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ABSTRACT 

 

For adults with chronic aphasia and alexia, repeated reading improves reading 

rate, and explicit teaching improves reading accuracy.  These two reading treatments 

have not been combined with adults; however, repeated reading and explicit 

instruction have been combined in studies with children to increase oral reading 

fluency (rate and accuracy).  This study involved a single subject multiple baseline 

design across three adult participants with acquired aphasia and alexia.  A combined 

multiple oral reading with explicit teaching treatment was used for the purpose of 

improving reading fluency.  Results revealed increased reading rates across all 

participants, yet no change in reading accuracy as a result of treatment.  Further, 

improvements were achieved within a small number of treatment sessions in persons 

who are several years post onset of aphasia and alexia.  Clinically, rapid improvements 

in oral reading rate may be achieved for persons with acquired alexia using multiple 

oral reading paired with explicit teaching. 
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CHAPTER I 

INTRODUCTION AND LITERATURE REVIEW 

Aphasia is an acquired communication disorder resulting from neurological 

damage and is not a problem of motor functioning, intellect, or sensation (Chapey & 

Hallowell, 2008).  More than 100,000 people receive the diagnosis of aphasia each 

year, with the most common etiology being stroke.  Of the individuals who survive a 

stroke, 20-40% acquire aphasia (Wade, Hewer, David, & Enderby, 1986; Yavuzer, 

Güzelküçük, Küçükdeveci, Gök, & Ergin, 2001).  A stroke resulting in aphasia 

typically presents with lesions in the frontal, temporal, and/or parietal lobes of the left, 

language-dominant hemisphere of the brain (Clarkson, 2010).  

Aphasia has a broad spectrum of severity and deficits that are specific to each 

individual.  Speech output by persons with aphasia may be very restricted and non-

fluent yet meaningful, or speech output may be fluent yet lack meaning.  Whether 

non-fluent or fluent, all persons with aphasia exhibit word finding or word selection 

errors.  The deficits of aphasia are not restricted to speech; they extend to other 

modalities such as gestures, reading, and writing (Clarkson, 2010).  Acquired deficits 

in writing are termed agraphia, and acquired deficits in reading are termed alexia 

(Cherney, 2004). 

Alexia is defined as the disturbance in ability to read, and is a common result 

of acquired brain injury (Cherney, 2004).  Alexia can be classified into more specific 

types, which better characterize a person’s deficits.  There are five types of alexia that 
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can occur with aphasia, including pure, surface, phonological, deep, and semantic 

alexia (Beeson & Insalaco, 1998; Cherney, 2004).  Pure alexia, also termed alexia 

without agraphia, occurs when whole word recognition is impaired and a letter-by-

letter approach to reading is used.  Persons with pure alexia are able to sound out 

words, yet have difficulty reading words that have low imageability, (e.g., yacht, 

bright).  This difficulty is not present when writing for persons with pure alexia.   

Surface alexia is similar to pure alexia, yet agraphia is typically present with 

this type of alexia.  Surface alexia is described as the inability to read ambiguous 

words that do not have a direct grapheme-to-phoneme correspondence.  Persons with 

surface alexia can read pseudo words (e.g., fen) and regular real words (e.g., pan), yet 

have sound errors with irregular real words (e.g., thought).  The sounds produced in 

error are similar to the target word (e.g., cat for catch). 

Phonological alexia occurs when there is a breakdown at the connection of 

grapheme (written symbol) to phoneme (sound unit).  Persons with phonological 

alexia may be able to read high frequency words and real words fluently, yet have 

difficulty with pseudo words and unfamiliar words because these require the person to 

sound out the letters.  Deep alexia is a combination of dysfunctional connections 

between graphemes and phonemes and lexical-semantic connections.  Those with deep 

alexia have difficulty reading pseudo words, similar to those with phonological alexia, 

yet they also produce many semantic errors by substituting antonyms, synonyms, or 

subordinates for the target word (e.g., screwdriver for hammer).  Semantic alexia is 

another category of alexia in which persons are able to read accurately but cannot 
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connect meaning to written words.  Persons with semantic alexia can fluently read a 

passage aloud, yet derive no meaning from what was read.   

 All types of alexia have a negative impact on the daily activities required for 

normal functioning.  Reading is a crucial life skill needed for tasks such as paying 

bills, reading directions for prescription medications, and reading road signs and 

warnings.  Leisure activities such as reading magazines, recipes, and newspapers are 

also affected by acquired alexia.  In recent years, the need for better reading skills has 

increased as the daily demands of life have become more complex and require reading 

abilities to complete tasks such as reviewing medical policies and financial 

documents.  While there is an increased need for greater reading proficiency, there is 

also an increase in occurrence of neurological impairments across ages (Griffiths, 

2012).  There are few treatments available for individuals with acquired alexia, and the 

treatments that exist are primarily based upon studies related to children with 

developmental dyslexia.  These treatments may be successfully applied to adults with 

similar effectiveness, although further research is needed to determine the most 

beneficial treatment methods.   

The purpose of this study is to investigate the effects of combining two reading 

treatments that have typically been administered separately with adults with acquired 

alexia.  Studies with children have successfully combined repeated readings of texts 

with explicit teaching of underlying literacy skills to children who have difficulty 

learning to read for the purpose of increasing reading fluency.  Studies performed with 

adults with acquired alexia have not combined these two treatment methods.  Most 
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treatments for adults with acquired alexia derived from studies with children; 

therefore, it is hypothesized that the combination of two effective treatments that have 

been applied to children for improving reading fluency may result in similar 

improvements when applied to adults with acquired alexia.  

Theories of Reading Development 

Theories of reading development are based upon three models, as follows: 

Bottom-Up or Traditional, Top-Down, and a combination of both models termed 

Information Processing.  Bottom-Up models of reading development are based on the 

idea that reading is a hierarchical process in which one level must be mastered before 

moving on to another level, which builds upon the previous level (Calfee & Drum, 

1978).  For example, one must be able to identify letters as individual units before 

being able to combine those letters into word units.  Top-Down models are based upon 

the idea that reading is guided by an individual’s experiences and expectations.  The 

reader must have a large basis of semantic knowledge before learning the individual 

components of reading (Calfee & Drum, 1978).  For example, one must understand 

the vocabulary and meaning of language before being able to determine its individual 

components.   

The Information Processing model suggests that reading occurs through stages.  

Each stage serves a specific function, yet the stages occur simultaneously.  Based on 

the Information Processing model, there are interrelations between each stage of 

processing required for reading.  Mackworth (1972) outlines the interrelations as 
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starting with the stimulus, either a written word or a spoken word.  If the stimulus is 

written, the sensory visual trace is activated, and the word is recognized.  After 

recognition, the iconic store process is activated, and the word is coded verbally and 

visually.  This coding is processed in short-term memory where it is interpreted 

visually, verbally, and auditorily and then placed in long-term memory where the 

meaning is interpreted.  If the stimulus is spoken, the information is processed through 

the sensory image and then coded verbally and through verbal motor programs.  This 

coding is processed in short-term memory where it is converted to visual, verbal, and 

auditory information and then sent to long-term memory.  Within long-term memory, 

meaning for the stimulus is interpreted. 

More recent research concerning the Information Processing model has been 

termed the Dual-Processing Route, or Parallel Distributed Processing Model.  This 

model specifies that there is a lexical and a non-lexical route for processing written 

language.  The lexical route processes word-specific, orthographic, and phonological 

memory information, while the non-lexical route processes information using a letter-

by-letter procedure and rules of sound-spelling correspondence (Rapcsak, Henry, 

Teague, Carnahan, & Beeson, 2007).  These authors applied the Dual-Route model to 

make quantitative predictions about reading performance for persons with acquired 

alexia.  The researchers developed a formula based on the Dual-Route model, which 

accurately predicted readers’ performance for reading real words and non-words (p 

<.0001).  Figure 1.1 is a representation of the Dual-Route model used by Rapcsak et 

al. (2007).  The application of the Dual-Route model occurs in literature focused on 
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reading instruction for children as well as studies focused on reading instruction for 

persons with acquired alexia.  The following section will discuss literature focusing on 

treatments for improving reading skills in children with reading difficulties. 

Treatments For Improving Reading In Children 

Reading fluency is the combination of accuracy, rate, and prosody and has 

been effectively treated through repeated oral readings in school-aged children 

(Vadasy & Sanders, 2008).  The researchers found that when a repeated reading 

treatment plan was implemented for under-achieving 4
th

 and 5
th

 graders over a period 

of 18 weeks, the experimental group produced significant gains in vocabulary and 

comprehension compared to classroom controls. 

In the Vadasy and Sanders (2008) study, teachers of 4
th

 and 5
th

 grade classes 

within 12 different Northwest schools were asked to refer students who had not been 

withheld in school, were struggling with reading, and might benefit from individual 

reading treatment.  Once gathered, these children were screened using three reading 

passages from the Oral Reading Fluency (ORF) subtest of Dynamic Indicators of 

Early Literacy Skills (DIBELS; Good & Kaminski, 2002).  Students qualified to be 

part of the study if they demonstrated “at risk” performance on an average of three 

grade-level passages.  There were a total of 140 participants in this study, resulting in 

70 participants under each condition; however; after attrition, there were 54 

participants in the treatment group and 64 participants in the control group.   

Treatment comprised of implementing the Quick Reads (Heibert, 2003) 

program.  This program consists of a series of short, non-fiction, grade-level 
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paragraphs that contain limited numbers of rare and unfamiliar words.  The total 

number of words per passage was not reported.  Each passage was read three times.  

During the first read, the teacher attempted to activate background knowledge about 

the materials, and students were encouraged to identify words that were difficult or 

unfamiliar to them.  The second read was completed chorally with the teacher and 

students to provide a model for reading fluently.  This second read was performed at a 

target rate of 1 minute or less for the passage.  The third read was completed silently, 

and the students were instructed to read as many words as they could within 1 minute.  

Students received Quick Reads treatment for 30 minutes per day, 4 days per week, 

over a span of 18 weeks.  A vocabulary extension activity was incorporated into the 

Quick Reads program, which consisted of a brief vocabulary instruction of words 

predicted to be difficult for the students.  Then the passages were read three times 

according to the Quick Reads program, and the vocabulary words were reviewed 

before proceeding to the next passage.  

Results showed that there were significant treatment effects for vocabulary (p 

< .01), word comprehension (p < .05), and passage comprehension (p < .001), yet not 

for reading fluency (p >.05).  Researchers hypothesized that the initial word reading 

accuracy and efficiency of the students was too low and negatively affected fluency 

measures.  The researchers outlined changes to be made for subsequent projects using 

this program to include direct instruction of decoding and alphabetics instead of the 

vocabulary activity in order to increase reading fluency.  Further, they stated that 
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explicit instruction should target sublexical and word-level skills as well as semantic, 

orthographic, and morphological processes.   

Hawkins, Hale, Sheeley, and Ling (2011) found results similar to Vadasy and 

Sanders (2008) when implementing a repeated reading program compared to a 

repeated reading and vocabulary previewing treatment.  Their study included six 10
th 

and 11
th

grade students who were reading at least one grade level below their actual 

grade level.  Two treatment conditions were examined.  The first condition was 

repeated reading of passages from the Timed Reading Series (Spargo, 1989).  These 

non-fiction passages were 400 words in length and read two times per session, with 10 

multiple choice comprehension questions following the readings.  Reading errors were 

placed on index cards after the first reading and practiced until correct before the 

second reading commenced.  Treatment was provided 3-5 days per week for 10-20 

minutes per session.  The second experimental condition added a vocabulary 

previewing component before the repeated reading sequence.  Vocabulary words were 

correctly read and defined three times by the students before they were allowed to 

begin reading the selected passage.   

Results showed improvement of reading fluency (defined as the combination 

of reading rate and reading accuracy) under both conditions.  All six participants had 

the highest average oral reading fluency scores in the repeated reading plus vocabulary 

previewing condition.  Explicit teaching such as vocabulary previewing has been 

found to be another successful treatment method for children with reading difficulties.  

Explicit instruction is defined as “active, reflective teaching in which the teacher 
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recognizes that the reading process is interactive and that students can be taught to 

become strategic with comprehension of text” (Rupley, Blair, & Nichols, 2009, p. 

127).  The authors describe multiple models of explicit teaching that have been shown 

to improve reading.  These models were first developed by Rosenshine and Stevens 

(1986) and include direct teaching of the desired skill or strategy to be used when 

reading as well as frequent and regular practice.  The authors concluded that when 

effective educators taught materials and skills, they adhered to the following 

procedures as discussed in Rosenshine (1995):  

 Begin sessions with review of previous sessions’ material. 

 State goals of the session. 

 Present material in small increments. 

 Provide practice opportunity after material is presented. 

 Provide repetitive active practice of material. 

 Check for comprehension and understanding. 

 Conduct a clinician-guided practice first. 

 Provide feedback and corrections systematically. 

 Provide explicit instructions. 

 Provide opportunities for independent practice. 
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A study performed by Shippen, Houchins, Steventon, and Sartor (2005) 

compared two explicit teaching programs with 55 seventh graders who read at least 

two grade levels below their actual grade level.  The first program, Corrective Reading 

Decoding (Engelmann et al., 1999), involves two levels of instruction.  The first level 

is designed for lower-level readers and targets grapheme-to-phoneme relationships as 

well as digraphs and blends.  The second level is for higher-level readers and targets 

word attack skills at the multisyllabic level.  The second program, REWARDS 

(Reading Excellence: Word Attack and Rate Development Strategies; Archer, 

Gleason, & Vachon, 2000), teaches overt decoding strategies for reading that are faded 

in final sessions.  Students were randomly assigned to programs, and those within the 

Corrective Reading Decoding program were assigned to levels based upon their 

reading skills.  Treatment consisted of 30 sessions lasting approximately 55 minutes 

each.  Students were assessed for word reading efficiency, fluency, accuracy, and rate.  

All students showed significant (p < .01) improvements in all four areas assessed, with 

greater improvements made with the higher level of Corrective Reading Decoding and 

REWARDS program (p < .01).  This study supports the use of explicit teaching as an 

effective way of improving reading skills among children.   

In summary, explicit and direct instruction as well as repeated reading 

effectively aids students in learning the major components of reading, resulting in 

increased reading efficiency (National Institute of Child Health and Human 

Development, 2000).  Explicit teaching and repeated reading are also beneficial in the 

treatment of adults with acquired alexia; however, most research has been conducted 
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with children and adolescents who have struggled to learn to read over the course of 

their lives.  Many adults with acquired alexia were skilled readers prior to the brain 

damage that caused their reading difficulties.  Research has been conducted regarding 

treatments for improving reading in adults with acquired alexia.  Some of the 

techniques that have been identified thus far are discussed in the following section. 

Treatments For Improving Reading In Adults 

With success in repeated reading and explicit teaching treatment methods for 

children with reading difficulties, it has been hypothesized that similar treatments 

might be helpful in treating acquired alexia in adults with aphasia.  One treatment for 

adults is Multiple Oral Rereading (MOR), which was developed by Moyer in 1979 as 

a treatment for individuals with acquired alexia.  Moyer based this treatment approach 

on research outlined by Samuels (1979), who found that with successive readings over 

time, participants’ rate increased while the number of errors decreased.  The MOR 

technique targets reading fluency in paragraph-level text by repeated readings of the 

same text.  Moyer (1979) implemented this technique and found the MOR treatment 

method to successfully increase reading rate in practiced and novel materials with an 

adult with acquired pure alexia.  Other studies have also found the MOR treatment 

method to be effective for increasing reading rate in adults with acquired alexia 

(Beeson & Insalaco, 1998; Moody, 1988; Tuomainen & Laine, 1991).  Recent articles 

have changed the original name of MOR to Multiple Oral Reading (MOR) (Mayer & 

Murray, 2002; Beeson, Magloire, & Robey, 2005), so that term will be used for this 

study. 
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Moyer (1979) developed the MOR technique for a 30-year-old male 

participant with anomic aphasia that developed after complications from mitral valve 

replacement surgery.  The participant exhibited right homonymous hemianopsia as 

well as alexia without agraphia (pure alexia).  His auditory and reading comprehension 

were not considered to be a problem.  Before MOR treatment began, the participant 

had re-learned or retained the basic grapheme-to-phoneme associations and had begun 

word recognition practice with sight words presented on note cards.   

At the time MOR treatment began, the participant read the practiced sight 

words rapidly, yet he read unpracticed words and contextual material quite slowly.  

Initial reading rate, as determined by the Gray Oral Reading Test-Third Edition 

(GORT-3; Wiederholt & Bryant, 1992), was 48 words per minute (wpm) or 76 

syllables per minute.  Treatment began 16 months post-onset of the aphasia and alexia.  

Sessions were held once a week for 1½ hours each, resulting in a total of 12 sessions 

and 18 hours of treatment.  Reading passages were selected from a children’s 

encyclopedia (between fifth and sixth grade reading levels) and were 600 words in 

length.  A new paragraph was read and timed each session, and the same passage was 

taken home and read aloud for 30 minutes each day until the following session.  At the 

beginning of each session, the practiced paragraph was read and timed.  After 3 

months of MOR, the participant increased his reading rate of unpracticed material to a 

rate of 114 syllables per minute (spm), which was a 50% gain from the initial rate of 

76 spm.  Moyer hypothesized that the improvement in reading rate was attributed to 

the practice of combining the parts (words) and the structure of the whole 
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(syntax/semantic organization) so that “all components of written language structure 

are simultaneously maintained over practice” (p.143). 

Moody (1988) applied the MOR technique with three participants with varying 

types of alexia as well as agraphia, unlike Moyer’s participant who had alexia without 

agraphia.  Participant 1 (LM) was an individual with pure alexia, and Participants 2 

(PM) and 3 (SK) had phonological alexia.  The initial reading rates of Moody’s 

participants were significantly lower than Moyer’s, resulting in much shorter passages 

being used for treatment.  Participants attended sessions for 1 hour per week for 15 

weeks, with the same structure as Moyer’s; however, the participants were asked to 

read the passage at home each day for 20 minutes (a shorter duration than Moyer’s 

original model).  After 15 weeks of treatment, two of the three participants 

demonstrated improvements in reading rates for both practiced and novel texts.   

The results of the Moody (1988) study indicate that the MOR technique can be 

effective in increasing reading rate for some persons with pure and phonological 

alexia, although it may not be clinically significant because reading rate remains 

slower than what is considered neuro-typical or acceptable.  The average rate of oral 

reading among adults is 4.35 syllables per second (sps) (Logan, Roberts, Pretto, & 

Morey, 2002) or 150-200 wpm (Rayner & Pollatsek, 1989).  The initial oral reading 

rate of participants with alexia in Moody’s study who used the MOR technique was 

between 0.15 and 0.28 sps.  Words per minute were not reported.  

Tuomainen and Laine (1991) attempted to evaluate the success of the MOR 

technique by analyzing reading rate for words and non-words in three participants 
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with pure alexia.  During the baseline phase, the participants received some training: 

They were trained on word recognition with a computer for 2 weeks of the 7-month 

baseline period.  The participants read a total of 10 passages ranging from 734-1197 

syllables in length.  Participants read one passage once per session, and reading rate 

was recorded in sps.  They were then asked to read the passage silently at home twice 

each day until the next session the following week.  During the subsequent session, the 

practiced passage as well as a new passage were read and timed.   

Two of the three participants showed an increase in text level reading, and one 

participant showed an increase in real word as well as non-word reading rate.  The 

first participant (HT) showed a 73% increase in text level reading rate, a significant (p 

< .004) increase in real word reading rate, and a significant (p < .0003) increase in 

non-word reading rate.  The second participant (TT) demonstrated a 40% increase in 

text level reading rate and a non-significant (p > .05) increase in real word and non-

word reading rates.  The third participant (PA) showed no increase in text level 

reading rate and non-significant (p > .05) increases in reading rate for real words and 

non-words.  These results indicate that MOR can increase the oral reading rate of 

some persons with chronic acquired pure alexia.  The authors suggested MOR is most 

beneficial for persons with mild to moderate reading problems without visual or 

memory deficits.  The authors hypothesized that MOR may be effective because it 

increases the application of Top-Down processing strategies. 

  Another treatment for alexia was developed by Cherney and Merbitz (1983) 

and then implemented in another study with Cherney, Merbitz, and Grip (1986).  Oral 



Texas Tech University Health Sciences Center, Andrea Cox, May 2013 

 15 

Reading for Language in Aphasia (ORLA) was implemented with 10 participants 

presenting with various types and severity levels of aphasia and alexia.  This treatment 

method is similar to MOR in that multiple readings are performed aloud, yet in 

ORLA, the clinician directs the readings.  The clinician sits across from the participant 

with alexia so that visual cues can be readily available.  The first reading of the 

passage, ranging from 10-100 words in length, involves the clinician reading aloud as 

s/he points to each word.  The second reading is performed chorally, while the 

clinician continues to point to the words as they are being read.  For each line or 

sentence, the clinician states a word that the participant must identify, and the clinician 

points to a word that the participant must read aloud.  

Following the ORLA treatment, data were collected for various language tasks.  

Results showed that language performance significantly improved for all language 

modalities (auditory comprehension p < .01; oral expression p < .01; reading 

comprehension p < .01; and written expression p < .05).  Though this study did not 

report reading fluency, it did report an increase in reading comprehension as 

evidenced by an increase in the number of correct answers to questions regarding the 

passages.  The authors stated “as the patient learns to decode words more rapidly, he is 

able to direct his attention to comprehension of meaning, resulting in improved 

reading comprehension scores” (Cherney, Merbitz, & Grip, 1986, p.117).  Participants 

with fluent aphasia performed better than those with non-fluent aphasia.  Those who 

had acquired aphasia more recently (between 3 weeks and 3 months post onset) also 

performed better than those with chronic aphasia (between 9 and 29 months post 
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onset).  Although the groups with fluent aphasia and more recent onset performed 

better in post-testing, all groups showed significant (p < .05) improvement.  

Beeson and Insalaco (1998) applied the MOR method to two participants with 

aphasia and phonological alexia.  In pre-treatment assessments, reading times for 

single words were recorded for frequency and imageability of nouns, grammatical 

class, and word length.  Reaction times for functors were slower than reaction times 

for nouns, adjectives, and verbs, yet this difference was not statistically significant (p 

> .05).  There was a significant effect for word length (p < .001), signifying that there 

was a disruption of whole-word recognition amongst the participants.  Treatment 

sessions lasted 30 minutes and were held once per week, and daily reading homework 

was performed for at least 30 minutes per day.  When the participant reached a reading 

rate of 100 wpm, the passage was retired and a new passage was introduced and 

practiced.  Lengths of reading passages were not reported, but passages contained 

college level text.   

The first participant (SV) began treatment with a reading rate of 40 wpm on 

reading levels 1-5 of the GORT-3 and 20 wpm on levels 6-10, with a significant length 

effect (p < .001) for seven-letter words compared to four-letter words.  After 10 

months of MOR treatment, SV increased her reading rate to 87 wpm on levels 1-5 and 

to 45 wpm on levels 6-10 of the GORT-3.  Once a plateau had been reached with 

MOR, the treatment approach was changed such that the text for repeated reading was 

formatted to include extra spacing around grammatical phrases, yet no significant 

changes occurred.  It was hypothesized that no further improvements were made due 
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to SV’s limited speech production capabilities.  At the conclusion of treatment, SV’s 

reading rate for levels 1-5 and 6-10 of the GORT-3 were 93 wpm and 56 wpm, 

respectively.  The significant word length effect present before treatment was no 

longer significant (p = 0.639).   

The second participant (TD) had similar results with MOR and the second 

treatment approach for phrase-formatted text.  Initially, TD read levels 1-5 of the 

GORT-3 at a rate of 58 wpm and levels 6-8 at a rate of 50 wpm.  After 6 months of 

MOR treatment, TD’s reading rates were 77 wpm on levels 1-5 and 66 wpm on levels 

6-8.  Initially, both participants showed a significant word-length effect as well as 

increased reading rates for functors, yet after treatment both participants recognized 

functors as quickly as other word classes, and the word-length effect had diminished, 

signifying greater access to word forms and less dependence on serial decoding of 

single words.   

Beeson, Magloire, and Robey (2005) implemented MOR with a participant 22 

weeks post stroke with pure alexia.  The participant (RB) had stabilized his reading 

rate to 30-40 wpm with an average of 31.63 wpm at the initiation of treatment.  MOR 

treatment was conducted similarly to the treatment protocol used by Moyer (1979).  

RB received treatment once per week, and reading rate and accuracy were measured 

for training passages.  Passage lengths averaged 410 words, and reading levels ranged 

from 3.0 – 3.5.  Training passages were read until a reading rate of 100 wpm was 

reached.   
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When criterion was met, a new training passage was introduced and baseline 

reading rate and accuracy were obtained.  RB was asked to read the training passage 

for homework at least 30 minutes per day until the next treatment session.  After the 

first 5 weeks of MOR treatment, RB’s reading rate averaged 41.7 wpm on novel texts.  

After 6 weeks of treatment, an increase in criterion from 100 wpm to 120 wpm for 

training passages was implemented to promote further gains in reading rate.  

Treatment concluded after 54 weeks, and RB’s final reading rates for novel passages 

averaged 50.11 wpm.  Reading accuracy improved from an average of 3.29 errors per 

100 words during pre-treatment to an average of 1.47 errors per 100 words at the 

conclusion of treatment.  Effect sizes were calculated for reading rate and accuracy 

and found to be 9.21(large) and 2.18 (small), respectively.   

Other studies have implemented grapheme-to-phoneme training programs with 

persons with aphasia and acquired alexia for the purpose of increasing reading 

accuracy.  These training programs are comparable to explicit teaching treatments 

discussed previously for improving reading abilities in children.  Kendall, Conway, 

Rosenbek and Gonzalez-Rothi (2003) studied the treatment effects of a grapheme-to-

phoneme correspondence training program with two participants.  Researchers 

concluded that the first participant had either phonological or deep alexia, but they 

could not clearly determine the alexia type due to severe motor impairments of the 

participant.  The second participant had deep alexia.  Treatment consisted of explicitly 

teaching articulatory placements for consonants (C) and vowels (V).  Once 

participants could identify and state phoneme articulatory placement, they were asked 
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to identify or construct simple single syllable words and non-words using picture cards 

showing phoneme articulatory placements.  Once mastered, the picture cards were 

replaced with color blocks to increase the abstractness of the symbol, and the 

participants were asked to identify and construct words and non-words of more 

complex single syllable words.  The researchers reported large effect sizes (7.63 and 

1.11) for both participants for increased oral reading accuracy of CV words.  

Treatment effects generalized to untreated oral-motor functioning.  Oral-motor 

impairments of both participants decreased with treatment as expressed by large effect 

sizes for increased accuracy of repeating words and non-words.  Treatment effects 

were maintained after two weeks of the conclusion of treatment.  Participant 1 

attended 162.5 hours of treatment over a 5-month period, and Participant 2 attended 78 

hours of treatment over a 4-month period.   

Kim and Beaudoin-Parsons (2007) implemented a grapheme-to-phoneme 

correspondence training treatment with one participant with deep alexia.  Treatment 

consisted of training bigraphs (e.g., ba, ni, ib, ol) and CVC words.  The participant 

was required to meet a 90% oral reading accuracy criterion of the current treatment 

word set before proceeding to subsequent treatment word sets.  The participant 

attended 70, 1-1.5 hour treatment sessions paired with homework practice over the 

course of 8 months.  Results showed significant values (p   .05, p   .01) for increased 

reading accuracy of untrained CV and VC bigraphs as well significant (p       

increases in reading accuracy of low imageability words.  Untrained CVC word 
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accuracy did not significantly increase.  The participant generalized treatment effects 

and significantly (p < .0001) increased his paragraph level oral reading accuracy. 

Kim and Beaudoin-Parsons (2007) and Kendall et al. (2003) are two examples 

of the successful application of explicit teaching treatments of grapheme-to-phoneme 

correspondences in persons with deep and phonological alexia.  Participants in these 

studies achieved significant increases in oral reading accuracy of words and/or 

paragraphs.  Other studies (Bowes & Martin, 2007; Yampolsky & Waters, 2002; 

Friedman & Lott, 2002; Beeson, Rising, Kim, & Rapcsak, 2010) have applied similar 

explicit teaching treatments to persons with acquired alexia and also achieved 

improvements in oral reading accuracy.  

Research Questions 

Evidence exists that repeated reading combined with explicit teaching 

treatments can successfully improve reading skills in children with reading difficulties.  

There is evidence that MOR treatment improves reading rate for adults with acquired 

alexia.  There is also evidence that explicit teaching treatments of grapheme-to-

phoneme correspondences can improve reading accuracy in adults with acquired 

alexia.  Thus, MOR combined with explicit teaching may be an effective treatment 

method for adults with acquired alexia, although the combination of the two 

treatments has not yet been investigated in the adult/acquired alexia population.  The 

purpose of this study is to determine the effectiveness of MOR with explicit teaching 

for increasing reading rate and accuracy among persons with aphasia and acquired 

alexia.  The following research questions will be addressed: 
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1. What is the effect of Multiple Oral Reading (MOR) combined with 

explicit teaching (ET) on reading rate in adults with chronic acquired 

alexia? 

2. What is the effect of MOR combined with ET on reading accuracy in 

adults with chronic acquired alexia? 

3. Is there generalization and maintenance from trained to untrained 

reading passages for reading rate and/or accuracy as a consequence 

of MOR combined with ET intervention? 
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Figure 1.1.  Dual-Route Model of Reading and Spelling.  PG: phoneme-grapheme, 

GP: grapheme-phoneme conversion.  From “ Do Dual-Route Models Accurately 

Predict Reading and Spelling Performance in Individuals with Acquired Alexia and 

Agraphia?” by S. Z. Rapcsak, M. L. Henry, T. L. Sommer, S. D. Carnahan, & P. M. 

Beeson, 2007, Neuropsychologia, 45, p. 2520.  Copyright 2007 by Elsevier.  

Reprinted with permission.    
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CHAPTER II 

METHODOLOGY 

Participants 

There were a total of three participants in this study, including two with 

anomic aphasia and one with conduction aphasia.  All participants had fluent aphasia 

due to left hemispheric stroke, as found by report.  Participants’ aphasia type was 

determined based on Western Aphasia Battery- Revised (WAB-R; Kertesz, 2006) 

scores and clinician observation.  Participants had phonological or deep alexia as 

determined by Psycholinguistic Assessment of Language Processing in Aphasia 

(PALPA; Kay, Lesser, & Coltheart, 1992) scores.  None of the participants had 

previous exposure to Multiple Oral Reading (MOR) or Explicit Teaching (ET) 

treatments.  All participants provided verbal and written consent to participant in the 

current study (See Appendix A for consent document).   

Participants met the following selection criteria: (a) at least 6 months post-

onset brain damage; (b) adequate visual and auditory skills as evidenced by the ability 

to read 14-point, double-spaced, Century Gothic font text and respond appropriately to 

the clinician’s voice within a clinical setting; (c) no history of developmental dyslexia 

as a child; and (d) minimum score of 6 on the level 1 reading passage of the Gray Oral 

Reading Test-Fourth Edition-Form A (GORT-4; Wiederholt & Bryant, 2001). 

Demographic data were obtained from the WAB-R protocol and are presented 

in Table 2.1.  Participants consisted of one female and two males.  Their ages were 51, 

47, and 75 years.  Months post onset for the three participants were 101, 68, and 191, 

respectively.  Levels of education included high school, doctoral degree, and 
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bachelor’s degree, respectively.  All participants were current residents of the West 

Texas region.  

Materials 

The WAB-R is used to assess a person’s linguistic and non-linguistic skills 

following a stroke, dementia, or other neurological dysfunction (WAB-R; Kertesz, 

2006).  This assessment determines the presence, type, and severity of aphasia, 

determines a baseline measurement to detect changes over time, identifies linguistic 

strengths and weaknesses, and helps clinicians to infer the site of brain lesion.  The 

WAB-R is normed on persons between 18 and 89 years old.  There is a high degree of 

validity (0.82-0.95), internal consistency (0.91), and test-retest reliability (0.76-0.97) 

for the WAB-R. 

The GORT-4 Forms A and B were used in this study to document reading rate, 

accuracy, and comprehension.  The purposes of this assessment are to identify 

individuals with low oral reading proficiency, determine reading strengths and 

weaknesses, document progress, and conduct research (GORT-4; Wiederholt & 

Bryant, 2001).  The GORT-4 is a standardized test normed on children ages 7 to 21 

and was therefore used as a criterion reference measure for the purposes of this study.  

There is a high degree of validity (0.74-0.75), internal consistency (0.91-0.97), and 

test-retest reliability (0.78-0.95) for the GORT-4. 

The PALPA includes 60 subtests that are used to determine linguistic 

processing difficulties in individuals with acquired neurological disorders.  Validity 

and reliability measures are not available for this assessment due to insufficient data.  
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The PALPA Subtests 25, 26, and 29-37 were used in this study to classify the 

participants’ types of alexia. 

SPELL-Links to Reading & Writing (Wasowicz, Apel, Masterson, & Whitney, 

2004) is a reading and writing program based upon recent research findings that 

reading and spelling abilities rely on phonological awareness, vocabulary knowledge, 

and learned mental images of words.  This program consists of spelling, reading, and 

writing activities designed for school-aged and adult students.  Activities were adapted 

and used as ET lessons in the current study with the three participants who had 

phonological or deep alexia.  Adaptations made to the Spell-Links activities included 

shortening the lesson content to include only 4-5 phonemes with greater focus on 

grapheme-to-phoneme correspondences and identification.  Additionally, different 

target words were used to train grapheme-to-phoneme correspondences.  ET lessons 

excluded Spell-Links sections focusing on discriminating between two target 

phonemes and creating visual images for words with low imageability.  A list of the 

full ET lessons used in this study is presented in Appendix B.  

Stimulus reading passages used for training and novel passages had an average 

7
th

 grade reading level according to the Flesch-Kincaid grade level readability using 

Microsoft Word (2011) and were 300-500 words in length (See example passage in 

Appendix C).  Reading passages were formatted to 14-point, double-spaced, Century 

Gothic font text.  These expository passages were obtained from public domain 

sources (e.g., excerpts from online reading or social studies textbooks or practice 

stories for standardized testing) and altered to adhere to length and reading level 
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requirements.  Participant 3 had lower reading skills than Participant 1 and Participant 

2; therefore, treatment materials were modified for him, as follows: The lengths of 

reading passages were shortened to only include the first page of text (approximately 

200 words). 

Outlines of the ET lessons used during the treatment phase are as follows:  

Set 1: Phonology 

Lesson 1: phonological awareness and grapheme-to-phoneme correspondence of “p, b, 

t, d, k, j, v, and z” to /p/, /b/, /t/, /d/, /k/, /dʒ/, /v/, and /z/ 

Lesson 2: phonological awareness and grapheme-to-phoneme correspondence of “x, f, 

s, m, and n” to /ks/, /f/, /s/, /m/, and /n/  

Lesson 3: phonological awareness and grapheme-to-phoneme correspondence of “r, l, 

k, and hard c” to /r/, /l/, /k/ and /k/ 

Lesson 4: phonological awareness and grapheme-to-phoneme correspondence of “g, h, 

w, y, and q” to /g/, /h/, /w/, /j/, and /kw/ 

Lesson 5: phonological awareness and grapheme-to-phoneme correspondence of “ng, 

th, wh, sh, and ck” to /ŋ/, /θ/, /ð/, /w/, /ʃ/, and /k/ 

Lesson 6: phonological awareness and grapheme-to-phoneme correspondence of 

“ch/tch, dg/dge, and ph/gh” to /tʃ/, /dʒ/, and /f/ 

Lesson 7: grapheme-to-phoneme correspondence of short vowels “i, a/u, a/ah/o, a, and 

e” to  /ɪ/, /ə/, /ɑ/, /æ/, and /ɛ/ 

Lesson 8: grapheme-to-phoneme correspondence of long vowels “ay, ee/ey/ea, I/ie, 

o/oh/oa, and u/ue/oo” to /e/, /i/, /ɑɪ/, /o/, and /u/ 
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Lesson 9: grapheme-to-phoneme correspondence of other vowels and diphthongs 

“ou/a/aw, oi/oy, ou/au, and oo” to /ɔ/, /oɪ/, /ɑʊ/, and /ʊ/ 

Lesson 10: phonological awareness and grapheme-to-phoneme correspondence of 

suffixes –s, -es, -ed, and -ing 

Lesson 11: phonological awareness and grapheme-to-phoneme correspondence of 

prefixes a-, il-, im-, in-, ir-, non- and un- 

Lesson 12: phonological awareness and grapheme-to-phoneme correspondence of 

suffixes –ful, -ous, and -y 

Lesson 13: grapheme-to-phoneme correspondence of silent consonants 

Lesson 14: spelling patterns with s, ss, c, z, t, d, and g 

Lesson 15: common phonograms or spelling patterns (e.g., ide, ack, ight, and ail) 

Set 2: Semantics 

Lesson 16: vocabulary words and definitions 

Procedures 

Pre-testing.  During an initial 2-hour session, participants were administered three 

assessments as follows: GORT-4 Form A, WAB-R, and PALPA Subtests 25, 26, and 

29-37.  Participants’ pre-test scores for the WAB- R are presented in Table 2.2, pre-test 

scores for the GORT- 4 Form A are presented in Table 2.3, and pre-test scores for the 

PALPA subtests are presented in Table 2.4.  The authors of the GORT-4 specified 

types of errors to be marked.  Errors, also known as reading miscues, were defined as 

substitutions (e.g., peel for pearl, watch for clock), omissions (e.g., the boy is very nice 

read as the boy is nice), additions (e.g., the bird flew read as the bluebird flew), self-
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corrections (e.g., the bird flew read as the bird fell/flew), or repetitions (e.g., the great 

white shark, the great white shark).  Participant 2 had dialectal differences which 

resulted in incorrect vowel productions or /r/ for /l/ and /l/ for /r/substitutions (e.g., /fiʃ/ 

for /fɪʃ/; /bæktiliə/ for /bæktiriə/).  These were not marked as errors unless the vowel 

production resulted in a semantically different word (e.g., most for moist or flies for 

fries).   

All participants attended at least one session per week until they concluded 

treatment.  All treatment sessions lasted 1 hour or less.  Table 2.5 presents the number 

of sessions attended, and number of hours of treatment and homework for each 

participant.  The total duration of participation in this study included up to 13 sessions 

totaling 14 hours (including the 2-hour initial testing session) across 8 weeks and up to 

2 hours and 30 minutes of homework.  The maximum time of participation in this 

study was 16 hours and 30 minutes, completed by Participant 3.  Participant 1 attended 

four treatment sessions totaling 4 hours of direct treatment and 1½ hours of 

homework.  Participant 2 attended five treatment sessions totaling 5 hours of direct 

treatment and 2 hours of homework.  Participant 3 attended six treatment sessions 

totaling 6 hours of direct treatment and 2 ½ hours of homework.   

Baseline.  During the baseline phase, participants were asked to attend pre-

treatment sessions one to two times per week to read passages so that baseline oral 

reading rate and accuracy could be obtained.  During these sessions, two or three 

novel passages were read only once, and no ET lesson was provided.  Average reading 
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level for baseline reading passages was 7.20.  Passages read during the baseline phase 

were never read again.   

Due to the design of the study, the number of baseline passages read was 

different for each participant.  Participant 1 read three baseline passages to establish 

fairly stable initial reading rate and accuracy.  Participant 2 read six baseline passages, 

and Participant 3 read 12 baseline passages.  Errors were marked according to the 

guidelines stated in the GORT-4.  In addition, incorrect pauses (i.e., pausing when no 

punctuation marks were present or not pausing when a punctuation mark was present) 

were counted as errors/miscues.  Reading rate and accuracy were obtained for each 

baseline passage.  Average reading level for baseline passages was 7.4, and average 

passage length was 456 words. 

Treatment.  During the treatment phase, 1-hour treatment sessions were 

scheduled twice a week.  Reading passages used during the treatment phase had an 

average reading level of 7.33.  At the beginning of the initial treatment session, 

participants read a passage to be trained, and baseline values for reading rate and 

accuracy were obtained.  Participants were then trained on the same passage for the 

remainder of the session.  An ET lesson was incorporated into the session between the 

repeated readings.  The participant was instructed on the ET target lesson for that 

session and asked to identify parts of the passage related to the lesson, including 

marking the passage with symbols and/or colors to highlight target letters and 

phonemes.  Each session consisted of a different ET lesson as listed in the Materials 
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section and described in more detail in Appendix B.  See Appendix D for the daily 

treatment procedure flowchart.  

After the ET target lesson, the participant was given the original unmarked 

training passage (intervention probe) to read up to two times or until a target reading 

rate increase of 25% over baseline was met.  This percentage was chosen based on the 

average increase in reading rate obtained by participants in previous MOR studies 

(i.e., Beeson & Insalaco, 1998; Tuomainen & Laine, 1991).  If a 25% increase was not 

achieved, and if time permitted, the participant received another ET lesson with the 

same training passage.  After that ET lesson, the intervention probe was performed 

again up to two times.  If the participant achieved a 25% rate increase over baseline, 

then a new training passage was read and baseline data were obtained.  If a 25% 

increase in reading rate was not achieved and if time had expired, the training passage 

was sent home to be read for 10 minutes each day as homework until the following 

session.  To maintain accountability, homework reading logs and audio recordings of 

oral readings were completed by each participant.  Each session involved a new ET 

lesson, so that no participant received the same lesson twice.  The presentation order 

of the training passages and ET lesson sets were the same for each participant.   

Generalization.  Reading rate criteria were reached a total of three times (on 

three different reading passages) before the participant was allowed to progress to the 

generalization phase of the study.  During the generalization phase, three novel 

passages (with an average reading level of 7.20 and an average length of 492 words) 

were read once, and reading rate and accuracy were documented.  Passages in the 
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generalization phase were never trained or assigned as homework and were never read 

during any other study phase. 

Maintenance.  Upon completion of the generalization phase, participants were 

asked to return every 2 weeks to attend a maintenance session.  During each 

maintenance session, participants were asked to read three novel passages (with an 

average reading level of 7.23 and an average length of 468 words).  Each novel 

passage was read once, and reading rate and accuracy were documented.  Novel 

passages were not trained or assigned as homework.  Novel passages used to assess 

maintenance had not been read during any other study phase.  The number of 

maintenance sessions attended depended upon time remaining for the study.  

Participant 1 attended two maintenance sessions 2 weeks and 5 ½ weeks after the 

conclusion of treatment.  Participant 2 attended one maintenance session 2 weeks after 

the conclusion of treatment.  Participant 3 did not complete the maintenance phase due 

to the time constraints of the study. 

Post-testing.  One assessment (GORT-4 Form B) was administered during a 

single 1-hour session at the conclusion of the study (i.e., at the end of the 10-week 

period).  Participant errors/miscues were marked in the same manner as they were 

during the pre-testing administration phase using the GORT-4 Form A. 

Design 

A single-subject multiple baseline design across participants and behaviors was 

used for this study.  Multiple baseline designs are appropriate for research questions 

addressing the effectiveness of one treatment or independent variable across three or 
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more participants, situations, or behaviors (Sadish & Sullivan, 2011).  A multiple 

baseline design is advantageous because treatment does not need to be withdrawn, 

which is appropriate when treating a behavior that may be unable to return to baseline 

after treatment, such as reading rate and accuracy (Byiers, Reichle, & Symons, 2012).   

Dependent variables included reading rate and reading accuracy.  Reading rate 

was measured by words per minute using the formula 
 

  
       where   is the total 

number of words and   is the total number of seconds.  Reading accuracy was 

measured by percent accuracy using the formula     (
 

  
      )  where   is the 

total number of errors and   is the total number of words and punctuation marks for 

each reading passage.  The independent variable was the MOR plus ET lesson for each 

trained passage.  Data for all dependent variables were graphed for each participant.  

With a single-subject multiple baseline design, dependent variables are 

measured repeatedly throughout the baseline and treatment phases.  According to 

Ebert and Kohnert (2009), when these measures remain the same during the baseline 

phase, experimental control is established.  The introduction of treatment for each 

participant is then staggered to establish experimental control (Byiers, Reichle, & 

Symons, 2012).  Pre-testing and post-testing phases were added to the baseline, 

treatment, generalization, and maintenance phases so that there were a total of six 

experimental phases. 
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Procedural Adherence 

A second observer recorded procedural adherence for 25% of experimental 

sessions.  The observer used a flowchart checklist to note the occurrence or 

nonoccurrence of procedural steps (See daily treatment procedure flowchart in 

Appendix D).  For all of the sessions, the primary researcher was observed at least 

25% of the time.  Procedural adherence was 97.6% for 25% of the treatment sessions.   

Inter-Scorer Agreement 

Data reliability was obtained by having a second observer calculate reading 

rate and accuracy for 25% of the data points.  The observer was blind to whether the 

passages were from baseline, treatment, or post-treatment phases.  A point-by-point 

agreement was performed on 25% of data points.  Disagreements were often resolved 

by reviewing the audio recordings and discussing why errors were documented so that 

an agreement was made.  Inter-scorer agreement was calculated as a percentage using 

the formula 
 

    
      , where   is the number of agreements and   is the number of 

disagreements.  Interjudge reliability was 100% for reading rate and 92% for reading 

accuracy.   

Analyses 

Many single-subject designs do not perform analysis on data obtained; 

therefore, there is not a standard method for calculating effect size for single-subject 

experimental designs (Byiers, Reichle, & Symons, 2012).  This study used four 

methods to analyze treatment effects, which will be discussed in the following 

paragraph. 
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Effect sizes were calculated for data according to the following formula as 

described in Robey, Schultz, Crawford, and Sinner (1999)       
     

  
, where    is 

the mean of treatment,    is the mean of baseline, and    is the standard deviation of 

baseline. 

The second method used for data analysis involved the percentage of 

nonoverlapping data (PND).  To calculate PND, the most extreme value for baseline is 

identified.  For this study, the most extreme values were the highest reading rate and 

the highest percentage of accuracy.  All data points within the treatment phase that 

were greater than or equal to the most extreme baseline value were tallied and divided 

by the total number of treatment probes.  This number was then multiplied by 100 to 

result in a percentage.  For example, if 8 out of 10 treatment data points are greater 

than or equal to the most extreme baseline value, then 8 is divided by 10 (0.80), and 

multiplied by 100, resulting in a PND of 80%.   

 The third method used for data analysis involved the improvement rate 

difference (IRD).  IRD is often used for evidence-based medical research and referred 

to as risk difference or risk reduction (Parker & Hagan-Burke, 2007).  According to 

the Cochrane Collaboration (2006) and Sacket et al. (1997) (as cited in Parker & 

Hagan-Burke, 2007), IRD is the difference between Improvement Rates (IR) of 

treatment and baseline phases.  To calculate the IR of each phase, the formula 

           

       
     is used.  The number improved in baseline is any number that is 

equal to or exceeds any data point in the treatment phase.  The number improved in 

treatment is any number that is equal to or exceeds any data point in the baseline 
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phase.  The term “exceeds” refers to the target behaviors desired to increase or 

decrease.  For this study, target behaviors of reading rate and percentage of accuracy 

were desired to increase.  To calculate the IR of the treatment phase (    , the number 

of treatment probes that are greater than or equal to the lowest baseline probe is tallied 

and then divided by the total number of treatment probes.  To calculate the IR of the 

baseline phase     ), the number of baseline probes that are greater than or equal to 

the lowest treatment probe is tallied and then divided by the total number of baseline 

probes.  The IRD is calculated as         (Parker, Vannest, & Brown, 2009).  

Online calculation of confidence intervals and IRD is offered by the University of 

Manchester Medical School at http://www.phsim.man.ac.uk/ (Buchan, 2004).  This 

web page was used to calculate confidence intervals and confirm correct calculation of 

IRD values.  Confidence intervals were calculated with a confidence level of 95%. 

The fourth method used for data analysis involved visual inspection.  Visual 

inspection was conducted to determine experimental control and effect of treatment on 

reading rate and accuracy.  Byiers, Reichle, and Symons (2012) discuss three 

parameters in which data for single-subject experimental designs should be visually 

inspected: level of performance, trend, and variability.  The data points were visually 

inspected using these parameters. 
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Table 2.1 

Participants’ Demographic Data 

Information Participant 1 Participant 2 Participant 3 

Age in Years 51 47 75 

Months Post Onset 

Stroke 

 

68 107 191 

Gender Female Male Male 

Ethnicity Caucasian Asian Caucasian 

Type of Aphasia 

Type of Alexia 

Anomic 

Phonological 

Anomic 

Phonological 

Conduction 

Deep 

Associated 

Problems 

 

Right Hemiparesis Right Hemiparesis Right 

Hemiparesis 

Premorbid 

Reported Reading 

Frequency 

 

2-4 hours/day 0-30 minutes/day 2-4 hours/day 

Premorbid 

Handedness 

 

Right Right Right 

Highest Level of 

Education 

 

High School Graduate Degree 

(PhD) 

Bachelor’s 

Degree 

Premorbid 

Employment 

Hospital Clerical 

Employee 

Post-Doctoral 

Researcher 

Government 

Investigator 

 

Living 

Arrangements 

With Spouse With Spouse and 2 

Children 

With Spouse 
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Table 2.2 

Participants’ Pretest Raw Scores, Quotients, and Aphasia Types on the Western 

Aphasia Battery-Revised 

 

  

Section Participant 1 Participant 2 Participant 3 

Spontaneous 

Speech 

 

18 14 13 

Auditory Verbal 

Comprehension 

 

10 9.65 7.95 

Repetition 9 8 6.4 

Naming and 

Word Finding 

 

9.3 8.2 8.2 

Reading 20 19.2 13.6 

Writing 16.2 19.6 6.7 

Apraxia  57 52 54 

Aphasia Quotient 92.6 79.7 71.1 

Language 

Quotient 

 

92.5 78.65 63.8 

Aphasia Type Anomic Anomic Conduction 
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Table 2.3 

Participants’ Pretest Reading Rates, Percentages of Accuracy, and Fluency Scores on 

the Gray Oral Reading Test-4 Form A 

 

Note.  
c 
ceiling reached.  Words per minute (wpm). 

  

Story #/ Level 1 2 3 4 5 6 7 8 

Total Words 17 41 52 82 106 100 107 130 

Participant 1 

  Reading Rate (wpm) 

Percentage of Accuracy 

Fluency Score 

 

 

84.29 

100% 

 8 

 

105.57  

95% 

8 

 

119.54 

94% 

 7 

 

99.39 

 91% 

 3 

 

114.18 

93% 

 5 

 

106.95 

94% 

 7 

 

89.16 

91% 

 2 

 

88.63 

 91% 

 0
c
 

Participant 2 

  Reading Rate (wpm) 

Percentage of Accuracy 

Fluency Score 

 

 

91.00 

100% 

9 

 

91.44 

88% 

7 

 

103.00 

89% 

6 

 

92.65 

90% 

3 

 

89.57 

91% 

3 

 

74.07 

90% 

5 

 

76.42 

88% 

1
c
 

 

Participant 3 

  Reading Rate (wpm) 

Percentage of Accuracy 

Fluency Score 

 

 

49.75 

94% 

6 

 

51.14 

75% 

3 

 

53.54 

84% 

4 

 

60.00 

83% 

1
c
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Table 2.4 

Participants’ Pretest Scores, Percentages of Accuracy, and Alexia Types per the 

Psycholinguistic Assessment of Language Processing in Aphasia Subtests 

 

  

Subtest (number) Participant 1 Participant 2 Participant 3 

Imageability & Frequency of Visual Lexical 

Decision (25) 

High Frequency 

Low Frequency 

High Imageability 

Low Imageability 

 

 

28/30 (93%) 

26/30 (87%) 

30/30 (100%) 

24/30 (80%) 

 

 

30/30 (100%) 

26/30 (87%) 

29/30 (97%) 

27/30 (90%) 

 

 

26/30 (87%) 

25/30 (83%) 

30/30 (100%) 

21/30 (70%) 

Visual Lexical Decision & Morphology (26) 

Regularly Inflected 

Derivational ending 

Non-word 

 

15/15 (100%) 

15/15 (100%) 

17/30 (57%) 

 

12/15 (80%) 

14/15 (93%) 

24/30 (80%) 

 

10/15 (67%) 

8/15 (53%) 

25/30 (83%) 

Letter Length Reading (29) 

3 Letter 

4 Letter 

5 Letter 

6 Letter 

 

1.00 seconds 

1.22 seconds 

2.38 seconds 

2.54 seconds 

 

No word length 

effect 

 

1.11 seconds 

1.23 seconds 

1.16 seconds 

1.25seconds 

Syllable Length Reading (30) 

1 Syllable 

2 Syllables 

3 Syllables 

 

1.33 seconds 

1.78 seconds 

2.0seconds 

 

No syllable 

length effect 

 

No syllable 

length effect 

Imageability & Frequency Reading (31) 

High Imageability/ High Frequency  

High Imageability/ Low Frequency  

Low Imageability/ High Frequency 

Low Imageability/ Low Frequency 

 

20/20 (100%) 

20/20 (100%) 

18/20 (90%) 

15/20 (75%) 

 

20/20 (100%) 

16/20 (80%) 

17/20 (85%) 

15/20 (75%) 

 

20/20 (100%) 

11/20 (55%) 

19/20 (95%) 

11/20 (55%) 

Grammatical Class Reading (32) 

Nouns  

Adjectives  

Verbs  

Functors 

 

19/20 (95%) 

19/20 (95%) 

20/20 (100%) 

18/20 (90%) 

 

17/20 (85%) 

18/20 (90%) 

17/20 (85%) 

18/20 (90%) 

 

17/20 (85%) 

18/20 (90%) 

15/20 (75%) 

15/20 (75%) 

Grammatical Class x Imageability Reading (33) 

Nouns  

Functors 

 

19/20 (95%) 

19/20 (95%) 

 

17/20 (85%) 

19/20 (95%) 

 

18/20 (90%) 

11/20 (55%) 

Lexical Morphology and Reading (34) 

Regularly Inflected  

Control Regularly Inflected  

Derivational  

Control Derivational  

Irregularly Inflected  

Control Irregularly Inflected 

 

15/15 (100%) 

12/15 (80%) 

12/15 (80%) 

15/15 (100%) 

12/15 (80%) 

13/15 (87%) 

 

15/15 (100%) 

14/15 (93%) 

11/15 (73%) 

12/15 (80%) 

11/15 (73%) 

13/15 (87%) 

 

5/15 (33%) 

12/15 (80%) 

11/15 (73%) 

13/15 (87%) 

10/15 (67%) 

13/15 (87%) 

Spelling- Sound Regularity and Reading (35) 

Regular  

Exception 

 

29/30 (97%) 

28/30 (93%) 

 

22/30 (73%) 

25/30 (83%) 

 

24/30 (80%) 

25/30 (83%) 

Non-word Reading (36) 

3 Letter 

4 Letter 

5 Letter 

6 Letter 

 

4/6 (67%) 

4/6 (67%) 

6/6 (100%) 

2/6 (33%) 

 

6/6 (100%) 

5/6 (83%) 

5/6 (83%) 

2/6 (33%) 

 

0/6 (0%) 

2/6 (33%) 

1/6 (17%) 

1/6 (17%) 

Sentence Reading (37) 28/36 (78%) 28/36 (78%) 0/36 (0%) 

Alexia Type Phonological Phonological Deep 
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Table 2.5 

Participants’ Number of Baseline, Generalization, and Maintenance Reading 

Passages, Hours of Treatment, and Hours of Homework 

 Participant 1 Participant 2 Participant 3 

Number of Reading Passages 

Baseline 

Generalization 

Maintenance 

 

3 

3 

6 

 

6 

3 

3 

 

12 

3 

0 

Total Sessions/ Hours of 

Treatment 

4 5 6 

Total Hours of Homework 1.5 2 2.5 
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CHAPTER III 

RESULTS 

 

The present study was a single-subject multiple baseline design replicated 

across three participants to determine the effectiveness of multiple oral reading 

combined with explicit teaching treatment on reading rate and accuracy for persons 

with aphasia and acquired alexia.  Treatment sessions were 1 hour in length, and the 

total number of treatment sessions ranged from four to six.  Research questions were 

answered by administering probes throughout baseline, treatment, generalization, and 

maintenance phases to document reading rate as measured in words per minute (wpm) 

and reading accuracy as measured by percentage correct.  The following sections 

describe the results for the proposed research questions: 

Research Question One: Reading Rate 

What is the effect of multiple oral reading (MOR) combined with explicit 

teaching (ET) on reading rate in adults with chronic acquired alexia? 

A summary of participants’ results for all analyses performed is presented in 

Table 3.1.  Effect size data for participants’ reading rate is presented in Table 3.2.  

Effect sizes were calculated for participants using the formula developed by Busk and 

Serlin (1992) (as cited in Robey, Schultz, Crawford, & Sinner, 1999).  Effect sizes for 

single-subject multiple baseline designs are classified as small, medium, and large 

when at 2.6, 3.9, and 5.8, respectively for studies involving alexia and agraphia in 

persons with aphasia (Beeson, Magloire, & Robey, 2005).  During the baseline phase, 

Participant 1 had a reading rate average of 74.85 wpm with a range of 65.84 wpm to 
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80.04 wpm.  During the treatment phase, she increased her reading rate to an average 

of 92.061 wpm with a range of 79.60 wpm to 111.30 wpm.  The effect size for 

Participant 1 for reading rate was small at 2.19.  During the baseline phase, Participant 

2 had a reading rate average of 63.64 wpm with a range of 61.24 wpm to 68.78 wpm.  

During the treatment phase, he increased his reading rate to to an average of 90.39 

wpm with a range of 71.11 wpm to 120.62 wpm.  The effect size for Participant 2 was 

large at 8.39.  During the baseline phase, Participant 3 had an average reading rate of 

38.14 wpm with a range of 30.44 wpm to 45.35 wpm.  During the treatment phase, he 

increased his reading rate to an average of 51.98 wpm with a range of 40.72 wpm to 

63.15 wpm.  The effect size for Participant 3 was small at 2.85.  

Percentage of nonoverlapping data (PND) was calculated for all participants. 

Values less than 50% are interpreted as unreliable treatment, 50-70% are interpreted as 

questionable effectiveness of treatment, 70-90% are interpreted as fairly effective 

treatment, and greater than 90% are interpreted as highly effective treatment (Wendt, 

2009).  Participant 1 obtained a reading rate PND of 85.71% (fairly effective).  

Participant 2 obtained a reading rate PND of 100% (highly effective).  Participant 3 

obtained a reading rate PND of 81.25% (fairly effective).  Overall, participants 

achieved fairly to highly effective treatment effects for reading rate based on PND.   

Improvement rate difference (IRD) was calculated for all participants.  An IRD 

of 0.5 or 50% is interpreted as only chance level improvement.  An IRD of 1.0 or 

100% can be interpreted as improvement of behavior as a result of treatment (Parker, 

Vannest, & Brown, 2009).  Participant 1 obtained a reading rate IRD of 0.67 with a 
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95% confidence interval (CI) of 0.118 to 0.943, which was slightly greater than 

improvement by chance.  Participant 2 obtained a reading rate IRD of 1.00 with a CI 

of 0 due to the IRD value, which indicated that improvement in reading rate was a 

result of treatment.  Participant 3 obtained a reading rate IRD of 0.66 with a CI of 

0.386 to 0.864, which was slightly greater than improvement by chance.   

Participant data points were visually inspected for level, trend, and variability.  

Figure 3.1 presents participant data for reading rate across study phases.  In terms of 

level, Participant 1 demonstrated an average reading rate of 74.85 wpm during the 

baseline phase and 92.06 wpm during the treatment phase.  Participant 2 demonstrated 

an average reading rate of 63.64 wpm during the baseline phase and 90.39 wpm 

during the treatment phase.  Participant 3 demonstrated an average reading rate of 

38.14 wpm during the baseline phase and 51.98 wpm during the treatment phase.  

Across participants, treatment phase averages were greater than initial average reading 

rates of their respective baseline phases, demonstrating increased levels of 

performance.  Increased levels of performance were also supported by visual 

inspection of trends.  All Participants showed a rising slope visible across the 

treatment phases, which indicated improvement compared to their respective baseline 

phases.   

In terms of variability, Participant 1’s reading rate values were somewhat 

stable throughout the baseline phase yet variable throughout the treatment phase, 

indicating that a change in reading rate occurred with the introduction of treatment.  

For Participant 2, reading rate values were fairly stable across the baseline phase, yet 
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highly variable throughout treatment, indicating that a change in reading rate occurred 

with the introduction of treatment.  For Participant 3, reading rate values were fairly 

variable throughout all study phases. 

In summary, Participant 1 and Participant 3 demonstrated small effect sizes for 

reading rate, and Participant 2 demonstrated a large effect size for reading rate.  In 

terms of PND, treatment effects were fairly effective (85.71% and 81.25% for 

Participant 1 and Participant 3, respectively) to highly effective (100% for Participant 

2).  In terms of IRD, there was slightly greater than chance improvement (0.67 for 

Participant 1 and 0.66 for Participant 3) to effective treatment improvement (1.00 for 

Participant 2) in reading rate as a result of MOR with ET treatment.  In terms of visual 

inspection, all three participants showed increased levels, rising trends, and variability 

of reading rates.  Overall, these data indicate an increase in reading rate as a result of 

MOR with ET treatment. 

Research Question Two: Reading Accuracy 

What is the effect of MOR combined with ET for reading accuracy in adults 

with chronic acquired alexia? 

A summary of participants’ results of all analyses is presented in Table 3.3.  

Effect size data for participants’ reading accuracy is presented in Table 3.4.  

Participant 1 averaged 92.17% accuracy during the baseline phase with a range of 

89.56% to 93.75%.  During the treatment phase, accuracy increased to an average of 

94.79% with a range of 92.85% to 96.92%.  Effect size for Participant 1 for reading 

accuracy was small at 1.15.  Participant 2 averaged 89.81% accuracy during the 
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baseline phase with a range of 88.21% to 91.35% accuracy.  During the treatment 

phase, accuracy increased to an average of 92.53% with a range of 88.60% to 96.07%.  

Effect size for Participant 2 for reading accuracy was small at 2.70.  Participant 3 

averaged 67.21% accuracy during the baseline phase with a range of 61.13% to 

75.89%.  During the treatment phase, accuracy increased to an average of 69.95% with 

a range of 64.02% to 76.47%.  Effect size for Participant 3 for reading accuracy was 

small at 0.54.  

PND for reading accuracy was calculated for all participants.  Participant 1 

obtained a reading accuracy PND of 57.14% (questionable effectiveness).  Participant 

2 obtained an accuracy PND of 66.67% (questionable effectiveness).  Participant 3 

obtained an accuracy PND of 6.25% (unreliable effectiveness).  Overall, participants 

achieved unreliable to questionably effective results of treatment in terms of reading 

accuracy.   

IRD was calculated for all participants.  Participant 1 obtained a reading 

accuracy IRD of 0.33 with a CI of -0.138 to 0.805.  Participant 2 obtained an accuracy 

IRD of 0.17 with a CI of -0.115 to 0.573.  Participant 3 obtained an accuracy IRD of 

0.25 with a CI of 0.022 to 0.537.  According to IRD results, all participants obtained 

chance level improvement in reading accuracy as a result of MOR with ET treatment. 

Figure 3.2 presents participant data for reading accuracy across study phases.  

By visual inspection, Participant 1 demonstrated an average reading accuracy of 

92.17% during the baseline phase and 94.79% during the treatment phase.  Participant 

2 demonstrated an average reading accuracy of 89.81% during the baseline phase and 
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92.53% during the treatment phase.  Participant 3 demonstrated an average percentage 

of accuracy of 67.21% during the baseline phase and 69.95% during the treatment 

phase.  Across participants, treatment phase reading accuracy averages were slightly 

greater than average reading accuracies during baseline phases, demonstrating a 

slightly increased level of performance.   

In terms of trend, there was a flat slope across study phases for Participant 1, 

Participant 2, and Participant 3, demonstrating minimal changes in percentage of 

accuracy as a result of treatment.  In terms of variability, reading accuracy values were 

fairly stable throughout all study phases for Participant 1 and Participant 2, 

demonstrating that treatment did not result in changes to reading accuracy.  Reading 

accuracy values were moderately variable across all study phases for Participant 3, 

demonstrating that treatment did not result in changes to reading accuracy. 

In summary, all participants demonstrated small effect sizes (1.15, 2.70, and 

0.54, respectively) for reading accuracy.  There were unreliable treatment effects 

(6.25% for Participant 3) to questionable treatment effects (57.14% and 66.6% for 

Participant 1 and Participant 2, respectively) in regard to PND.  IRD values were 0.33, 

0.17, and 0.25 for participants.  Per visual inspection, there were slightly increased 

levels for all participants as well as flat trends and slight variability of percentage of 

accuracy.  These data demonstrated a lack of increase in reading accuracy as a result 

of MOR with ET treatment. 
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Research Question Three: Generalization to Untrained Passages 

Is there generalization and maintenance from trained to untrained reading 

passages for reading rate and/or accuracy as a consequence of MOR combined with 

ET intervention? 

Visual inspection of multiple baseline data for reading rate and accuracy were 

used to determine generalization and maintenance of treatment effects.  Additionally, 

pre- and post-testing results per the Gray Oral Reading Test-Fourth Edition- Form A 

and B (GORT-4; Wiederholt & Bryant, 2001) were inspected to determine 

generalization of treatment effects.  A summary of generalization and maintenance 

data for reading rate is presented in Table 3.5.  A summary of generalization and 

maintenance data for reading accuracy is presented in Table 3.6. 

Visual inspection of the data suggested generalization for all participants for 

increased reading rates with treatment.  Participant 1 averaged 74.85 wpm during the 

baseline phase.  This average increased to 92.06 in the treatment phase.  After 

treatment was concluded, her reading rates averaged 89.04 wpm (an 18.96% increase 

from baseline and 14.19 wpm higher than baseline).  These data demonstrated an 

increased level of performance with generalization and maintenance of treatment 

effects for reading rate.  Participant 1 averaged 92.17% reading accuracy during the 

baseline phase, which increased to 94.79% in the treatment phase.  After treatment 

was concluded, her reading rates averaged 94.46% (a 2.48% increase from baseline), 

demonstrating a slightly increased level of performance with generalization and 

maintenance of treatment effects for reading accuracy.  There was a rising trend for 
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reading rate and a flat trend for reading accuracy, indicating increases in reading rate 

with the introduction of treatment, yet no changes in accuracy.  Data for reading rate 

were variable across study phases, and data for accuracy were fairly stable across 

study phases.  These results indicated that changes occurred for reading rate values 

with the introduction of treatment, yet changes did not occur for reading accuracy.  

Increases in reading rates were generalized to novel texts, and improvements were 

maintained when assessed 5 ½ weeks after the conclusion of treatment.   

Participant 2 averaged 63.64 wpm during the baseline phase.  This average 

increased to 90.39 wpm in the treatment phase.  After treatment was concluded, his 

reading rates averaged 78.79 wpm (a 23.79% increase from baseline and 15.15 wpm 

higher than baseline).  These data demonstrated an increase level of performance with 

generalization and maintenance of treatment effects for reading rate.  Participant 2 

averaged 89.81% reading accuracy during the baseline phase.  This average increased 

to 92.53% in the treatment phase.  After treatment was concluded, his reading rates 

averaged 90.03% (a 0.24% increase from baseline) indicating a slightly increased level 

of performance with generalization and maintenance of treatment effects for reading 

accuracy.  There was a rising trend for reading rate and a flat trend for reading 

accuracy, indicating increases in reading rate with the introduction of treatment, yet no 

changes in accuracy.  Data for reading rate were fairly stable during the baseline 

phase, yet became variable during treatment and generalization phases, indicating that 

the changes in reading rate occurred with the introduction of treatment.  Data for 

reading accuracy were fairly stable across study phases, indicating that the 
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introduction of treatment did not cause changes in reading accuracy.  Increases in 

reading rates were generalized to novel texts, and improvements were maintained 

when assessed 2 weeks after the conclusion of treatment.   

Participant 3 averaged 38.14 wpm during the baseline phase.  This average 

increased to 51.98 wpm in the treatment phase.  After treatment was concluded, his 

reading rates averaged 59.68 wpm (a 56.47% increase from baseline and 21.54 wpm 

higher than baseline).  These data demonstrated an increased level of performance 

with generalization of treatment effects for reading rate.  Participant 3 averaged 

67.21% reading accuracy during the baseline phase.  This average increased to 69.95% 

in the treatment phase.  After treatment was concluded, his reading rates averaged 

69.12% (a 2.84% increase from baseline), indicating a slightly increased level of 

performance and generalization of treatment effects for reading accuracy.  There was a 

rising trend for reading rate and a flat trend for reading accuracy, indicating increases 

in reading rate with the introduction of treatment, yet no changes in accuracy.  Data 

for reading rate were variable across study phases, and data for accuracy were fairly 

stable across study phases.  These results indicated that changes occurred for reading 

rate values with the introduction of treatment, yet changes did not occur for reading 

accuracy.  Increases in reading rates generalized to novel texts when assessed at the 

conclusion of treatment.   

After treatment, participants were administered the GORT-4 Form B to assess 

treatment effects on reading skills as compared to pre-treatment assessment with the 

GORT-4 Form A.  Table 3.7 lists participants’ post-test GORT-4 Form B scores.  
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Table 2.3 lists participants’ pre-test GORT-4 Form A scores.  Prior to treatment, 

Participant 1 averaged 100.96 wpm, with 93.62% accuracy and 82.5% correct reading 

comprehension across reading levels 1-8.  Following treatment, Participant 1 averaged 

117.07 wpm, with 96.12% accuracy and 85% correct reading comprehension across 

reading levels 1-8.  Six of the eight fluency scores achieved on Form B were greater 

than fluency scores achieved on Form A, indicating increased oral reading fluency 

after MOR with ET treatment.  

Prior to treatment, Participant 2 averaged 88.30 wpm with 90.85% accuracy 

and 80% correct reading comprehension across reading levels 1-7.  After treatment, 

Participant 2 averaged 101.54 wpm with 93.71% accuracy and 82.85% correct reading 

comprehension across reading levels 1-7.  Four of the seven fluency scores achieved 

on Form B were greater than fluency scores achieved on Form A, indicating increased 

oral reading fluency after treatment. 

Prior to treatment, Participant 3 averaged 52.14 wpm with 82% accuracy and 

32% correct reading comprehension across reading levels 1-4.  After treatment, 

Participant 3 averaged 75.98 wpm with 65.62% accuracy and 40% correct reading 

comprehension across levels 1-6.  Participant 3 increased his level of ceiling 

attainment from level 4 on Form A to level 6 on Form B.  Of the four overlapping 

levels, one fluency score was greater than fluency scores achieved on Form A.  

Figure 3.3 depicts a comparison of participants’ pre-test and post-test scores 

for reading rate according to the GORT-4 Forms A and B.  Per visual inspection all 

three participants demonstrated increased reading rates during post-testing compared 



Texas Tech University Health Sciences Center, Andrea Cox, May 2013 

 51 

to pre-testing across different grade level reading passages.  Reading rate remained 

fairly stable, with a slight decrease in rate as story level/text difficulty level increased. 
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Table 3.1 

Participants’ Average Reading Rates During the Baseline and Treatment Phases, 

Percent Nonoverlapping Data, and Improvement Rate Difference Results 

Note.  Words per minute (wpm).  Percent Nonoverlapping Data (PND).  Improvement 

Rate Difference (IRD).  

 Participant 1 Participant 2 Participant 3 

Baseline wpm 74.85 63.63 38.14 

Treatment wpm 92.06 90.38 51.98 

PND 85.71% (fairly 

effective) 

100% (highly 

effective) 

81.25% (fairly 

effective) 

IRD 0.67 (slightly > 

chance) 

1.00 (> chance) 0.66 (slightly > 

chance) 
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Table 3.2 

Participants’ Number of Observations, Mean Reading Rates, Standard Deviations, 

and Effect Size Magnitudes for Baseline and Treatment Phases 

 

Note.  Standard deviation (S.D.).  Words per minute (wpm).  

 # Of 

Observations 

Mean Reading Rate (wpm), 

S.D. 

Effect Size, Magnitude 

Participant 1 

  Baseline 

Treatment 

 

3 

7 

 

74.85, 7.83 

92.06, 10.58 

 

 

2.19, Small 

Participant 2 

Baseline 

Treatment 

 

6 

12 

 

63.64, 3.19 

90.39, 13.57 

 

 

8.39, Large 

Participant 3 

  Baseline 

  Treatment 

 

12 

16 

 

38.14, 4.85 

51.98, 7.43 

 

 

 

2.85, Small 
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Table 3.3 

Participants’ Average Percentage of Accuracy for Baseline and Treatment Phases, 

Percent Nonoverlapping Data Values, and Improvement Rate Difference Values 

 Participant 1 Participant 2 Participant 3 

Baseline % accuracy 92.20 89.81 38.14 

Treatment % accuracy 94.79 92.53 51.98 

PND 57.14% 

(questionable) 

66.6% 

(questionable) 

6.25% 

(unreliable) 

IRD 0.33 (< chance) 0.16 (< chance) 0.25 (< chance) 

Note. Percent Nonoverlapping Data (PND).  Improvement Rate Difference (IRD).  
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Table 3.4 

Participants’ Number of Observations, Mean Percentage of Reading Accuracy, 

Standard Deviations, and Effect Size Magnitudes for Treatment Phases 

Note.  Standard deviation (S.D.).   

 

 

 

  

 # Of 

Observations 

Mean Percent Accuracy/ S.D. Effect Size, Magnitude 

Participant 1 

  Baseline 

Treatment 

 

3 

7 

 

92.17%, 2.28 

94.79%, 1.69 

 

 

1.15, Small 

Participant 2 

  Baseline 

Treatment 

 

6 

12 

 

89.81%, 1.01 

92.53%, 2.35 

 

 

2.70, Small 

Participant 3 

  Baseline 

  Treatment 

 

12 

16 

 

67.21%, 5.08 

69.95%, 3.88 

 

 

0.54, Small 
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Table 3.5 

Participants’ Average Reading Rate in the Baseline, Generalization, and Maintenance 

Phases, Effect Size, and Gray Oral Reading Test-4 Pre-Testing and Post-Testing 

Reading Rates  

 

 Participant 1 Participant 2 Participant 3 

Baseline wpm 74.85 63.63 38.14 

Generalization and/or 

Maintenance wpm 

89.04 78.79 59.68 

Effect Size 1.84 (small) 4.11 (medium) 4.45 (medium) 

GORT-4 Pre-Test (6
th

 

level) wpm 

106.95 74.07 N/A 

GORT-4 Post-Test (6
th

 

level) wpm 

122.25 93.13 58.86 

Note.  Words per minute (wpm).  Gray Oral Reading Test-4 (GORT-4). 
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Table 3.6 

Participants’ Average Percentages of Accuracy for the Baseline, Generalization, and 

Maintenance Phases, Effect Sizes, and Gray Oral Reading Test-4 Pre-Testing and 

Post-Testing Percentages of Accuracy 

 

 Participant 1 Participant 2 Participant 3 

Baseline % Accuracy 92.17 89.81 67.21 

Generalization and/or Maintenance 

% 

94.46 90.03 69.17 

Effect Size 1.44 (small) 0.44 (small) 0.38 (small) 

GORT-4 Pre-Test (6
th

 level) % 

Accuracy 

94 90 N/A 

GORT-4 Post-Test (6
th

 level) % 

Accuracy 

98 92 38 

Note.  Words per minute (wpm).  Gray Oral Reading Test-4 (GORT-4). 
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Table 3.7 

 Participants’ Post-test Reading Rates, Percentages of Accuracy, and Fluency Scores 

on the Gray Oral Reading Test-4 Form B 

 Note.  
c 
ceiling reached.  Words per minute (wpm). 

 

 

Story Level # 1 2 3 4 5 6 7 8 

Total Words 21 40 52 81 103 104 99 125 

Participant 1 

Reading Rate (wpm) 

Percentage of 

Accuracy 

Fluency Score 

 

 

105.00 

85% 

 

5 

 

157.89 

100% 

 

10 

 

107.58 

96% 

 

7 

 

128.23 

 99% 

 

8 

 

137.33 

99% 

 

8 

 

122.25 

98% 

 

8 

 

95.80 

98% 

 

4 

 

82.41 

 94% 

 

1
c
 

Participant 2 

Reading Rate (wpm) 

Percentage of 

Accuracy 

Fluency Score 

 

 

118.86 

100% 

 

10 

 

105.26 

95% 

 

6 

 

109.09 

94% 

 

7 

 

104.06 

93% 

 

3 

 

108.39 

96% 

 

4 

 

93.13 

92% 

 

4 

 

75.18 

86% 

 

1
c
 

 

 

Participant 3 

Reading Rate (wpm) 

Percentage of 

Accuracy 

Fluency Score 

 

 

62.37 

71% 

 

2 

 

 

77.92 

75% 

 

3 

 

83.87 

73% 

 

3 

 

85.86 

63% 

 

2 

 

87.04 

71% 

 

2 

 

58.86 

38% 

 

1
c
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Figure 3.1.  Participant Data for Reading Rate across Study Phases  
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Figure 3.2.  Participant Data for Reading Accuracy across Study Phases 
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Figure 3.3.  Participants’ Pre- and Post-Test Reading Rates per Gray Oral Reading Test-4 
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CHAPTER IV 

DISCUSSION 

 

A common deficit of individuals with left hemispheric stroke is aphasia with 

accompanying alexia.  Treatment for acquired alexia often consists of Multiple Oral 

Reading (MOR) (Moyer, 1979; Beeson & Insalaco, 1998; Moody, 1988), in which 

persons are asked to repeatedly read a passage until rate and/or accuracy criteria are 

met, or Oral Reading for Language in Aphasia (ORLA) (Cherney, Merbitz, & Grip, 

1986), in which reading is performed chorally with a clinician.  These treatment 

methods involving repeated readings have been based upon research that targets 

readers with developmental dyslexia or alexia (Hawkins, Hale, Sheeley, & Ling, 

2011).   

Another treatment method combined with repeated reading and proven to 

effectively increase reading rate and accuracy in children with developmental alexia is 

Explicit Teaching (ET) (Vadasy & Sanders, 2008; Shippen, Houchins, Steventon, & 

Sartor, 2005; Hawkins, Hale, Sheeley, & Ling, 2011).  Studies outline the importance 

of explicit teachings such as vocabulary previewing and phonological awareness.  

Several studies have applied ET with adults with alexia and achieved improvements in 

reading accuracy (Bowes & Martin, 2007; Yampolsky & Waters, 2002; Friedman & 

Lott, 2002; Beeson, Rising, Kim, & Rapcsak, 2010; Kendall, Conway, Rosenbek, & 

Gonzalez-Rothi, 2003; Kim & Beaudoin-Parsons, 2007). 
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Studies with children have combined repeated reading treatments with ET to 

improve reading rate and accuracy in children.  To date, MOR and ET have only been 

researched separately in adults with acquired alexia.  This researcher hypothesized that 

the combination of MOR with ET might improve reading rate and accuracy in adults 

with acquired alexia.  The current study involved a single-subject multiple baseline 

design across participants and behaviors to evaluate the effect of MOR paired with ET 

on reading rate and accuracy of persons with chronic acquired alexia due to a left 

hemispheric stroke.  Results for each research question will be discussed in the 

following sections.  

Treatment Effects For Reading Rate 

All participants showed an increase in reading rate with treatment, with 

varying effect sizes.  Interpretation of all values suggests that treatment consisting of 

MOR and ET is fairly to highly effective for increasing reading rates in persons with 

aphasia and acquired alexia.  When persons with aphasia and alexia participated in 

treatment involving massed practice as well as focus on specific grapheme-phoneme 

associations, their reading rate increased. 

The duration of treatment was dependent upon when the participants reached 

criterion (i.e., 25% increase in reading rate over baseline rate).  Participant 1 met 

criterion in the minimum amount of time with only four treatment sessions (4 hours 

plus 1.5 hours of homework practice).  Participant 2 met criterion after five sessions (5 

hours plus 2 hours of homework practice).  Participant 3 met criterion after six 

sessions (6 hours and 2.5 hours of homework practice).  These results indicate that 
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improvement in reading rate can be achieved in a relatively short amount of time (4 to 

6 hours of treatment and 1.5 to 2.5 hours of homework practice).  This number of 

treatment sessions was much shorter compared to previous studies: Moyer (1979) 

provided 18 hours of treatment and Beeson and Insalaco (1998) provided 22.5 hours 

of treatment.  The findings in this study illustrated that even with a limited number of 

treatment sessions/hours, improvement occurred.  Additionally, homework appeared 

to be beneficial.  Thus, individuals with aphasia and alexia could benefit from a 

combination of clinician-directed MOR and ET and self-directed, at-home MOR 

treatment.   

The criterion of a 25% increase in reading rate was chosen because it was the 

average percentage of increase of the participants in other studies that applied MOR 

(Beeson & Insalaco, 1998; Tuomainen & Laine, 1991).  Perhaps if there were a greater 

number of times that criterion had to be met, there would be a greater number of 

sessions to discern if a larger effect size was associated with an increased number of 

treatment sessions.  Also, if the criterion were increased to greater than 25%, more 

treatment sessions may have been required, yet even greater improvements in reading 

rate may have been possible.  The participants in this study achieved varying effect 

sizes of MOR with ET treatment for improving reading rate.  There are several 

possible reasons for the effect size variability, which will be discussed in the following 

paragraphs.   

Participant 2 may have achieved a large effect size (the highest effect size 

value of this study) because of his premorbid level of reading.  With an advanced 
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degree and previous employment as a post-doctoral researcher, Participant 2 was 

premorbidly required to read research articles and texts involving an advanced reading 

level on a regular basis.  Perhaps because Participant 2 often read higher-level texts 

premorbidly, he obtained a larger effect size, a higher PND, and a greater IRD value 

for reading rate than Participant 1 and Participant 3.  Prior to their strokes, Participant 

1 read business reports to perform clerical work, and Participant 3 read governmental 

reports for his career as an investigator for the government.  Although no research has 

been conducted analyzing the effects of premorbid level and degree of reading on 

post-stroke recovery of reading rates, there have been studies that predict premorbid 

Intelligence Quotient (IQ) from performance on assessments administered post-stroke 

(e.g., Johnstone, Callahan, Kapila, & Bouman, 1996). 

 Another possible reason for differences in results may be the different alexia 

types of the participants.  Type of alexia was determined by the Psycholinguistic 

Assessment of Language Processing in Aphasia (PALPA; Kay, Lesser, & Coltheart, 

1992) Subtests.  Participant 1 had phonological alexia as characterized by difficulty 

reading non-frequent words, words with low imageability, and pseudo words with 

high and low imageability.  These deficits are due to an inability to sound out words.  

Participant 2 had phonological alexia similar to Participant 1.  Participant 3 had deep 

alexia, characterized by a greater difficulty reading verbs and functor word classes as 

well as difficulty with low frequency, low imageability, and pseudo words. 

Kim and Russo (2010) hypothesized that varying results with MOR were due 

to the participant’s type of alexia.  The one participant involved in their study had 
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deep alexia and did not perform as well as researchers had anticipated.  The 

researchers suggested that MOR is most successfully implemented with persons with 

pure alexia who have high single word accuracy and with individuals who have mild 

fluent types of aphasia.  The participants of the current study had mild-moderate fluent 

types of aphasia.  Tuomainen and Laine (1991) similarly suggested that persons with 

pure alexia are better candidates for MOR than persons with other types of alexia.  In 

this study, Participant 1 and Participant 2 had phonological alexia, and Participant 3 

had deep alexia.  

Based on the results of this study, it appears that persons with phonological 

and deep alexia benefit from MOR with ET treatment.  This may be due to the content 

of the ET, which trained grapheme-to-phoneme correspondences as well as common 

phonographs, (e.g., -ight, -ough, -ack).  Individuals that may receive the least benefit 

from MOR with ET treatment could be persons with semantic and deep alexia.  

Individuals with semantic alexia can read fluently, yet do not apply meaning to words; 

therefore, the content of ET and the premise of increasing reading rate and accuracy 

with MOR would not be necessary.  Persons with deep alexia have a combination of 

phonological and semantic alexia such that they are unable to make grapheme-to-

phoneme correspondences and do not apply meaning to words read.  Individuals with 

deep alexia may receive some benefit from MOR with ET treatment, as was the case 

with Participant 3 in this study, but they may not make improvements as substantial as 

individuals with surface or phonological alexia. 
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It is important to note that none of the participants achieved average reading 

rates for typical adults without aphasia, which is 150-200 wpm (Rayner & Pollatsek, 

1989).  During treatment Participant 1 reached an average reading rate of 92.06 wpm, 

which decreased to an average of 89.04 wpm during generalization and maintenance 

phases.  Participant 2 reached an average reading rate of 90.39 wpm, which decreased 

to an average of 78.79 wpm during the generalization and maintenance phases.  

Participant 3 reached an average reading rate of 51.98 wpm, which increased to an 

average of 59.68 wpm during the generalization phase.  Although these participants 

demonstrated increases in average reading rate during treatment and generalization 

phases as compared to baseline phase, their reading rates were still considered slow, 

which may have implications regarding their ability to complete everyday tasks which 

involve reading. 

 Vadasy & Sanders (2008) suggested that certain students involved in a 

repeated reading program with vocabulary extension might not achieve increased 

reading rates due to very poor initial reading accuracy, which negatively impacted 

reading rates.  Reading accuracy for Participant 3 was lower than all other participants, 

which may be why his reading rate was much lower than the other two participants in 

this study.  However, his reading rate did improve with MOR plus ET treatment.  

Additionally, all participants might have achieved higher reading rates with additional 

treatment. 

In summary, all three participants achieved higher reading rates using MOR 

with ET treatment, indicating that this treatment method is fairly to highly effective.  
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Several factors may have accounted for differences in responses to MOR with ET 

treatment, such as differences with the following: number of treatment sessions 

attended by each participant, premorbid levels of reading, type of alexia, and poor 

initial reading accuracy.   

Treatment Effects For Reading Accuracy 

 None of the three participants achieved a substantial increase in oral reading 

accuracy following MOR plus ET treatment.  Small effect sizes for participants for 

reading accuracy may be due to the structure of treatment.  Participants were asked to 

repeatedly read passages during the treatment session and at home each day as part of 

the MOR aspect of treatment to target increases in reading rate.  Repeated reading 

increases reading rate but not reading accuracy in adults with acquired alexia (Moyer, 

1979; Beeson & Insalaco, 1998; Moody, 1988; Tuomainen & Laine, 1991).  ET was 

provided within the treatment session to target increased reading accuracy by directly 

teaching decoding skills.  Participants were taught one lesson per session and were not 

asked to specifically practice the lessons at home, although they were asked to 

repeatedly read the target passages at home.  Therefore, participants had less exposure 

to ET compared to MOR.  This may have caused a greater treatment effect for reading 

rate compared to reading accuracy.    

Previous studies applying ET of grapheme-to-phoneme correspondences 

involved participants with phonological and deep alexia (Bowes & Martin, 2007; 

Yampolsky & Waters, 2002; Friedman & Lott, 2002; Beeson, Rising, Kim, & 

Rapcsak, 2010; Kim & Beaudoin-Parsons, 2007; Kendall et al., 2003).  A grapheme-
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to-phoneme correspondence ET treatment is appropriate for phonological and deep 

alexia types because persons with these alexia types have difficulty sounding out 

words.  ET treatment in those studies focused on reading accuracy rather than reading 

rate with persons with phonological and deep alexia.  Participants achieved increased 

reading accuracy with treatment.  Because the participants of this study had 

phonological or deep alexia, similar increases in accuracy were expected.  The 

participants in Kendall et al. (2003) increased their single word reading accuracy.  

Participant 1 increased CV real words significantly (7.63; large effect size), yet did not 

significantly increase oral reading accuracy of CV non-words.  Participant 2 increased 

CV real words significantly (1.11; large effect size) and increased CV non-words 

significantly (0.62; medium effect size).  

The participant in Kim and Beaudoin-Parsons (2007) increased reading 

accuracy on the GORT-4 from 20.5% during pre-testing to 31.2% during post-testing.  

Participants in the current study achieved slight increases in reading accuracy (an 

average increase of 1.81%).  These differences in results may be due to the short 

amount of time that participants were in treatment.  Previous studies have 

implemented intensive treatment schedules.  Kim and Beaudoin-Parsons (2007) 

conducted treatment for 70 sessions (approximately 70 hours) over 8 months, and 

Kendall et al. (2003) provided 162 hours of treatment over 5 months.  The current 

study applied 4 to 6 hours of treatment within 3 weeks, and the majority of treatment 

time was dedicated to MOR. 
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 Another possible reason why participants in this study achieved minimal 

increases in reading accuracy may be due to a ceiling effect.  Participant 1 was 92.17% 

accurate during baseline probes of text-level material and increased reading accuracy 

to 94.97% during treatment probes.  Although Participant 1 did not reach 100% 

accuracy, she may have reached a personal ceiling considering her aphasia and alexia.  

It is important to note that persons without aphasia or alexia may have difficulty 

reading a novel passage with 100% accuracy.  Participant 2 averaged 89.81% accuracy 

during baseline probes and retained accuracy with 92.53% during treatment probes.  

Participant 3 had lower accuracy than the other two participants: He averaged 67.21% 

accuracy during baseline probes and increased accuracy to 69.94% during treatment 

probes.  

 Participant 3’s lower reading accuracy may have been associated with his 

limited ET lessons.  Although he attended six sessions (6 hours of treatment), the 

lessons and reading passages were modified to only include half of each lesson and 

approximately 200 words of a passage.  In essence, he only received 50% of the 

material for ET compared to the other two participants.  Along with learning 50% of 

the material, Participant 3 also reported that he had more difficulty learning the ET 

material based on the way he learned to read when in school: He did not learn to read 

using a phonetic/phonemic approach.  He reported having minimal interest in reading 

and spelling/writing before his stroke.  Because of a lack of exposure to a phonics-

based reading approach, the ET lessons covered novel information; therefore, he could 

not activate background knowledge of the concepts.  During the lessons, it was 
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difficult for Participant 3 to make phonemic connections to orthographic 

representations; however, this may have been associated with his innate learning style 

rather than his acquired deep alexia and may have negatively impacted the ET lessons’ 

effect on increasing oral reading accuracy.  

Generalization and Maintenance of Treatment Effects for Reading Rate and 

Accuracy 

All participants showed generalization of increased reading rate and retained 

their average percentage of accuracy values from treatment to generalization.  Using 

MOR and ET treatment, these individuals increased their reading rate during 

treatment, generalized increases in reading rate to novel passages, and maintained 

increased reading rates over time.  These findings were similar to Beeson, Magloire, 

and Robey (2005) who found that with MOR treatment, a participant with pure alexia 

increased his reading rate from 31.63 wpm to 50.11 wpm on novel, untrained 

passages.  However, the Beeson et al. (2005) study involved 32 treatment sessions; 

whereas, the current study involved 4-6 treatment sessions/hours.  Thus, the added ET 

treatment may have expedited the attainment of increased reading rate results. 

All participants showed improvement from pre-testing to post-testing on the 

GORT-4.  Participant 3 showed the most improvement in that he completed two 

additional levels before reaching a ceiling during post-testing with the GORT-4 Form 

B and increased his average reading rate by 42%.  Beeson and Insalaco (1998) found 

similar increases in participant GORT-3 scores after 6 months of treatment sessions 

that occurred once per week.  The first participant (SV) increased reading rates from 

40 wpm on levels 1-5 and 22 wpm on levels 6-10 of pre-testing to 87 wpm on levels 
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1-5 and 45 wpm on levels 6-10 after MOR treatment.  The second participant (TD) 

increased reading rates from 58 wpm on levels 1-5 and 50 wpm on levels 6-10 of 

pretesting to 77 wpm on levels 1-5 and 66 wpm on levels 6-10 after MOR treatment.  

Again, one major difference between this study and the Beeson and Insalaco (1998) 

study was the length of treatment.  Perhaps MOR combined with ET results in more 

rapid achievement of improved reading rate.   

Participant 1 and Participant 2 showed maintenance of increased reading rate 

and retained reading accuracy through the maintenance phase.  Although Participant 3 

did not complete the maintenance phase, he showed generalization of increased 

reading rate and retained reading accuracy during the generalization phase.  These 

findings indicate a potentially effective treatment option for increasing reading rate in 

persons with aphasia and alexia.  Although overall reading accuracy may not increase 

with 4-6 hours of MOR with ET treatment, reading accuracy does not decrease as a 

result of treatment. 

Limitations 

Although the aims of this study were met, several shortcomings should be 

addressed.  The results were limited by the number of participants involved in this 

study as well as the number of treatment sessions each participant attended.  Due to 

the lack of available participants with aphasia and acquired alexia, a larger study was 

not possible.  If a larger number of participants had been available, then results could 

be generalized to the population with greater confidence.  Some advantages for 

multiple baseline designs include that there is no need to include a withdrawal stage of 
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treatment because the treatment conditions are replicated across participants (Byiers, 

Reichle, & Symons, 2012).  Although a multiple baseline design was appropriately 

applied with the number of participants and the type of behaviors being addressed by 

treatment, there is a major disadvantage of multiple baseline study designs.  This 

disadvantage is that one or more participants may need to remain in the baseline phase 

for quite some time before receiving a potentially beneficial treatment.  The length of 

time spent performing baseline tasks depends upon the rate of changes made by other 

participants within the treatment phase.  This disadvantage caused Participant 3 to 

remain in the baseline phase for several weeks, and with the time constraints of this 

study, the maintenance phase could not be conducted with him. 

The number of treatment sessions attended by each participant was dependent 

upon how long it took the participant to meet the reading rate criterion three times. 

One participant was able to complete treatment after only four sessions (4 hours of 

treatment).  If additional criterion had been required, more treatment sessions would 

have been attended, thus increasing the number of data points for each participant and 

possibly making the results more robust.   

 Treatment materials could have been altered to include shorter target reading 

passages.  Because each reading passage was 300-500 words in length, a majority of 

the treatment sessions was dedicated to performing repeated readings.  If passage 

lengths were shortened depending upon the initial reading rate of the participant, then 

more time could have been spent on the ET portion of treatment.  If this treatment 

approach is used in the future, it may be beneficial to provide reading passages that are 
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only one reading level above the initial reading level of each participant so that he/she 

is not overwhelmed or discouraged by the level of difficulty and more time can be 

spent on the ET lesson. 

 Limitations in data analysis methods were also present.  A disadvantage to 

visual inspection is the lack of quantitative index for determining the strength of 

intervention.  PND is easily calculated, yet it is based upon a single data point, which 

makes it susceptible to being impacted by random outliers.  Also, confidence intervals 

(CI) cannot be calculated for PND, reducing the dependability of the data because 

upper and lower boundaries do not exist (Byiers, Reichle, & Symons, 2012).  

Additionally, reliability for PND is unknown.  IRD is advantageous because it can 

produce a CI and shows better sensitivity than PND (Parker, Vannest, & Brown, 

2009).  For both PND and IRD, a ceiling effect may take place if there is no overlap in 

data between phases, which results in the highest effect size of 1.0 or 100%.  The 1.0 

(100%) value does not help to quantify exactly how effective the treatment was 

(Parker, Vannest, & Brown, 2009).  

Future Research 

Future research could follow the same procedures of the current study, yet 

extend the treatment time so that participants attend more sessions.  Future research 

may also be beneficial to further determine which alexia types are best suited for 

treatments of MOR combined with ET.   

As discussed in Chapter I, repeated reading has been proven to effectively 

increase oral reading rates in persons with aphasia and alexia (Moyer, 1979; Moyer 
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1982; Moody, 1988; Tuomainen & Laine, 1991; Beeson & Insalaco, 1998; Beeson, 

Magloire, & Robey, 2005).  This study extends the findings of Tuomainen and Laine 

(1991) and Kim and Russo (2010) that persons with pure alexia benefit the most from 

MOR.  This study found that persons with phonological and deep alexia benefit from 

MOR with ET treatment.  Additionally, this study found that reading rate 

improvements using MOR with ET can occur in a short number of treatment sessions 

(4 to 6 hours).  With barriers to treatment such as insurance limits, these findings are 

hopeful: Perhaps improvement can be documented within four to six sessions and 

persons with aphasia and alexia could be instructed to continue independent practice at 

home. 

Explicit teaching was found to successfully increase reading rate and accuracy 

in children with reading difficulties (Hawkins, Hale, Sheeley, & Ling, 2011; 

Engelmann et al., 1999).  ET treatments focusing on training grapheme-to-phoneme 

correspondences was also found to increase reading accuracy in adults with acquired 

alexia (Kendall, et al., 2003; Bowes & Martin, 2007).  The results of this study expand 

upon the results of studies applying ET lessons with adults in that ET lessons can 

successfully be combined with MOR and homework to increase reading rates in adults 

with aphasia and acquired alexia in a relatively short amount of treatment time.  

Reading accuracy did not improve with MOR and ET treatment as it did in other 

studies only implementing ET.  Perhaps in future studies, a sequential treatment of ET 

before MOR could be applied so that each treatment method is given equal focus and 

participants can apply ET strategies to the MOR reading passages.   
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Vadasy and Sanders (2008) suggested that the children in their study did not 

increase reading fluency because of poor initial reading accuracy.  Although the 

participants in this study increased reading rates, it may be of interest to determine the 

impact of reading accuracy on reading rate.  A study applying ET before MOR, 

compared to MOR before ET may help determine the impact of reading accuracy on 

reading rate, as well as the impact of reading rate on reading accuracy. 

Summary And Conclusions 

MOR paired with ET was effective in increasing reading rate in some persons 

with aphasia and acquired alexia; however, it was not effective in increasing reading 

accuracy.  Treatment effects for increased reading rate were maintained after the 

conclusion of treatment, and reading rates remained above baseline on novel passages.   

Clinically, the results of this study indicate that MOR with ET treatment 

results in increased reading rates for persons with aphasia and acquired alexia after 4 

to 6 hours of treatment.  By using MOR with ET, persons may experience an increase 

in reading rate that will generalize to novel texts.  Although more research is needed, 

MOR with ET seems to be an effective treatment for increasing reading rate to 

promote increased participation of persons with aphasia and acquired alexia in 

activities of daily life involving reading.   
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APPENDIX A 

PARTICIPANT CONSENT FORM 
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APPENDIX B 

EXPLICIT TEACHING LESSONS 

 

ET Lesson 1 

 

1. Present letters ‘p, b, t, d, k, j, v, and z’ and pronounce the phonemes /p/, /b/, /t/, /d/, 

/k/, /dʒ/, /v/, and /z/. 

2. Have the participant identify the grapheme of a phoneme that you say.   

3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

 

Target Words: 

“p”: pat, zap, open 

“b”: bed, tub, oboe  

“t”: take, attack, rat 

“d”: doe, order, rod 

“k”: kid, sick, act 

“j” /dʒ/: job, fudge, age, 

“v”: vet, ever, eve 

“z”: zip, gauze,  

 

 

 

ET Lesson 2 

1. Present letters ‘x, f, s, m, n’ and pronounce the phonemes /ks/, /f/, /s/, /m/, and /n/. 

2. Have the participant identify the grapheme of a phoneme that you say.  

3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

 

Target Words:  

“x” /ks/: exercise, fax 

“f”: fix, off, offer 

“s”: sell, kiss,  

“m”: make, ram 

“n”: can, nap, cannot 

 

 

ET Lesson 3 

1. Present letters ‘“r, l, k, and hard c” and pronounce the phonemes /r/, /l/, /k/ and /k/. 

2. Have the participant identify the grapheme of a phoneme that you say.  
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3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

Target Words: 

“r”: run, character, sour 

“l”: lemon, silent, careful 

“k” /k/: kid, talk,  

“c” /k/: act, camp, raccoon 

 

 

ET Lesson 4 

1. Present letters “g, h, w, y, and q” and pronounce the phonemes /g/, /h/, /w/, /j/, and 

/kw/. 

2. Have the participant identify the grapheme of a phoneme that you say.  

3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

 

Target Words: 

“g”: grill, agree, rag 

“h”: Halloween, happy 

“w”: window, tow, welcome 

“y” /j/: yellow, Mayan, year 

“q” /kw/: quietly, equipment 

 

 

 

ET Lesson 5 

1. Present letters “ng, th, wh, sh, and ck” and pronounce the phonemes /ŋ/, /θ/, /ð/, /w/, 

/ʃ/, and /k/ 

2. Have the participant identify the grapheme of a phoneme that you say.  

3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

 

 

Target Words: 

“ng” /ŋ/: ring, linger, wrong 

“th” /θ/, /ð/: faith, path, therefore, father 

“wh” /w/: when, which, what 

“sh” /ʃ/: shark, fishing, replenish 

“ck” /k/: track, attack 
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ET Lesson 6 

1. Present letters “ch/tch, dg/dge, and ph/gh” and pronounce the phonemes /tʃ/, /dʒ/, 

and /f/ 

2. Have the participant identify the grapheme of a phoneme that you say.  

3. Have the participant identify the target phoneme within the target words and 

identify if that phoneme is in the initial, medial, or final position. 

4. Mark target phonemes within the target reading passage.   

 

Target Words: 

“ch/tch” /tʃ/: chapter, achieve, watch, matching 

“dg/dge” /dʒ/: abridgment, fudge, edge, dodge 

“ph/gh” /f/: phone, alphabet, tough, enough 
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APPENDIX C 

EXAMPLE READING PASSAGE 

An African American Poet (2) 

Gwendolyn Elizabeth Brooks was an American poet.  

Her grandfather was a slave who fled slavery and later 

fought on the side of the Union in the Civil War.  He was part 

of a pivotal era in American history.    

His son married a teacher, and they resided in Kansas.  

The family sought the opportunities offered by a growing city 

and moved to Chicago when she was a baby.  Gwendolyn 

Brooks was educated in Chicago public schools.  She grew 

up in Chicago and stayed here for the remainder of her life.  

She traveled many places but always came back to 

Chicago.  

Gwendolyn Brooks enjoyed the literary pursuits of 

reading and writing.  She wrote extensively about her 

experiences, but she also wrote about urban lives -- 

particularly those in Chicago.  When she was just thirteen, a 
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poem she wrote was published in a magazine.  In time, she 

was published in the books of others, but she eventually 

authored entire volumes of her own poetry.  She became an 

accomplished poet, well known in the United States and 

abroad.  She won numerous awards for her poetry.  

It was not easy to get a job in writing, so Brooks worked 

for a while as a typist, putting the words of others in print.  But 

she continued to write her own words, and these became 

important poems that inspired people throughout the world.    

In addition to being a poet, she taught poetry to 

college students in the Chicago area.  She taught them the 

importance of clarity in writing poetry.  There are hundreds of 

people who learned from her in those classes, and several of 

them have gone on to write their own poetry.  Most of them 

also read poems better because of learning from her how to 

look for the ideas they convey.  

Illinois has a special role called Poet Laureate.  

Gwendolyn Brooks was named Illinois Poet Laureate in 1968, 
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but this recognition didn't come until one year after she had 

already been named poet laureate for the whole country.  

She was very clear about her artistic priorities: of greater 

importance is the ideas a poet communicates—more than 

the prizes a poet may earn.  But she earned many prizes.  She 

is recognized today as a great poet and an important 

African American whose influence continues to be felt by 

subsequent generations.  

When she was 83, she was diagnosed with cancer.  

Shortly thereafter, she died.  Her death in Chicago in 2000 

affected people all over the world.  While countless numbers 

of people mourned her death, she had accomplished much 

in her life.  She's an important part of Chicago history, African-

American history, and American history, and her legacy is 

part of your heritage. 
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APPENDIX D 

TREATMENT PROCEDURE FLOWCHART 

 

Depending on session #, begin with either step 1 or step 3. 

1. Baseline new target passage 
2. New ET lesson 
3. Intervention probe for unmarked current target passage 

Pass with 25% over baseline? Fail? 

1
st
 or 2

nd
 passing 

passage? 

3
rd

 passing 

passage? 

A.   10 min. 
remaining?  

No? Yes? 

Go to step 1 only, 

assign for homework, 

and dismiss 

1
st
 read with 

current ET 

lesson? 

2
nd

 read with 

current ET 

Lesson? 

Still failed after 

5 different ET 

lessons on 

same passage?  

Failed 2 

different 

passages after 

5 different ET 

lessons on 

each?  

B.   10 min. 

remaining? 

No?       Yes?  

Go to A 

Assign as homework and 

dismiss for the day 

Go to step 3 if 1
st
 read 

or step 2 if 2
nd

 read 

Untrained passages (3), set up 

generalization Ax (if applicable), 

and dismiss; begin with step 1 for 

next participant 

Dismiss from 

Ix; begin with 

step 1 for next 

participant 

Go to steps 1-3 


