause of the disorder. He observed a 

high occurrence of left or mixed handedness in disabled 

readers and felt that there were aberrations in 

lateralization of cognitive functions that were related to 
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or underlying dyslexia. Orton postulated that these 

aberrations were due to developmental lags. Others (e.g., 

Geschwind, 1970) suspect some form of "disconnection" be

tween the language areas of the left hemisphere and the au

ditory and visual input areas of the right hemisphere. 

Many researchers (Connors, 1971; Zurif & Carson, 1970; Wi-

telson, 1977; McKeever & Van Deventer, 1975; Thompson, 

1976) have looked for abnormalities in the brain's func

tioning as the precipitant of dyslexia. A general conclu

sion that has been reached by these researchers is that 

left hemisphere speech representation is incomplete in poor 

readers. 

Fried, Tanguay, Boder, Doubleday, and Greensite (1981) 

acknowledge that problems abound in the research literature 

and that the most major one is in treating dyslexia as a 

homogeneous disorder. These authors surmise from the lit

erature that at least two subgroups exist; one including 

people with, "serious impairments in auditory-verbal decod

ing, auditory sequencing, and symbol manipulation, while 

the other group shows deficits in visuospatial organization 

and visual motor performance" (p. 15). They utilized 

Boder's (1973) subtypes and diagnostic criteria and 

investigated whether auditory evoked potentials to word or 

non-word stimuli would differ between groups depending on 

* 



24 

which side of the scalp was recorded from. Their results 

were statistically inconclusive but suggested that the left 

hemisphere of a group of dyslexics with auditory-linguistic 

difficulties may not have a fully developed capacity to 

process auditory information in the normal manner. 

Bakker (1982) agrees with Boder (1973) that there are 

subtypes of dyslexia but views the process differently. He 

suggests that each cerebral hemisphere plays a prominent 

role in the processing of reading material. Bakker (1979) 

postulated that the etiology for reading disabilities di

vides the group into two subtypes, 

'P'-type dyslexics who may have 'overdeveloped' 
right hemisphere functions with right cerebral 
control of speech, form perception, correlated 
form and letter perception, relatively slow read
ing, and high proportion of time-consuming read
ing errors like fragmentation; 'L'-type dyslexia 
is characterized by primarily left cerebral 
speech control, ambivalent cerebral control of 
form perception, noncorrelated form and letter 
perception, relatively fast reading, and a strik
ing number of substantive reading errors (such as 
omissions)(p. 87). 

The latter group is suggested to be caused by "over-devel

opment" of left hemisphere functions. Bakker suggests that 

dyslexia occurs when the normal shift of hemispheric domi

nance does not occur. 

In an attempt to confirm Bakker's hypothesis, Bakker, 

Moerland, and Goekoop-Hoetkens (1981) postulated that 

15' 

* 
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stimulating the non-overdeveloped hemispheres in each of 

these dyslexic subtypes would improve subsequent reading 

performance. "L" types did improve their reading perform

ance significantly while "P" types improved moderately; no 

change was seen in the controls. 

Dyslexia versus Alexia 

Some research has compared developmental dyslexia to 

secondary dyslexia (those dyslexias that are acquired from 

known instances of brain damage or encephalopathic events). 

Neuropsychologists investigating both phenomena hold the 

underlying assumption that fluent reading requires complex 

integration of input, output, and mediating processes and 

that a deficit in,any of these functions will impair the 

learning or performance of this skill. It follows that im

pairment in particular functional systems will yield spe

cific distinct dyslexic behavioral patterns, i.e., there is 

theoretical support for the belief that different sub-clus

ters of behaviors will develop or result from dysfunctions 

of sub-processes needed for reading skills. 

Mattis, French, and Rapin (1975) tested brain damaged 

children who could read, brain damaged children who 

exhibited dyslexia, and non-brain damaged dyslexic children 

with a large variety of neuropsychological test 
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instruments. The children with developmental dyslexia 

looked similiar to brain damaged dyslexics on many of the 

tests. They also observed that several patterns of test 

results kept surfacing: 

1. disorders in language development with anomia and 

syntactic distortions; 

2. motor-speech difficulties with gross, fine, or 

graphomotor dyscoordination; and 

3. visuo-spatial disorders. 

These three patterns accounted for ninety percent of the 

children tested and none of the children produced results 

that would have placed them in another pattern. The rela

tive frequencies of each of these three patterns in brain 

damaged and non-brain damaged dyslexics were very similiar. 

One type of dyslexia has been noted (Benson, 1977) to 

accompany Broca's aphasia; it resembles a learning disabil

ity. One symptom of Broca's aphasia is difficulty dealing 

with syntactical elements of language (Caramazza & Berndt, 

1978). Kertesz (1979) observed that a similar problem oc

curred in the reading of many patients with Broca's apha

sia. He also noted that while reading aloud they often 

could identify whole words but could not identify and 

report the individual letters within the word. 

Furthermore, these patients did not seem to use the 



27 

phonetic features of words when spelling. They seemed to 

rely on overall graphemic structures; their misspellings 

were phonetically dissimilar while visually similar to the 

target word (Wapner & Gardner, 1979). Benson (1977) also 

has observed that Broca's aphasics have difficulty process

ing information that is sequentially presented. Aaron, 

Baker, and Hickox (1982) also compared alexias (losses of 

reading abilities) acquired through cerebral lesions with 

dyslexia. They noted that many in the field observe that 

at least two types of alexias exist; alexia with agraphia 

and alexia without agraphia. Aaron et al. suggest, along 

with others (e.g., Benton, 1978), that there is a resem-

blence or similarity between the alexias and dyslexias. 

These researchers wondered if there was a dyslexia analog 

for the alexia that accompanies Broca's aphasia. However, 

their research found no consistent, homogeneous dyslexic 

symptom pattern like that found in Broca's aphasia. They 

did find subtypes of dyslexia, though, that were similar to 

those found by Boder (1973) and Mattis et al. (1975). Aar

on et al. (1982) concluded that some alexias resemble some 

developmental dyslexias. 

The preceding studies and those presented in the prior 

section can be summarized as representing approaches to 

view dyslexia as an imbalance between hemispheric 
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functioning or the result of a functional deficit at some 

point(s) within the brain. These types of models are fair

ly straightforward and each has some explanatory potential. 

It appears, though, that a slightly more complex model 

could explain a greater percentage of the observed data by 

accounting for both the sensory modality(ies) and type of 

cerebral functioning affected. 

From the research cited and that to follow one can 

surmise that disordered or losses of functions of either 

the right or left hemisphere will cause particular types of 

functional deficits. Deficient functions associated with 

right hemisphere abilities will cause the subject to appear 

different than when he or she suffers from deficiencies as

sociated with left hemisphere functions. 

Dyslexia as a Heterogeneous 
Phenomenon 

In the early 1960's, Kinsbourne and Warrington (1963b) 

performed a study that could be considered as the beginning 

of the era of recognition of heterogeneous forms of dyslex

ia. They utilized a group of eight to fifteen-year-old 

subjects (with a thirty-one-year-old also included) who 

were referred to them due to "backwardness" of reading, 

writing, or both reading and writing. The appropriate 
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Wechsler individual intelligence test was administered to 

each subject and those with a twenty point differential be

tween Verbal and Performance subscales were retained as 

subjects. The group with the higher Verbal scores exhibit

ed significant difficulties with finger differentiation and 

order, impairment on constructional tasks, and problems 

with mechanical arithmetic. They also consistently had 

right/left confusion. The group with higher Performance 

scores had significant problems with expressive and recep

tive language functions. 

In a separate study Kinsbourne and Warrington (1963a) 

found that "finger differentiation" tests could signifi

cantly discriminate between both variants of what had, at 

time of referral, been viewed as a unitary syndrome. Kins

bourne and Warrington compared these developmental defi

cits with acquired cerebral syndromes that are found in 

adults. They suggested that they are similar to both apha

sia and Gerstmann's syndrome and, as such, language retar

dation, "should be regarded not as representing a single 

disease condition, but rather as each corresponding to a 

syndrome of retarded cerebral development, however caused" 

(p. 153). 

Other early research that was incidental but related 

to the question of the homogeneity of specific reading 
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disability also suggested that related but discrete 

syndromes could be expected. Bateman (1968) performed re

search with the Illinois Test of Psycholinguistic Abilities 

(Kirk, McCarthy, & Kirk, 1968) and reported that the data 

suggested that reading disabled children showed deficits in 

auditory and/or visual memory. Bateman surmised that chil-

deren with poor auditory but good visual memory may do 

fairly well with skills that are typically employed during 

the early stages of reading instruction when reading is ac

quired most often using the visual or sight-word method. 

These children would be expected to have greater difficulty 

around third grade when they are expected to develop inde

pendent word-attack skills, which are dependent upon audi- 'B 

tory capacities. Early failure with the phonics system i-j 

would be expected of children with poor auditory but good ^^ 

visual memories. Conversely, Bateman postulated that a tj 

child with poor visual but good auditory memory would have 

problems if taught reading by the visual method. The child 

could have an excellent chance of succeeding with presenta

tion of reading by phonics. This child may be referred to 

as the "late bloomer" in school unless the phonics approach 

is used from the start, in which case few or no reading 

difficulties would be expected. 
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Without actually recognizing the insight she had 

shown, Bateman sequaciously extended the meaning of her re

alization and postulated behavioral manifestations and 

remediation techniques for these groups of children. Her 

workis consistant with a review of reading acquisition by 

Gibson and Levin (1975) who explain that the basic unit of 

visual information in reading is the individual word. 

Words are viewed as the basic building blocks for most 

readers and different methods of extracting meaning are 

used at different skill levels. Words are seen as contain

ing many sources of information, specifically "graphic 

cues, orthographic regularities in letter combinations, 
'81 

phonemic letter groupings, syntactic and semantic informa- P 

tion conveyed from individual and groups of words" (p. 37). 'l̂  

Strategies are acquired and used to extract meaning from :.̂  
If 

these features during the learning to read process. Gibson j* 
I* 

and Levin say that beginning readers primarily use the gra-

phological and then the phonological aspects of words. 

With time, successful experiences, and increased comprehen

sion children abandon these strategies in favor of evaluat

ing syntactic and semantic regularities within connected 

text. With increased language usage these latter 

strategies become the most efficient mode of processing 

written words. 
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Carmon, Nachshon, and Starinsky (1976) also found 

different strategies and modes of acquisition at different 

ages. They tachistiscopically presented letters, words, 

and numbers to normal children's visual halffields. Older 

children showed a right visual halffield advantage (left 

hemisphere advantage). Conversely, younger children showed 

more mixed field advantages with a left field advantage for 

letters (right hemisphere function). Silverberg, Bentin, 

Gaziel, Obler, and Albert (1979) found similar data. They 

projected English and Hebrew (read from right to left) 

words to the right and left halffields of teenage students 

whose native language was Hebrew and who had had two, four, 

or six years of study with English. All displayed a right 

field advantage for Hebrew (left hemisphere) but the sixth 

year students had a right field advantage (left hemisphere) 

for English while the second year students had a left field 

(right hemisphere) advantage for English. While this does 

not prove that early language acquisition takes place with 

a more "primitive" learning process, it certainly is sug

gestive. It is possible that graphic and phonemic percep

tual deficits may lead to specific reading problems. 

Ingram, Mason, and Blackburn (1970) performed another 

important step and hallmark study in the field of dyslexia. 

They looked at 66 boys and 16 girls referred with alleged 
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reading difficulties who had IQ's over 80. All 82 children 

exhibited mild to severe underachievement in reading or 

spelling. Extensive testing included audio-phonic assess-

ment and visuo-spatial testing. The subjects were divided 

into those evaluated as having reading/spelling problems 

only ("specifics") versus those with the same difficulties, 

as well as general underachievement ("generals"). The au

thors concluded, "The most marked differences between the 

two groups is in the high incidence of audiophonic diffi

culties among the specifics despite a similar proportion of 

children with a history of speech difficulties in each 

group" (p. 277). Seventy-seven percent of the "specifics" 

made audiophonic errors while only eleven percent of the p 
,55 

generals did. Ingram et al.'s study was one of the first ,'5' 

to emphasize the importance of audiophonic abilities in the J_ 

realm of specific reading disability. They broadened the <• 

scope of functions generally recognized as being involved 

in reading disability. 

Not all early studies found subgroups of disabled 

readers, though. It should be recognized that due to the 

types of statistical analysis utilized, the effect, and 

hence the "heterogeneity" or "homogeneity" of the syndrome, 

can be lost. Although a substantive body of literature has 

now developed supporting multiple disorders, early authors 
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used nomothetic statistical approaches, collapsed their 

data, and "averaged" the effect. Huelsman (1970), in his 

review of the intellectual assessment literature on disa

bled readers, analyzed the patterns presented in twenty 

studies. He found a "preponderance" of low scores on three 

subtests while a high and a low pair of subtests were ob

served in another half of the studies. In retrospect it is 

suspected that there was more relevant data contained in 

those studies' results than was reported. It is likely 

that it was lost due to a nomothetic statistical approach. 

Clinically Observed, Inferentially 
Derived Subtypes of Dyslexia 

One of the most thoughtful and elegant works in the 

* • 

. . . Ji' 

contemporary specific reading disability literature was i^ 

written by Boder in 1973. Satz and Morris (1981) suggested ^.x 

that she showed perceptive analysis of both the quanitative |' 

and qualitative achievement patterns in a group of eight to 

sixteen-year-old children who met the World Federation def

inition of specific developmental dyslexia. What separates 

Boder from previous and more recent research is that she 

attempted to elucidate how these children read and spell. 

She analyzed what makes these children read and spell 

differently than normals and how they make errors in the 
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fashion that they do. An analysis compliments in

vestigations designed to elucidate functional deficits 

and assets. It is a marked improvement over research de

signed to name and specify the disorder and its behavioral 

manifestations. 

Boder's (1973) clinical experience and data strongly 

supported the existence of at least three forms or subtypes 

of dyslexia. She devised a simple method for reliably dis

tinguishing between the subtypes of dyslexia she had ob

served. Her method was to evaluate reading/spelling errors 

in a qualitative way to distinguish between phonetic and 

dysphonetic mistakes. Stated simply, Boder administers a 

flash presentation of words from a graded reading list and 

prised of "known" words, i.e., those words that are in the 

"sight" vocabulary, as well as "unknown" words, or those 

that are not in the sight vocabulary. Normal readers have 

been observed to be able to "revisualize" and correctly 

spell 70% to 100% of known words and give good phonetic 

equivalents of unknown words 80% to 100% of the time 

(Boder, 1971), By analyzing the types and frequencies of 

spelling errors, children can be categorized as normals or 

placed in one of Boder's three subtypes of dyslexia. 

then an untimed presentation of the same words. The object .«:̂  
b. 

in both cases is for the child to read correctly the pre- '̂  

sented word. A spelling list is then made up. It is com- ^̂  
£>t 
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The reading-spelling pattern of children in subgroup 

1, known as the dysphonetic group, reflects a primary defi

cit in grapheme-phoneme (symbol-sound) integration and in 

the ability to develop phonetic skills. Although they of

ten have a limited sight vocabulary, they can recognize 

gestalts, e.g., whole words with which they are familiar, 

yet they are deficient in phonetic word-analysis/synthesis 

skills. They will read globally, responding to whole words 

as configurations (gestalts). Without the phonetic skills, 

they are virtually unable to decipher words that are not in 

their sight vocabulary. Their numerous misspellings, being 

nonphonetic, are often unintelligible. 

The reading-spelling pattern of children in group 2, 

or the dyseidetic group, reflects a primary deficit in the 

ability to perceive letters and whole words as visual ges

talts. This group reads phonetically, sounding out and 

synthesizing most words they encounter whether they are fa

miliar or unfamiliar, as if the words were being encoun

tered for the first time. Poor visual memory for both 

whole words and what individual letters look like is seen 

in this group. Dyseidetics usually have good auditory 

memories and can recite fluently the alphabet. This 

group's misspellings, because they have phonetic skills, 

are intelligible and recognizable. 

,5r9 

h 

f, • 
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Children who are both dysphonetic and dyseidetic are 

classed in group 3 and are referred to as "Mixed" dyslex

ics. They have difficulties both developing phonetic 

skills and perceiving whole words as gestalts. All three 

groups are observed to be significantly poorer spellers 

than normals and each group makes its own discrete pattern 

of spelling errors dependent on their functional deficits. 

Boder (1970) observed that, "the classic dyslexic er

rors, which are generally considered to be diagnostic of 

developmental dyslexia—notably, the static and kinetic re

versals and letter- order errors--are found to occur in all 

three of the subtypes, or may be absent" (p. 289 - 290). 

Group 1 had the highest incidence of occurrence within the 

age range used by Boder. Sixty-seven percent of the dys- 'î  

1-X lexics tested exhibited this pattern, while ten percent ! 

were in Group 2 and twenty-three percent were in the mixed '"?• 

group. The frequency of each age within the overall group 

was not reported. 

An important outgrowth of her work was best stated by 

the author when she said, "These three patterns—since they 

reflect the dyslexic child's functional assets as well as 

deficits in the control of visual and auditory processes 

prerequisite to reading—appear to have prognostic and 

therapeutic implications, differing for each of the three 

subtypes" (Boder, 1970, p. 290). 
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Pirozzolo and Rayner (1979) tachistiscopically 

presented faces and words to right and left visual half-

fields of normals and dysphonetic dyslexics. Both groups 

recognized faces shown to the left visual halffield better ' 

than those shown in the right. Normals recognized words 

better when they were in the right than when they were 

shown in the left. However, the dyslexics showed no asym

metry for words. The authors interpretted the data as sug

gesting that their group of reading disabled did not suffer 

any severe right hemisphere dysfunction. 

Dalby and Gibson (1981) performed two related studies 

with reading disabled nine to twelve-year-old boys. Groups 
'fl 

of dysphonetic, dyseidetic, and nonspecific dyslexics were H 

formed and then were tested with Kinsbourne and McMurray's ]ri 

(1975) hemispheric time-sharing task and Hiscock and Kins- IZ, 

bourne's (1978) hemisphere lateralization task. The latter 

is a spatial task that supposedly loads on right hemispher

ic functions. The second study with the same boys involved 

"tactile directional perception." Horizontal rods radiat

ing out from the children at different angles were used as 

stimuli and were presented tactily but not visually. Then 

they were asked to pick out the stimulus rod from the full 

response array, which they were allowed to see and feel. 

In the first study they found that normal readers had left 
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lateralization of language functions and right lat

eralization of spatial functions. The nonspecifics also 

had left language lateralization, but they had bilateral 

spatial representation. The dysphonetics had bilateral 

representation of both language and spatial abilities, 

while the dyseidetics had bilaterally represented verbal 

abilities and right lateralization of spatial abilities. 

In the second study they found that the normal readers and 

dyseidetic groups did better on the tactile directional 

task with their left hands relative to their rights. Non-

specifics and dysphonetics were found to have no right ver

sus left hand difference. This pattern of hand differences 

could suggest that the latter two groups would seem to have 

bilateral representation of cerebral functions while the 

first two groups have right lateralization. Dalby and'Gib-

son (1981) feel that their study suggested that patterns of 

cerebral organization were different across different read

ing disabilities. They believe that dyslexia is not due to 

brain damage; instead, dyslexia is the result of rearrange

ments of functional organization in these people. 

55 
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Statistical Empirically Derived 
Subtypes 

Since Boder's early work with dyslexic subtypes, ac-

cessability to high-speed computers has changed vastly the 

quest for information in the area. Subgroup delineation 

research in the literature now generally falls into one of 

two categories. The first and older of the two categories 

is the "clinical-inferential" approach as used by Boder 

(1971), Kinsbourne and Warrington (1964), and Mattis et al. 

(1975). Many problems have been noted within this category 

such as difficulties with "experimental designs, ill-de

fined subject selection procedures, and weaknesses in data-

reduction techniques" (Lyon et al., 1982, p. 364). The 

second category is far more common in the current litera

ture and uses multivariate statistical classification such 

as the Q - sort factor analysis (Nunnally, 1967). Research jj 

within this category includes work by Doehring and Hoshko JS 

(1977), Petrauskas and Rourke (1979), and Fisk and Rourke 

(1979). This research clusters subjects in maximally homo

geneous groups on the basis of complex data arrays. These 

data are extracted from extensive test batteries, which in

clude many neuropsychological items. As opposed to the 

more common R - technique of factor analysis which groups 

together tests on which subjects have similar patterns of 

59 
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performance, Q-sorts represent a transposed method where 

subjects who have similar scores are grouped together. In 

this way subgroups of subjects, rather than subgroups of 

test measures, are grouped together. The test score pro

file from each subgroup then can be produced. Factor ana

lytic studies using large numbers of variables are now the 

most common way to investigate and evaluate the data in 

dyslexia research. There are problems with this method of 

data analysis. Due to the statistical grouping of subjects 

into subtypes, the subtypes will change to some degree de

pending on the sample of subjects utilized. Also important 

to those dealing with dyslexia is the notion of symptom 

saliency. While the Q-sort may assess a symptom to be a 

stable and reliable indicator of a particular subtype of 

dyslexia, if the symptom is not readily observable (either 

not operantly produced or difficult to assess) or if it or 

the group it represents is not meaningful in terms of in

tervention or furthering understanding of the syndrome 

(i.e., lacking in explanatory power), then the information 

acquired is more of an artifact of the statistics than usa

ble information. 

Naidoo (1972) used a battery of psychological tests on 

a group of poor readers (not necessarily dyslexics) and 

subjected the data to cluster analysis. Naidoo found three 

r 
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distinct groups in his data. The first group was 

characterized by speech and language delays and disorders, 

the second group by atypical patterns of laterality, and 

the third group exhibited evidence of neuropsychological 

impairment and difficulty in reproducing visual patterns 

from memory. 

Doehring and Hoshko (1977) performed one of the first 

studies to utilize the Q-technique. They utilized three 

groups of children in their research. Group "R" consisted 

of children who had reading problems, group "M" children 

were in summer programs for either learning disorders, lan

guage disorders, or mental retardation. "M" referred to 

mixed problems. A normal control group also was used but i 
X 
V 

the criteria for inclusion were not reported. The depen- :;i 

dent variable was a series of matching tasks. Response la- _ 

tencies were measured for: 1) visual matching tests where 

the stimuli were numbers, letters, familar CVC words, syl

lables, and consonant-letter strings; 2) auditorily pre

sented stimuli where the same stimuli as in the first con

dition were used; 3) oral reading tests with latencies to 

read particular words and letters measured; 4) visual 

scanning tests with latencies to read individual target 

words and letters measured; and 5) latencies to identify 

target numbers imbedded in a group of numbers. 
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Normal percentile scores were derived for the control 

groups at various grade levels. The Q-technique was per

formed on the control group data and on the Group R, Group 

M, and Groups R+M data. Children with factor loadings 

greater than .5 on particular factors were classed into ap

propriate subgroups. Children with no factor loadings 

greater than ,5 remained unclassified. The two subjects 

who had two factors or more in this range also were not 

classified. 

Three subgroups were delineated within Group R. Sub

group 1 was characterized by good visual and auditory-

visual matching capabilities with poor oral reading skills. 

Subgroup 2 had good visual scanning of numbers and letters 

with poor auditory-visual and auditory-verbal letter match

ing. They also had poor oral reading skills. Subgroup 3 

had good visual and auditory-visual letter matching skills 

but poor visual and auditory-visual matching of words and 

syllables. Oral reading abilities were at an intermediate 

level. The authors generalized that Subgroup 1 had poor 

oral reading skills. Subgroup 2 had difficulties rapidly 

associating printed and spoken letters (auditory-visual 

letter matching), and that Subgroup 3 had problems with 

rapid perception of sequences of graphemes and phonemes and 

in auditory-visual matching of words and syllables. They 
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also credited the Q-sort technique with separating out 

homogeneous subgroups from a sample population. 

Petrauskas and Rourke (1979) proposed to identify and 

describe subtypes of dyslexia in children based on differ

ential performance patterns on their battery of neuropsy

chological tests. They desired to evaluate sensori-percep-

tual, motor, psychomotor, linguistic, and concept formation 

abilities. These abilities have been demonstrated (Benton, 

1975; Rourke, 1978) to be deficient in retarded readers. 

Petrauskas and Rourke used 133 dyslexics and 27 normal 

readers. The dyslexics were a subset of a population re

ferred for neuropsychological evaluation because of a 

learning and/or perceptual difficulty to which it was 

thought cerebral dysfunction might be a contributing fac- -J 

if tor. The dyslexic and normal readers passed stringent en- ^ 
is 

try requirements: between 84 and 107 months of age; no g 

visual or hearing impairments; and English as their primary 

language. In addition, all children had Full Scale IQ's 

between 80 and 120 on the WISC (Wechsler, 1949), were right 

handed, were in full-time attendence in school and were 

judged to be neither needing psychiatric treatment for an 

emotional disorder nor culturally deprived. All subjects 

had centile scores of 25 or below on the Wide Range 

Achievement Test (Jastak, Bijou, & Jastak, 1965). 

i 
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Forty-four dependent measures were used to assess 

tactile skills, sequencing abilities, motor functioning, 

visual-spatial abilities, auditory-verbal abilities, and 

abstract-conceptual capacity. 

Factor analysis was performed on twenty of the vari

ables. Rationale for selecting these twenty from the orig

inal forty-four was not well explained. Six separate fac

tors were derived from the data. Subjects categorized 

under more than two factors or subjects having no factor 

loadings greater than .5 were excluded from further analy

sis. 

Three of the six factors corresponded with reliably 

observed patterns of retarded reading. The largest indi- H 

vidual subgroup, "A," was described as having "^ 

(a) relatively well developed visual-spatial and 
eye-hand characterized coordination skills; (b) e 
average or near-average performances on measures 
of tactile and kinesthetic, non-verbal concept-
formation, and abstract reasoning abilities 
. . .; (c) near-average performance on word 
definitions, mildly impaired word blending, im
mediate memory for digits, and store of general 
information; moderately to severely impaired 
verbal fluency and sentence memory" (p. 130). 

Type 1 had the largest Verbal/Performance WISC IQ 

discrepancy and the greatest decrements in auditory-verbal 

and auditory-perceptual skills. The authors found their 

Type 1 to be similar to the "specific" dyslexic group 
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described by Ingram, Mason, and Blackburn (1970). 

Likenesses include low WRAT reading and spelling scores 

versus better arithmetic scores. They also compared this 

group with Mattis et al.'s (1975) language disorder group 

due to both having decrements in language skills. 

Type 2 was characterized by 

(a) average or near-average kinesthetic, psycho
motor, visual-spatial constructional, and word 
definition abilities, and non-verbal problem 
solving and abstract reasoning within a context 
that provides immediate positive and negative 
feedback; (b) borderline performance on tests in
volving immediate memory for digits, eye-hand co
ordination involving coding, store of general in
formation, and sound-blending; (c) mildly im
paired verbal fluency and concept formationwhen 
substantial coding is required and/or no pos
itive or negative feedback is provided; (d) mod
erately impaired memory for sentences; (e) moder
ately to severely impaired finger recognition and S 
immediate visual-spatial memory (p. 31). ^ 

This group had minimal Verbal/Performance IQ discrep- ., 
c 

ancies, were lowest on Information, Arithmetic, Digit Span, :: 

and Coding Subtests, and were equally poor on WRAT Reading, 

Spelling, and Arithmetic tests. A cardinal feature of Type 

2 was sequencing difficulties. 

Type 3 children were described as having 

(a) relatively well developed visual-matching 
skills; (b) average or near-average 
tactile-kinesthetic, visual-spatial 
constructional, word definition, and sound 
blending abilities, finger recognition (left 
hand), and non-verbal concept formation with 
immediate positive or negative feedback; (c) 
borderline to mildly impaired finger recognition 
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(right hand), immediate memory for digits, 
eye-hand coordination under speeded conditions, 
store of general information, and non-verbal ab
straction and shifting of set without benefit of 
feedback; (d) mildly to moderately impaired ver
bal fluency, sentence memory, and immediate visu
al-spatial memory; (e) moderately to severely 
impaired concept formation which involves sub
stantial verbal coding (p. 32). 

This group had lower Verbal than Performance IQ with 

the lowest subscales being Information, Arithmetic, and 

Digit Span. The major deficits of this group were in con

ceptual flexibility, especially when linguistic coding was 

involved. There were also problems with motoric and verbal 

expressive and retentive skills. The authors suggest that 

this group was similar to the Mattis et al. (1975) articu

lation and graphomotor dyscoordination group because they 

displayed average visual-spatial abilities, deficits in 

verbal comprehension, psychomotor problems, and trouble 

generating verbal information and verbal coding. Groups 1 

and 3 resemble Boder's dysphonetic and dyseidetic groups. 

Fisk and Rourke (1979) performed a similar study that 

had a somewhat broader scope. They desired to see if chil

dren of different ages who performed poorly on standardized 

tests of reading, spelling, and arithmetic could be tested 

with neuropsychological measures and divided into 

meaningful subtypes by Q-sort. They were also interested 

if subtypes would remain constant across children of 
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different ages. The authors expanded the subject selection 

criteria to poor performance in three academic areas in or

der to look at the subtypes of learning disabled children 

rather than just dyslexics. It is apparent from earlier 

cited research that reading requires a large number and va

riety of skills and that reading disabled children often 

have arithmetic difficulties. 

Subjects had been referred for neuropsychological as

sessment at an urban clinic because of a learning or per

ceptual handicap and were screened in a fashion similiar to 

that used by Petrauskas and Rourke (1979). The sample was 

broken into nine to ten-year-olds, eleven to twelve-year-

olds, and thirteen to fourteen-year-olds. Forty-four neu

ropsychological test measures were used (this was a slight

ly different set of tests than that used in Petrauskas and 

Rourke, 1979). Of these, twenty-one were used to do a Q-

sort. The particular measures were chosen to be used be

cause, "(a) these variables in each skill category had low

est correlations with others; (b) there were a similar num

ber of variables within each skill area; (c) the clinical 

explanatory potential of the test measures was maximized 

when examined in total" (p. 294). 

Results found that 77%, 81%, and 83% of the subjects 

in the 9-10, 11-12, and 13-14 year-old groups respectively 
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were classified into subtypes. Overall, 80% of the total 

sample was classified. Six subtypes were derived at each 

age level. 

Subtype 1 (9-10) correlated significantly {r_ = .98 

with both Subtype 2 (11-12) and (r = .87) with Subtype 5 

(13-14). These subtypes together were referred to as Sub

type A. Subtype 2 (9-10) correlated significantly (£ = 

.85 with both Subtype 1 (11-12) and with (£ = .74) Subtype 

2 (13-14). These together were called Subtype B. Subtype 

3 (11-12) correlated significantly (£ = .90) with Subtype 

1 (13-14) and was designated Subtype " C " Fifty-four per

cent of the sample was classified as belonging to Subtype 

A, B, or C 

The authors warn that each age sample was analized in

dependent of the other ages and hence, while it could ap

pear that numbered subtypes were similar to those of other 

ages, this may or may not have been the case. 

Subtype A was characterized by 

(a) a relatively poor auditory- verbal processing 
and psycholinguistic skills. . . mild to moderate 
impairment on sound-symbol matching tasks and 
some difficulties on tasks involving word 
blending, general store of information, immediate 
memory for digits and generating answers to 
arithmetic problems presented orally; (b) average 
performance. . .generating socially appropriate 
answers. . .; (c) average to above-average. . . 
visual-perceptual and visual-spatial abilities; 
(d) normal non-verbal problem-solving and concept 
formation skills; (e) low average to poor. . . 
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visual sequencing and symbolic shifting; (f) 
marked impairment in tactile finger localiza
tion. . . ;(g) equivocal results. . . on simple 
motor and psychomotor tasks (p. 302). 

This groups' general performance on auditory-verbal and 

language related tasks was below normal but better than the 

performances of other subtypes. Poor finger kinesthetic 

abilities most concretely differentiated this subtype from 

others. This group was noted to be similar to one of the 

subtypes of seven to eight-year-old readers found by Pe

trauskas and Rourke (1979). 

Subtype B was characterized as follows: 

(a) relatively poor auditory-verbal processing 
and psycholinguistic skills, moderate to severe 
impairment on tests involving sound-symbol match
ing and sound-blending; low-average to mildly im
paired immediate memory for digits, arithmetic 
reasoning, general store of information. . .; (b) .̂  
normal to above average visual-perceptual and ; 
visual-spatial abilities; (c) relatively intact ;; 
tactile- and kinesthetic-perceptual abilities; •! 
(d) difficulty on some simple motor tasks : 
. . .with average performance on more complex >• 
psychomotor tasks; . . .(f) adequate non-verbal 
problem solving abilities, and (g) deficient per
formance of the two older groups on a task re
quiring symbolic shifting (p. 303). 

This subtype had the largest Verbal/Performance discrepancy 

on the WISC (mean P>V = 21.45). 

The authors compared Subtype B with Boder's (1973) 

dysphonetic group, with Mattis et al.'s (1975) language 

disorder group, and a seven to eight-year-old retarded 

reader group found by Petrauskas and Rourke (1979). 
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Subtype C was characterized by, 

(a) moderate difficulty in sound-symbol matching 
tasks and word blending; (b) mild impairment. . . 
(in) general store of information, immediate mem
ory for digits, and arithmetic reasoning; (c) in
tact visual- spatial and visual-perceptual abili
ties; (d) low-average to mildly impaired. . . 
Trails B; (e) adequate non-verbal problem solving 
skills; (f) outstandingly poor scores on Finger
tip Number-Writing Test; (g) low-average to poor 
performance in tactile finger localization 
(p. 304). 

This subtype was not significant in the nine to ten-year-

old sample. The authors suggest that it is a variation on 

Subtype A that is only apparent at older ages. 

All three groups had average to above average perform

ances on visual-spatial and visual-organizational tests 

(WISC Picture Arrangement, Object Assembly, and Block De

sign subtests). j 

Doehring, Hoshko, and Bryans (1979) used the Q-tech- ; 

nique on data from thirty-four children involved in a sum- '^ 

mer reading program. Thirty-one tests were given including 

tests of visual matching, matching of spoken and written 

material, of oral reading, and of visual scanning. 

Three subtypes of dyslexia were identified. The first 

subtype was characterized by poor oral reading of 

syllables, words, and sentences. Subtype 2 had slow 

matching of spoken and written letters. Subtype 3 was 

described as having poor matching of spoken and written 
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syllables and words. Three subjects were not categorized 

by the analysis. 

Lyon, Stewart, and Freedman (1982) performed a study 

using seventy-five dyslexics. All met the 1977 Federal 

Register/U.S. Office of Education guidelines defining 

learning disabilities. Forty-two normal readers (35 male 

and 7 females) were also subjects. All children partici

pating were screened in a fashion similiar to that employed 

by Petrauskas and Rourke (1979). 

They were assessed with a neuropsychological-battery 

and five tests of the reading mastery (Woodcock, 1973). 

These were used to assess oral reading and reading compre

hension skills. The neuropsychological battery had meas

ures of auditory- receptive processes such as the Auditory 

Discrimination Test (Wepman, 1958); the Token Test for 

Children (DiSimoni, 1978), measures of auditory-expressive 

processes like the Naming Test (Mattis et al., 1975), and 

the Grammatic Closure and Sound Blending subtests of the 

ITPA (Kirk et al., 1968), measures of visual perception and 

visual-spatial reasoning including the Coloured Progressive 

Matrices (Raven, 1956), and a test of visual-motor 

integration in the form of the Developmental Test of Visual 

Motor Integration (Beery & Buktenica, 1967), as well as the 

Benton Visual Retention Test (Benton, 1963), a test of 

visual memory. 
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Data obtained from the neuropsychological and the 

reading measures were converted to standard scores for each 

test and each age level. Then subgroups were determined 

using cluster analysis. 

Five subgroups were identified. Subgroup 1 exhibited 

visual-perceptual problems which were viewed as impeding 

their oral reading of single words more than it affected 

their reading of word passages. Lyon et al. (1982) com

pared this group with Boder's (1973) dyseidetic group and 

with Satz and Morris' (1981) visual-perceptual-motor sub

type. Subgroup 2 was characterized by selective deficits 

in sound blending, auditory memory, receptive language com

prehension, auditory discrimination, and naming ability, 

and strengths in all of the visual-perceptual skills. Sub

group 2 was poorer on comprehension of words and passages 

than on oral reading. Lyon et al. compared this group with 

Boder's dysphonetic group, Mattis et al.'s (1975) language 

disorder subgroup, Petrauskas and Rourke's (1979) Subgroup 

1, and Fisk and Rourke's (1979) Subgroup 2. Subgroup 3 ex

hibited a "normal" diagnostic profile on the neuropsycholo

gical measures. Subgroup 4 had difficulties in sound 

blending, receptive language comprehension, auditory 

memory, naming ability, and some visual-perceptual skills. 

Likened to Petrauskas and Rourke's (1979) Subgroup 2, they 
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had general problems in analyzing, synthesizing, and 

sequencing verbal and visual information. Subgroup 2 was 

generally the poorest readers in the dyslexic sample. Sub

group 5 had mixed deficits in sound blending, visual-per

ception, visual-motor integration, visual-spatial analysis, 

and visual memory. These subjects had great difficulty 

reading phonetically irregular words aloud. They also had 

problems comprehending both single words and those in con

text. They were likened to Boder's combined dysphonetic 

and dyseidetic group. 

Watson, Goldgar, and Ryschon (1983) utilized a battery 

with twenty-three measures of reading, language, auditory 

and visual processing, and other functional abilities to 

evaluate reading-disabled children. Statistical analyses 

of their data revealed three clusters or groupings of chil

dren. They found a group with visual processing deficits, 

a group with a generalized language disorder, and a group 

with minimal deficits. 

Fletcher and Satz (1980) explicitly stated that the 

abilities and strategies described in the learning-to-read 

process are descriptive of underlying neuropsychological 

functions. In 1980 they attempted to delineate the major 

neuropsychological factors involved when children learn to 

read. Their subjects were virtually the entire 
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(approximately 500) white male kindergarten population of a 

county in Florida. They compared two measures of reading 

(the Iota Word Test (Monroe, 1935) and a teacher based as

sessment of reading skills) with thirteen neuropsychologi

cal variables and two non-test variables. Their battery 

included the Beery Developmental Test of Visual Motor Inte

gration, Peabody Picture Vocabulary Test IQ score, WPPSI 

Similarities subtest, alphabet recitation, right/left dis

crimination, auditory-visual recognition, finger localiza

tion, an auditory discrimination measure, and a measure of 

socioeconomic status. Some tests had equivalent forms used 

when floor or ceiling effects were found across the age 

range. 

The data were subjected to a factor analysis which de

lineated children embodying three main factors. Factor 1 

was labeled as a sensori-motor perceptual factor and was 

composed primarily of perceptual-matching, perceptual-mo

tor, and hidden figure tasks. Factor 2 was labeled a ver

bal-conceptual factor and reflected performance on verbal 

reasoning, receptive-vocabulary, and verbal-fluency tasks. 

Factor 3, designated a verbal-cultural factor, was made up 

of early developing language skills. These data clearly 

supported reading as involving a complex array of skills 

and that these functions can be appropriately measured 

using neuropsychological tests. 
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Summary of Findings 

Early research demonstrated differences between poor 

readers and controls in terms of developmental level and 

stability of auditory, visual, and somatosensory perception 

(Benton, 1962; Birch & Belmont, 1964). Differences between 

these groups also has been seen in language development and 

speech fluency (McLeod, 1967), in gross and fine motor co

ordination (Orton, 1937; Critchley, 1964), and in the de

velopment of lateral awareness, incidence of ambidexterity, 

sinistrality, and mixed cerebral dominance (Orton, 1937; 

Hecaen & de Ajuriaguerra, 1964). 

Review of the research data reveals that the neuropsy

chologically determined subtypes of specific reading dis

ability found by statistical methodologies seem to form a j 

pattern. These groups all generally have deficient phonet

ic, auditory, and auditory-visual or auditory-verbal capac

ities with adequate or good visual memories and general 

visual functioning. These empirically derived subtypes 

seem to overlap with Boder's inferentially/clinically de

rived dysphonetic subtype of the early '70's. Doehring and 

Hoshko's (1977) Group 2 displayed good visual scanning 

abilities and poor auditory-visual and auditory-verbal 

letter matching. Petrauskas and Rourke's (1979) Type 1 

had, "relatively well developed visual-spatial . . . 
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skills, mildly impaired word memory, and moderately to 

severely impaired verbal fluency and sentence memory" 

(p. 36). Their Type 3 had 

relatively well developed visual-matching skills; 
average or near average visual-spatial-construc
tional, word definition, and sound blending abil
ities; borderline to mildly impaired immediate 
memory for digits; mildly to moderately impaired 
verbal fluency and sentence memory; and moderate
ly to severely impaired concept formation which 
involves substantial verbal coding (p. 36). 

While the statistical manipulations found two distinct sub

types, clinical evaluation of the data finds two groups of 

children that are similiar in that they both have good vis

ual and poor auditory linguistic skills. Fisk and Rourke's 

(1979) Subtype B was noted to have, 

relatively poor auditory-verbal processing and 
psycholinguistic skills (i.e., moderate to severe 
impairment on tests involving sound-symbol match
ing and sound blending; low average to mildly im
paired immediate memory far digits); normal to 
above average visual-perceptual and visual-spa
tial abilities; adequate non-verbal problem solv
ing abilities (p. 308). 

Doehring, Hoshko, and Bryans (1979) had a group (Subtype 3) 

characterized as having, "poor matching of spoken and writ

ten syllables and words" (p. 15). Finally, Lyon, Stewart, 

and Freedman (1982) found a group (Subgroup 2) who 

exhibited selective deficits in sound blending, auditory 

memory, receptive language comprehension, auditory 

discrimination, and naming abilities. Members of this 
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group had strengths in all of the visual perceptual skills. 

Lyon et al. suggested that the subgroup just described is 

very similar in its functional abilities and deficits to 

Boder's dysphonetic group. They also said this group is 

similar to Petrauskas and Rourke's Subgroup 1 and Fisk and 

Rourke's Subgroup 2. Fisk and Rourke also found their Sub-

type 2 as being functionally similar to the dysphonetic 

group. While Doehring and Hoshko and Doehring, Hoshko, and 

Bryans do not directly compare their just described groups 

to the dysphonetic subtype, it is apparent that they (as 

well as the two groups of Petrauskas and Rourke) have many 

important factors in common. 

Many of the same studies also found a subgroup that 

could be compared or likened to Boder's dyseidetic group. 

Children in these subgroups were generally found to have 

deficiencies in their visual perceptual abilities while 

having intact auditory-linguistic capabilities. Lyon et 

al.'s Subgroup 1 exhibited visual-perceptual problems which 

were viewed as impeding their oral reading of single words 

more than it affected their reading of word passages. They 

observed that this derived subtype was functionally similar 

to Boder's dyseidetic group. Petrauskas' and Rourke's 

(1979) Subtype 2 and Fisk and Rourke's (1979) Subtypes 1 

and 3 also have features similar to the dyseidetic group. 
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They generally had difficulties with eye-hand coordination, 

symbol-sound recognition, and general types of visual-per

ceptual skills. These groups also have some features that 

are similar to the dysphonetic group, especially sharing 

difficulty in spelling. The subgroups that parallel the 

dyseidetic group are found less consistently than those 

that parallel the dysphonetic group. Additionally, they do 

not seem to parallel the dyseidetic group as well as the 

other subtypes parallel the dysphonetic group. 

The Importance of Spelling Errors 

Research is beginning to relate the quantity and qual

ity of spelling errors to dyslexia. Early studies fre

quently compared normal versus poor spellers on one or more 

dependent variables. As in the general field of learning 

disabilities, though, poor spellers were viewed as a ho

mogenous class. Consequently, the results were frequently 

inconsistent, unclear, sometimes contradictory, and defi

nitely hard to make sense out of as a whole. 

Some researchers surmised that retarded spellers rep

resented a heterogeneous class. Nelson and Warrington 

(1974) found that a significantly greater number of 8 to 14 

year-olds who produced mostly phonetically inaccurate 

misspellings had significant (15 points or more) 
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Verbal/Performance Wechsler IQ splits (with Verbal IQs less 

than Performance IQs) as well as retarded reading than 

peers who misspelled in a phonetically accurate fashion. 

Kinsbourne and Warrington (1964) found that dysphasic 

adult patients made phonetically inaccurate spelling er

rors. Luria also has observed (1973) that dysfunction in 

various parts of the left hemisphere temporal region is as

sociated with problems in phonemic hearing and/or immediate 

memory for auditory-verbal information. 

Sweeney and Rourke (1978) designed a study to control 

more variables than previous related research. They looked 

at and compared performances of two different groups of re

tarded spellers (phonetically accurate misspellers who 

might produce "nacher" for "nature," versus phonetically 

inaccurate spellers who might produce "diltum" for "na

ture") at two different age ranges. Sweeney and Rourke 

speculated that phonetically inaccurate misspellers would 

exhibit traits common to people with left temporal lobe 

dysfunction (e.g., phoneme or speech-sound perception prob

lems or difficulties in immediate memory for auditory-ver

bal information). Also, they expected a general deficiency 

in language functioning and that the word recognition 

(reading) of this group would be inferior. Finally, they 

hypothesized that the phonetically accurate retarded 
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spellers would have more difficulty than the phonetically 

inaccurate or normal spellers "in identifying common ob

jects on the basis of a limited number of pictorial clue of 

drawings of these objects" (p. 214). 

The subjects in their study were fourth and eighth 

graders who went to school regularly from age six on. Eng

lish was the primary language in all of the children's 

homes and no history of vision or hearing impairments or 

need for psychiatric treatment for emotional disorders was 

present in any of the subjects. 

WISC Performance IQ (with Mazes substituted for Coding 

due to the language componenet in Coding) was used to 

equate the phonetically accurate and inaccurate groups on 

IQ. Age also was used to equate the groups. WRAT Spelling 

centiles (spelling retardation was defined as a centile 

score of 20 or below) and the percentage of phonetically 

accurately spelled syllables were the independent vari

ables. (Normal spellers were defined as having centile 

scores of 50 or above.) 

One control group and two experimental groups were 

used at each age level. Each group was composed of three 

girls and five boys. The phonetically inaccurate groups 

(PI) were defined as having 40% or less of their misspelled 

syllables on the WRAT Spelling being phonetically accurate. 
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The phonetically accurate group (PA) was defined as having 

60% or more of their WRAT misspellings being phonetically 

accurate. Phonetic accuracy was scored by comparing each 

misspelled syllable in any misspelled word to a list of 

WRAT words which had each word broken into syllables and 

all phonetically equivalent spellings of each syllable 

listed. 

They used a number of dependent measures which includ

ed the Goldman-Fristoe-Woodcock Test of Auditory Discrimi

nation (Goldman, Fristoe, & Woodcock, 1970), the Auditory 

Closure Test (Kass, 1964), the Sentence Memory Test (Ben

ton, 1965), WISC subtests (Wechsler, 1949), the Verbal 

Fluency Test (Strong, undated), the Peabody Picture Vocabu

lary Test (Dunn, 1965), WRAT Reading (Jastak et al., 1965), 

and the Higgins-Wertman Test of Visual Closure (Higgins & 

Wertman, 1968). 

They found significant differences between the normal 

and PI children in the older group on the Sentence Memory 

test and Auditory Closure tests. The older normal and PA 

groups were significantly better than the PI group on the 

Verbal Fluency test, WISC Similarities, and WISC 

Arithmetic. The normal group was also significantly better 

than the PA group and the PA group better that the PI group 

on the Peabody Picture Vocabulary Test. No significant 
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differencs were found between any of the younger groups on 

any of the tasks except on WISC Arithmetic where the normal 

and PA groups were significantly better than the PI group. 

Thus, Sweeney and Rourke found that differences do ex

ist between PA and PI groups selected on the basis of ob

jective measures. They also elucidated the utility of 

scoring spelling errors for phonetic accuracy. 

Boder's work supports the notion that the degree of 

phonetic accuracy of misspellings is relevant to the dis

crimination between dysphonetic and dyseidetic dyslexia. 

Sweeney and Rourke have provided a standardized methodology 

which can be applied to the work of older students and 

adults to evaluate their phonetic abilities. 

The Luria-Nebraska 
Neuropsychological Battery 

The Luria-Nebraska Neuropsychological Battery (LNNB) 

was developed in an attempt to create a statistically quan

tifiable system of assessment using the idiographically 

based techniques of A.R. Luria (1963, 1966, 1973, 1977). 

This attempt to interpret idiographic data in a nomothetic 

manner strives for the best of both worlds. The LNNB also 

differs from the Halstead-Reitan Battery (HRB) in that it 

is based on a system that was deeply rooted in a 
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theoretical foundation. Luria believed that the higher 

cognitive processes were arranged in functional systems, 

largely rejecting the notion that discrete areas of the 

brain were responsible for discrete, complex, neuropsycho

logical functions. Luria believed that there were three 

principal units involved in neuropsychological functioning; 

those, "responsible for arousal, sensory input and integra

tion, and behavioral planning and execution" (Golden, Ham-

meke, & Purisch, 1978, p. 1259). A lesion anywhere within 

a functional system would create a dysfunction in the be

havior tied to that system. This approach has been found 

to explain observed phenomena quite well and has considera

ble explanatory utility. 

Stated in more common terms, the primary functions 

deal with sensory input. This system is often character

ized by point-to-point representation and lesions or dys

functions within it lead to distortion or deletion of in

formation. Little, if any, processing of information is 

done at this level. However, primary systems differ from 

sensory processing mechanisms in that they have an active 

role in what information is allowed to be transmitted to 

the secondary system. 

Secondary systems have the more general task of 

assigning meaning to the information with which they are 
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presented. This job is of a broader scope than the 

accept-reject decisions made at the primary level. The 

secondary level of functions effectively makes the input 

stimuli ready to be evaluated and dealt with. 

The tertiary level of functioning is where the meaning 

of stimuli is compared with past experience and responses 

are determined. It represents the most complex and general 

form of cognition and is the least "point-to-point" in its 

representation. Consequently, a lesion or dysfunction at a 

particular point within the cortex that is involved with 

tertiary tasks may or may not have a specific, quantifia

ble, repeatable effect upon behavior. 

It can be seen that this functional system approach is 

broader but consistent with the views of Cruickshank and 

Wepman discussed early in this chapter. The dysfunctions 

found in learning disabilities, and in dyslexia, can be ac

counted for by hypothesizing defects or dysfunctions within 

the secondary functional systems that are handling auditory 

and/or visual information. As the secondary system is re

sponsible for assigning meaning to stimuli in a consistant 

and appropriate manner, dyslexic behavior can be viewed as 

a perceptual disorder. 

As noted above, auditory analyzer and visual analyzer 

deficits at the secondary level could account for dyslexic 
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behavior. Auditory language functions are associated with 

left hemispheric functioning and visual-spatial capabili

ties are generally localized in the right hemisphere. 

Hence, it appears that one proposed subtype of dyslexia 

(dysphonetic) should be associated with left hemisphere and 

auditory-language deficits while the other form (dyseidet

ic) should occur with right hemisphere visual-spatial lan

guage problems. 

Luria (1977) noted that historically it has been as

sumed that speech defects were due to local lesions occur

ring only in the speech area of the major hemisphere. Le

sions in "deep structures" were thought never to result in 

speech deficits. The advent of Luria's vertical principle 

of brain organization has suggested that the cortex works 

in close relationship with the deep structures. Thalamic 

stimulation has been found to affect linguistic abilities 

(Ojeman, 1975). 

Considering Ojeman's and other similar works, Luria 

noted 

no changes in the formation or generation (that 
was well executed by cortical structures) of 
linguistic codes took place. However, the 
realization of verbal codes already existing 
seemed to suffer, with their modulations or 
"filtrations" undergoing changes as a result of 
these lesions. The blocking of extraneous 
factors then becomes impossible and the immediate 
influence of outside stimuli and former traces 
can derange the highly selective processes of 
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verbal activities. These changes of speech were 
never of an aphasic nature (p. 433). 

At a more general level, Luria (1966) found that 

speech is made up of "two broad categories--'receptive (im

pressive)' and 'motor (expressive) speech' " (p. 373). Re

ceptive speech deals with perception of the sounds of 

speech, comprehending meaning from words and phrases, and 

understanding speech. Expressive speech deals with the ar

ticulation of speech sounds, pronunciation of words, and 

production of consecutive speech. Writing is one type of 

expressive speech. Luria explains that the separation of 

receptive and expressive functions is somewhat artificial 

as phonemic hearing is formed in close association with ar

ticulation. Both "parts" of speech must be studied even 

though they do represent somewhat different brain func

tions. 

According to Luria (1966), the levels of construction 

of speech functions also need to be evaluated. Complexity 

ranges from "simple exclamation expressive of an emotional 

state" (p. 374) through naming familar objects or respond

ing to questions to spontaneous linguistic expression. 

The Lurian tests were designed to assess which 

functional systems are affected and then to determine which 

element(s) within the system are at fault. This regime of 
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neurodiagnosis is purported to facilitate better 

rehabilitative planning (Luria, 1963; Golden, 1976). The 

battery is suggested to be comprehensive, assessing motor, 

auditory, and tactile functions, visual-sensory capacities, 

expressive and receptive speech, reading and writing 

skills, mathematical and spatial abilities, and memory and 

intellectual skills. The whole approach, assessing a broad 

spectrum of behaviors, has considerable potential for the 

revised role of neuropsychology. These assets seem espe

cially appropriate to the study and habilitative planning 

of dyslexic individuals. 

Golden and Berg have done considerable research inter-

correlating LNNB items with one another. They also have 

described what areas and functions are tapped by various 

scales. According to Golden and Berg (1980a), the Writing 

Scale has items affected by an individual's "ability to an

alyze words, to spell them correctly, to do simple copying, 

to do writing and spelling from dictation, and to write 

simple words, phrases, and sentences" (p. 8). Graphemes of 

various sizes and complexity are used in this scale. 

The Rhythm Scale (Acoustico-Motor Scale) is the only 

scale on the battery that requires no verbal responses. It 

is sensitive to disorders of attention and concentration. 

There are four sections to this scale; two measuring 
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receptive and expressive pitch skills and two measuring 

receptive and expressive rhythm analysis (Golden & Berg, 

1980b). 

The Tactile Scale most closely resembles a classical 

neurological exam (Golden & Berg, 1981a). It measures, 

"ability to localize touch, to discriminate sharp from dull 

and hard from weak, two point discrimination, ability to 

recognize objects, numbers and letters drawn on the hand, 

ability to organize kinesthetic input, and stereognosis 

skills on both sides of the body" (p. 25). This scale is 

the most sensitive on the test to attention and concentra

tion lapses. It also has the lowest test-retest reliabili

ty of all the scales (£ = .78). 

Receptive Language is one of the two most complicated 

scales in the battery. It is a 

heterogenous scale (which) looks at such factors 
as phonemic hearing (with written, spoken, and 
motoric response modes), simple language under
standing, sequential processes, word comprehen
sion (at varying levels of difficulty), under
standing of inverted sentences, prepositions, 
verbal- spatial relationships, logical relation
ships, and complex grammatical structures (Golden 
& Berg, 1981b, p. 21). 

Items on the Expressive Language Scale require the 

subject to repeat verbally presented language, tapping both 

receptive and expressive functions. Later items offer vis

ual input and require verbal output. The scale also taps 
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"short term" memory functions through repetition of sen

tences (Golden & Berg, 1982a). 

The Visual Scale assesses two functions. The ability 

to recognize and name common visual objects (ranging from 

clearly presented real objects to obscured, imbedded fig

ures) and the ability to perform visual-spatial analysis 

are evaluated (Golden & Berg, 1981c). 

The Reading Scale is one of the shortest scales on the 

test with just twelve items. The scale correlates rela

tively well (£ = .7) though with WRAT Reading scores (Gol

den, 1981). Scale items require subjects to integrate ver

bally presented letters into words and to read from 

visually presented stimuli (letters, syllables, words, and 

paragraphs) (Golden & Berg, 1982b). The ability to read 

letters and words but not syllables may suggest that read

ing is based on memorization rather than phonemic skills. 

One item on this scale assesses what semantic meaning let

ters hold as opposed to straightforward symbol identifica

tion. Many of the items on this scale tap abilities to 

synthesize and discriminate letters and phonemes (Luria, 

1966). 

The Arithmetic Scale (Golden & Berg, 1983a) assesses 

number recognition and arithmetic functions at no more 

difficult a level than sixth grade mathematics. 
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The Memory Scale (Golden & Berg, 1983b) briefly 

assesses verbal and non-verbal memory functions within the 

visual and auditory modes. Intratrial variables on the 

Memory Scale are interference, rehearsal opportunities, 

list length, and presentation modality. 

Conceptualization of the Problem 

It may have been observed and must be noted that au

thors may refer to subtypes of dyslexias with labels that 

sound similar to those used by other authors but the labels 

may, in fact, denote different symptoms, patterns of per

formance, and phenomenon. Illustrating this point is the 

fact that Doehring and Hoshko (1977) compare their Subtype 

1 to Mattis et al.'s (1975) language disorder subtype and 

their Subtype 2 to Boder's (1973) dysphonetic group. How

ever, Boder compares her dysphonetic group to Mattis et 

al.'s language disorder group. It would be convenient if 

the performances of these groups could be compared on a 

singular, standard test battery. Summarization of the 

skills believed to be tapped by individual authors does not 

necessarily mean that these skills are actually being 

assessed. 

Nonetheless, it appears that studies with empirically 

derived dyslexic subtypes frequently discover a group quite 
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similar to Boder's dysphonetic subgroup. Roughly half the 

studies also find a group that resembles the dyseidetic 

group to varying degrees. Factors which seem relevant to 

which subtypes will be found include: a) which tests are 

used and what functions are assessed; b) the age of the 

subject population; and, c) what subtypes actually do exist 

in dyslexia. From the studies reviewed above, it appears a 

dysphonetic group should be found to exist. It is also 

likely that the dyseidetic group can be elucidated given 

the right subject population and the appropriate instru

ment. It must be recalled that Boder originally observed 

that the dysphonetic group far outnumbered the dyseidetic 

group. It should be noted that Boder, as have the other 

authors cited, worked primarily with school aged children. 

Assuming that Bakker (1973) and his colleague's data are 

correct and that a developmental "hemispheric shift" takes 

place in which one hemisphere is most responsible for read

ing at particular ages, it can be assumed that more dysei

detic dyslexia will occur and be observed after the right 

to left hemispheric transition is complete. (If the left 

hemisphere is generally responsible for language functions 

and the right is responsible for visual-spatial functions, 

it can be speculated, utilizing Bakker's theoretical work, 

that the greater frequency of dysphonetic reader/spellers 
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in younger children is due to extreme right hemisphere 

dominance with insufficient contributions by the left hemi

sphere. The dyseidetic phenomena, if caused by the rever

sal of this pattern, should generally occur only after the 

developmental shift from right to left hemisphere function

ing. This shift is believed to have been completed by the 

age of fourteen to sixteen years, older than most of the 

subjects in dyslexia research. After age sixteen the per

manent adult abilities and disabilities are in place. Re

search on those sixteen and older is necessary to document 

these issues.) 

It is very important to have an appropriate test in

strument, one that is broad enough to assess peripheral but 

stable functional disabilities. The data shows that unex

pected (e.g., finger agnosia in Petrauskas and Rourke, 

(1979); and Fisk and Rourke, (1979)) neuropsychological 

abilities can discriminate between groups. 

Whether the Bakker logic holds up or not, dysphonet

ics, dyseidetics, and even Boder's Mixed group (Lyon et 

al.'s (1982) Group 5) seem to be found empirically with 

varying frequencies. To evaluate this observation, 

maximally heterogenous (between groups) yet homogeneous 

(within groups) groups of dysphonetic and dyseidetic 

retarded reader/spellers were assessed neuropsychologically 
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with a broad spectrum instrument and evaluated as to 

exhibited differences in functional abilities. The Luria-

Nebraska Neuropsychological Battery was chosen because it 

meets the reliability criteria and assesses a wide variety 

of functions that have been implicated as being deficient 

in dyslexics. 

Scale and item group analyses will be performed to 

evaluate differences across groups. The specific hypoth

eses to be evaluated are: 

1) Dysphonetics will show deficits on the Left Hemi

sphere Scale if their functional problems are related to 

verbal language rather than visual-spatial difficulties. 

The dysphonetic group will perform significantly lower than 

the dyseidetics on the Left Hemisphere scale. A one-tailed 

t̂ -test will be used to test this hypothesis. 

2) Dyseidetics will show deficits on the Right Hemi

sphere Scale if their problems are based in visual-spatial 

language functions. The dyseidetic group will perform sig

nificantly more poorly that the dysphonetics on the Right 

Hemisphere scale. A one-tailed t_-test will be used to 

evaluate the data. 

3) The review of the literature cited above has 

concluded that dyslexia should be viewed as a perceptual 

problem. Luria's system also leads to the same conclusion 
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when it is assumed that the secondary functional system 

(which seems to best encompass the dyslexic phenomena) can 

be labeled as the perceptual system. Consequently, audito

ry-verbal language items that tap secondary functioning 

should be significantly lower in the dysphonetic group than 

in the dyseidetic group. A one-tailed t-test will be used 

to evaluate the data from LNNB items listed in Appendix A 

which were found by Christensen (1975a) to assess these 

functions. 

4) The dyseidetic group should have deficient second

ary functioning on items tapping visual-spatial language 

functions. Therefore, items tapping such functions should 

elicit poorer performance from the dyseidetic group as com

pared with the dysphonetic group. A one-tailed t-test 

will be used to evaluate the data from the LNNB items list

ed in Appendix B which were found by Christensen (1975a) to 

assess these functions. 



CHAPTER II 

METHOD 

Subjects 

Previous methodologically sound studies of dyslexic 

subtypes were reviewed to determine relative effect sizes. 

Representative studies like Lyon et al. (1982) and Petraus

kas and Rourke (1979) were subjected to effect size analy

sis on relevant variables with the values for d ranging 

from just under 1.0 to over 4.0. Utilizing Cohen (1969) it 

was decided that a minimal power of .80 was appropriate to 

accompany an alpha of .05. Cells containing twelve sub

jects would yield power of .81 for the variables under con

sideration with the smallest effect sizes. Most of the 

variables would attain power between .85 and .95 with 

twelve subjects per cell. The present study utilized four

teen subjects per cell, yielding a power value of .84 for 

the variable with the smallest effect size, and a maximum 

power level of .99 for some of the variables used. Cell 

sizes in this range were determined to provide both ade

quate power and results that are clinically meaningful. 

Subjects utilized in this study were drawn from the 

files of the Texas Rehabilitation Commission counselor at 

76 
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Texas Tech University. Only those students who had a 

previously diagnosed and documented label of learning dis

ability were referred to the examiner for further consider

ation. Previous diagnosis was accepted if it was made by a 

private or school psychologist. Forty-three such referrals 

were made; all were TTU undergraduates with the exception 

of one nineteen-year-old high school senior and one college 

student who was taking a year off from school to save money 

and work. All of these potential subjects were adminis

tered the full test battery. 

Each student completed a head trauma questionnaire 

during the assessment session (see Appendix C). Any re

sponses that were suggestive of injuries which may have 

produced neuropsychological dysfunction (e.g., head trauma, 

high fever, electrical shock, sunstroke, etc.) were re

viewed by the examiner. Students with confirmed historical 

insults were rejected from the subject pool. Students also 

completed a questionnaire requesting information about any 

birth trauma and handedness of their immediate family and 

themselves. Confirmed birth trauma was again a reason for 

exclusion, as was the student being left handed when at 

least one of the parents was not left handed. The reverse 

situation also would have been grounds for exclusion 

although neither of these situations arose. Nine students 



78 

were eliminated from the statistical evaluation due to 

history of injury, three were eliminated due to history of 

birth trauma, and three were eliminated due to their being 

left handed and neither of their parents being left handed. 

The twenty-eight subjects that were used in data anal

ysis were chosen from this group of forty-three because 

they met the following additional criteria: 

1. WRAT spelling grade scores were at least two years 

below actual grade level; and 

2. dysphonetic spelling errors in their WRAT protocols 

were 40% or fewer or 60% or more. 

Dysphonetic spelling errors were determined by breaking 

each misspelled word into its component syllables and then 

comparing each syllable in a letter by letter fashion to 

the phonetically equivalent syllables recorded by Sweeney 

and Rourke (1978, see Appendix D). The percent of phoneti

cally misspelled syllables was determined by dividing the 

number of phonetically non-equivalent syllables by the num

ber of syllables contained in all of the misspelled words. 

This procedure was followed for each potential subject and 

those who met the previous criteria and had 60% or more 

misphonetic errors were placed in the dysphonetic group 

(Group 1). Those students with 40% or fewer misphonetic 

errors were put, in the dyseidetic group (Group 2). 
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Group 1 did not differ significantly from Group 2 in 

terms of age, educational level, or IQ Scale score. The 

groups did differ significantly in terms of the number of 

spelling words they spelled correctly, the number of indi

vidual syllables they misspelled, the number of misphoneti-

cally spelled syllables they produced, their reading sub

test scaled score, their spelling subtest scaled score, and 

each subject's educational level minus his or her 

WRAT spelling test grade equivalent (see Table 1). 

While the criteria for inclusion in the data sample were 

that the WRAT spelling grade equivalent be at least two 

years below actual grade level (assuming all other require

ments also were met). Group 1 actually exhibited a mean 

difference of 8.06 years between the spelling achievement 

test score and the grade level. Group 2 had a mean differ

ence of 6.42 years. Group 1 and 2, while educationally at 

a mean grade level of 14.43 and 14.29, were spelling at 

mean grade levels of 6.37 and 7.87, respectively. 

No significant difference was noted between the male/ 

female ratio of the groups. 
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TABLE 1 

Summary of Descriptive and Demographic Data 

Group 1 
Mean Standard 

Deviation 
LNNB 
Intellectual 17.14 5.91 
Scale Score 

WRAT Spelling 
Scaled Score 86.36 8.16 

Numbe r o f 
Correctly 16.79 5.54 
Spelled Words 

Number of 
Incorrectly 
Spelled 
Syllables 

52.78 15.29 

Percent of 
Dysphonetic 64.79 
Syllables 

Spelling/ 
Education 
Di fference 

8.06 

WRAT Reading 
Scaled Score 94.50 

Subjects' 
Opinion: 
Strength of 6.57 
Auditory vs. 
Visual Memory 

4.73 

2.18 

7.23 

3.60 

Group 2 t Value 
Mean Standard 

Deviation 

17.00 5.82 

94 .43 10.12 

22 .43 7.07 

37.86 12.74 

32.36 

6.42 

6.60 

2.03 

101.71 10.29 

5.79 2.52 

.39 

2.32* 

2.35* 

2.81** 

14.94*** 

2.06* 

2.15* 

66 

Note: Each calculation based on 26 df_, 
* p < .05 
** p < .01 
*** p < .005 
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Measures 

The Wide Range Achievement Test (Jastak, 1965) was de

veloped as a measure of academic achievement. It has two 

levels of difficulty for each of its three competency ar

eas: reading; spelling; and arithmetic. Level II subtests 

were used exclusively in this study. The Spelling section 

consists of 46 words that were read individually to the 

student, used in a sentence, and then again read aloud. 

The word was pronounced as indicated in the WRAT pronounci-

ation guide and was repeated for the student if requested. 

Students were asked to print responses so that individual 

letters could be discerned and scored for phonetic accura

cy. The only deviation from standard administration guide

lines was that students were strongly encouraged to attempt 

to spell each word presented to them and they were adminis

tered the entire word list. Normal administration discour

ages rejecting words and stops testing when ten consecutive 

words have been missed. Protocols were reviewed and no 

students improved their spelling scores due to the change 

in procedure. Minimal urging was required to get students 

to attempt each word. 
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The WRAT reading scale was administered to gain 

additional information on the subjects in the study. It 

was administered in the standard fashion. 

The Luria-Nebraska Neuropsychological Battery (LNNB; 

Golden, Purisch, Hammeke, 1979) also was administered to 

each student. 

One individual reported having taken the LNNB a few 

years previously but could not recall any items prior to 

testing and stated during the test that they did not seem 

familiar. Another subject had taken the test from another 

professional at the time this study began. His results 

were obtained by TRC and the data utilized here. 

The LNNB was administered in the standard fashion 

(Golden et al., 1979) and the fourteen summary scales were 

scored. Factor scales and localization scales also were 

scored and compared between groups. Items that were de

scribed by Christensen (1975a) as assessing auditory-verbal 

perceptual abilities were grouped together and used to 

evaluate Hypothesis 1. Items designated by Christensen as 

measuring visual-spatial perceptual abilities were used to 

evaluate Hypothesis 2. Review of the items specified by 

Christensen finds that seventeen of the twenty-seven used 

to evaluate Hypothesis 3 also are found on Factor Scales 

Rcl, Rc2, E2, and E3. The remaining ten items are not on 
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any LNNB factor scales. Eleven of the fourteen items used 

to evaluate Hypothesis 4 are found on Factor Scales VI, V2, 

Wl, and W2. The other three items are not found on any 

other factor scale. 

The Luria-Nebraska 
Neuropsychological Battery 

The Luria-Nebraska Neuropsychological Battery is a 

relatively new assessment technique that purports to be 

based on the work of the Russian neuropsychologist A.R. Lu

ria. It consists of 269 separate items that are organized 

into eleven summary scales and three special scales. Gol

den developed the LNNB by utilizing the items developed by 

Christensen (1975a) from her work with Luria. Golden and 

his coworkers then produced considerable research in their 

efforts to validate and quantify the technique. Their re

search and the conclusions drawn have been under scrutiny 

in recent years, which will be discussed shortly. 

The Lurian technique differs markedly from the other 

major "comprehensive" systems. The "American" technique, 

represented by the Halstead-Reitan Battery (HRB), is a no

mothetic, statistical approach to data interpretation based 

on the comparison of an individual's test performance with 

that of a reference group. The items represent a much 
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narrower scope than the Luria but are assessed in 

considerably greater depth. The HRB was derived empirical

ly and is, for all intents and purposes, neuropsychologi

cally atheoretical. The HRB, as the LNNB, was developed 

prior to the advent of recent advances in electical engi

neering, specifically the CT Scan and NMR devices. Both 

test batteries were designed to diagnose brain damage and 

were standardized on groups of brain damaged patients. The 

CT Scan and NMR techniques are able to "peer inside" the 

brain in a non-intrusive fashion and have changed greatly 

the role of the neuropsychologist and neuropsychological 

assessment instruments. The HRB may be at a disadvantage 

when assessing people with the goal of defining areas of 

functional difficulty or planning rehabilitation because it 

assesses only a narrow range of items. 

Golden et al. (1981) noted that a major problem with 

acceptance of the LNNB was determining its relative effec

tiveness as compared with the HRB, which has been taken as 

the hallmark in the field. Comparison studies have been 

done with favorable results but many are flawed with me

thodological or logical errors such that they have not 

confirmed conclusively the relative utility of the LNNB. 

Criticisms have ranged from researchers comparing the 

utility of the two batteries when one is scored by an 
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expert while the other is scored using an automated system 

to data being obtained from extremely easy or hard test 

cases to produce more homogeneous discriminations by both 

batteries. 

Golden et al. (1981) suggested using objective cri

teria based on test data in order to compare more appropri

ately the two batteries. They compared the fourteen summa

ry scale scores from the LNNB with fourteen scores from the 

HRB (using the normal ten scores but expanding to fourteen 

by breaking some measures into component scores, such as 

using WAIS Verbal and Performance IQs). Discriminant anal

ysis with the Luria yielded an overall hit rate of 87% in 

the neurological group (42 of 48), 88% in the control group 

(53 of 60), for an overall rate of 88%. The HRB correctly 

categorized 90% of the neurological group (43 of 48), 84% 

of the controls (50 of 60), for an 86% overall rate. The 

difference between the HRB and LNNB was not significant. 

Relatively high correlations between the various scales of 

each battery were found. 

In a study designed to compare the two batteries in a 

relatively life-like situation, Kane et al. (1981) 

submitted HRB and LNNB data from heterogeneous neurological 

patients and a mixed group of non-brain damaged psychiatric 

controls to expert interpretters. Mean age of the groups 
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was 35.25 and mean education was 12.35 years. No 

significant differences in discriminatory abilities were 

observed between the batteries. The HRB rater showed a 

non-significant trend to diagnose correctly more psychiat

ric patients than the LNNB rater (86% vs. 77% in 23 pa

tients) while the LNNB rater correctly diagnosed signifi

cantly more ( p < .05) brain damaged patients than the HRB 

rater. Overall hit rates with the HRB and LNNB were 78% 

and 82%, respectively, which was not a significant differ

ence. It should be noted that MMPIs' were not available to 

the HRB rater for all of the psychiatric patients misdiag

nosed with that instrument. 

Most data assessed with the LNNB in earlier studies 

was obtained from individuals with clear evidence of brain 

damage on neurological and/or radiological studies. Malloy 

and Webster (1981) used persons displaying evidence of mild 

brain impairment who had had full neurological workups, 

EEC's, CT scans, and had no obvious neurological signs 

(e.g., hemiparesis, aphasia, visual field defects, etc.). 

Three groups with twelve subjects each were formed: a 

pseudoneurologic group (PS) who had a variety of apparently 

neurologic complaints but negative CT scans, neurological 

exams, and EEC's. These people had received mild head 

traumas or were suspected of degenerative diseases; a 
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borderline group (BL) who had negative neurological exams 

and CT scans but exhibited abnormal EEC's; and a brain dam

aged (BD) group which had positive findings on all indica

tors and carried a variety of appropriate diagnoses. The 

average years of education for all three groups was twelve. 

The battery classified 75% of the BL group and 83% of 

the BD group correctly. Seventy-five percent of those 

within the PS group were categorized as non-brain impaired. 

Overall, 80% of the cases evaluated were diagnosed consis

tently with the other three indicators. 

Delis and Kaplan (1982, 1983) suggested that the LNNB 

has poor content validity on individual scales since the 

scales were not derived empirically but instead were assem

bled by Christensen (1975) for convenience and didactic 

purposes for her writings. Golden et al. (1982) surmised 

that the battery may be viewed as 269 individual items with 

as many meanings. 

Spiers (1981) states that the "validation" studies 

performed with the LNNB (e.g.. Golden et al., 1978; Ham

meke, Golden, & Purisch, 1978; Moses & Golden, 1979; Pur

isch, Golden, & Hammeke, 1978) actually were 

standardization studies and did not prove its validity. 

Spiers also noted that "essentially identical items appear 

on scales that presumeably assess widely divergent 

(.m«siKW>iifif4!t(!*ii*rSfi£-;<':v'»i)iM«s 
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functions" (p. 333). Spiers concluded that without 

routinely testing the limits, the LNNB does not conform to 

the approach to assessment espoused by Luria. 

Bach, Harowski, Kirby, Peterson, and Schulein (1981) 

evaluated interrater reliability using five advanced gradu

ate students in clinical psychology as raters. The gradu

ate students were trained by observing two LNNB's being ad

ministered and then administering two batteries themselves. 

They then rated two videotaped battery protocols where the 

person tested was a confederate in the study. The confed

erates task was to provide adequate responses to half the 

items and marginal or difficult to score responses to the 

other half. Interrater agreement of .83 was obtained over

all across all of the items and agreement of .90 was found 

on the items that were not responded to "marginally." 

Procedure 

The assessment procedure began with the referral of a 

student to the examiner, at which time the test battery was 

briefly described and an appointment was arranged. Upon 

the students' arrival at the examiner's office, a pencil 

and a head injury questionnaire (Appendix C), a birth 

trauma questionnaire (Appendix C), and a learning 

disability history questionnaire (Appendix E) were supplied 
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to them and they were asked to complete each form. When 

they had finished, the examiner reviewed the questionnaires 

and investigated any unclear responses or those that might 

eliminate a student from the research. 

The students were then given a brief description of 

the tests they were about to take and asked if they had any 

questions. Questions were answered and the students in

formed that following the testing they would be given an 

opportunity to sign a consent form that would allow the ex

aminer to use the data anonomously for research. Testing 

began with the WRAT spelling and reading subtests, which 

was followed by administration of the LNNB. Students were 

given the opportunity to take rest breaks if they desired. 

Most students took a brief rest break toward the end of the 

LNNB. 

The entire assessment session lasted from two and one 

half to four hours per subject. 



CHAPTER III 

RESULTS 

Primary Analyses 

The results of the t tests used to evaluate the four 

hypotheses can be found in Table 3. These analyses were 

one-tailed with Group 1 expected to perform more poorly on 

the items comprising Hypotheses 1 and 3 while Group 2 was 

expected to do more poorly on those items making up Hypoth

eses 2 and 4. 

Hypothesis 1, designed to assess if dysphonetic dys

lexics performed more poorly on left hemisphere tasks than 

did dyseidetics, was evaluated by comparing Group 1 with 

Group 2 on the Left Hemisphere scale of the LNNB. The re

sults did not reach but approached statistical signifi

cance and were judged to represent a possible trend in the 

data. Summaries of the analyses perfomed to evaluate Hy

potheses 1 through 4 can be found in Table 2. Hypothesis 

2, which proposd that dyseidetic dyslexics have deficient 

right hemisphere functioning, was evaluated by comparing 

Group 1 with Group 2 on the Right Hemisphere scale of the 

LNNB. While the performances of the two groups differed on 

these items, the effect was in the direction opposite of 

90 
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what had been hypothesized. As such, no significant 

difference can be reported for Hypothesis 2. Hypothesis 3, 

which postulated that the dysphonetic type of dyslexia oc

curs in those people with auditory-verbal linguistic dys

functions, was evaluated by comparing Groups 1 and 2 on a 

subset of LNNB items suggested by Christensen (1975b) as 

assessing these functions. The data did not support this 

hypothesis. Hypothesis 4, which theorized that the dysei

detic form of dyslexia occurs due to visual-spatial lin

guistic dysfunctions, was evaluated by comparing Groups 1 

and 2 on a list of items found by Christensen (1975b) to 

assess these functions. The performance of the two groups 

did not differ significantly on the items used to test this 

hypothesis. 

Inspection of Table 2 reveals that the effect was not 

in the expected direction for Hypotheses 2, 3, or 4. Hy

pothesis 2 would have reached significance had the t tests 

been planned as two-tailed comparisons, but in the direc

tion opposite of what was predicted. 
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TABLE 2 

Analysis for Hypotheses 1, 2, 3, and 4 

Left 
Hemisphere 

Right 
Hemisphere 

Auditory 
Items 

Visual 
Items 

Group 1 Group 2 

Mean Standard Mean Standard 
Deviation Deviation 

2.50 2.41 

3.00 1.80 

5.93 2.37 

6.29 1.73 

1.64 1.78 

1.50 1.51 

6.21 3.24 

5.57 1.40 

t Value 

1.07 

2.39 

-.27 

1.20 

Note: Each calculation based on 26 df̂ , 
+ p < .15 

Supplemental Analysis 

In an effort to discover why noted effects were small 

or in a direction opposite of what had been hypothesized, 

the data were subjected to a number of post hoc analyses. 

Repeated t. tests were utilized for these comparisons. It 

was recognized that while this was the most efficient 

method to compare the groups, such an approach would alter 

the comparisonwise error rate from that assigned as alpha. 
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Due to these comparisons being post hoc and presented for 

the purpose of evaluating trends in the data, alpha was 

left at .05 rather that being divided by the number of com

parisons or families of comparisons. The reader is cau

tioned that significance levels are inflated as a result of 

this approach. The summary scales and the Pathognomic 

scale of the LNNB were scored and the two groups compared 

in a scale by scale fashion utilizing two-tailed t tests. 

With a "trend" in the data defined as a p value of less 

than .25, five Summary Scales differentiated the dysphonet

ic from the dyseidetic groups at at least the level of a 

trend. On each of these five Scales, the dysphonetic group 

produced greater decrements of performance. On the Motor 

Scale the p value was less than .05 but statistical signif

icance can not be claimed due the failure to statistically 

compensate for the effects of repeated t_ tests. Results of 

these analyses can be found in Table 3. 

Localization Scales and Factor Scales of the LNNB were 

also scored and the performance of Group 1 and Group 2 sta

tistically compared. Results of these t. test comparisons 

are reported in Table 4 and Table 5 if they produced an 

alpha value less than .250. Owing to the small number of 

comparisons that reached conventional levels of statistical 

significance relative to the absolute number performed, it 
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TABLE 3 

Analyses of LNNB Summary Scales 
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Scale Name 

Motor 

Rhythm 

Tactile 

Visual 

Receptive 
Speech 

Expressive 
Speech 

Group 1 Group 2 
Mean Standard Mean Standard 

Deviation Deviation 

9.86 

6.50 

4.07 

7.07 

4.36 

13.64 

Reading 8.71 

Writing 7.07 

Arithmetic 5.14 

Memory 4.71 

Intelligence 17.14 

Pathognomic 13.29 

3.68 

3.13 

3.34 

2.02 

3.67 

3.80 

2.34 

3.05 

3.94 

2.70 

5.91 

3.32 

5.50 

4.86 

2.29 

7.07 

5.71 

15.07 

7.07 

5.86 

4.93 

5.57 

3.32 

2.88 

1.54 

2.46 

4.14 

5.24 

3.25 

2.41 

3.89 

2.53 

17.00 5.82 

11.21 2.19 

t Value 

3.29* 

1.45 

1.82 + 

0.0 

-.92 

-.83 

1.54++ 

1.17 

0.14 

-.87 

0.06 

1.95+++ 

Note; 
* 

+ 
+ + 
+ + + 

Each calculation based on 26 df. 

e < 
E < 
E < 

05 
20 
10 
15 
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appeared prudent to report trends in the data. Review of 

the generated p values and consideration of the signifi

cance of various levels of alpha again lead to defining a 

trend as occurring at alpha = .25. 

Chi-square analysis of variance was performed at the 

individual item level for each LNNB item. Review of the 

individual Chi-square (corrected where necessary) values 

found that thirty-six of the 269 items had a p value of 

less than .25. These items and their summary statistics 

are presented in Table 6. 

• • • i l i i i i 
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TABLE 4 

Factor Scale Comparisons 

Group 1 Group 2 t Value p value 

Mean Standard Mean Standard 
Deviation Deviation 

Kinesthes is-
Based Move
ment (Ml) .21 .58 

Drawing 
Speed (M2) 2.57 2.77 

Fine Motor 
Speed (M3) 2.71 1.59 

Rhythm and Pitch 
Perception 
(Rhl) 4.93 2.09 

Simple Tactile 
Sensation 
(Tl) 1.79 1.89 

Stereognosis 
(T2) 1.36 1.08 

Word 
Comprehension 
(Rc5) 0.00 0.00 

Reading Simple 
Material 
(Rg2) 0.57 0.85 

Spelling 
(Wl) 8.64 2.34 

Number Reading 
(A2) 0.50 0.76 

Visual and Complex 
Memory(Me2)0.86 1.10 

.00 .00 

1.5 1.87 

1.43 1.34 

3.64 2.31 

0.93 1.07 

0.79 0.80 

0.14 0.36 

7.07 3.25 

0.00 0.00 

1.57 1.51 

1.38 

1.2 

2.31 

1.54 

1.48 

1.56 

0.29 0.47 -2.28 

1.73 

1.47 

2.46 

-1.43 

.19 

.24 

.03 

.14 

.15 

.13 

.04 

.10 

.16 

.03 

.16 

Note: Each calculation based on 26 df. 
Note: All g values are two-tailed. 

;3n;:i3i3rrt;t!n«<ni«tasni;«ni?nnWB«MWHtl«i««<mjjtwj<uTgy 7Tl^l7r];i;3',}<3a5sr^ 
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TABLE 5 

Localization Scale Comparisons 
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Right 
Frontal 

Group 1 Group 2 t. Value p Value 

Mean Standard Mean Standard 
Deviation Deviation 

6.72 1.94 

Right 8.14 2.69 
Sensorimotor 

Right 14.36 3.90 
Temporal 

5.64 1.44 1.66 

6.86 3.06 1.18 

7.00 3.23 1.62 

.11 

.25 

.12 

Note: Each calculation based on 26 df. 
Note: All p values are two-tailed. 
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TABLE 6 

Chi-square Statistics for Individual Items 

LNNB 
Item Number 

2 
22 
36 
42 
43 
53 
54 
61 
67 
68 
69 
88 
92 

111 
131 
137 
153 
167 
176 
184 
185 
192 
195 
196 
197 
204 
207 
219 
233 
234 
237 
244 
254 
257 
259 
267 

Chi-square Value df p Value 

3 
4 
5 
2 
3 
4, 
4, 
2, 
4, 
3, 
3, 
4. 
3. 
2. 
1. 
1. 
1. 
3. 
3. 
4. 
3. 
5. 
3. 
3. 
4. 
1. 
4. 
3. 
3. 
3. 

89 
17 
72 
94 
09 
60 
38 
98 
38 
04 
53 
87 
53 
63 
91 
49 
49 
67 
37 
07 
33 
24 
34 
39 
67 
49 
67 
04 
13 
47 

8.59 
4.67 

65 
49 
04 
00 

1 
2 
2 
2 
2 
2 
1 
2 
1 
2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
1 
2 
1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 

. 0 5 

. 1 3 

. 0 6 

. 2 3 

. 2 1 

. 1 0 

. 0 4 

. 2 3 

. 0 4 

. 2 2 

.17 

. 0 9 

. 1 7 

. 1 1 

. 17 

. 2 2 

. 2 2 

. 1 6 

. 1 9 

. 1 3 

. 1 9 

. 0 7 

. 1 9 

. 07 

. 1 0 

. 2 2 

. 1 0 

. 2 2 

. 2 1 

. 1 8 

. 0 1 

. 1 0 

. 0 2 

. 2 2 

. 2 2 

. 2 2 
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CHAPTER IV 

DISCUSSION 

Analysis of the descriptive data on students with 

dyslexia showed that the planned experimental manipulation 

was effective. While the makeup of the dysphonetic and dys

eidetic groups were similiar in terms of their ages, sex, 

and LNNB Intellectual Scale scores, the two groups of dys

lexics were very significantly different from one another 

in terms of the quality of their spelling errors, absolute 

levels of spelling and reading abilities, as well as in the 

assessed difference between spelling grade level and aca

demic grade level. The latter two differences were not ex

pected. It was believed theoretically that the dysphonic 

group only would differ from the dyseidetic group in terms 

of the quality of spelling errors without the quantitative 

level of related academic abilities being affected. Possi

ble reasons for these latter observed relationships will be 

discussed later. 

There was a trend for the dysphonetic group to have 

greater left hemisphere impairment relative to the 

dyseidetic group as had been postulated in Hypothesis 1. 

While this result did not reach the conventional range of 

significance, it did approach it despite a moderate effect 

99 
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size (d = .34) yielding only mild to low power. (Issues 

regarding actual power and effect sizes will be discussed 

below.) It is suggested that dysphonetic dyslexics were 

more impaired on left hemisphere functions, as represented 

by motor and tactile functions, than were the dyseidetic 

dyslexics. 

The data also indicated that Group 1 had significantly 

more right hemisphere dysfunction than did Group 2, contra

ry to what had been hypothesized in Hypothesis 2. This re

sult would have been statistically significant had two-

tailed tests been used, yet it was totally counter to what 

was hypothesized. The dysphonetics were more impaired on 

right hemisphere functions than were the dyseidetic dyslex

ics. 

The data did not support the supposition that there 

would be a dichotomous performance between the two groups 

on measures of auditory-verbal language perception as had 

been hypothesized in Hypothesis 3. The obtained effect 

size for these measures was very low, though, suggesting 

that this variable did not represent a viable way of dis

criminating between the abilities of the two groups. 

The results from the group of items purporting to 

measure visual-spatial types of language functions 

approached but did not reach conventional levels of 

significance, as had been hypothesized in Hypothesis 4. 
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The trend seen in these data suggested that the 

relationship between type of spelling errors and lateral-

ized hemispheric dysfunction was opposite of what was pos

tulated. The effect size associated with each hypothesis 

is relatively small, but the hypothesis with the larger ef

fect size and resultant power (Hypothesis 4) does approach 

an acceptable level of significance. 

The first two hypotheses were evaluated with LNNB 

scales that consist of items that generally measure motor 

and primary-level somatosensory abilities. Representation 

of motoric and sensory functions at the cerebral level oc

curs in close proximity in the brain. Muscular or motor 

control also is found in other portions of the brain (e.g., 

the cerebellum), but what is assessed by the LNNB is prima

rily cerebral in nature. While diffuse right or left hem

ispheric dysfunctions, especially those with sensory defi

cits, generally affect the ipsalateral motor and sensory 

strips, dysfunction can be limited to particular portions 

of either hemisphere without affecting the motor or sensory 

strips. Hence, dyslexic disturbances that are primarily 

either linguistic or visual-spatial in nature need not 

necessarily be linked with deficits on LNNB Left or Right 

Hemisphere scales, respectively. 

.j'.ii.!Uit'.';'.ii's.if^Hflitil*tf'ff*' 
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The observed results do not conform to a right versus 

left hemisphere dysfunction explanation of dyslexia. Con

trary to what was expected. Group 1 showed significantly 

more impairment on right hemisphere tasks. Additionally, 

the dysphonetics, who were expected to demonstrate less 

right hemisphere impairment than the dyseidetics, exhibited 

more impairment on the three localization scales that ap

proached significance, each of which was a right hemisphere 

scale. The failure to find any relationship between type 

of spelling errors and auditory-verbal or visual-spatial 

perceptual processing requires explanation. One parsimoni

ous explanation of the obtained results is simply that the 

dysphonetic group had more severe cerebral dysfunction than 

the dyseidetic group. The dysfunction at the root of dys

lexia is likely to be diffuse in nature and the dysphonet

ic syndrome may merely reflect a more severe rather than a 

different kind of process. Cruickshank (1981) and Boder 

(1973) both noted that motor clumsiness or deficits occur 

in some but not all dyslexics. Motoric involvement may re

flect that the cerebral dysfunction is more widespread or 

diffuse since motor functions have very discrete 

localization within the cerebral hemishperes. 

Review of the five Factor Scales assessing motor 

functions adds stength to this statement. Analyses 

^gggjgfrfjfitfn ??15g!^ 
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comparing Group 1 versus Group 2 reached significance for 

one of the five scales (Fine Motor Speed) and approached 

significance for two others (Kinesthesis-Based Movement and 

Drawing Speed). In each case the dysphonetic group scored 

higher, which suggests more dysfunction in this group. 

It is conceivable that motoric deficits may be part of 

either the dysphonetic syndrome in particular or that they 

are associated with qualitatively more severe dysfunctions. 

Both notions would be supported by the descriptive and de

mographic data. While the two groups were similiar in 

terms of age, sex, intelligence scale scores, and educa

tion, the dysphonetic group scored significantly worse on 

measures related to learning abilities and performance. 

Thus, the two groups not only differed in a qualitative 

fashion (e.g., type of spelling errors), but also in some 

quantitative ways. 

Another possible explanation of the failure to find 

significant differences between the two groups in terms of 

their secondary perceptual processing abilities is that 

"compensatory mechanisms" may distort the data. These 

mechanisms may take the form of learning to translate 

linguistic information and problems from a deficient mode 

of perceptual processing into a stronger mode or simply 

finding ways to avoid situations where deficient 

mm*mtii»Pf"fff»f'^--'' 
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information processing abilities are tapped. Relatively 

few dyslexic children actually may go to college and that 

those who do may have some well-developed coping mecha

nisms. It may be that those who did not find some way to 

overcome or compensate for their deficits do not attend 

college. It would be possible to evaluate this hypothesis 

by longitudinally following dyslexic peers and comparing 

dysphonetics who go to college with dysphonetics who do 

not, as well as dyseidetics who go to college with those 

who do not pursue higher education. It is suspected that 

"non-compensating" dyslexics, i.e., those who do not enroll 

in college, would exhibit the originally hypothesized 

trends. Other compensatory mechanisms likely exist and 

psychological/neuropsychological research appropriately 

should investigate this area in the near future. 

Power Issues 

The statistical power attained in this study was con

siderably lower than what had been anticipated. Analysis 

of research by Petrauskas and Rourke (1979) and Lyon et al. 

(1982) had suggested that effect sizes for the variables to 

be investigated were large and that power of greater than 

.80 would be attained with fourteen subjects per cell. 

Such power clearly was not achieved in this study; effect 
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sizes (d) and computed power values (B) for the four 

hypotheses under consideration were: .34 and 24, .90 and 

63, .10 and 6, and .46 and 22, respectively. These values 

represent small or moderate effect sizes and power. The 

number of subjects necessary to have adequate power with 

these effect sizes would be 110, 17, 1000, and 65 subjects 

for Hypotheses 1 through 4, respectively. It is apparent 

that the effect size and power issues are problematic when 

such extreme sample sizes are required to achieve suffi

cient power to investigate it. Unfortunately, this study 

is essentially the first of its kind and the effect size 

estimates used were the best available. 

It is now apparent that the effects being measured in 

Petrauskas and Rourke (1979) and Lyon et al. (1982) were 

not directly analogous to the present study. There are 

several issues that singularly or jointly may have account

ed for the decrease in effect size and the consequent loss 

of power. The most obvious potential issue is the age dif

ference between the subjects in this and previous research. 

No studies have reported the use of broad neuropsychologi

cal assessment with college- aged dyslexics. College-aged 

dyslexics are no doubt an unrepresentative sample of the 

total population of dyslexics. Assessing school-aged 

children allows for sampling within the parent population 
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while considerable attrition, especially of those with 

learning difficulties, occurs in the selection process for 

higher education. This fact by itself may distort the pop

ulation from which this study sampled. It is probable that 

the most severely impaired dyslexics will probably never 

make it to college and will reduce the overall effect size 

to be found in a college sample. Additionally, dyslexics 

who are in college may, with their additional education, 

have found ways to compensate for their deficits. While 

the child has a limited number of simplistic capabilities 

at hand to process information, and is therefore restricted 

in his or her approach to a problem, the adult has a broad 

array of more sophisticated functions to bring to bear on a 

problem and may be able to solve it in a variety of ways. 

While dyslexics were limited in their youth, they may have 

developed into a more complex problem solver/information 

processor. Hence, the effect of a specific deficit may de

crease with experience even if though the deficit remains 

intact. 

The decrease in effect size and subsequent loss of 

power also may reflect the change in the nature of the test 

instruments. The preliminary power analyses were computed 

with studies that used HRB and HRB-like assessment items, 

which use multiple measures of a narrower range of items 
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than the LNNB. The LNNB utilizes a broad spectrum of items 

that evaluate many functions at a relatively shallow level. 

In the previous research, typically half of the measures 

were removed from the statistical analysis when they proved 

to not account for a significant portion of the variance. 

Excellent effect sizes and power could be obtained for fu

ture studies if the thirty-six individual items exhibiting 

stronger effect sizes (see Table 6) were utilized. While 

this would produce significant results, these would be an 

artifact of the statistical procedures employed and might 

not yield clinically relevant information about dyslexics. 

Discussion of Additional 
Supplemental Analyses 

Review of the LNNB data reveals that two of the four

teen Summary Scales (Right Hemisphere, Motor) reached the 

conventional level of significance while four others ap

proached significance. Three of the thirty Factor Scales 

(Fine Motor Speed, Word Comprehension, and Number Reading) 

reached conventional levels significance and eight more 

(Kinesthesis Based Movement, Drawing Speed, Rhythm and 

Pitch Perception, Simple Tactile Sensation, Stereognosis, 

Reading Simple Material, Spelling, and Visual and Complex 

Memory) approached this value. Of the eight Localization 
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Scales, three (Right Frontal, Right Sensorimotor, and Right 

Temporal) approached the conventional level of signifi

cance. Among the list of twenty scales or subscales that 

reached or approached significance, only two (Word Compre

hension and Visual and Complex Memory) found the dyseidetic 

group to be more impaired than the dysphonetic group. As 

discussed above, the dysphonetic group displayed greater 

dysfunction on the Motor Scale, the three motor subscales, 

the Tactile Scale, and the Right Frontal, Sensorimotor, and 

Temporal Localization Scales. 

The Reading and Pathonomic Scales; as well as the Sim

ple Tactile Sensation, Stereognosis, Word Comprehension, 

and Spelling Factor Scales are not typically associated 

with the right or left cerebral hemisphere functioning. 

The Reading Scale and subscales assessing number reading 

and the reading of simple material all involve perception 

of visual information followed by higher cognitive process

ing of the perceived information. The dysphonetics per

formed more poorly on each of these measures. 

The dysphonetic group was also found to be signifi

cantly more impaired on the Rhythm Scale and the Rhythm and 

Pitch Perception subscale. While these items are presented 

in the auditory mode, they are assumed to be processed as 

right hemisphere functions. It is suggested that the 
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proposed auditory information processing deficits found in 

dysphonetic dyslexics accounted for these problems but con

fidence in this conclusion as soley accounting for the data 

is low due to the observed significance levels and the 

trend in the general data to find dysphonetic group members 

more impaired on a wide variety of functions. 

The dyseidetic group was found to be worse on the fac

tor scale measuring visual and complex memory. Of all the 

factors assessed, this is likely to represent most clearly 

a right hemisphere task. This result suggests that the 

dyseidetic group does have some right hemisphere dysfunc

tion. However, visual and complex memory may be closely 

related to or confounded with dyseidetic types of spelling 

errors. This data then provides us with another name for 

a symptom but not another component of the syndrome. 

Analysis of individual scales, factor scales, and lo

calization scales confirms the belief that the primary 

measured difference between dysphonetic and dyseidetic dys

lexics is quantitative rather than qualitative. Qualita

tive differences clearly do exist but are overshadowed in 

this study by the issue of severity of each functional 

deficit. 

The most striking result obtained in this study was 

that the strongest measured difference between the 
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college-aged dyslexics was one of severity of dysfunction. 

Rather than producing qualitatively different functional 

deficits, the two groups produced quantitatively different 

amounts of similiar deficits. 

Overview of the Results from the 
Hypotheses 

Qualitative assessment of spelling errors, while easi

ly and reliably evaluated, may not be a clinically relevant 

variable in college-aged dyslexics. Results from the pres

ent study suggest that types of spelling errors are useful 

to separate more from less impaired dyslexics who have sim

iliar levels of IQ but that types of spelling errors do not 

effectively separate dyslexics in terms of functional neu

ropsychological deficits. A more clinically oriented study 

comparing the rehabilitation recommendations of diagnosti

cians for dysphonetics and dyseidetics and the qualitative 

spelling abilities of the assessed individuals would be 

needed to make a more definitive statement. 

While Lurian theory may account for the dyslexic phe

nomena in the form of secondary dysfunctions in various 

perceptual modes, the LNNB methodology of assessment does 

not seem effective in statistical applications. The 

assessment of this particular broad range of behaviors was 

inadequate to elucidate the phenomena statistically. 
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Clinical interpretation of dyslexia in college 

students suggests that it does reflect a secondary level 

problem in perceptual processing. The various central fea

tures of dyslexia can be explained by assuming that the in

dividual has trouble interpreting and assigning meaning to 

the information presented to him or her. 

The results of this study are important because little 

research has examined dyslexia in college students even 

though many are now enrolling in and taking college course-

work. By law they are guaranteed equal access to an educa

tion, yet there are no clear rules as to what, if any, con

cessions or provisions must be made for them to allow them 

an equal opportunity. It is apparent that they do not have 

equal access to the presented information as a result of 

their disability. It is necessary that provisions be made 

to ensure that dyslexics have access to the academic infor

mation provided during a course; it is unclear what these 

provisions should be, though, which underscores the need 

for research in this area. 

In any event, the results of this study suggest that 

the college-aged dysphonetic dyslexic is more impaired than 

a dysphonetic peer of the same age, grade level, and IQ. 

It appears that interventions should first be targeted at 

the dysphonetic student because s/he is relatively more 
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impaired than a dyseidetic peer at any particular level of 

intelligence. As the dysphonetic dyslexic has symptomatol

ogy that includes phonetic difficulties and visual-spatial 

deficits, simply providing information in a different sen

sory modality will not suffice. It seems appropriate to 

provide information through multiple sensory modalities in 

an effort to allow the student to absorb the information. 

It is suspected that multi-modal input may cause an "over

load" for some dyslexics and their feedback should be in

corporated to optimize the situation. As has already been 

seen in this study, possible explanations of a problem as 

generated from theoretical conceptualizations may not accu

rately account for the observed data and phenomena. While 

generally less impaired than their dysphonetic counter

parts, the dyseidetic student also should benefit from mul

ti-modal presentation of information. Again, feedback from 

the individual student should be relied upon heavily, as 

well as objective measures like tests taken under various 

conditions. 

Another cardinal feature noted in dyslexics is that 

most are slow to process information that is presented to 

them in one or more modalities. It is strongly suggested 

that dyslexic students be allowed to have extra and longer 

access to information, as well as being allowed additional 

time to process and respond to questions. 

. . ^ ^ . . , ^ » ^ . . . ^ . . . . ^ 
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Clinical review of the testing regime and data from 

this study allows the conclusion that specific programs can 

be designed to accommodate individual dyslexics. While the 

previous suggestions can be enacted for each affected stu

dent, all would benefit from careful assessment of their 

particular functional strengths and weaknesses and having a 

study program designed to compliment their individual capa

bilities. For many dysphonetics such a program would in

clude either a person or a mechanical aid to translate 

their writing and spelling into more common forms. 

It must be noted that presenting information in an un

conventional fashion is not designed to present the dyslex

ic with an unfair advantage over his or her more fully 

functioning peer. Rather, the object is to present the in

formation in an "absorbable" manner so that they have a 

fair chance to learn and accurately present what they have 

learned. It is recognized that this does represent a spe

cial concession to the "handicapped" individual and that 

this person will have to compete in a society and world 

where concessions are not routinely available. When alter

native methods of exposure to information are given to a 

dyslexic, and such methods do not "cure" the dyslexia as 

they surely will not, then it is the obligation of the 

person and/or agency granting the alternative treatment to 

• • i i 
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make the beneficiary aware that this is the exception but 

not the rule in this society. Of greater importance is 

that the student be made aware of where his or her relative 

cognitive strengths and weaknesses are and that particular 

jobs, professions, and general endeavors require different 

mixtures of these abilities. 

Counseling like that just mentioned appropriately oc

curs as part of the general counseling that many dyslexics 

and learning disabled find themselves a part of. The frus

tration and feelings of being "different" that often accom

pany dyslexia easily leads to emotional disturbances and 

personal difficulties. In some cases this leads to profes

sional intervention. 

Future Research 

The dichotomy between dysphonetic and dyseidetic dys

lexia has been observed and validated with younger stu

dents. Additionally, the two forms of dyslexia can be log

ically derived by a neuropsychological model that was 

developed to account for functional deficits and readily 

permits rehabilitation planning. It would be inappropriate 

to give up the tack taken by this research project solely 

because the expected results were not obtained since 

dyslexia in grade-school children and college-aged students 
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may not be directly analogous. While recognizing that a 

narrow battery, possibly tapping just a few features of 

dyslexia may be constructed, it would be very appropriate 

to re-investigate those factor scales, localization scales, 

and individual items that were found to discriminate be

tween groups. They should be evaluated in other samples of 

college-aged dyslexics and evaluated to see if they again 

dichotomize the dysphonetics from the dyseidetics. The ob

ject of such research should be to gain additional informa

tion about the existence of dyslexic subtypes in college-

aged students, to better understand the condition, to 

attempt to theoretically understand the condition, and to 

move into a position to propose better accommodations to 

those affected students and possibly find a way to compen

sate for the deficits. 

Potential future programs of research in the field can 

take at least three different approaches to furthering the 

understanding and rehabilitation of adult dyslexics. 

First, research should look at functional deficits common 

to virtually all dyslexics. Of foremost importance are the 

effects of slowed cognitive processing speed and emotional 

stresses on the affected individual. Also, investigation 

of common etiological factors would be important. Second, 

research should evaluate the individual patterns of 
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functional deficits and strengths in dyslexics. It would 

be best if this research was longitudinal in design and 

followed school-aged dyslexics into adulthood, whether they 

went to college or not. Research in this vein would help 

elucidate the compensatory mechanisms alluded to earlier 

and possibly delineate them to a degree where they could be 

taught to other dyslexics who share a similiar set of neu

ropsychological dysfunctions. Finally, coping mechanisms 

that are brought to bear on functional deficits and emo

tional difficulties should be investigated. While other 

research may be designed to uncover ways to deal with the 

condition, there appear to be dyslexics going to college 

who already have found ways of overcoming their deficits. 

Research may discover these coping mechanisms and allow 

them to be taught to other dyslexics who show similiar pat

terns of functional deficits. 
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APPENDIX A 

LNNB ITEMS ASSESSING AUDITORY 
LINGUISTIC FUNCTIONS 

Item Numbers 

100, 101, 102, 103, 104, 105, 106, 107, 133, 134, 

135, 136, 137, 138, 139, 140, 143, 144, 145, 146, 

147, 148, 149, 150, 151, 152, 153. 
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APPENDIX B 

LNNB ITEMS ASSESSING VISUAL 
LINGUISTIC FUNCTIONS 

Item Numbers 

86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 175, 176, 

181, 182. 
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APPENDIX C 

HEAD TRAUMA QUESTIONNAIRE 

Name 

1. How old was your mother when you were born? 

2. Were you the result of an abnormal or high-risk 

pregnancy? 

3. Were you reported to be a difficult birth? 

4. How long was your mother in labor with you? 

5. Were you born through a C section? 

6. Were you premature or ever in an incubator? 

7. Did your mother have any illnesses, disease, or 

suffer any injury while pregnant with you? 

8. Did you remain in the hospital more than four 

days after being born? 

9. Have you ever had a seizure, a convulsion, or 

a fit? 

10. Are you an epileptic? 

11. Have you ever had a fainting spell? 
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12. Have you ever been unconscious or had spells 

of unconsciousness? 

13. Have you ever been told that you had blank 

staring periods or that you daydream alot? 

14. Have you ever run high fevers? 

15. Have you ever been partially drown or overcome 

by gas fumes? 

16. Have you ever been under general aneastesia? 

17. Have you ever undergone any type of minor or 

major operation? 

18. Have you ever been in an automobile or other type 

of motor vehicle accident? 

19. Have you ever been exposed to electric shock? 

20. Have you ever broken any fingers, hand, or arms? 

21. Have you ever had sunstroke or heat exhaustion? 

22. Have you ever suffered head trauma or been dazed 

or unconscious from a blow to the head? 

23. Have you ever seen a psychologist, a 

psychiatrist or a neurologist? 
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24. Are you left or right handed? 

25. Have you ever considered yourself opposite 

handed? 

26. Do you now or have you ever done anything 

predominantly with your other hand? 

27. With which foot do you kick a ball? 

28. With which eye would you sight a gun? 

29. Is your mother right or left handed? 

30. Is your father right or left handed? 

31. Your brothers and sisters? 

32. Have you ever failed any grades or been held 

back in school? 

33. Have you ever been in Special Education classes? 

34. If you answered "yes" to either 32 or 33, was the 

same true for any of your brothers or sisters? 



APPENDIX D 

EXAMPLES OF PHONETIC SYLLABLE 
EQUIVALENCIES 

10. material 1 

m 
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mm 

mn 

chm 

gm 

Im 

mb 

me 

mh 
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APPENDIX E 

HISTORICAL INFORMATION 

Name; 

Date: 

Classification; 

1. The first language I learned to speak was a. English 

b. Spanish c. Mexican d. Other 

2. I have needed to or was supposed to wear corrective 

eye-wear at some point in my life. True False 

3. I began wearing glasses at age . 

4. I have been told by a doctor that my hearing was/is 

impaired. T F 

5. I have been told that I do not speak clearly. T F 

6. I have problems understanding what is said to me 

often. T F 

7. I have problems understanding when people do not 

speak slowly, T F 
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8. I have often felt uncoordinated. T F 

9. Others have said or felt that I am uncoordinated. 

T F 

10. I was told I never crawled as a baby. T F 

11. I was told I did not walk until after age two. T F 

12. I am a slow reader. T F 

13. I have always been a slow reader. T F 

14. I am a poor speller. T F 

15. I have been told that I am a slow learner. T F 

16. I have been told I am an overachiever. T F 

17. I have been told that I am Language Learning Disabled 

or dyslexic. T F 

18. My poorest grades in school were in: 

English Math Science History Social Studies 

19. I have had personal problems for which I received 

counseling from a professional counselor. T F 

20. I have had personal problems for which I received 

counseling from a school counselor. T F 
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21. I have had personal problems for which I received 

counseling from a doctor. T F 

Please answer the following questions with a number from 1 

through 7. 

Almost 

Never 

Seldom Half the Frequently 

Time 

Almost 

Always 

I hear something different than what was said to me. 

I do not understand the meaning of what was said to 

me. 

I confuse letters, pictures, or written directions. 

I have difficulty reading a map. 

I have difficulty reciting the alphabet. 

I have problems writing letters correctly. 

In grade school, I was in a reading group with kids 

who were not generally as smart as I was. 

I can remember things I hear much better than things 

I see. 
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I can remember things I see much better than things I 

hear. 

I pay attention to the wrong things or "miss the 

point" in social situations. 

I study the wrong material for tests. 

I do not know when a conversation is over or how to 

end a conversation. 

I am late alot. 

I get lost alot. 

When I hear something I do not understand, I turn 

it off. 

I daydream alot. 

I cannot sit still very long at a stretch. 

I never seem to do very well on timed tests. 

I never seem to do very well on objective tests. 

My vocabulary is smaller than most of my friends. 

I am extremely fearful of taking multiple choice 

tests. 
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I am a good dancer for couple dancing when I must 

follow a beat. 

As a child, I suspected that I had some sort of 

problem with my spelling and/or reading abilities. 
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