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-"rBSTPACT 

This study examined whether an intervention program 

based on a neuropsychological approach to specific reading 

disability subtypes would improve overall reading ability. 

Subjects were middle school righthanded boys and girls who 

were low achieving readers. The readers were initially 

subtyped according to Balcker's clinical-inferential 

approach used with clinic children and classified as L-type 

dyslexic (substantive errors and excessively fast reading), 

P-type dyslexic (slow and laborious reading), or M-type 

dyslexic (a combination of both L-type and P-type 

dyslexia) . The method of assessment was used as a pre-

posttest group design. The dependent varieQjles included a 

reading decoding measiire, oral reading errors, and 

comprehension scores from the Multilevel Academic Skills 

Inventory (MASI) , which is a reading and language battery. 

All three groups were receiving additional reading 

instruction from their school reading program. 

Experimental treatment occurred in two parts: Hemispheric 

Specific Stimulation (HSS) and Hemispheric Alluding Stimuli 

(HAS). When the study was concluded, a fused dichotic 

listening task was administered once to discern a potential 

relationship between the subtypes of the groups and their 

particular hemispheric processing capacity for language. 

The results revealed that the nexiropsychological treatment 
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was effective at improving reading comprehension emd 

accuracy. Although there were perceived benefits in 

comprehension, no direct comprehension exercises were used 

in this study so the gains could have been attributed to 

the school reading program. There were no changes in word 

recognition between the pretest and the posttest. The 

results from the fused dichotic words task were not 

significant. 
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CHAPTER 1 

INTRODUCTION 

This chapter discusses the significance of 

identifying, classifying and treating severe reading 

problems in a regular public school setting. The statement 

of the problem, purpose and significance of the study, 

research questions, need for the study and a definition of 

terms eire addressed in great detail. An effective and 

innovative way in which to examine reading difficulties may 

provide information about differences in lecurning styles 

that can produce more optimal interventions smd treatment. 

In particular, reading disorders may manifest themselves in 

many forms, resulting in subtypes that require more 

specific and detailed interventions. In this study, the 

characteristics of righthanded low achieving readers from a 

middle school population, who displayed characteristic 

reading patterns, were investigated. 

Statement of the Problem 

Historically, there has not been a consistent and 

effective way to remedy severe reading problems. This is 

primarily due to improper diagnosis, differences in 

learning, the variety of deficits presented, and veurying 

responses to different interventions (Harris & Sipay, 

1980). In addition, symptoms of severe reading difficulties 
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are not: uniform, t:lius making its diagnosis even more 

difficult. Multiple reading approaches have been 

implemGnted for quite some time in an attempt to more 

effectively teach children to read. Unfortxinately, these 

models have been consistently ineffective, which has 

resulted in a great difficulty lecurning to read for mamy 

children. 

The field of medicine was one of the first to examine 

severe reading problems. Orton (1937) was a physician who 

developed a distinct interest in this area. His research 

pioneered considerable investigation into the field of 

severe reading disorders. He postulated that reading 

difficulties were attributed to a severe tendency to 

reverse letters, termed "strephosymbolia", which prevented 

clear dominance by either cerebral hemisphere during 

processing of symbols. Consequently, the medical profession 

has invested considerable research into this syndrome and 

labeled severe reading problems with the term dyslexia. 

Dyslexia has now become a comprehensive description 

for severe reading delay. Neuropsychology, which is the 

study of brain and behavior, may provide the connection 

between constructive teaching methods and prospective 

neurological impairment. Unfortunately, in the field of 

neuropsychology, tJie primary emphasis with regard to 

reading has been on assessment and not remediation or 
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treatment (Hynd & Willis, 1988; Obrzut & Hynd, 1986a, 

1986b). 

Purpose of Study 

The purpose of this study was to investigate the 

efficacy of a prospective neuropsychological intervention 

with dyslexic readers at a southwestern middle school in 

the United States. Although providing a traditional school 

reading intervention is preferred at the elementeury level, 

this study excunined siibjects at the middle school level. 

During this period, the rigor of school is more evident eind 

dyslexic students may have already experienced long-term 

frustration with their reading. Consequently, they have 

difficulties attaining scholastic achievement and continue 

to associate reading with frustration cuid failure. 

Unfortunately, research has not provided sufficient or 

effective approaches for treating dyslexia and other 

developmental reading disorders (Kappers, 1997) . 

Nevertheless, more research and focus should be 

concentrated on identifying these readers during their 

initial years in school and improving their reading skills 

and development. 

BaJcker (1992) hypothesized that dyslexia occurs from 

an over-or-iinderdevelopment of one of the cerebral 

hemispheres. Consequently, the intact hemisphere becomes 

burdened, because it is forced to compensate for the 
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insufficient contribution by the opposite hemisphere. 

Readers sure then classified as either P-type dyslexic, L-

type dyslexic, or M-type dyslexic. L-type dyslexics commit 

substcmtive reading errors and read excessively fast, P-

type dyslexics read slow and laboriously, and M-type 

dyslexics commit a combination of both L-type and P-type 

dyslexic errors. The P-type eind L-type dyslexic readers 

were exposed to a neuropsychological treatment developed by 

Beddcer (1990) to improve their reading eUaility. The M-type 

dyslexics received conventional reading instruction and 

served as the control group. 

The students, 11-15 years in age (mean=12.78, 

s.d.=1.02), were delayed in reading achievement a minimum 

of two years or more, despite normal intelligence and 

opportunity or exposure to competent reading instruction. 

The readers were initially selected from the school by 

virtue of their enrollment in a reading resource program 

emd/or because their teacher recommended them for 

additional reading instruction. 

Significance of Study 

This study investigated middle school students who 

have experienced great difficulty with reading. The readers 

were identified, classified, and exposed to a 

neuropsychological treatment model with the intent to 

improve their reading achievement. This study was important 
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because, outside of the clinical setting, there is not much 

recourse for dyslexic students in the schools during their 

development of basic reading skills. Unfortunately, there 

are many dyslexics who are promoted successively by grade 

level, despite their poor progress in reading, thus, 

creating a discrepancy between grade level and equivalent 

reading level. This is unfortunate, and if teachers and 

school progrcuns want to overcome this trend, they should 

attempt to focus their efforts on identifying this 

population (Olson & Ames, 1970). If dyslexic readers can be 

identified at an esurlier stage, they can be provided with 

appropriate interventions. 

Research Questions 

The resecurch questions for this study are as follows: 

1. How effective is the Balance Model in the assessment and 

treatment of subtypes of dyslexic readers? 

2. C2m dichotic listening be used to discriminate P-type 

dyslexia from L-type dyslexia? 

Procedure 

The readers for this study were classified into three 

(3) groups (L-type dyslexics, P-type dyslexics and M-type 

dyslexics), based on BaUcker's Balcince Model and the 

Multilevel Academic Skills Inventory (MASI) (Howell et al., 

1982) which emphasizes reading and language arts skills. 
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emd consist:ed of f if-teen subjects in each subtype in order 

to determine treatment differences. 

Once the readers were diagnosed and classified using 

the criteria from the MASX and Bcikker's Balance Model, they 

subsequently received hemispheric specific stimulation 

(HSS) and hemispheric alluding stimulation (HAS) , which 2ure 

components of Beildcer's treatment model. These treatments 

were formulated on the basis that both cerebral hemispheres 

eure necessary for the reading process. The two experimental 

approaches were used to stimulate the opposite cerebral 

hemisphere for each subject, specifically the one 

hemisphere that required activation. 

HSS is a technique that involves flashing words 

individually on a computer screen. The words appeared on 

one particular side of the screen (i.e., the right or left 

visual field) while the subject was directing or fixating 

his/her attention toward the middle of the screen. The 

visual system is crossed so that verbal information 

conveyed to the right visual-field (RVF) is processed by 

the left hemisphere. This conversely applies to verbal 

information conveyed to the left visual-field (LVF) or 

right hemisphere. The words primarily appeeur on one side of 

the screen or the other, so that they were submitted to one 

visual-field and were processed by the intended hemisphere. 
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In addition, HSS also involves the use of the Tactile 

Training Box, a task that requires a subject to tactilely 

perceive letters and words in a box without the aid of 

visual recognition. The somatosensory system is also 

crossed in the brain, so that information perceived 

tactilely with the right hand is processed by the left 

hemisphere. Conversely, information perceived with the left 

hand is processed by the right hemisphere. HAS encompassed 

the presentation of variable fonts during text reading, 

rhyming techniques, emd the decoding of scrcunbled letters 

and words. This was also intended to activate the 

hemispheres independently so they could contribute to the 

reading process. 

Need for the Study 

The Balance Model may provide valuable insight into 

the field of dyslexia research. Bakker (1973; 1979; 1990; 

1992) has successfully used this model for over twenty-five 

years, substantiating its efficacy in treating dyslexia. 

However, his research was primarily conducted in a clinical 

setting, and he has had a greater opportunity to work with 

his readers for extended periods of time. Moreover, in the 

school setting, the population and the circumstances are 

distinctly different. In a clinical setting, many of a 

reader's deficits are often more pronounced than that which 

is encountered at a typical public school (Olson & Ames, 
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1970) . Fxirthermore, in a clinical atmosphere, there 2u:e 

fewer time constraints, compared with the difficulties in 

removing children from classes cmd resolving schedule 

conflicts with teachers. Nevertheless, if Balcker's 

treatment model could be foiind consistently effective in 

the school environment, reading specialists and teachers 

could implement this approach to remediate dyslexic 

students. Consequently, more dyslexics may have a better 

opportunity to be provided with an effective intervention 

for their reading difficulties. 

Definition of Terms 

Balance Model - joint amd ideal sharing of information 

during the reading process by the right and left 

hemispheres. 

Event Related Potential fERP) - brain activity during 

reading tasks measured with an Electroencephalogrsun (EEG). 

Hemispheric Specific Stimulation fHSS) - direct 

stimulation of the right hemisphere in L-type dyslexics and 

direct stimulation of the left hemisphere in P-type 

dyslexics. 

Hemispheric Alluding Stimuli CHAS) - indirect 

stimulation of the cerebral hemispheres through the 

presentation of text with rhyming elements and variable 

fonts. 
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Hemi-Flash Method - a hemispheric stimulation computer 

progreun that flashes words into the visual hemifields via a 

personal computer. 

L-tvpe dyslexia - a syndrome that is characterized by 

fast, inacciirate reading with substantive errors and 

sacrificed comprehension indicative of left hemisphere 

dysfunction. 

P-tvpe Dyslexia - a syndrome that is chauracterized by 

slow cmd laborious reading with satisfactory comprehension 

indicative of right hemisphere dysfunction. 

M-tvpe Dyslexia - a syndrome that is characterized by 

a combination of P-type and L-type dyslexic reading 

patterns. 

Tactile Training Box - a method of direct stimulation 

of the cerebral hemispheres that involves reading tactilely 

without the aid of visual recognition. 

Low Achieving Reader - an individual who is at least 

one reading level below expected grade level. 

Dichotic Listening - a neuropsychological task that 

projects words aurally via a two-way stereophonic recorder, 

in order to assess language processing by the cerebral 

hemispheres. 

Lateralization - process whereby fxinctions come to be 

located primarily on one side of the brain. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter reviews the definition of dyslexia as an 

intricate and complex phenomenon. In addition, dyslexia is 

discussed in terms of its etiology, cognitive studies as 

measured with an electroencephalogreun (EEG) , emd genetic 

factors. Furthermore, the relationship between dyslexia 

and learning discUsilities is explained with an emphasis on 

diagnosis and assessment. In addition, dichotic listening 

and its utility as an assessment device for confirming 

reading subtypes is detailed in this review. Finally, 

treatment and interventions, specifically the Balance 

Model, are discussed at length. 

Dyslexia Defined 

Dyslexia is commonly used to describe any type of 

reading disorder that cannot be remediated by conventional 

means. Unfortunately, the term has been used too often, 

thus the definition has been diluted from its original 

description (Poeppel, 1996). The term is now frequently 

used to classify someone who either is a non-reader or 

someone whose reading is consistently below grade level. 

However, the concept of dyslexia is much more complex than 

these simple definitions. Dyslexia is a specific language 

impairment that affects the capacity to read (Rximsey et 
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al., 1996). It often refers to a difficulty in reading, 

writing, and spelling. It describes a failiire to achieve a 

particular reading level in spite of normal intelligence 

and sufficient exposure to reading opportiinities (Flowers, 

Wood, & Naylor, 1991). 

Etiology of Dyslexia 

Researchers have provided consideredsle insight into 

the causes of dyslexia. In particular, they have detected 

structiiral abnormalities in the brain that can adversely 

affect the fxinctioning of the left hemisphere, which is 

dominant for Ismguage and reading in most righthanded 

adults (Rasmussen & Milner, 1975). Furthermore, dyslexia 

can originate or result from factors such as a vestibular 

disorder, hyperactivity, prenatal conditions, delayed 

neurological development or laterality problems, and 

heredity. Any of one or a combination of these elements 

could be primary causes of dyslexia, or they could be 

contributing factors. Therefore, they should be considered 

during analysis so that a clinician cem medce a substantive 

diagnosis. 

De Quiros and Schrager (1978) detailed the 

complications that may arise from vestibular, or balance 

and postural problems that can interfere with reading. The 

vestibular canals in the inner ear, the auditory nerve, and 

the cerebellum processes balance and postural information 
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by relaying it to the cerebral cortex. If there is any 

damage to these neurological centers, eye movements can be 

disrupted, ultimately disturbing reading (Frank & Levinson, 

1975) . 

Hynd, Semrud-Clikeman, Lorys, Novey, & Eliopulos 

(1990) discussed the strong relationship between dyslexia 

emd Attention Deficit Hyperactivity Disorder (ADHD) . ADHD 

is cheiracterized by difficulties in attention, impulse 

control, and motor regulation (Hynd et al., 1995). Reading 

involves concentration and sustained attention. In 

disorders, such as ADHD, these essential elements required 

for processing stimuli can be severely disturbed. 

Furthermore, hyperactivity can lead to distractions, low 

tolerance for frustration, overactivity, short attention 

span and aggression (Eden et al., 1995). Additionally, 

inattention is strongly correlated with dyslexia (Hynd, 

1995). These conditions that are inherent in ADHD could 

result in reading problems. 

Prenatal conditions and prematiirity can increase the 

risk of dyslexia compared with someone who has not had any 

type of birth trauma (Kawi & Pasamanick, 1958). Dyslexia 

can result more frequently when there is excessive 

bleeding, hypertension and premature labor or birth traiima 

(Smith & Wilborn, 1977). Gesell and Amatruda (1941) 

initially stated that any type of brain injury can possibly 
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impair language and reading. Irregular maturation cem 

interfere with growth and cause developmental lags. 

Critchley (1970) discussed the adverse effect this can have 

on reading. Moreover, any changes in brain structure in 

utero or postnatally can have deleterious effects on 

development and learning (Galabxirda et al., 1985). If any 

of these factors interfere with proper development and 

maturity, reading progress and achievement could be 

hindered. 

Galaburda et al. (1985), while conducting postmortem 

studies, discovered neuronal anomalies or dysplasias. These 

are excess and misplaced migratory neurons in the frontal 

lobe of the brain and in the left perisylvian eurea of the 

temporal lobe in dyslexics, which are primary language 

areas in the brain. These cinomalies contribute to improper 

cerebral development and could have impaired reading 

capacity (Humphreys, Kaufmann, & GalcUsurda, 1990). However, 

these patients were exeimined postmortem, and they may have 

been globally language impaired and were never tested for 

dyslexia. There have also been other aberrant 

organizational findings in the planum temporale, which is 

ein auditory processing mechanism in the posterior area of 

the superior temporal gyrus of the temporal lobe. In the 

majority of patients, there is a larger left side planxam 

temporale than on the right side (Geschwind & Levitsky, 
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1968}. Researchers conducting neuroanatomical studies using 

magnetic resonance imaging (MRI) have speculated that 

symmetry or a right side leirger than left side of the 

planum temporale is indicative of language and learning 

disabilities (Galaburda et al., 1985; Leonard, 1993; 

Plante, 1995; Riimsey et al., 1986). 

It is not entirely understood what specific 

dysfunction is implicated in dyslexia. Geschwind and Behan 

(1982) discussed a common factor underlying dyslexia, 

immiine disorders, and left handedness. Dyslexics, through 

clinical observation, were found to suffer more frequently 

from certain immune disorders. Geschwind (1984) indicated 

that more boys than girls were identified as having this 

affliction, resulting in a genetically male orientation. 

Consequently, the overproduction of the male hormone 

testosterone during fetal development has been implicated 

as a cause. Geschwind indicated that excessive testosterone 

production prevented the normal growth of the left 

hemisphere, while the right hemisphere was developing at a 

more rapid pace. Fxirthermore, the right hemisphere attempts 

to reorganize and subsume the language functioning inherent 

in the left hemisphere. Plante (1996) excuained learning 

disabled subjects who underwent excessive testosterone 

production and encountered abnormal cerebral development. 

These patients had aberrant cerebral gyri in the sylvian 
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fissiire in the left hemisphere, which could have 

potentially interfered with their language capacity. 

Electrophysiologic Studies 

There eire essential language areas in both cerebral 

hemispheres that make important contributions to reading, 

whether they are dedicated to the initial stages of reading 

development or for higher order processing (Hynd & Hynd, 

1985). Reading is a complex cognitive process that involves 

multiple integrated language processes. The superior 

temporal gyrus in the temporal lobe which processes 

auditory information (Galaburda, Sherman, Rosen, Aboitiz, & 

Geschwind, 1985) and the angular gyrus in the inferior 

parietal lobe which integrates visual information with its 

graphemic representations are two excimples of these 

language areas. Researchers, with the aid of autopsy, 

neuroimaging (MRI) and electrophysiological studies, have 

provided insight into oxir understanding of the field of 

research in reading in a more comprehensive manner. 

Specifically, the data from EEG studies provided 

information on functional hemispheric specialization. 

Electrophysiology studies conducted by Bcddcer and his 

associates (BaJdcer, 1992; BaJcker & Licht, 1986; Licht, 

1988) have demonstrated increased activation in the 

language areas of the brain. The intent of these studies 

was to excimine the relationship between cognitive 



27 

functioning and reading capacity. This event-related 

potential (ERP) is defined as a time locked response to a 

stimulus signal. Word-related potentials (WRPs), which 

displayed time related reactions to words, were also 

recorded. Results revealed significant electrical activity 

or amplitude in the right temporal lobe, which is a primary 

Icuiguage area, cheiracteristically used by readers in the 

first two years in learning to read (Bcddcer, 1992). 

However, in later stages of reading, there was a shift to 

greater left temporal lobe activity or amplitude. In 

addition, when responses to reading and spelling tests were 

evaluated, similar results with respect to the display of 

hemispheric cimplitudes were encovmtered (Licht, 1988) . 

Bakker & Licht (1986) conducted studies using EEGs to 

explain the functional contributions that each hemisphere 

made during reading. They concluded that dyslexic individuals 

demonstrated insufficient functioning in either the left or 

the right hemisphere. Furthermore, they found that if the 

right hemisphere was not being used to its capacity, then 

readers were making nonfluent errors and not retaining 

sufficient information from the story (BeOcker & Licht, 1986) . 

Conversely, if the left hemisphere was not contributing to 

the reading process, then readers were processing words 

slowly and laboriously, paying extreme detail to each of the 

letters. 
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Evidence from Genetic Studies 

Cxirrently, genetics provides the best predictive 

information in identifying dyslexia. Although the research 

has revealed considerable insight into our understanding of 

the relationship between genetics and the behavioral 

phenotype (Pennington, 1990), the comprehensive 

implications are much less understood. He discussed the 

prevalence rates for dyslexia which are 5-10%. 

F\irthermore, the gender ratio is 3.5-4.0:1. Moreover, there 

appears to be a feunilial link (Gilger, Pennington, & 

DeFries, 1991; Plcuite, 1996) which may increase the 

possibility of identifying dyslexic children earlier and 

subsequently provide them with services that can help them 

compensate for their vaxious deficits. Plante (1996) 

suggested that language-impaired adults are more likely to 

have language-impaired children in comparison with the rest 

of the population. In spite of average intelligence and 

euaple opportunity, approximately 5 to 10% of children have 

significant difficulties with reading (Rumsey et al., 

1996). 

There have been several studies that have implicated 

genetic linkages attributed to reading disabilities. Recent 

evidence has identified markers in the region of chromosome 

15 and 1 (Cardon et al., 1994). In addition, twin studies 

have suggested that chromosome 6 may contain the trait for 
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reading disability. Hallgren (1950) discussed the risk of 

dyslexia from first degree relatives to be 41%. This is 

significantly greater them the population risk, which is 

between 5-10%. Vogler, DeFries and Decker (1985) measured 

the risk of dyslexia in their seminal Colorado Family 

Reading Study (CFRS) . They discovered that a son with an 

affected father had a 40% risk of transmission, and a 35% 

risk of transmission with em affected mother. This 

increased the risk five to seven times the eimount in 

comparison to sons without em affected parent. Daughters 

have a 17-18% increased chance of being dyslexic from 

having an affected parent. This was a twelve-fold increase 

compared to daughters without an affected parent. Similar 

research was conducted by Klasen (1968) ; Naidoo (1972) ; and 

Finucci, Guthrie, Childs, Abbey, & Childs (1976). This 

provides more support that familial risk of dyslexia is 

significant and that it can be used to screen children who 

may be predisposed to having severe reading problems. 

The Relationship between Dyslexia & Learning Disabilities 

Dyslexia is the most common form of learning 

disabilities (LD) (Harnadek & Rourke, 1994). There have 

been extensive studies on subtypes of LD for quite some 

time (Lennenberg, 1967; Boder, 1973; Rourke, 1989; Rourke, 

1993). Orton (1937) attributed abnormal cerebral 

organization or hemispheric specialization as the cause of 
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LD. Lennenberg (1967) discussed LO in 'terms of a 

developmental lag, suggesting that individual language 

skills had not fully emerged, resulting in poor processing 

specialization. 

The dysfxinction in LD is presumed to result from a 

central nervous system disorder during prenatal and/or 

postnatal development, interfering with the fvmctional 

specialization of Icmguage and nonlanguage information 

(Obrzut, 1995). Reading necessitates higher order 

processing of complex material (Masutto et al., 1994) that 

requires both cerebral hemispheres. Obrzut, (1995) 

fxarthermore, suggested that children who experience LD have 

less efficient processing from the cerebral hemispheres, 

creating a generally extensive deficit across the higher 

order cognitive processes. 

Boder (1973) discussed LD in terms of dyslexic 

subtypes. Three dyslexic subtypes were described as 

dyseidetic, dysphonetic, and mixed. In dysphonetic 

dyslexia, children experience difficulty with the phoneme-

grapheme conversion and insert or delete letters, impairing 

semantic analysis during reading. Dyseidetic dyslexics are 

more capable of using phonetic strategies but, conversely, 

have difficulty recognizing whole words. Mixed dyslexia 

involved characteristics of both dysphonetic and 

dyseidetic. 



Harnadek and Rourke (1994) discuss two additional 

subtypes of LD. One group, referred to as Group R-S 

demonstrates poor psycholinguistic skills but have well 

developed visual spatial abilities, psychomotor capacity, 

tactile and nonverbal ability. This group was also found to 

experience problems with reading and spelling. The second 

group, nonverbal learning disabled (NliO) , had difficulties 

with visual spatial orgemization, tactile perception, and 

nonverbal problems. The NLD group was proficient at rote 

verbal learning, grapheme-phoneme conversion, and had 

competent verbal ability. The NLD group had advanced levels 

of word recognition and spelling (Rourke, 1975; 1978). 

The syndrome of NLD chcuracteristically manifests 

itself clinically in many forms. Potentially there is a 

right hemisphere complication because the deficits are in 

accordance with right hemisphere fxuictioning. Harnadek and 

Rourke (1994) discussed the bilateral tactile and 

perceptual difficulties more prominently measured on the 

left side of the body, which is controlled by the right 

hemisphere. Bilateral psychomotor problems are encountered, 

more often on the left side of the body. Visual spatial 

problems are also evident in NLD, which are related to 

functions inherent in the right hemisphere. Nonverbal 

problems and concept formation have also been attributed to 

NLD. Frirthermore, this syndrome has been associated with 
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difficulties in processing novel and complex information 

and curithmetical computations. 

NliD can result from a developmental delay but can also 

be attributed to neurological dysfunction (Rovirke, 1989). 

Tissue damage in the right hemisphere, white matter, or 

myelinated axonal fibers have also been implicated. The 

right hemisphere apparently has a larger white matter to 

gray matter ratio compared with the left hemisphere. The 

more cerebral white matter that is destroyed, the more 

likely NliD may manifest itself (Rourke & Tsatnis, 1996). 

Furthermore, complications from hydrocephalus, severe head 

injuries, agenesis of the corpus callosum, congenital 

hypothyroidism, and Asperger Syndrome have been associated 

with NLD. 

Principles of Diagnosis 

and Remedial Reading 

The diagnosis of a reading disability is very complex. 

It involves an interpretation amd recognition of a reader's 

skills, abilities, interests and achievement (Harris & 

Sipay, 1980). If a poor reader is not identified at an 

early stage, he/she could be confronted with years of 

struggling and failure (Dolch, 1953). The difficulties that 

children have with reading are often commensurate with 

attitude and self-image. This potential frustration should 

be one of the most significant concerns for teachers and 
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parents. However, the prediction and early identification 

of dyslexic readers early has continued to evade 

resecurchers and clinicians. 

According to Sims (1979) , one should examine the types 

of reading errors when mcdcing an analysis or assessment of 

a student's progress. It is important to consider if an 

incorrect response by a reader is graphically, phonemically 

or syntactically acceptable. This could illustrate the 

reader's approach to decoding. Furthermore, an error may 

have had a negligible affect on the sentence or passage. 

Moreover, if a reader self-corrects a frequently occurring 

word, it is important to evaluate if he/she siibsequently 

decodes it correctly or inconsistently identifies it. 

Word recognition and decoding are revealing processes 

with respect to a reader and his/her approach to 

deciphering words. Some readers guess when they see an 

unknown word or skip it. Furthermore, readers may use 

context clues to assist them or sound out the letters and 

attempt to blend them. Good readers employ many of these 

strategies while attempting to decipher a word, whereas 

poor readers restrict themselves to one or two methods 

which are often ineffective for them (Harris & Sipay, 

1980) . 

Comprehension is the most significant component in 

reading. A reader has to be able to \inderstand the 
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essential elements of a story or s/he is not truly reading. 

One method in which to monitor a reader's comprehension is 

to indicate to the reader that he/she will be asked some 

questions about the story's content and that the reader 

should focus on the main idea, characters and to anticipate 

the direction of the story. This can assist readers with 

comprehension, because they will be more likely to read 

purposefully and actively. According to Harris and Sipay 

(1980), oral questions following a story are advantageous 

because they permit the reader more flexibility in 

answering, and they also help the teacher or clinician to 

understand their thought processes. 

Reading rate is another factor worth monitoring. 

However, this component is somewhat difficult to assess. 

Reading rates are variable depending upon subject matter 

and interest level. While rate is not as critical as 

comprehension or decoding, it is useful to consider if a 

child continues to read slowly and laboriously. If readers 

consistently recjuire too much time to read a story, they 

may never experience a sense of accomplishment and 

associate reading with frustration. This could be because 

of poor comprehension, decoding skills, or it could simply 

be attributed to someone never being instructed to read 

faster (Harris & Sipay, 1980). Some readers may feel that 

the intent is to accelerate through passages or pages and 
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not be concerned with the content. However, reading too 

quickly can result in poor recall and comprehension. 

Dichotic Listening 

There is considerable difficulty in prediction, 

assessment, and confirmation of the pari:icular 

classifications of dyslexia. Dichotic listening, a 

neuropsychological procedure that has been studied since 

Broadbent (1954) and Kimvira (1967) may be eible to assist 

with this predicament. A subject listens to two words 

presented simultaneously from a set of headphones and a 

two-way stereophonic recorder in such a way that one word 

arrives at the left ear at the scune time a different word 

arrives at the right ear. Dichotic listening measures 

laterality of function, or which hemisphere is predisposed 

to process specific auditory information. 

Nearly all righthanded sxibjects process auditory 

information more accurately from the right ear than from 

the left because they have dominant language capacity in 

their left hemisphere and subsequently process information 

more efficiently from the right ear, which is a direct 

pathway to the left hemisphere (Rasmussen & Milner, 1975) . 

This is referred to as a right ear advantage (REA) . This 

occxirs because the auditory system is primarily crossed, 

resulting in information from one ear being processed more 

rapidly by the opposite hemisphere (Kimura, 1967). 
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Righthanded readers who have a left ear advantage (LEA) , 

process information more slowly and less efficiently 

because information that is submitted to the left ear, is 

directed toward the right hemisphere, and subsequently is 

redirected toward the left hemisphere via the corpus 

callosum for the processing of Icuiguage. Consequently, more 

interhemispheric transfer time is required and the quality 

of information is sacrificed, especially when other 

information is being analyzed simultaneously (Satz emd 

Sparrow, 1970). Lefthanded individuals have language stored 

in either the left hemisphere or right hemisphere. 

Therefore it is difficult to assess the results of an ear 

advantage. Consequently, lefthanders are excluded from many 

dichotic listening studies. This procedure has been 

utilized by Bakker et al., (1973; Bakker et al., 1976) in 

prior research to further and more distinctly classify the 

subtypes of dyslexia. 

Researchers have used this neuropsychological 

assessment to measure hemispheric lateralization and its 

relationship with dyslexia (Hynd & Cohen, 1983) . Obrzut et 

al. (1989) found that righthanded readers who possessed a 

left ear advantage (LEA) had a greater tendency to develop 

language and reading difficulties. Kershner and Grediaun 

(1995) reported that dyslexic children who directed their 

attention to the left ear produced a weeiker REA. Children 



with dysphonetic dyslexia, which is a difficulty in phoneme 

integration, exhibited a REA during dichotic listening 

tasks. However, readers with dyseidetic dyslexia, 

characterized by difficulties in recognizing words as 

wholes, did not display smy such advantage (Obrzut, 1979). 

Bcdcker and Kappers (1988) discussed the significance 

of using dichotic listening as a method for diagnosing the 

particular sxibtypes of dyslexia. Bakker (1990) explained 

that a dyslexic with a LEA, who primarily uses the right 

hemisphere during reading, will be most likely classified 

as P-type dyslexic. L-type dyslexics exhibited a REA for 

verbal information, but P-type dyslexics did not present a 

REA (Bakker et al., 1973). 

Bakker, Smink, and Reitsma (1973) discussed dyslexia 

in terms of a matxirational lag, that disrupts reading 

strategies. This suggests that children with dyslexia may 

suffer from primary attentional impairments, interfering 

with the development of a REA (Obrzut et al., 1988; Obrzut 

et al., 1992; Obrzut et al., 1993). Posner and Petersen 

(1990) conducted dichotic listening tasks that exaunined 

hemispheric processing and attention. The research 

indicated that when a hemisphere is processing information 

and then attention is divided with an additional task, a 

compromised result was revealed. Thus, we can expect that 

normal readers should produce the REA while poor readers or 
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dyslexics may either lack the eaur advantage or even produce 

a LEA. If dyslexics consistently produce a typical ear 

advantage, we may more accurately be able to predict and 

determine their specific deficits. 

Treatment of Dyslexia 

Dyslexia should not be viewed as a specific affliction 

that can be treated with a single approach. When analyzing 

dyslexia, it is necessary to exeimine prior resecurch and its 

discussion of the various deficits and attempts to 

remediate this disorder in a comprehensive fashion. Cohen 

(1987) examined twenty disabled readers who were within the 

age range of 7-15. Three groups were examined, consisting 

of subjects who were dysphonetic dyslexic, dyseidetic 

dyslexic or a combination of the two types. Cohen utilized 

the Language Experience Approach (LEA) for the dysphonetic 

group. The LEA involves a reader retelling a story while a 

clinician writes it on paper in order to introduce new and 

meaningful words to the reader. The dyseidetic group 

received synthetic phonics and the mixed group received a 

multisensory approach. The three groups demonstrated 

significant improvement in word recognition but 

insignificant increases in comprehension. 

Berninger et al. (1991) worked with developmental aind 

deep dyslexics. Two alternative treatment approaches for 

dyslexics were evaluated. A selective reminding technique 
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was implemen'ted for the developmental and deep dyslexics. 

Missed words from prior testing trials were presented again 

on subsequent teaching trials. This intervention was more 

effective at improving the reader's sight vocabulary in 

comparison to the traditional multisensory techniques. The 

selective reminding technique proved to be superior to the 

multisensory technique for developing a sight vocabulary, 

possibly because it facilitated lexical access. 

Korkman et al. (1993) implemented a preventive 

treatment for dyslexia. The researchers examined male 

sxibjects who were language-impaired. The treatment 

consisted of phonemic awareness and grapheme-phoneme 

conversion exercises. In comparison to a control group of 

dyslexics who received speech therapy, the experimental 

group outperformed the control group on tests of reading, 

spelling, attention and language. 

Weiner (1994) investigated the effects of phonemic 

awcoreness training on 79 low and middle achieving first 

grade readers. The control group received conventional 

reading instruction while each of the three experimental 

groups were exposed to a particular treatment. One group 

received phonemic awareness training only, another received 

phonemic skill training and decoding, and the third group 

received phonemic skill training, decoding and reading. The 

results revealed insignificant differences between the 
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control and experimental groups with regard to phonemic 

awareness and reading. 

Amorosa et al. (1994) used a sign alphabet approach 

that introduced and associated sounds and letters. Children 

were taught to associate upper and lower case letters, 

while new letters were introduced after initial letters 

were recognized with familiarity. The instruction included 

combining consonants and vowels to form words, which were 

subsequently associated with pictures. F\irthermore, new 

sound-letter pairs were introduced in order to create new 

words. Vocabulary words, real and non-words, were formed in 

order to construct sentences. The experimental groups were 

small and heterogeneous, therefore further research is 

required to discern significant differences. 

The Balance Model 

Before learning to read, children initially require an 

understanding of the orthographic representation of letters 

and morphemes, or meaning units (Kappers, 1997) . The 

perceptual recognition of features present in different 

letters, or graphemes, is essential for reading. The 

identification of these letters is subsumed by the 

fiinctions of the right hemisphere. Once a reader can 

recognize these letters, s/he can recognize emd 

discriminate morphemes and eventually more complex words 

(Van Strien et al., 1993). Identifying letters and their 



peurticular featxires is termed visuoperceptual analysis (Vsm 

Strien et al., 1994). In the coxirse of normal development, 

after a child becomes automatic at graphemic 

identification, s/he will switch to a reliance on the left 

hemisphere, which is responsible for the processing of 

linguistic and semantic information. 

If beginning readers are uncible to identify the 

cheiracteristics of letters, they might be prevented from 

adopting initial reading strategies at the appropriate 

time, interfering with their ability to read (Bedcker, 

1990). The identification of letters, however, does not 

constitute reading because there is no meaning assigned to 

any particular letter. Once recognition has been achieved, 

the reader must contend with more complex factors related 

to meaning and comprehension (Fletcher & Satz, 1980). 

Following the perceptual analysis of letters which occxirs 

in the right hemisphere, a shift to left hemispheric 

involvement is necessary for the derivation of meaning and 

higher order reading skills (Van Strien et al. , 1993). 

Some readers may prematxirely make the switch from the 

right hemisphere to the left hemisphere and ignore the 

significance of perceptual features necessary for reading. 

Consequently, readers may not acquire a competent 

understanding of the representation and identification of 

letters. In contrast, some readers may not mcike the switch 
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from right to left hemisphere involvement, resulting in 

hyperlexia, or reading excessively fast without 

comprehension (Kappers, 1997). One particular reason for 

this hemispheric dormeuit state could be a neurological 

functional overdevelopment of one cerebral hemisphere or an 

underdevelopment of the other hemisphere (BaJcker, 1994). 

According to Fries (1963), when a child is required to 

perform more complex reading (i.e. comprehension, sentence 

structure, and vocabulcury identification) , it is suggested 

that there is a switch from the right hemisphere to the 

left hemisphere, which is more suitcQsle for these kinds of 

tasks. If this change does not occur, reading achievement 

could be impaired. 

The Balance Model (Bakker, 1979; 1983; 1990) is a 

neuropsychological approach to treating dyslexia. This 

intervention attempts to actively involve both cerebral 

hemispheres with respect to their particular functions and 

roles in reading. If one cerebral hemisphere does not 

contribute its share to the reading process, then the other 

hemisphere is thought to be strained because it has 

insufficient capacity to sxibsiome comprehensive control of 

the reading process (Van Strien et al., 1993). An over 

reliance on either cerebral hemisphere is hypothesized to 

disrupt reading as the opposite hemisphere's resources are 

strained while attempting to compensate for the deficit. 
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The treatment consists of stimulating the non-burdened 

cerebral hemisphere in order to achieve an optimal 

contribution of resources. These exercises include 

continued exposiire to certain words, letters, amd sentences 

that can activate seemingly dormant language areas in the 

right and left hemisphere. Carmon et al. (1976) provided 

evidence that supports this shift of control in reading. 

Furthermore, verbal material exposed to the right visual-

field is processed by the left hemisphere. 

The primary components in the Balance Model are 

hemispheric specific stimulation (HSS) and hemispheric 

alluding stimuli (HAS). HSS involves the presentation of 

words into the appropriate visual field as well as tactile 

or perceptual exercises that activate the specific 

hemisphere. HAS is achieved by constructing words letter by 

letter in different fonts in order to activate 

visuoperceptual analysis, which is a component of the right 

hemisphere. The HSS technique is conducted by flashing 

words to the right and left visual-fields using a computer 

simulated program. Furthermore, words and letters are 

processed by the fingers of the right and left hands using 

a Tactile Training Box. HAS involves the use of variable 

fonts during reading that challenge the visual and 

perceptual aspects of the right hemisphere associated with 

reading in L-type dyslexics. In addition, there is text 
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reading that includes semantic and rhyming exercises from a 

passage. This initiates left hemisphere functioning for 

readers with P-type dyslexia (Kappers et al., 1994). 

Balcker (1992) examined P-type and L-type dyslexic 

children who had cui average reading lag of 3 years. After 

HSS treatment, the L-type dyslexics improved in reading and 

spelling accxiracy. There was no significant improvement in 

reading for the P-type dyslexic children. However, the HAS 

was effective for both groups of children with regard to 

reading improvement. Beddcer et al. (1990) studied the 

effects of 100 (50 P-type/50 L-type) dyslexics who received 

his neuropsychological treatment. The P-type dyslexics 

improved their single word reading following HSS and the L-

type dyslexics improved maurginally in text reading after 

HSS. 

In another experiment, Baldcer (1990) examined L-type 

and P-type dyslexics in relation to controls using HSS. 

The L-type dyslexics, compared to controls, exhibited 

greater improvement in text reading and the P-type 

dyslexics, relative to controls, demonstrated greater 

fluency in word reading. 

The Balance Model has been a practical approach to 

remediating reading difficulties for twenty-five years 

(BcLkker, 1973; Bakker et al., 1976; BaJcker, 1994). However, 

more substantive research should be dedicated toward the 
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neuropsychological treatment of dyslexia for the purpose of 

improved reading instruction and remediation. 

Unfortunately, clinical research and practice in 

neuropsychology has not contributed an abundance of 

approaches to treating dyslexia. Hopefully, the research 

will become consistent with practice and there will be 

multiple methods in which to treat dyslexia. 



46 

CHAPTER 3 

METHOD 

This chapter discusses the methods used to conduct the 

study. Subject selection is described in detail. The 

assessment procedures are outlined with regard to 

administration, content, and scoring. Design regarding the 

specific treatment and procediires used cure elaborated and 

the mauiner in which they were implemented is described. 

Furthermore, a discussion of the treatment and the analysis 

of data are explained in a comprehensive manner. 

Subject Selection 

All dyslexic readers from a middle school in a 

southwestern city in the United States had an opportunity 

to participate in this study. The subjects received and 

signed a consent form before being permitted to participate 

in the study (See Appendix A) . They were identified and 

chosen prior to the study as requiring assistance with 

reading. They were selected from a list created by reading 

teachers from the school. Sixty-one subjects from a list 

that consisted of all students receiving additional reading 

instruction were initially tested for the study. The 

subjects were at least two years behind their peers in text 

reading, had no history of emotional disturbance or gross 

nexirological abnormalities, euid English was their first 
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language. There were 45 right:handed students who 

participated in the study, 29 males and 16 females were 

selected. All lefthanded subjects were excluded. Fifteen L-

type dyslexics, 15 P-type dyslexics, and 15 M-type 

dyslexics were identified from the remaining subjects 

according to the criterion from the Balance Model and the 

MASI. The rest of the subjects were excluded from the 

study. Fifteen M-type dyslexics were selected from the 

remainder of the sxibjects to form three equal groups. The 

breakdown on the subjects is displayed in Table 1. The L-

type and P-type dyslexics received the experimental 

treatment and the M-type dyslexics received conventional 

reading instruction. In addition, all subjects received 

daily reading instruction from their school progreim. All 

three groups were exaunined in this study during weekly 35 

minute sessions for 16 weeks. The 45 siibjects were between 

11-15 years of age (mean=12.78, s.d.=1.02). 

Additional data of interest were collected on the 

sample after the conclusion of the treatment. The groups 

were administered a dichotic listening task following the 

study. The dyslexics were tested with the WISC-III 

(Wechsler, 1991) by the school psychologist to verify at 

least average intelligence and the dyslexics all performed 

within the normal range (X IQ> 85 and/or < 115). Diagnostic 

information was taken from each student's confidential and 
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cijmulative files for pxirposes of placement into the L-type, 

P-type, or M-type dyslexic group. All efforts were made to 

ensure the confidentiality of the students and to minimize 

any potential risk to them. 

Table 1. Number of students by sex and group 

Gender P-type L-type M-type 

Boys 14 7 8 

Girls 18 7 

Assessment 

This study attempted to replicate research conducted 

by Bcikker (1990) as closely as possible. Any veuriations or 

adaptations of Beikker's procedure will be discussed in 

detail. The readers were initially assessed with the WISC 

III (Wechsler, 1991). Handedness was determined by 

questioning and observation. Reading performance was 

quantitatively assessed with the Multilevel Academic Skills 

Inventory (MASI) (Howell, Zucker, & Robinson, 1982). This 

is a criterion referenced reading and language arts 

battery. The MASI is used to predict and determine the 

skills of readers. The major components that 2u:e tested 

include decoding, comprehension, vocabulary, handwriting 

and spelling (Mitchell, 1985). The MASI was utilized for 



49 

the piirpose of fxurther differentiating or classifying the 

different sxibtypes of dyslexia. Thus, only the subtests 

assessing reading with regard to decoding, comprehension 

euid rate were employed in this study. The subjects were 

evaluated in terms of their word decoding skills by reading 

a list of grade level words to determine their prospective 

cvirriculum level. Consequently, their reading rate was 

analyzed during the timed reading of a short grade level 

passage that corresponded with their projected word 

recognition level. In addition, the subjects read short 

stories and answered comprehension questions upon 

completion. The reader's performance and results from the 

MASI contributed to their classification as shown in Table 

2. The posttest from the HASI was used to discern any 

differences in achievement. 

Students who demonstrated difficulties in decoding 

words and laboriously concentrated on deciphering each 

letter in a word were placed into the P-type dyslexic 

group. Those who read at a hurried pace, making substantial 

substitutions and omissions, resulting in poor 

comprehension were placed into the L-type dyslexic group. 

Sxibjects who presented characteristics of both L-type 

dyslexia and P-type were placed into the M-type dyslexic 

group. 
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A siibj ect' s proj ected reading level was based on the 

performcuice from a word recognition test that contained 

sets of 10 words per reading level across eight levels. All 

students began with grade level one and progressed 

sequentially based on their word recognition accuracy. If 

they could not correctly identify the ten words at a 

particuleir grade level, they were classified according to 

the prior level. 

The comprehension exercises at the end of the story 

corresponded to the subject's word recognition level. 

Students were informed that they would be asked complex, 

sequential and factual questions about the story's content 

upon completion. The MASI scoring criteria is indicated in 

Table 2. 

Table 2. MASI scoring criteria for oral reading in context 

Pass Marginal Pass 

LEVEL 1 50 words correct 30-49 words correct 
< 3 errors 2-3 errors 

LEVEL 2 100 words correct 50-99 words correct 
< 5 errors 2-4 errors 

LEVEL 3 140 words correct 60-139 words correct 
3-7 errors 

Accuracy 
Criterion 95% 50-95% 



51 

The criteria in the MASI expressly prohibits any 

errors at the projected grade level. Thus, if more ttism one 

error was committed, a reader was assigned to a lower 

decoding level or cxirriculxom level. However, each story 

corresponded to two curriculum levels. If a reader was 

classified at curriculum Level 4 and missed one 

comprehension question, the reader is directed to a story 

designed for a curriculxim Level of 1 and 2. The criterion 

used in this study emphasized the number of questions 

answered correctly for the assessment of comprehension. 

According to Harris and Sipay (1980) , it is difficult to 

establish a sufficient number of comprehension questions 

for measurement. Furthermore, the emphasis should be on 

quality responses as opposed to the quantity of correct 

responses. 

The fused dichotic word task (Wexler & Hawles, 1985) 

was implemented to measure the sxibject's linguistic 

capacity and confirm the classifications of the three 

groups. The readers were instructed to listen to two sets 

of a series of 30 fused words that were projected 

simultaneously into their ears from a set of headphones. 

The s\ibjects were required to identify the words heard. The 

words were constructed by "splicing the rhyming half of one 

word to the initial part of the other part of the rhyming 

word" (Asbjornsen & Bryden, 1996, p.407). After the two 
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sets of practice trials, the instructions were reviewed and 

the students were asked to listen carefully and report only 

one word per trial. The subj ect' s task was to select the 

word they heard from a list of four words presented on a 

sheet of paper (Appendix E) . The tape was interrupted if 

the reader was unable to repeat the word because he/she did 

not hear the stimuli or because it was presented too 

quickly for them to decipher. Testing followed standsurdized 

procedures. All children were excuained free from external 

noise and distraction. 

Design 

The design of the experimental study involved: 

1)identifying low achieving readers who exhibit P-type and 

L-type dyslexia; and 2) identifying and using M-type 

dyslexics as a control group to determine the relationship 

of the three groups with regard to improvement subsequent 

to the reading intervention. In addition, the dichotic 

listening task was given at the conclusion of the study to 

investigate if a prospective relationship exists between L-

type and P-type dyslexic reading subtypes, and hemispheric 

lateralization. 

Hemispheric Specific Stimulation (HSS) was employed 

using an IBM compatible computer system and MS-DOS. The 

Tactile Training Box was created by modifying a lectern 

from a classroom. A slit was cut through the front and the 
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back of the lectern to allow for the plastic corrugated 

sign board to be slid through and manipulated during the 

reading of the story. This is outlined extensively in 

Bakker (1990). 

The sessions occurred for 16 weeks as recommended by 

Bcdcker (personal interview, 1997) . However, the procedures 

were interrupted for three weeks, due to the winter breeik 

session. When the neuropsychological treatment was 

completed, the subjects were assessed with a dichotic 

listening procedure to determine if the readers possessed a 

LEA or REA. The dichotic listening task was used at the 

conclusion of the study to confirm the classification of 

the groups. This task intended to provide an even better 

understanding of the relationship between dyslexic subtypes 

and hemispheric lateralization. If results of dichotic 

listening correlate with the subtypes, this procedure could 

be used to identify dyslexics during the screening process 

in futxire research. 

At conclusion of the treatment, the fused dichotic 

words task was conducted with a JVC RC-QW35 stereophonic 

two-way channel tape recorder. The bass was completely shut 

off and the volume was at the maximum level. Initially, the 

readers practiced hearing words from the dichotic tape so 

that they familiarized themselves with the process. 
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Treatment Procedures 

Once each week, the experimental subjects initially 

received Hemispheric Specific Stimulation (HSS) in the form 

of flashing words, for approximately five minutes. 

Sxibsequently diiring the same session, they received 

Hemispheric Alluding Stimuli for approximately 20 minutes. 

Each treatment session concluded with HSS using the Tactile 

Training Box for approximately 10 minutes. Individual time 

on task was modified if subjects exhibited significemt 

frustration or difficulty completing any of the exercises. 

During this study, HSS was accomplished with the 

Hemi-Flash (Lim, 1996) computer progreim, which is an 

adaptation of the flashing word component of BcJcker's 

Hemistem program (Bedcker & Moerland, 1993) (See Appendix 

F) . Bakker (1990) used letters, words and word pairs 

depending on the intended degree of difficulty. However, in 

this study, grade level words (Harris & Jacobson, 1972) 

were used. The program flashed 26 words (See Appendix B) 

individually on a computer screen to the right visual-field 

for the P-type dyslexics or to the left visual-field for L-

type dyslexics in order to activate the opposite cerebral 

hemisphere (See Appendix C) . The stimuli were presented 

unilaterally to the left and right visual-fields and each 

word subtended 2 degrees of visual arc from the central 

fixation point. The readers were instructed to fixate on a 
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cross located in the middle of the computer screen for the 

purpose of directing their attention to the central 

fixation point. Once they fixated on the cross, a word was 

presented for 150 milliseconds (Bakker, 1990) to the 

appropriate visual-field. After an interstimulus interval 

of 5 seconds, the next word appeared on the screen. 

Seventeen words were flashed unilaterally to one visual-

field or the other to stimulate the cerebral hemisphere in 

question. 

For L-type dyslexics, concrete words were flashed in 

the left visual field in order to stimulate the right 

hemisphere (Balcker, 1990). Conversely, for P-type 

dyslexics, abstract words were flashed in the right visual-

field in order to stimulate the left hemisphere (See 

Appendix B) . In order to prevent the subjects from fixating 

on any particular side of the computer screen, the 

remainder of the words were flashed to either the center or 

opposite side. The subjects were requested to repeat the 

word after reading it on the screen. 

Another component of HSS is the Tactile Training Box 

(See Appendix G) . This technique involved the presentation 

of letters or words in a box, which required the subject to 

tactilely process information with the fingers of the right 

or left hand. The somatosensory system is also crossed so 

when the left hand was processing the letters amd words. 
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the right hemisphere was activated. The right hand was 

stimulated with the P-type dyslexics and the left hand was 

stimulated with the L-type dyslexics. Sentences were placed 

on a plastic corrugated signboeurd inside a modified 

lectern. A slit at the bottom of a lectern was cut so that 

readers could place their hand in the box, but not high 

enough to allow visual recognition. The readers placed one 

hand inside the box and touched the plastic raised letters. 

The P-type dyslexics used their right hcuid and the L-type 

dyslexics used their left hand. 

In HAS, ordinary text was altered with the intention 

of indirectly stimulating the cerebral hemispheres. In L-

type dyslexics, the font and size of letters were altered 

within sentences, which created perceptually complex text. 

An example used for L-type dyslexics is displayed in Figure 

1. 

Figure 1. Example of Hemisphere Alluding Stimuli text 
for L-type dyslexics 

Jezni: izok eer^rthii^ o:^ into tie zjorLi. Cr: the 3=r.-i*r»he 
mst rismad SXJldZ^icji boaras. He =m£aC anz. pzaud 
to a bcX meiiCilsti C. the £rollt bS(Zrd on ITUCIi w£s snnted: l^rSS 
sancMxishss, pZesSe Tcka. cfaoss a tuna On rt/s ar::! it a 
she read the zdutCtLsSZZt^'^OT. the SOsi<L. 
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The intent of this approach was to stimulate the right 

hemisphere, which primarily processes visual and spatial 

information (BaJcker, 1990). In contrast, P-type dyslexics 

read text that was phonetically and semantically demanding. 

An example of this can be seen in Figure 2. 

Figtire 2. Excunple of Hemispheric Alluding Stimuli for P-
type dyslexics 

Which word does not rhyme? 

bear dear tear fear 

Which word does not belong? 

finger hand sign arm 

These exercises were visual and phonemic 

discrimination tasks that included text with deleted words, 

which required the reader to make insertions from semantic 

or contextual clues. The intent of this type of text was to 

stimulate the left hemisphere, which predominantly 

processes this type of linguistic information. All 

questions during HAS were answered orally. 
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M-type dyslexics received conventional reading 

instruction exercises weekly and all three groups received 

daily reading instruction from the school reading progrcun. 

These activities consisted of phonemic awareness euid 

comprehension activities (See Appendix D). 

Hypotheses of the Study 

The following null hypotheses were tested in an 

examination of the effects of neuropsychological reading 

instruction on reading performance. The effects of verbal 

stimuli on the lateralized performance of the fused 

dichotic words task with righthanded dyslexic readers were 

also examined. 

Hl-There will be no significant difference 

between the P-type/L-type dyslexics cUid the M-type 

dyslexics in terms of word recognition level on a 

pre/posttest assessment. 

H2-There will be no significsmt difference between the 

P-type/L-type dyslexics and the M-type dyslexics in terms 

of words incorrectly identified on a pre/posttest 

assessment. 

H3-There will be no significant difference between the 

P-type/L-type dyslexics amd the M-type dyslexics in terms 

of correctly answered comprehension questions on a 

pre/posttest assessment. 

f 
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H4-There will be no significant difference found in 

ear advantage among the three dyslexic groups. 

Statistical Analysis 

The data with regeird to the effects of treatment on 

the various reading subtypes were initially examined using 

cm analysis by means of the SPSS statistical package 

(1990) . Then analysis of variance (ANOVA) were conducted to 

test the differences among pre- and post-test means of the 

dependent measxires of the MASI and the fused dichotic words 

test. Finally, the Chi-square technique was applied on the 

data to examine expected versus observed number of subjects 

found in each reading group by sex and particular subtype. 

Correlational data were obtained on all groups. 
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CHAPTER 4 

RESULTS 

This chapter presents descriptive statistics as well 

as results from Chi-square. The results from the Chi-Square 

analysis were used to test for independence of reading 

subtype by curriculum level. The factors in the analysis 

included ear report (left ear, right ear) and subject 

groups (L-type, P-type, and M-type) for righthcinded poor 

readers. The ANOVA procedures were used to test whether 

there were significeint differences between words correctly 

identified and comprehension proficiency. Furthermore, the 

analyses were used to assess dichotic (left ear, right ear) 

report for the different subtypes of reading disabled 

middle school students. 

Results Associated with Hypothesis 1 

There will be no significant difference between the 

L-type, P-type and the M-type dyslexics in terms of word 

recognition level on a pre/posttest assessment. Table 3 

contains the brecLkdown in percentages of the three 

dyslexic groups (L-type, P-type, and M-type) in relation 

to their pre-and posttest curriculvun reading level 

placement. Each group contained 15 siibjects. 
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Table 3 

Percentage of Subjects by Subtype According to Pre- and 

Posttest Reading Level (Low 1 to High 4) 

Pre-test 

M-Type L-Type P-Type 
Reading Level 

1 32. 47 15. 56 35. 34 

2 28. 22 20. 07 32. 12 

3 29. 17 47. 32 18. 22 

4 10. 14 17. 05 14. 32 

Post-test 

M-Type L-Type P-Type 
Reading Level 

1 15.23 26.03 22.31 

2 27.21 21.10 23.41 

3 43.31 39.72 37.23 

4 14.25 14.15 17.05 

A Chi-Square analysis was conducted to determine if an 

association exists between dyslexic subtypes and cxirriculiun 

level. Based on the pretest results, the number of subjects 

varied according to subtype, X2(6)=21.80, p=0.001. This 

showed that the L-type dyslexics tended to be at the third 

curriculum level, the P-type dyslexics tended to be at the 

first and second curriculvun level, whereas the M-type 

dyslexics tended to be at the first curriculum level. 

An examination of the posttest results found no 

significant association, X2(6)=13.56, p=.094, between 

subtype placement and cxirriculvim. The data indicate that 

the groups were scattered at various curriculum levels, not 

exhibiting a significant relationship or tendency to be 
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placed at a particular level. However, the greatest 

concentration of subj ects occurred at grade level 3. 

Results Associated with Hypothesis 2 

There will be no significant difference between the 

L-type, P-type and the M-type dyslexics in terms of words 

correctly identified on a pre/posttest assessment. Reading 

accuracy was also examined to determine the average number 

of errors made on both the pre- and posttests committed by 

the L-type, P-type and M-type dyslexic groups. Table 4 

indicates the average number of errors during the reading 

of a passage produced by the three dyslexic subtypes on 

the pretest. The average number of errors made on the 

pretest was 2.244 (standard deviation=l.773). A one-way 

ANOVA using reading errors as the dependent measure 

indicated significant differences, F (2,42)=4.09, p <.02, 

between the three dyslexic subtypes. These results show 

that the L-type dyslexic group committed the most errors 

diiring reading. This number was also examined by groups 

with the following results; 
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Table 4. The Average Niunber of Errors Produced on the 

Pretest during Reading by the Three Dyslexic Subtypes 

Pretest Mean Standard Deviation 

GrouDs 

L-type 3.133 1.922 

P-type 2.20 1.521 

M-type 1.40 1.502 

Average 2.244 1.648 

The average number of errors committed by all three 

dyslexic groups on the posttest was .911 (standard 

deviation=l.145). This is displayed in Table 5. The results 

from the ANOVA for the posttest were not significant 

F(2,42) = 0.114, p=.893. 
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Table 5. The Average Niomber of Erxors Produced on the 

Posttest during Reading by the Three Dyslexic Subtypes 

Mean Standard Deviation 

GrouDS 

L-type .80 .941 

P-type 1.00 1.195 

M-type .933 1.335 

Average .911 1.157 

A pre-post test analysis was conducted to determine 

whether the number of errors committed on the pretest by 

the L-type, P-type, and M-type dyslexic groups was 

different than the number of errors committed on the 

posttest. The three dyslexic groups demonstrated 

significant improvement in reading accuracy as shown by the 

results t(44)=-4.550, p=.000. 

Results Associated with Hypothesis 3 

There will be no significant difference between the 

L-type, P-type and the M-type dyslexics in terms of 

correctly answering comprehension questions on a 

pre/posttest assessment. A further analysis of the 

comprehension scores was conducted to determine if there 

were differences between the groups on the pretest and 
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posttest scores. This is displayed in Tables 6 ands 7. The 

average score on the pretest was 6.089 (standard 

deviation=l.929). An examination of the pretest scores did 

not reveal any significant differences between the groups 

F(2,42)=.283, p=.755. 

Table 6. The Average Pretest Comprehension Scores of the 

Three Dyslexic Subtypes 

Pretest Scores 

Mean Standard Deviation 

Groups 

L-type 6.133 2.642 

P-type 5.80 561 

M-type 6. 33 2.059 

Average 6.089 1.929 

The posttest comprehension average score was 7.6 (standard 

deviation=2.462) . Examined by groups, the average 

comprehension scores were: 



Table 7. The Average Posttest Comprehension Scores of the 

Three Dyslexic Subtypes 

Posttest scores 

Mean Stcindard Deviation 

Groups 

L-type 8.80 2.484 

P-type 7.20 2.242 

M-type 6.80 2.336 

Meem 7.60 2.462 

A further examination of the comprehension scores was 

conducted to determine if there were differences among the 

groups on the posttest scores. An analysis of the posttest 

did not reveal significant differences among the groups 

F(2,42)=3.026, p=.059. 

A pre-post test analysis was conducted to determine if 

there was a difference in comprehension scores from the pre 

to the posttest. An analysis revealed a significant 

difference t (44)=4.276, p=.000. This indicates that the 

subject's comprehension did improve. Although the subjects 

were tested for comprehension, there were no direct 

exercises used in this study. 
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Results Associated with Hypothesis 4 

There will be no significant difference found in esur 

advantage among the three dyslexic groups. Table 8 

exhibits the Mean correct responses for the fused dichotic 

words test (FDWT) as a function of ear advantage. 

Table 8. The Mean Correct Responses for the Fused Dichotic 

Words Test (FDWT) as a Function of Ear Advantage 

L-type P-tvoe M-type 

LE RE LE RE LE RE 

Mean 46.33 47.33 46.67 45.13 43.93 50.33 

SD 5.58 5.68 5.78 6.13 5.13 5.53 

Ear advantage for each subject was determined using the 

FDWT and comparing the number of items a subject answered 

correctly in each ear. The results produced a Chi-square 

value of 5.146, p=.076, which indicated that there was no 

significant difference observed in the L-type, P-type, or 

M-type dyslexic svibtypes as shown in Table 8. 
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CHAPTER 5 

DISCUSSION 

The goal of this chapter is to compare and contrast 

the results from this study with the results from previous 

studies that have addressed neuropsychological 

interventions with reading disabled students. The 

strengths and limitations of this study are described and 

suggestions for fut\ire research are provided. Hopefully, 

the contents of this chapter may lead to a better 

xinderstanding of the neuropsychological processes of 

reading remediation. 

The purpose of this study was to test the validity of 

a neuropsychological intervention used in the treatment of 

dyslexia in the Netherlands with a group of middle school 

students in the southwestern United States. 

This study used a clinical-inferential approach to 

subtyping dyslexia. The neuropsychological intervention 

approach was modeled after Bcikker's work with dyslexic 

readers in the Netherlands. The student scuaple consisted 

of 45 dyslexic middle school students identified and chosen 

prior to the study as requiring assistance with reading. 

They were chosen from a sample of convenience because of 

the difficulty in obtaining school subjects in a timely 

fashion. All of the subjects were students currently 
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receiving reading assistance in a resoxirce room. When the 

identification process was completed, the subjects were 

subtyped according to their specific reading patterns 

identified by Bcddcer's model. Relationships between 

BeJc]cer=s reading sxibtypes and response to Bcdcker' s 

treatment were precisely the variables of interest for this 

study. 

Review of Results 

The experimental and control subjects in this study 

did not demonstrate any significant changes in the area of 

word recocmition from the pretest to the posttest. BsUcker 

et al. (1990) studied the effects of 100 (50 P-type/50 L-

type) dyslexics who received his neuropsychological 

treatment. The P-type dyslexics improved their single word 

reading following HSS and the L-type dyslexics improved 

marginally in text reading after HSS. 

Conversely, the L-type, P-type and M-type dyslexics 

improved their reading accuracy from the pre-test to the 

posttest. The L-type dyslexics demonstrated the most 

improvement, the P-type dyslexics exhibited intermediate 

improvement, and the M-type dyslexics demonstrated the 

least amount of improvement. BaJcker (1992) exeunined P-type 

and L-type dyslexic children who had an average reading lag 

of 3 years. After HSS treatment, the L-type dyslexics 

improved in reading and spelling accuracy. There was no 
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significant improvement in reading for the P-type dyslexic 

children. However, the HAS was effective for both groups of 

children with regard to reading improvement. 

In terms of comprehens ion. the L-type, P-type and M-

type dyslexics improved their reading comprehension from 

the pre-test to the posttest. The results indicated that 

the L-type dyslexics demonstrated the greatest improvement 

in comprehension, followed by the P-type dyslexics and the 

M-type dyslexics. The research findings from this study 

coincided with Russo (1993) who used HSS with 

underachieving L-type dyslexics in a public school setting. 

The L-type dyslexic readers demonstrated greater 

improvement in comprehension than the readers who did not 

receive the neuropsychological treatment. However, in the 

present study, the subjects were not exposed to any 

comprehension exercises, so their improvement could be 

attributed to the school's reading progreun. 

Dichotic Listening amd Classification 

of Dyslexic Subtypes 

The fused dichotic words test was used as a 

measure of left hemispheric dominance for language. Bakker 

et al. (1973, 1976) used dichotic listening to classify and 

predict L-type and P-type dyslexia. Bakker (1990) explained 

that a dyslexic with a LEA, who primarily used the right 

hemisphere during reading, will be most likely classified 



as P-type dyslexic. L-type dyslexics exhibited a REA for 

verbal information, but P-type dyslexics did not present a 

REA (BaWcer et al., 1973; Bakker et al. 1976). 

Dichotic listening was used at the conclusion of this study 

in an attempt to validate a presumed relationship between 

hemispheric lateralization of Icmguage and the dyslexic 

subtypes. The results of the dichotic listening were not 

significzmt. 

Background of Study 

Reading difficulties manifest themselves in a variety 

of ways. Unfortunately, this results in difficulties with 

diagnosis and treatment. Consequently, many readers are 

confronted with years of failure and frustration with the 

process of learning to read. In this study, the Balance 

Model (BcJdcer, 1990) of reading development was the basis 

for intervention. The model relies on hemispheric 

specificity and its relationship with the reading process 

(Bakker, 1992}. 

During the initial stages of reading, the right 

hemisphere modulates the reading process, but as the reader 

becomes more proficient, the left hemisphere assiimes the 

primary responsibilities of reading (Kappers, 1997). If 

this shift does not transpire naturally and sequentially, 

three subtypes of dyslexia can be manifest- According to 

Bakker (1994) P-type dyslexia is attributed to an 
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overdevelopment of the right hemisphere, which emalyzes 

visuospatial information (Kappers & Hamburger, 1994) . This 

inhibits the left hemisphere which processes linguistic 

information. Conversely, an overdevelopment of the left 

hemisphere, which impairs right hemisphere fvmctioning, is 

teirmed L-type dyslexia (Bakker, 1992) . M-type dyslexia is 

characterized by a combination of P-type dyslexia and L-

type dyslexia (Bakker, 1992) . 

The children in this study were all low-achieving 

righthanded readers who exhibited L-type, P-type, or M-type 

dyslexic reading error patterns based on several 

assessments. They were initially tested with the WISC-III 

by a school psychologist to verify at least average 

intelligence. Reading proficiency was subsequently 

assessed with the Multilevel Academic Skills Inventory 

(MASI) which provides indices of reading accuracy, rate, 

and comprehension. These were key variables significant to 

the understanding and diagnosis of reading disabilities. 

Administration of the Balance Model 

The administration of the Balance Model was fairly 

simple. All of the children were consistently eager to read 

the words flashed across the computer screen. However, some 

of them had difficulty becoming accustomed to the speed at 

which the words were presented. Fortunately, with continued 

practice and exposure they were able to adjust to the words 
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being presented at the rapid pace. This section of the 

treatment required the least eimount of time to administer 

so the subjects rarely becsone uninterested. 

The hemispheric alluding stimuli, which included the 

varying fonts for the L-type dyslexics and rhyming and 

screunbled words and letters for the P-type dyslexics, were 

also fairly easy to administer. The scrambled words suid 

letters reminded the readers of a game. These tasks were 

constructed in components so the readers were required to 

perform different tasks each time. Consequently, their 

interest level remained high for these exercises. 

The Tactile Training Box was the most difficult task 

to administer. The subjects were initially intrigued by the 

novelty of this exercise. Fiirthermore, it became 

frustrating for some of the readers because they could not 

see the letters. In addition, the task required 

considerable time, memory, and concentration. If a subject 

became frustrated, they were advised to stop and try it 

again the next week. However, many of the subjects enjoyed 

this exercise and felt a sense of accomplishment when they 

completed it. 

The experimental subjects received treatment in the 

form of Hemispheric Specific Stimulation (HSS) and 

Hemispheric Alluding Stimuli (HAS) . The controls were 

exposed to phonemic awareness and word identification 



exercises. All three groups received daily instruction 

from their school reading program. In HSS, words were 

flashed to the visual fields and subjects tactilely 

perceived words and letters without visual recognition. In 

HAS, VcLriable fonts and rhyming techniques were presented 

during text reading. Furthermore, the readers were 

required to decode scrambled words and sentences. Reading 

scores that reflected performcmce on decoding, 

comprehension, reading rate and accxiracy were evaluated 

with the MASI. Data were collected through pre-test and 

posttest results. 

The Balance Model and Reading Improvement 

This study was important because it explored the 

possibilities of using a neuropsychological reading 

intervention with children not drawn from a clinic but who 

are enrolled in the regular school setting. Frequently, 

schools have invested considerable time arguing which 

reading approach provides the greatest benefits. However, 

the results from research have demonstrated that the 

reading process is more complex and is not completely 

contingent upon teaching methods (Rximsey et al., 1996). 

The majority of special reading programs have been 

remedial or compensatory (Kappers & Hamburger, 1994) in 

nature. However, neuropsychological methods are more 

developmental in form and are intended to constructively 



75 

improve the reading process. Nevertheless, most school 

reading programs do not integrate neuropsychological 

interventions into their reading programs (Kappers & 

Hambvirger, 1994) . This may primcurily be attributed to a 

school=s insufficient exposure to or sm unclear 

understanding of the neuropsychological processes of 

reading. 

BciJcker (1986, 1990) used the Balance Model as a 

neuropsychological approach to treating dyslexia. However, 

the subjects in his studies were selected from a clinical 

setting, and their reading deficits were probably more 

pronounced. In the school settings, most of the readers 

have less severe reading difficulties, thus their reading 

deficits may be more difficult to classify and identify. 

Furthermore, there may be fewer resources available to work 

with these dyslexic students. 

Limitations of the Study 

Although improvement in reading acciiracy and 

comprehension were found after 16 weeks of training, this 

is less than the 22 weeks of time Bcilcker (1990) suggested 

and uses in his clinic. Thus, if the students could have 

undergone treatment for a longer period of time, any 

perceived gains in reading may have been greater than those 

shown. Furthermore, the sessions were interrupted for three 

weeks during the winter vacation. The subjects were also 
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removed from their classes at inconsistent times every 

week. This was attributed to the fact that some of the 

students were sometimes sick, they were taking exams, or 

the teacher insisted that it was inappropriate for the 

child to miss a lecture. Control of these circximstances in 

future resecirch may yield more positive results than those 

obtained in this study. 

Summary 

This study indicated that Bakker's neuropsychological 

treatment approach provided some significant benefit to the 

experimental subjects. Specifically, the L-type and P-type 

dyslexic subtype's reading accuracy and comprehension 

improved. 

Presently, there is a better understanding of the 

neuropsychological process of dyslexia, but more research 

is required to achieve a comprehensive understanding of 

this disorder in a school sample. Longitudinal work with a 

larger pool of subjects would afford an opportunity for 

more effective evaluation of the treatment. Fiirthermore, 

assessments with dichotic listening could provide 

invaluable insight into the prediction and classification 

of dyslexic subtypes during earlier stages of reading 

development. 

Currently, mamy investigators focus their research on 

the etiology of dyslexia and reading disorders. Future 
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research may emphasize treatment and identification so that 

teachers amd parents can more efficiently contend with the 

difficulties of dyslexic readers. Bakker's Balance Model 

has been an effective intervention in the clinical setting 

for over twenty years (Bakker, 1973; Bedcker, 1994; Balcker, 

Teunissen, & Bosch, 1976). 

This study attempted to replicate the research of 

Bakker (Bakker & Kappers, 1988) in a school environment. 

Considering that some significcint improvement in reading 

accxiracy and comprehension was found, schools should be 

willing to test the efficacy of a neuropsychological or 

alternative intervention so that more readers could have an 

opportunity to be provided with effective and diverse 

reading instruction. 
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APPENDIX A 

PARENT/GUARDIAN CONSENT FORM 
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Invitation. Your child is invited to pcurticipate in a 

study involving the improvement of reading using an 

innovative approach. 

Purpose of Studv. The purpose of this study is to 

learn more about how children read and respond to reading 

techniques that cire intended to increase achievement. 

Reason for Participation. Yoxir child has been selected 

as a potential participant based solely on their enrollment 

in a remedial reading covurse at school. No other criteria 

was used in the selection process. Approximately 60 middle 

school students (yoxir child) will be administered a 

screening instrument that examines their reading 

proficiency. In addition, they will have an opportunity to 

listen to a tape recorder that produces sounds and words 

that they will repeat after being heard. They will also be 

exposed to reading activities that involve visual, hearing, 

and tactile (touch) techniques. 

The results will be compared to the other students who 

have participated in this study. Information collected from 

this project will help professionals develop more effective 

ways to work with children who have reading difficulties. 

Confidentiality will be maintained at all times. We 

will not report individual scores as part of this study. 

Results will be in the form of group data only. The two 

researchers conducting this study will place all consent 
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forms in a resezrved place. Consent: forms will not be 

associated with results. Names will be not used to identify 

individual participants. 

Description of Study Risks. There sire no anticipated 

risks with involvement in this study. The study has been 

approved by the I.S.U. Human Subjects Committee, the thesis 

committee, and by local superintendents/principals. 

Authorization. I have read the eOxsve and have been 

fully informed about the purpose of the study and the 

activities in which my child is involved. My signature 

below indicates that I give permission to allow my child to 

participate in this study and that I have received a copy 

of this consent form. I understand that participation is 

voluntary and that I am able to withdraw my consent for 

participation at any time for any reason without penalty or 

ill will. I also xinderstand that I may feel free to contact 

the school psychologist if I have any questions about the 

proj ect. 

If you do not want your child to receive this 

additional reading instruction, please sign below. 

If you do not want your child to be pulled out of any of 

their regular classes for further reading instruction, 

please sign below. 
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Please complete the following if you would like your child 

to participate in the additional reading instruction. 

Child's name 

Parent/Guardian Signature 

Date 



APPENDIX B 

HEMI-FLASH WORDS 

(Harris & Jacobson, 1972) 

Core First Reader 



L-tVDe dvslexics P-tvr)e dvslexics 

brown bring 
dress after 
fiqht aaain 
black along 
friend began 
grass build 
horse catch 
laugh color 
horse guess 
light hello 
trash hurry 
spear moral 
straD where 
shine scare 
treat tame 
alass right 
movie bright 
happy stress 
winter close 
tired Dlease 
smile think 
bright wonder 
Slimmer there 
shirt hello 
strao trash 
bright wrong 
spear full 
strap fair 



APPENDIX C 

THE VISUAL SYSTEM 
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f Optic chiasm 
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APPENDIX D 

SAMPLE READING INSTRUCTION EXERCISE 

(M-Type dyslexics) 
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EXEROSE 6 Read the following paragraphs carefully. At the end of each para
graph, you will be asked to make inferences about the passage. 

!• The social consequences of the [Industiial Revoludon| were enor
mous. Within decades hundreds of thousands of workers moved into 
the tnduscriai centers, overwhelming die capacity of the ernes to 
absorb them. Shantv towns grew up on the outskirts where the new 
workers lived in crowded, uruanitary condiaons. The machines not 
only demanded regtmencaaon of work but also reduced the need for 
skill or physical force. Especially in die cloch industry mosc opera
tions involved in mechanized production could be performed by 
children, who were cheaper to hire dian adults. By the middle ISZOs 
a small boy working two looms could produce fifteen times more 
than an adulc laborer working by hand. 

(Wia, Mary Am Frese, et al. The Humanities. Vci. II. ird ed. Lemgton. 

MA; Heath, 1989. p. 264.) 

a. What can you infer about the living conditions of many urban 
workers during the Industrial Revolution? 

b. What inferences can you draw about child labor? 

2. (Prior to the 1992 referendum on apartheid.] South Afnca was 
the only country in Afhca where people of European ancestry still 
controlled die govemmenc. Large groups of seeders from both the 
Netherlands and Great Britain came to South Afhca from the 1600s 
to the early 1900s. The people whose ancestors came from the Neth
erlands are known as Afnkaners. Ever since South Afhca has been 
independent of Great Bntain. Af^aners have held political power. 
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APPENDIX E 

SAMPLE FUSED DICROTIC WORDS TEST 

(Wexler & Hawles, 1985) 



1. TILL BOX FILL GILL 

2. COAT GOAT TOTE BOAT 

3. BURL CURL lEASL QRL 

4. CAR TAS BAR PAR 

5. BOOK TO(»C UOOK co<x 

6. TEAR BEES PIES DEER 

7. GALE TAIL BALE PAS. 

S. ULL TILL mr. GILL 

9. dXL lEASL BCSL CCRL 

10. SAGE PAGE CAGE GAGE 

11. BEES TEAS SEES PIER 

12. PAN TAN CAN MAN 

13. BOY TOY COY ROY 

14. GAGE CAGE FACE MAGE 

15. PIER TEAR BEER MZS 

16. ROOK COOK BOOK TOOK 

17. PIER BEER KEX TEAS 

It. PIG RIG BIG MG 

19. BIG DIG SIC FK 

20. PEG BEG KEG LEG 

21. BEG lEG XEC LEG 

22. Bir KIT nr PET 

23. BAR TAR CAS PAS 

24. FTT PIT nr BIT 

2S. CAN MAN TAN PAN 

26. TEN ION PEN KEN 

27. TOTE COAT GOAT BOAT 

2S. KEN DEN TEN FEN 

29. COY BOY TOY SOY 

30. TAIL GALE PAIL BALE 
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APPENDIX F 

HSS VIA VISUAL HEMIFIELDS 
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MONrTOR (M) 

SWfTCHBOARD i 
(SB) g 

HEADPHONES 
WITH MICROPHONE 

TRAINEE (TE)J 
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APPENDIX G 

DIAGRAM OF TACTILE TRAINING BOX 
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