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3 ABSTRACT 

This series of case studies explored the relationship between reading profiles and the 

benefits of text reading treatment. This research was motivated by the finding that some 

subjects with deep alexia read aloud words presented in a text context more accurately 

than words presented in isolation (Silverberg, Vigliocco, Insalaco, & Garrett, 1998). The 

benefit, which was specific to closed class elements, was consistent with a model of 

sentence production that hypothesizes that open and closed class elements are retrieved 

differently (Garrett, 1984, 1990). The treatment method used. Multiple Oral Re-reading 

(MOR) (Moyer, 1979), was known to improve reading rate for subjects with word length 

effects (Beeson, 1998; Tuomainen & Laine, 1991) and may have been an influence in 

changing reading processes for subjects with word length and granomatical class effects 

(Beeson & Insalaco, 1999). Further, oral reading treatment employing text as stimuh was 

demonstrated to improve other language processes including auditory comprehension and 

spoken language (Chemey, 1995; Chemey, Merbitz, & Grip, 1986). Thus, the goals of 

this study were to determine who benefited particularly fi-om text treatment and whether 

text treatment influenced other reading and language processes. 

Six subjects with acquired alexia associated with stroke participated in an AB case 

study design that included a baseline observation period between initial assessment and 

treatment. After the baseline period, they received 10 weeks of MOR treatment. 

Treatment was followed by assessment. 

Of the six subjects, three had grammatical class effects during single word reading 
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(MW, ED, ML). One of them (MW) improved oral reading rate and accuracy for single 

words and text at post-treatment testing. The fourth subject (MB), who read text more 

accurately and more quickly than single words, but did not have a grammatical class 

effect, did not change oral reading rate or accuracy, but during treatment increased the 

complexity of his pleasure reading. The fifth subject (SM) increased accuracy of oral 

reading of closed class elements at post-treatment assessment and was able to use that 

skill as a scaffold for improved spoken language. The sixth subject (LW) was already a 

highly accurate reader and showed no change, but continued to practice oral reading as an 

exercise. 
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4 INTRODUCTION 

Acquired alexia generally results from a lesion to the language-dominant 

hemisphere and is a common complaint among stroke subjects with aphasia (Basso, 

Capitani, 8c Vignolo, 1979). Treatments for this disorder have varied. Some treatments, 

guided by a psycholinguistic view of reading processes, have focused on re-establishing 

oral single word reading (for example, Coltheart & Byng, 1989; Moss, Rothi, & Fennell, 

1991). With rare exceptions (see Daniel, Bolter, & Long, 1992), single word treatment 

studies have not discussed generalization of treatments to text reading. Other treatments 

have used oral reading of text to improve reading. Generalization of improvement to 

reading comprehension and oral expression was observed in some studies (Chemey, 

Merbitz, & Grip, 1986; Chemey, 1995). However, often these treatments have not 

examined their subjects' single word reading characteristics (for example, Moyer, 1979). 

Therefore, it has been difBcult to explain the mechanism for the improvement and 

generalization. To understand how and why change occurs and which treatments provide 

the most benefit to particular subjects, knowledge of models of reading and sentence 

production is useful (Caramazza & Hillis, 1993). 

4.1 Psycholinguistic Model of Single Word Reading 

Good readers read via the whole word route. That route is called the lexical-

semantic route and is like looking up an entry in a dictionary (Coltheart, Curtis, Atkins, & 

Haller, 1993). The lexical-semantic route progresses through several stages from word 
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recognition through to its production (Figure 4.1). 
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The first stage involves visual processing. The configurations of lines, curves, 

and spaces are recognized as letters. The string of letters activates the whole word form 

and its neighbors in the orthographic input lexicon (Hillis & Caramazza, 1992). For 

example, if the target word is rose, words beginning with r, those with o in the second 

position, with s third, and with final e are activated at the same time. The letter string, 

rose, receives the greatest activation, although close matches such as nose, ruse, rove, 

rose, might be weakly activated (Rayner & Pollatsek, 1989). Weakly activated strings 

are hypothesized to be limited to the close matches those sharing a series of three letters, 

rather than to all words sharing a single letter of the target (Seidenberg & McClelland, 

1989). 

The word form representation then activates the meaning that is stored in the 

semantic system (Hillis & Caramazza, 1992). In addition to the target word's activation, 

representations of words similar in meaning might be activated more or less strongly 

depending on their relatedness to the target word. Thus, if the target word is rose, then 

flower, thorns, red, and American Beauty, may be activated as well, but each to a lesser 

degree than rose. The semantic representation is linked to phonological information. 

This link is important in producing the correct phonological form of a homograph pair, 

for example, wind. In my example, the semantic representation of rose activates the 

appropriate representation in the motor programming for the word's articulation. 

There are two other possible reading routes. These are the lexical-nonsemantic 

route and the phonological route. The lexical-nonsemantic route directly links the written 
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word's representation with its representation in the phonological output lexicon 

(Warrington 8c Shallice, 1979). Reading via the lexical-nonsemantic route bypasses the 

semantic system allowing fluent reading without comprehension (see Figure 1.1). 

The phonological route uses letter-to-sound conversion rules (Coltheart, et al., 

1993). Like the lexical-nonsemantic route, the phonological route bypasses the semantic 

system and proceeds immediately to phonological output. This route must be used for 

unfamiliar words and nonwords because they do not have a lexical entry and cannot 

proceed through the lexical route (see Figure 1.1). 

4.2 Silent and Oral Reading 

The model of oral reading applies to silent reading of words from the point of 

early visual analysis through to access to the semantic system. Silent and oral reading 

processes diverge at the level of the phonological output lexicon. Oral reading requires 

each word's full activation for it to be produced. However, the activation strength of each 

word's representation for silent reading appears to be different depending on the 

grammatical class of the word (McCutchen & Perfetti, 1982). 

McCutchen and Perfetti (1982) suggested that during silent reading either a) not 

all phonological representations were activated or b) that activations were incomplete. 

Based on evidence that sentence verification of a tongue-twister takes longer while 

vocalizing a sentence sharing the same initial phoneme than while vocalizing a neutral 

phrase, they argued that semantic information and an initial phoneme are activated for 

words carrying content. Content words are nouns, adjectives, and verbs, called, open 
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class words. This minimal activation results in an abstract phonological representation. 

Evidence for low activation of representations of words like prepositions, pronouns, and 

adverbs, called closed class words, comes from eye fixation data. These data suggest that 

the eye may skip over closed class words (Carrithers & Bever, 1984; Just & Carpenter 

1980). However, closed class items must be perceived in some fashion because their 

omission impairs text reading comprehension (Rayner & Pollatsek, 1989). 

Further support for this characterization of the difference between oral and silent 

reading's representations is the finding that silent reading rates are faster than silent 

reading rates. Rayner and Pollatsek (1989) reported that fluent oral reading rates, 

typically 150 to 200 words per minute (wpm), were much slower than silent reading rates, 

approximately 300 wpm. They hypothesized that silent reading activates a series of 

phonological representations but could not be speech acts performed silently. They 

conceded that phonological representations could be complete representations without 

the added time needed for articulation. Further support for the difference in oral and 

silent reading's representations was found in comparing oral reading to silent reading 

rates. Rayner and Pollatsek (1989) noted that fluent oral reading rates, typically 150 to 

200 words per minute (wpm), were much slower than silent reading rates, approximately 

300 wpm. They hypothesized that silent reading activates a series of phonological 

representations but could not be speech acts performed silently. They conceded that 

phonological representations could be complete representations without the added time 

needed for articulation. 
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Baddeley and colleagues (1981) proposed an explanation for the activation of 

phonological representations in silent reading. They appear to aid comprehension by 

holding prior words chunked in working memory. When an ambiguity or long distance 

relationship is encountered, the phonological code can be retrieved to interpret sentence 

meaning. Suppressing the subvocal production of phonological representations by asking 

subjects to repeat nonsense syllables is known to reduce their ability to detect anomalous 

words in a sentence. 

Therefore, it can be argued that the primary difference between oral and silent 

reading is not the presence or absence of phonological representation, but the 

completeness of the representation (Rayner & Pollatsek, 1989). Viewed in this way, 

examining oral reading can provide insight into the processes of the orthographic input 

lexicon through to motor programming. Also, every error a subject makes is observable 

during oral reading and yields observations that measures of silent reading 

comprehension cannot provide. However, care must be taken to examine all reading 

processes thoroughly so as not to confuse an error that occurs earlier in the reading 

process with one occurring later (Caramazza & Hillis, 1990). It should be borne in mind, 

too, that oral reading complicates the reading process for patients with impairments of 

phonological assembly, motor speech planning, and implementation. In addition, oral 

reading rate is limited by speaking rate. 

4.3 A Model of Text Reading 

If one evaluates only a subject's ability to read aloud words in isolation, then 
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many of the skills required in everyday reading may not be assessed. Most written 

material appears as text format, not as single words. To be comprehended text requires 

the involvement of higher order processes beyond single word recognition (Catts & 

Kamhi, 1989; Rayner & Pollatsek, 1989). 

To comprehend text the reader reUes on syntactic and semantic rules and 

temporarily stores the word string in phonetic code in working memory. The mmiber of 

words stored in this way appears to depend on clause boundaries (Harris & Coltheart, 

1986). A parsing device, conceived as part of working memory, determines the clause 

boundaries by attaching syntactic constituent information to the word representation 

(Rayner & Pollatsek, 1989). All words within a clause are stored verbatim until the 

clause is understood. At this point meaning only is remembered. 

At the same time that the parsing device is assigning syntactic roles, a thematic 

analysis is performed to determine semantic content and choose the most pragmatically 

appropriate interpretation (Rayner & Pollatsek, 1989). The thematic processor has access 

to the reader's real world knowledge and information provided earlier in the text. It 

detects ambiguity or possible garden path errors when the syntactic parser has assigned a 

structure inconsistent with context. When this occurs, the good reader either consults the 

phonological representation in working memory or looks back at the ambiguous text. 

Knowledge of discourse structure plays a part in construing meaning, as well (Catts & 

Kamhi, 1986). The reader uses this language knowledge to anticipate words (see Figure 

1.2). 
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When text is read aloud, models of sentence production may be informative. Both 

oral reading and spontaneous sentence production share lexical, semantic, and syntactic 

rule knowledge, although message formulation is not necessary for oral reading 

processes. Some models of sentence production call for different retrieval processes for 

open and closed class items (Bock & Levelt, 1994; Garrett, 1984,1990). These are called 

two level models, because processes for retrieving form and meaning are hypothesized to 

be separate. Open class words are considered to be retrieved based on a conceptual 

representation, then associated with the lexical representation that in turn activates a 

phonological representation. However, in general, closed class items are hypothesized to 

be retrieved via a different process. They are not retrieved until the sentence frame is 

determined (Garrett, 1984, 1990) (see Appendix B.l). 

According to the Garrett model of sentence production (1984, 1990), lexical 

meaning, syntax, and phonology are specified at different levels. The first level specifies 

the meaning and syntax for open class elements and is called the functional level. The 

representation at this level is called the lemma. The lemma carries information only for 

meaning and syntax, not phonology. An abstract representation of the closed class 

elements is also specified at the functional level, but is not a lemma representation. But 

like the lemma representation, it lacks phonological information. 

At the second level, called the positional level, phonology for the open class 

words is considered to be retrieved. The open class lexical representation at this level is 

called the lexeme. This is also the level at which individual phrases are assembled. The 
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lexemes are sequenced in the phrase frame as are the closed class items. However, the 

closed class elements remain in an abstract form in the frame. At the final stage where 

prosody is assigned, phonology for closed class elements is coded. 

Refinements to the Garrett model (1984, 1990) have been suggested recently. 

Jake and Myers-Scotton (1997) hypothesized that some closed class items are retrieved 

lexically, rather than syntactically. For instance, in the sentence, "So, the teacher pointed 

at the snowman," the so, -er, -ed and at are examples of closed class elements. However, 

in the Jake and Myers-Scotton model the so, -er, and at are assigned differently from -ed. 

The -ed, an inflectional morpheme, is syntactically assigned in a process that resembles 

that specified in the Garrett model (1984; 1990). However, the particle at is hypothesized 

to be selected at the lemma level with open class items, and is thus considered to be 

lexically assigned. Jake and Myers-Scotton suggested that the lemma for point has 

indicators to at, to, out, etc. They supported this notion with the claim that the particle at 

carries meaning and its omission or substitution with another particle changes the 

meaning of the sentence. They considered this to be true as well for derivational 

morphemes, such as, -er. and for thematic closed class elements that mark discourse, such 

as so. Grammatical gender, lacking in English, is considered to be lexically retrieved, as 

well. 

The differentiation of closed class elements into those that are lexically retrieved 

and those that are syntactically retrieved has been supported in studies with subjects with 

nonfluent aphasia. Badecker and Caramazza (1989) described a subject who produced 
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inflectional morphemes less accurately than derivational morphemes. The difference 

between the two types of closed class elements may be supported for processing tasks. 

Jakubowicz and Goldblum (1995) reported on French-speaking subjects who more 

accurately comprehended inflections for gender than for number. Inflections on nouns 

and determiners are sensitive to gender, however, adjective and verb inflections signal 

only number. 

Not all studies have supported a separation of lexically and syntactically retrieved 

closed class morphemes. Jarema and Goldblum (1995) investigated the performance of 

subjects with agrammatism. They found that pronouns, which are lexically retrieved, 

were less well understood than determiners, which are thought to be syntactically 

retrieved. 

4.4 Reading Impairments 

Because the act of reading requires intact visual perception, knowledge of 

language, including phonology, semantics, syntax, and pragmatics, and cognitive skills, 

like memory and attention, careful assessment of processes is needed in order to identify 

the locus of impairment. An understanding of the nature of the impairment then helps to 

guide treatment (Caramazza & Hillis, 1993). 

4.4.1 Impaired Access to the Orthographic Input Lexicon 

Impaired access to representations in the orthographic input lexicon prevents 

individuals from identifying letter strings as whole words (Patterson & Kay, 1982; 
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Rapcsak, Rubens, & Laguna, 1990; Warrington & Shallice, 1980). This is often called 

pure alexia because the subject's oral and written language is normal or near normal with 

good comprehension of oral spelling (Benson & Ardila, 1996). Subjects may read in a 

letter-by-Ietter fashion by naming each letter of the word before identifying it. Because 

of the time required to identify each letter sequentially, the longer the word, the longer 

the time needed to read it. This results in a word length effect. 

4.4.2 Impaired Representations in the Orthographic Input Lexicon 

Damage to the lexical-semantic route, either to the orthographic input lexicon or 

access to it from the semantic system may result in over-rehance on the phonological 

route (Coltheart, Masterson, Byng, Prior, & Riddoch, 1983; Marshall & Newcombe, 

1973). It is often called surface alexia because of this over-reliance. Individuals with 

surface alexia can read nonwords aloud and regularly spelled words, but show various 

problems reading irregular words. Irregular words like pint may be regularized and 

pronounced to rhyme with mint. Alternatively, an irregular word like yacht may become 

a nonword [jatlt]. A word like listen may be pronounced as /listen/, and comprehended 

as it is pronounced, for example, as referring to Sonny Liston, the boxer. This occurs 

because meaning cannot be attached until the word is spoken. Altematively, an irregular 

word l\ks yacht may become a nonword [jatft]. Also, homophones, for instance, steak 

and stake may be confiised. 

4.4.3 Impaired Access to the Semantic System with Impaired Letter-to-Sound 
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Conversion 

When there are impairments to the lexical-semantic and sublexical routes a 

number of lexical effects and the inability to convert letters to sounds are observed to 

occur (Coltheart, 1980). The individual relies on an impaired lexical-semantic route and 

is unable to apply letter-to-sound rules to derive information about words. This 

constellation of impairments is referred to as deep alexia. Because semantic access is 

damaged, the following effects are present: 

a. semantic paralexias, for instance, reading cat for dog considered the hallmark 

characteristic; 

b. grammatical class effects, that is, nouns are read better than adjectives, which 

are read better than verbs, which are read better than closed class items; 

c. word frequency and imagery effects, that is, words that occur frequently and are 

highly imageable are read more easily; 

d. affix effects, for example, the stem, "walk," is more likely to be read accurately 

than "walketf' or "walker." 

When a letter-to-sound conversion impairment occurs in the absence of semantic 

errors, it is often called phonological alexia. Because of the impaired letter-to-sound 

conversion system, individuals cannot read aloud nonwords (Beauvois & Derouesne, 

1979; Patterson, 1981). Visual paralexias, for example, leg for beg and closed class 

errors occur, but less often than in deep alexia. 
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4.4.4 Impaired Access to the Phonological Output Lexicon 

Individuals with impaired access to the phonological output lexicon may be 

unable to read aloud words that they comprehend when reading silently (Hillis & 

Caramazza, 1992). Activation of the phonological representations or memory for their 

articulation may be impaired. Because the phonological output lexicon serves other 

aspects of oral communication besides reading aloud, the errors made by these 

individuals occur in conversation, repetition, and naming, as well as in oral reading. 

4.4.5 Sentence Alexia 

Thus far, descriptions of loci of impairments have been based on observations of 

single word reading. However, impaired abiUty to read text in the presence of generally 

preserved letter and single word reading has been noted, as well. This type of reading 

disorder was described as sentence alexia (Dubois-Charlier, 1971, 1972; Hecaen & 

BCremin, 1976). In their study of approximately 20 subjects, five were successful 

identifying letters and words, but could not identify those words and letters once they 

were embedded in text. Conversely, seven subjects read single words more accurately 

than text. The researchers concluded that poorer reading of text versus single word 

reading arose firom an inability to perceive items when they were presented in groups 

surrounded by other similar items. 

4.5 Treatment for Acquired Alexia 

While oral reading is by nature different from everyday reading, which is usually 
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silent and focused on comprehension of text rather than expression, several treatments 

using oral reading have been developed. Oral reading was chosen either because oral 

reading errors were observed (Moody, 1988a) or because improved oral reading was 

hypothesized to generalize to other language processes (Chemey, et al., 1986). 

Oral reading treatments can be subdivided into those that use single words versus 

text as stimuli. Those using single words have generally been motivated by a 

psycho linguistic approach that attempts to identify an impaired process or route and then 

develop a treatment to strengthen the impaired process or normalize the process. 

Treatments that use text as stimuli may derive from much older views of reading and 

focus instead on improving the rapidity and ease of word identification, called 

automaticity (Laberge & Samuels, 1977). With some exceptions (cf Beeson, 1998; 

Moody, 1988b), processing models did not inform treatment. 

4.5.1 Single Word Treatments 

Several treatments have been described that attempted to improve single word 

reading accuracy or rate by strengthening the lexical-semantic route which is the route 

good readers use. These treatments focused at the level of the orthographic input lexicon 

with a goal to improving access or strengthening representations. Other treatments 

focused on improving access to the impaired sublexical route by re-teaching letter-to-

sound conversion rules. 
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Strengthening the Lexical-Semantic Route 

The goal of the following treatments was to strengthen the connections between 

the orthographic input lexicon representations and the semantic system's representations 

for subjects with surface alexia or letter-by-letter strategies. 

Moody's (1988a) subject, who was diagnosed as having surface alexia and 

dysgraphia, had difficulties with comprehension and spelling. He was about 50% 

accurate reading and writing homophones, for example, steak and stake, prior to 

treatment. He received training first to spell homophone pairs. To demonstrate 

comprehension of the written word he then matched the correct word form with its 

picture. By the end of treatment he achieved 90% or better accuracy for spelling and 

reading comprehension, a significant improvement. 

The subject in Coltheart and Byng's (1989) program improved comprehension 

and single word reading accuracy by matching icons or symbols to misread irregular 

words and high fi^equency words. The icons and symbols helped identify each word's 

meaning. Daily practice was an important part of the program. 

Moss and her colleagues (1991) worked with a subject who had surface alexia, 

and complained of an excessively slow reading rate, although a word length effect was 

not documented as such. The targeted process in this treatment was rate of transfer of 

information to the semantic store. The subject was required to name the semantic class of 

a given word, read aloud irregularly spelled words, and select the correct word of two 

homophones in a written sentence completion task. The presentation rate was decreased 
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incrementally while accuracy of response was maintained. At the end of treatment the 

subject decreased the time needed to complete word reading tests while maintaining 

accuracy, but her text reading rate was not discussed. 

Behrmann and McLeod (1995) tried to enhance whole word processing by 

increasing their subject's reading rates of single words. They directed the subject, who 

read letter-by-Ietter, to name initial and final letters of ever longer single words presented 

over shorter increments of time. Although the treatment was successful in that the 

subject read words more quickly, single word reading analysis after treatment showed 

that the word length effect persisted. The researchers concluded that treatment had not 

changed the letter-by-letter reading process by which the subject read. 

Moody (1988a) and Daniel and colleagues (1992) wished to improve their 

subjects' oral word reading accuracy. They used flash cards with high fi-equency open 

and closed class items. Moody's four subjects, three with phonological alexia and one 

with pure alexia, were taught to recognize and read aloud suffixes, affix them to stems, 

then read the resulting words formed by adding the suffix to the stem. Three of the 

subjects improved their single word reading accuracy with the trained items. 

The treatment used by Daniel and colleagues (1992) to improve reading rate and 

accuracy for a subject with a letter-by-letter reading strategy included daily reading 

practice at home with flash cards. The researchers encouraged first overt, then covert 

letter-by-letter reading. The subject not only was able to read efficiently enough to 

resume his duties as a respiratory therapy supervisor but also improved comprehension of 
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Overall, the treatments using single words were found to be effective improving 

single word reading accuracy and rate, where that was targeted. In some studies analyses 

of single word reading skills were included both pre-and post-treatment (Behrmann & 

McLeod, 1995; Moss, et al., 1991). In these studies the effect of treatment on reading 

processes can be examined. Results are split with Behrmann and McLeod's subject who 

still used a letter-by-letter strategy, though more efficiently, and Moss, et al.'s subject 

who seemed to re-gain use of the lexical-semantic route. 

However, in most of these studies, analysis of the effect of treatment on text 

reading was described briefly (Daniel, et al., 1992; Moss, et al., 1991) or not provided 

(Coltheart & Byng, 1989; Moody, 1988a). This makes drawing conclusions about the 

effectiveness of some of the treatments on daily reading, which usually involves text, 

problematic. 

Strengthening the Sublexical Route 

Nickels (1995) reviewed the performance of two subjects with deep alexia who 

were re-taught letter-to-sound rules. In each instance (Bachy-Languedock & de Partz, 

1989; de Partz, 1986; Nickels, 1992) treatment paired highly imageable, and thus easily 

retrieved, words with each letter of the alphabet, for example, mother or maman with m. 

De Partz's subject required many sessions but was able to achieve accuracy at the word 

level. Nickel's subject was re-leamed the rules more quickly and was successful. 

Bemdt and Mitchiun (1994) treated a subject with a similar program. The subject 
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progressed from deep dyslexia to phonological dyslexia. Treatment proceeded through 

three stages, phonological segmentation, which was abandoned because of subject 

resistance, letter-to-sound conversion rules using the cue words, and phoneme blending. 

Her ability to blend phonemes never progressed to three. However, after treatment she 

was almost 90% accurate reading highly imageable words, but continued to be largely 

unable to read poorly imageable words and nonwords. The continuing deficits were 

attributed to limited short-term memory and persistently impaired phonology. It is 

notable that while treatment targeted the sublexical route, the lexical-semantic route 

improved. 

4.5.2 Text Treatments 

Treatments using text materials were originally developed to increase 

automaticity, rather than strengthen a reading route presumed to be damaged, as the 

single word treatments attempted to do. However, more recent study of text treatments 

have found that they affect single word reading processes, too (Beeson & Insalaco, 1998). 

Oral Reading for Language in Aphasia 

Chemey and others (1986; 1995) developed Oral Reading for Language in 

Aphasia (ORLA) to improve auditory and reading comprehension and oral reading 

accuracy and rate. Treatment incorporated listening, reading silently, pointing to written 

words, and reading aloud words in text and in isolation. At the end of treatment all 

subjects in the first study (1986) obtained significantly better auditory comprehension. 
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oral expression, reading comprehension and written expression test scores. Two patterns 

of improvement emerged that distinguished fluent and nonfluent subjects. Generally, the 

fluent subjects first improved their oral reading accuracy, then showed better reading 

comprehension. For nonfluent subjects, faster rate was seen before reading 

comprehension improved. The authors concluded that faster and better decoding allowed 

resources to be allocated to the task of comprehension, a more normal pattern. It is not 

possible to know whether the faster processing occurred at the level of accessing the 

orthographic input lexicon or phonological output lexicon or both, because either would 

result in faster reading rate. 

A subsequent study suggested that it may have been the phonological output 

representations that were strengthened (Chemey, 1995). The study involved two subjects 

with nonfluent aphasia, but one had a reading profile fitting deep dyslexia while the 

other's apraxia of speech interfered with classification. Both subjects improved oral 

reading rate and accuracy of practiced text, but only the subject with apraxia improved on 

unpracticed material. This latter subject also showed improved naming on standardized 

tests and in conversation. The author suggested that ORLA helped speech production by 

improving rhythm and pacing that were superimposed on the written sentence structure 

provided by the clinician. In this way sentence structure practiced first with written 

forms became available for spoken language in conversation. 

Multiple Oral Rereading 

Multiple Oral Rereading (MOR) was developed in 1979 by Moyer to aid a subject 
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who read in a letter-by-letter fashion. It has since been replicated several times with 

subjects with presumed letter-by-Ietter reading or word length efTects (Beeson, 1998; 

Beeson & Insalaco, 1998; Moody, 1988b; Stewart & Atwood, 1994; Tuomainen & Laine, 

1991). The common feature of MOR is repeated oral reading of text performed daily. 

Oral reading rate was timed for practiced passage and for new passages. The practiced 

selection was expected to be faster, but most subjects' reading rate increased with new 

selections, as well. Thus, oral reading practice appeared to improve oral reading 

generally and did not remain specific to prepared passages. 

In addition to faster rate, changes in reading processes also seemed to occur for 

some subjects following MOR treatment. Beeson's (1998) subject, HL, had a significant 

word length effect prior to treatment. Somewhat differently from Moyer's design (1979) 

in which a new passage was presented weekly for practice, this treatment used a criterion 

design, in that HL progressed to a new passage when he achieved a rate of 100 wpm for 

the practiced passage. He received treatment for several months and retumed for follow-

up evaluations at intervals thereafter. At one follow-up evaluation he continued to show 

a reading rate for single words similar to what it had been immediately after treatment, 

but his text reading rate had continued to increase. It was concluded that HL was still 

relying on a letter-by-letter strategy for single words, but was apparently using other 

strategies for text reading. This can only be inferred however, because the absence of a 

word length effect can only be measured with single word reading, not text. 

A later study used MOR treatment followed by another text treatment with two 



subjects SV and TD (Beeson & Insalaco, 1998). These subjects, who had anomic 

aphasia, exhibited word length and grammatical class effects in single word reading. 

After MOR treatment both SV and TD improved rate and maintained their accuracy. TD 

additionally improved comprehension, while SV's continued near ceiling. 

The second treatment SV and TD received used phrase-formatted text. Phrase-

formatted text treatment was based on the work of Bever and Jandreau (Bever, Jandreau, 

Burwell, Kaplan, & Zaenen, 1990; Jandreau & Bever, 1992; Jandreau, Muncer, & Bever, 

1986). This treatment used a BASIC computer program to parse text according to phrase 

boundaries. Bever and Jandreau found improved reading comprehension and rate in poor 

readers. 

After phrase-formatted text treatment SV's and TD's oral reading rate and 

comprehension were tested a second time. They again showed improved oral reading 

rates. Also at this time SV's and TD's single word reading was assessed. Of particular 

interest were the changes in their reading profiles. Their word length and grammatical 

class effects noted prior to treatment were no longer evident. Therefore, it seemed 

apparent that oral reading treatment had affected rate and comprehension perhaps by 

changing the underlying processes by which the subjects read. 

Effective treatments for acquired alexia used single word stimuU and text stimuli 

(Chemey, et al., 1986; Coltheart & Byng, 1989; Moss et al., 1991; Moyer, 1979). As 

described above, the treatments using text were effective for most subjects in improving 

text reading rate and accuracy, and, in some cases, improving reading comprehension or 
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oral expression (Beeson & Insalaco, 1998; Chemey, et al., 1986; Chemey, 1995). ORLA 

was successful with subjects regardless of aphasia type. MOR was successful for those 

with word length and grammatical class effects as indicated by their reading profiles. 

But treatments that failed for individuals also have been reported. Chemey (1995) 

and Moody (1988b) encountered subjects for whom carefully designed oral reading 

treatment did not result in improvement nor generalize to untreated material. Moody's 

(1988b) subject, PM, did not increase his oral reading rate for practiced text, nor was 

practiced text read faster than novel text. This subject was described as having 

phonological alexia with slow reading rate and poor nonword and closed class element 

reading. In addition, short-term memory was noted to be impaired. 

It is possible that failure to improve reading may have occurred because of a 

mismatch between the subject's needs and the treatment technique. Cheraey's (1995) 

subject had deep dyslexia, which is generally considered to be a result of damage to the 

semantic system among others. The subject received a treatment that Chemey considered 

to be especially useful for subjects with problems downstream from the semantic system, 

for instance, articulation. For that reason, the presumed area of deficit may not have been 

the area most affected by oral reading treatment. 

It is also possible that the reasons for lack of progress may lie with other impaired 

processes, such as attention and memory. Also, words in text and words in lists differ in 

their visual configuration. That is, a single word in a list can be read in a single saccade 

and a single saccade is devoted to it; while eye movements dviring text reading focus on 
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the open class words with function words perceived in the periphery (Carrithers, & 

Bever, 1984; Just, & Carpenter 1980). Further, text relates single words with syntax, 

whereas randomly sorted single word lists do not. 

4.6 Possible Mechanisms for the Effectiveness of Oral Reading 

Questions remain about the possible mechanisms for improvement of oral reading 

and its generalization to oral expression and reading comprehension. Improvement may 

result because accurate oral reading of text calls upon relatively intact syntactic and 

semantic knowledge. On the other hand, the act of repeating frequently occurring words 

and phrases may strengthen their representations and allow for their speedier retrieval in 

reading and spoken language. 

4.6.1 The Effect of Text on Closed Class Elements 

Models of sentence production may aid in providing an explanation for the way in 

which oral reading of text may generalize to oral expression. It may be that sentence 

production processes are invoked during text reading and these aid retrieval of closed 

class elements (Silverberg, et al, 1998). If so, then the theories of the two level model of 

syntax (Bock &. Levelt, 1994; Garrett, 1984, 1990) and the two types of closed class 

elements lead to some predictions about oral reading of text: 

a. open and closed class elements should be dissociable because they are retrieved 

via different processes; 

b. lexically and syntactically retrieved closed class elements, for instance 



39 

derivational and inflectional morphemes, should be dissociable because their respective 

retrieval processes; 

c. the sentence frame should differentially aid retrieval of syntactically retrieved 

morphemes versus those lexically retrieved. 

A way to detect the relationship between open and closed class elements is to 

observe subjects' oral reading of text and compare it to their readings of words in 

isolation. Case reports of subjects who read single words and text differently have been 

described (Dubois-Charlier, 1971; Nespoulos, et al., 1988; Shallice & Warrington, 1977; 

Silverberg, et al., 1998; Strand & McNeil, 1996). 

Silverberg and colleagues (1998) found that subjects with deep alexia who had 

difficulty retrieving closed class elements when they were presented as words in 

isolation, were more accurate when these elements were embedded in sentences. It was 

proposed that the subjects' better retrieval was due to the sentence frame because it 

provided a frame into which closed class elements could be inserted. This was supported 

when Silverberg et al. found that the sentence frame aided retrieval only of closed class 

elements for two of the three subjects with deep alexia. (For one subject, ML, open class 

items were read more accurately in text than in a list.) Verbs, also a difficult class for 

subjects with deep alexia, were read no more accurately in text than in a list form. A 

clinical implication of this work was that it may be advantageous to use sentence contexts 

in reading treatment for subjects with deep alexia. 

In sharp contrast, Nespoulos and colleagues (1988) described a subject, herein 
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called C, who read lists of random words more accurately than text. C appeared to have a 

specific deficit for closed class elements in spoken and reading modalities. He had no 

comprehension deficits for single words or sentences and no single word naming or 

repetition deficits for closed class items. However, when the same words were embedded 

in sentences, his oral reading and speech production accuracy plummeted. When tested 

with sentences arranged vertically, C performed well until he realized that the stimuli 

composed a sentence. At that point, he began to make errors on closed class items. The 

researchers proposed a processing capacity deficit, wherein closed class items were 

unavailable or weakly activated when the syntactic load was increased. 

4.6.2 The Effect of Treatment on Phonological Output Representations 

Reading aloud actualizes the phonological lexical output representations, which 

are possibly truncated during silent reading. Oral reading thereby strengthens the link 

between the orthographic and phonological representations. It has also been suggested 

that strengthening phonological representations via reading allows for their better 

retrieval during spoken language (Chemey, 1995). 

Repetition treatments for subjects with conduction aphasia and apraxia suggest 

this may be so (Sullivan, Fisher, & Marshall, 1986; Wertz, Bemstein-Ellis, & Roberts, 

1989). For subjects with apraxia, repetition may be viewed as a bottom-up effect in that 

it may serve as a transition to spontaneous speech by slowing the pace and restoring 

rhythmic structure. For subjects with conduction aphasia, whose strength may be 

relatively intact visual processes, the use of written words may provide a support for 
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retrieval of phonology, a weakness. In this way repetition may be viewed as affecting 

processes in a top-down fashion. 

Treatment focused on improving the phonological route also lends support to this 

and assumes that there can be a convergence of activation between the lexical-semantic 

and phonological routes. Subjects treated by Nickels (1995) and de Partz (1986; Bachy-

Languedock & de Partz, 1989) used orthographic knowledge of the written word to cue 

naming. Nickels concluded that the partial phonemic information strengthened activation 

of partial semantic information, providing a better chance of retrieving the target word. 

4.7 Summary 

Thus far, it has been shown that single word and text treatments were effective in 

improving oral reading. The mechanism for improvement and the subject characteristics 

that suggest one treatment over another were not always elaborated. This study aimed for 

careful characterization of subjects so as to provide information about who benefits fix>m 

MOR treatment. MOR had a history of use with subjects with word length effects and 

some with word length and grammatical class effects; most of whom have benefited. 

Whether MOR text treatment was effective for subjects who only showed grammatical 

class effects had not been explored. 

Also, separating closed class items into those lexically retrieved and those 

syntactically retrieved was expected to yield further information as to why treatment may 

be successful. Lexically retrieved closed class items were hypothesized to benefit more 

fi-om text treatment. 
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Further, while ORLA was thought to have an effect on the phonological output 

lexicon, MOR's role in effecting change at the level of the phonological output lexicon 

had not been explored. It was considered likely that it had an effect and that that effect 

would strengthen oral expression as well. 

These considerations lead to the following questions: which individuals benefit 

from MOR and how do they benefit? It was predicted that subjects who had grammatical 

class effects would benefit firom oral text reading because of its invocation of syntax. 

Also, it was thought that subjects with impairment to the phonological output lexicon 

would benefit because of MOR's focus on daily practice to the point of mastery. 

It was further predicted that benefit would be particular to closed class items for 

subjects with grammatical class effects. Open class item production would be expected 

to remain stable. For subjects with impairment to the phonological output lexicon, 

frequently occurring open and closed class items were predicted to benefit from oral 

reading. 

Subjects whose oral reading improved were expected to improve in other 

language areas as well, for example, oral expression and reading comprehension. These 

results had been documented in prior studies. 
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5 METHOD 

Six subjects with mild to moderate aphasia and alexia of varying severity 

participated in the study. All had experienced a left hemisphere stroke. None had a 

dementing disease and each completed high school and was employed before the stroke. 

Individual case reports are written below (Table 5.1). 
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Table 5.1 

Subject demographics 

MB MW ED ML SM LW 

Age 64 66 40 50 40 75 

Years post-onset 10 2 7 27 8 0.6 

Site of Lesion 
large (L) 

hemisphere 

(L) basal 
ganglia and 

thalamus 

large (L) 
hemisphere 

Education 17 years 16 years 14 years 12 years 16 years 14 years 

Handedness Right Right Left Right Right Right 

A single subject case study design that incorporated an extended baseline and 

control measures was used. The design encompassed the following phases: pre-treatment 

assessment, treatment, and post-treatment testing. The pre-treatment assessment phase 

included evaluations of language, memory, visual attention, and single-word and text 

reading. During baseline the subjects' oral reading was sampled over a period of at least 

three weeks in order to assure stability and then oral reading of lists and texts were 

measured again for comparison with earlier testing and post-treatment testing. Then 

subjects received ten weeks of MOR treatment. Following treatment the language, 

memory, visual attention, and single-word and text reading evaluations were repeated. 

Subjects' performance on language, memory, and visual attention tests are provided in 

Appendix D.l. 
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5.1 Pre-treatment Assessment 

5.1.1 Measures of Language and Cognition 

The Westem Aphasia Battery fWAB: Kertesz, 1982) was used to assess speech 

production and comprehension and to determine aphasia types. Descriptions of the 

"picnic" scene on the WAB and interviews provided examples of oral expression at pre-

and post-testing. Oral expression was assessed using the quantitative grammatical 

analysis authored by Saf&an, Bemdt, and Schwartz (1989). This method provides a 

means to examine lexical content and syntactic structure. Descriptive norms are supplied 

for comparison with three groups of subjects, those with agrammatism, those with brain 

damage but without agrammatism, and those without brain damage or agrammatism. 

Additional tests included the Wechsler Memory Scales - HI rWMS-3: Ledbetter, 

1997) and the Digit Vigilance Test (DVT: Lewis & Kupke, 1995). The forward Digit 

Span and forward Spatial Span subtests of the WMS-3 were administered to examine 

verbal and visual span. The DVT, a cancellation task, was administered to assess visual 

attention. Cancellation tasks measure visual scanning, activation and inhibition, and 

sustained attention (Lezak, 1995). Alternate forms were used for pre- and post-treatment 

testing. 

5.1.2 Reading Measures 

Single Word Reading 

Single word reading was assessed using selected subtests of the Psvcholinguistic 
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Assessments of Language Processine in Aphasia (PALPA. Kav. Lesser, & Coltheart, 

1992). The effects of grammatical class (subtest 32), frequency and imagery (subtest 31), 

and the ability to read aloud nonwords (subtest 36) were tested. In addition, ability to 

read aloud lexically versus syntactically determined closed class items, that is 

derivational and inflectional morphemes (subtest 34) was tested. Word length effects 

were examined by analyzing all words from subtest 31 and nouns from subtest 32. For 

the single word reading tasks, accuracy, error type, and reaction time were measiu-ed (see 

Appendix C. 1). The results of these measures were used to infer which reading processes 

were impaired and which were intact. 

Text Reading 

Subjects were administered the Gray Oral Reading Test - 3 Form A, levels 1, 3, 5, 

7 (GQRT-3: Wiederholt & Bryant, 1992). This test provides a series of graded passages 

designed to be read aloud as an assessment of oral reading rate, accuracy, and 

comprehension. The test has the advantage of having altemate forms A and B. 

To determine whether subjects showed an advantage for reading isolated words or 

words presented in text format, they were asked to read aloud text presented in standard 

paragraph format and the same words presented in a vertical list. The words in the lists 

were also randomized such that they did not form phrases and no word was immediately 

repeated. The order of presentation, in list or text format, was balanced across passages. 

Subjects received a pointing cue when they lost their place with either text or lists. 

Subjects were encouraged to attempt production of all words even if they had to guess. 
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Each subject's rate, accuracy, and errors were measured for the words in text and lists 

(see Appendix C.2). Reading rate was calculated as correct niraiber of stems produced 

per minute. For subjects whose responses were difficult to score a stem was considered 

correct if a naive listener named it as the target. Self-corrections were counted as correct. 

The accuracy measure was calculated as the ratio of correct stems plus affixes to total 

stems and affixes possible. Affixes were counted only if a stem was produced. Subjects' 

accuracy levels for list versus text formats and for open versus closed class morphemes 

are included in Appendix D. 

Reading errors were analyzed according to their relationship to the target, for 

example, a visual error like leg for beg, and according to their grammatical class, for 

example, open or closed. Word stems and affixes were analyzed separately. Subjects' 

error types and fi-equency are presented in tables in Appendix D. Closed class items were 

further encoded as being thought of as lexically or syntactically retrieved. For example, 

lexically retrieved morphemes included derivational endings and particles, such as the at 

in "point at" Inflectional affixes for tense and number and all other free, closed class 

words were considered to be syntactically retrieved. These data are included in Appendix 

D. 

Reading Comprehension 

Subjects' silent reading comprehension was assessed with the Nelson Reading 

Skills Test. (NRST: Hanna, Schell, & Schreiner, 1977), using levels A through C as 

appropriate. The test was discontinued after the level in which response accuracy 
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approached chance. The NRST provides graded material that is generally appropriate for 

adults with up to 11 paragraphs, each followed by five comprehension questions. 

Alternative forms were used for pre- and post-treatment testing, 3 and 4 respectively. 

5.1.3 Baseline 

After the pre-treatment assessment subjects' oral reading rates were measured 

once a week for approximately three weeks with passages firom the Multiple Skills Series 

(Boning, 1977). This yielded three baseline oral reading rates. After these baseline data 

were collected, list and text formats of the GORT-3 Form A (Wiederholt & Bryant, 

1992), even-numbered subtests and Form B odd-numbered subtests were administered. 

Rate and accuracy were compared to the earlier assessment rate and accuracy. This 

provided another way of insuring stability of oral reading performance. Subjects were 

also asked to keep logs of oral and silent reading. These logs were to be used to measure 

treatment's effect on reading habits. 

5.2 Treatment 

After baseline measures were obtained subjects received 10 weeks of reading 

treatment using the MOR method adapted by Beeson (1998; Beeson & Insalaco, 1998) 

and based on Moyer (1979). The focus of the MOR program was on daily oral reading of 

a particular written passage. In this adaptation, an individually specified reading rate 

criterion was used to determine when subjects progressed to a new passage for practice. 

Passages for oral reading were selected firom first grade level SRA Reading 
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Laboratory text (1989), Multiple Skills Series text (Boning, 1977), or in the case of LW, 

passages on aphasia from a college textbook. The length of the passages varied between 

80 to 110 words. 

The investigator saw subjects weekly for 30 minutes. The first part of the session 

ser\'ed to gauge the subjects' unaided oral reading rate and accuracy of the homework 

passage. The subject read the practiced passage aloud as errors and rate were recorded. 

If the subject achieved an individually specified reading rate criterion, a new passage was 

selected for MOR practice. Usually the criterion rate was set at the subject's speaking 

rate or at twice the subject's baseline rate. Each novel passage was summarized for the 

subject to assiu'e comprehension. 

The next portion of the session focused on treatment. The subjects practiced 

reading the text aloud with the SLP whose goal was to facilitate maximum reading 

accuracy. The methods for accomplishing this were individualized, but consistently 

focused on whole word reading in the context of the phrase and sentence. 

After the practice portion of the session, the subjects were presented with a novel 

passage to read aloud which served as a generalization probe. The passage was 

summarized for the subjects to assure comprehension so that its lack would not interfere 

with rate and accuracy measiu-es. The subjects were recorded as they had been for the 

treatment text. 

To assure that subjects were neurologically and behaviorally stable during 

treatment, two control tasks were repeatedly measured that were not expected to be 
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affected by treatment. These tasks were a generative naming task for semantic categories 

and a memory word span task. Norms from Azuma, Bayles and others (1997) were used 

for semantic category naming. Words in the word span task were chosen from the MRC 

Psycho linguistic Data Base (Wilson, 1987). Only high frequency, single-syllable nouns 

beginning with consonants were used. The words were presented in random order in 

increasingly longer sets of two, three, and four words. Two sets of each level were 

presented (Appendix C.3). 

Daily reading homework was an essential component of the treatment plan. All 

subjects practiced reading their passages aloud daily at home for a minimum of 30 

minutes. All but one kept a log of homework practice and other reading. Two subjects 

tape-recorded their homework (Table 5.2). 
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Table 5.2 

Tailoring of MOR to suit individual needs 

Tested with 
GQRT-3 
consecutive 
subtests 

Audio-taped 
homework 

Subjects 
Tm m ED rac m cw 

No Yes No No No No 

speaking 
Criterion for ^ twice twice twice twice , _ „ 

rate (73 .... .... 100 wpm 
progression wpm) mitial rate imtial rate imtial rate 

MOR text First First First First First ^ ,, 
C^ollctzc 

level Grade Grade Grade Grade Grade 

No No No No No Yes 

Given 
pictxu-es of No No No Yes Yes No 
phrases 

Practiced 
with No No No Yes Yes No 
audiotape 

Practiced 
with another No Yes No Yes* No No 
person 

* Note. ML practiced with his father who suffers from dementia. 
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5.3 Post-Treatment Assessment 

After the MOR treatment measures of oral reading and reading comprehension 

were repeated. The PALPA subtests (Kay et al., 1992) were re-administered to measure 

single word reading. The effects of grammatical class (subtest 32), frequency and 

imagery (subtest 31), lexically determined closed class items (subtest 34), and word 

length (all words from subtest 31 and nouns from subtest 32) and the ability to read aloud 

nonwords (subtest 36) were re-tested. Reading accuracy, error type, and reaction time of 

correct productions were recorded. 

The GORT-3 Form B, even numbered subtests (Wiederholt & Bryant, 1992) was 

presented as text and as a list of words. Reading rate, accuracy, and error type were 

recorded as well as performance on comprehension questions. Order of presentation of 

lists and text was balanced across passages. The NRST Form 4, levels A through C, as 

appropriate, (Hanna, et al., 1977) was re-administered to measure changes in silent 

reading comprehension. Silent reading rate was measured, as well. 

The WAB (Kertesz, 1982) was re-administered. The speech sample elicited from 

the "picnic" scene and from provision of personal history was compared to pre-treatment 

assessment relative to measures of lexical content and structure. 

The DVT (Lewis & Kupke, 1995) and the WMS-3 forward Digit Span and 

forward Spatial Span (Ledbetter, 1997) were re-administered to determine respectively 

whether changes in visual attention or memory span took place. 
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5.4 Case Reports 

5.4.1 Subject MB 

MB, a right-handed man, had 17 years of education and was a judge before his 

stroke. He suffered a cerebral hemorrhage at age 54 approximately 11 years before this 

study. An acute CT report indicated a massive left hemisphere lesion. He remained in a 

coma for two months. He received inpatient services in a rehabilitation hospital for 

several months, then outpatient speech and language services for 9 months. The 

discharge summary noted residual right hemiparesis, Broca's aphasia, and apraxia of 

speech. MB participated in group treatment for people with aphasia prior to and during 

this study. 

Pre-treatment Testing 

MB had been tested yearly with the WAB since the beginning of his participation 

in group treatment. Testing revealed significant gains between 10 and 11 years post-

onset when his Aphasia Quotient increased from 73.6 to 93 and his profile changed from 

conduction to anomic. The test administered at 11 years post-onset served as the pre-

treatment measiu-e for this study. MB's language was characterized by lexical retrieval 

failures and his speech contained literal paraphasias. 

Assessment of MB's oral expression indicated a speech rate of 73 wpm. His 

lexical content was similar to that of non-brain-damaged controls (Saffran, et al., 1989). 

Likewise his phrase structure was similar to that of non-brain-damaged controls and 
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included inflected verbs and elaborated noun phrases, for example, "they're sitting on 

near, on a rug or a towel" and "a little kid is playing around in the dirt." However, the 

proportion of words in sentences and proportion of well-formed sentences resembled 

performance of non-agrammatic brain-damaged subjects. Incorrectly inflected verbs 

accounted for most of the poorly fomied sentences, for example, "I doesn't feel passed 

out." 

On the forward Digit Span of the WMS-3 (Ledbetter, 1997) MB showed a mild 

reduction in memory for digits. Forward Spatial Span was within the average range. 

Performance on the DVT (Lewis & Kupke, 1995) revealed extremely slow, but accurate 

ability. 

Single Word Reading. MB's single word reading accuracy was 52% on the 

PALPA (Table 5.4). Reaction times were not included in analysis because of his conduit 

d'approche production. Comparisons of accuracy did not provide evidence of frequency, 

imagery, grammatical class, regularity, morphological, or word length effects. He was 

generally unable to read nonwords. 

List versus Text Reading. Assessment with the GORT-3 Form A subtests 1, 3, 5, 

7 of reading rate and comprehension revealed good comprehension and slow mean oral 

reading rate (Table 5.5). Oral reading rate was slower than speaking rate of 73 wpm. 

MB's oral reading accuracy for text was 83%. This pattern of slow rate, good 

comprehension, and fair accuracy continued without significant change for subsequent 

pre-treatment administrations of the GORT-3. 
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MB was consistently more accurate reading aloud text than lists. On two 

administrations of the GORT-3 this accuracy difference was particular to closed class 

items (Form A odd, (1) = 11.14, £< .01; Form A even, (1) = 16.17,2 < 01). On the 

Form B, odd subtests administration all morpheme classes were read more accurately in 

text than list format (open, x' (1) = 9.35, £ < .01; free closed x^ (I) = 17.57,2 < -01; 

bound X" (1) = 5.11, £ < .05). 

Because MB showed a benefit to closed class items in text, lexically versus 

syntactically retrieved closed class words were analyzed. Both were read at a fairly high 

level of accuracy, between 80-100% (Appendix D.3). There was no significant difference 

in accuracy between the two types of closed class items on any administration of the 

GORT-3. Overall, MB was consistently less accurate producing open class than closed 

class items, however, this difference was significant only for text format. 

Error type varied only slightly among administrations of the GORT-3 (Appendix 

D.5). The most common were literal paraphasias that resulted in nonwords, for example, 

[tnti] for pretty. This was the most common error type for open class in list and text. 

Literal paraphasias or within class substitutions were the most common errors for fi-ee 

closed class in list and text. MB's most frequent error with bound morphemes was 

omission in list and text. 

Silent reading comprehension, measured with the NRST Form 3, levels A, B, and 

C showed mildly reduced comprehension for third to ninth grade material with a score of 

88% accuracy. It is interesting to note that errors were not limited to the most difScult 
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passages and that comprehension was better in oral reading (100%). 

Baseline. MB's reading rates on passages from the Multiple Skills Series level 

A2 (Boning, 1977) were 60, 44, and 44 wpm over a three-week period. MB began kept a 

log of all reading, silent and oral, during this time period. In general, he read the daily 

paper. 

Rationale for Treatment 

MB appeared to be reading via the lexical-semantic route, with impairment at the 

level of the phonological output lexicon (or assembly of the phonological representation). 

He showed no grammatical class effect in single word reading, but had greater accuracy 

reading free closed class items when they were embedded in text. As was observed with 

subjects with deep alexia (Silverberg, et al., 1998), text provided a benefit to MB for 

retrieval of closed class elements. 

MB's aphasia profile changed from that of conduction to anomic before treatment 

started. However, MB continued to have characteristics of conduction aphasia, for 

example, frequently normal prosody and fluent though sometimes paragrammatic 

language. 

MB was considered to be a good candidate for oral reading treatment for several 

reasons. He read aloud closed class words more accurately in text than in isolation and 

thus their production would benefit from text reading. Text reading might aid him to 

retrieve items correctly from the phonological output lexicon, and daily oral reading 

might serve to strengthen retrieval and phonological assembly for speech production. 
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MB was also highly motivated and aware of errors. 

MOR Treatment 

MB was seen once a week for 10 sessions. At the beginning of each session he 

showed the log of the past week's reading for pleasure and oral reading practice. After 

this discussion he read the practiced text, a first grade reading selection from the SRA 

(1989) series, as he was audio-taped and as errors and reading rate were recorded with 

pen and paper. Criterion was set at about 73 wpm, which was his speaking rate, as it was 

not expected that he would be able to attain a rate of 100 wpm. 

After the practice MB read aloud the generalization probe passage from the 

Multiple Skills Series (Boning, 1977), also first grade level. At the end of the session 

MB performed the control tasks of word span and category naming. 

According to MB's log, he practiced the assigned text at least 20 minutes daily 

and began reading aloud daily from other sources about three weeks into treatment. MB 

reached criterion on all passages that were each practiced for three weeks (Table 5.3). 

The last passage was practiced for two weeks and would likely have achieved criterion in 

another week MB improved reading accuracy to approximately the same degree for both 

open and closed class words over the repetitions. His average improvement over three 

sessions was 8% for closed class and 7% for open class elements. 
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Table 5.3 

MB's oral reading rate for novel and practiced text during baseline and treatment 
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While there was a practice efifect resulting in improved rate and accuracy, there 

was no notable improvement on novel passages. MB's reading rate on novel readings 

ranged between 35 and 77 wpm. Although reading rate and accuracy did not change over 

the course of treatment, MB did change his reading habits. During baseline he reported 

reading a newspaper daily. About midway into treatment he began reading a novel and a 

non-fiction account of sailing. He also started reading aloud from these texts in addition 

to performing his assigned reading practice. 



There was no change in perfoimance on the control tasks. MB averaged 5.1 (SD 

= .3) words in the word span task (Appendix D.6). He averaged between 3 and 2.5 

standard deviations below the mean for generative naming tasks with no trend for 

improvement (Appendix D.7). 

Post-treatment Testing 

Single Word Reading Post-treatment. Following treatment MB's single word 

reading accuracy improved significantly from 52% to 70% (Table 5.4). MB's pre-

treatment single-word reading showed impaired accuracy of single word reading with no 

lexical or word length effects. At post-treatment production of nouns improved from 

56% to 73% accuracy (t (3) 3.43, £ = .04) on the PALPA Subtest 31. He also improved 

his productions on the morphology subtest, from 43% to 68% (t (5) 2.53,2 = -05). 

Ability to make a grapheme to phoneme correspondence also improved as evidenced by 

his reading of 33% of nonwords, an improvement from 8%. 



60 

Table 5.4 

MB's single word reading results pre- and post-treatment 
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Linguistic 
Dimension 

Total 
Possible 

Pre-
treatment 

Accuracy 

Post-
treatment 

Accuracy 

Difference Pre- and Post-
Treatment 

„ _ Statistic and 
Signi&ance 

Overall improvement t (9) = 3.21 
p = .005 

Imagery improvement t (3) = 3.43 
High RF=40 60% 80% p = .04 

Low n=40 53% 65% 

Frequency 
High 55% 78% 
Low 58% 68% 

Grammatical Qass no change 
Nouns n=20 65% 50% 
Adjectives n=20 65% 75% 
Verbs n=20 50% 70% 
Qosed Qass IF=20 70% 80% 

Spelling Regularity no change 
Regular n=30 50% 57% 
Exceptional n=30 50% 60% 

Morphology improvement t (5) = 2.57 
Regular tr=15 53% 53% p=.05 

Control Regular rF=15 20% 80% 
Irregular n=15 27% 33% 
Control Irregular n=15 40% 80% 
Derived n=15 67% 80% 
Control Derived 1^15 53% 73% 

Word Length no change 
4 letters n=7 1069 = 1173 
5 letters T^16 1569 = 1541 
6 letters r^l5 1214 = 1395 
7 letters rr=14 1411 = 1480 

Nonwords rF=24 8% 33% inprovement 
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List versus Text Reading Post-treatment. As shown in Table 5.5 MB did not 

increase his reading rate significantly on the GORT-3 Form B subtests 2,4,6, 8. 

Comprehension did not change significantly, fi-om 95% to 90%. Text reading accuracy 

was not different, 79% pre-treatment, 74% at post-treatment. 
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Table 5.5 

MB's oral and silent reading results pre- and post-treatment 

GORT-3 GORT-3 GORT-3 GORT-3 
A (odd) B(odd) A (even) B(even) 

Mean oral reading 
rate - text 

Mean oral reading 
accuracy - text 

Mean oral reading 
rate - list 
Text-list 
Difference 

Oral reading 
comprehension 

40(4.9) 50(20) 

83% 88% 

t(3)=M).98 
p=0.39 

(two tail) 

t(3)=-1.99 
ns 

(two tail) 

13(5) 9(0.4) 

t(3)=7.50 t(3)=4.22 
p=0.0005 p=0.02 
(two tail) (two tail) 

100% 95% 

NRST-3 

no change 

33(17) 43(11) 

79% 74% 

t(5)=1.42 
p=0.126 
(one tail) 

t(3)=0.92 
ns 

(one tail) 

8(0.6) 11(6) 

t(3)=3.11 t(3)=6.63 
p=0.05 p=0.007 

(two tail) (two tail) 

95% 90% no change 

NRST-* 
Silent Reading 
Comprehension 
Accuracy 
Silent Reading Rate 

88% 87% no change 

96(31) 

MB continued to read text more accurately than lists of words, 73% compared to 

54%; a difference was significant only for free closed class items which were 51% correct 

in list and 92% in text (Appendix D.2). As prior to treatment, there was no significant 

difference between lexically and syntactically retrieved closed class elements, 93% and 
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91%, respectively (Appendix D.3). MB read closed class items more accurately, 90%, 

than open class, 56%, in text as had occurred previously (Appendix D.4). 

Error types were also consistent from pre-treatment to post-treatment. Literal 

paraphasias resulting in nonwords continued to be the most frequent type for open class 

words in list and text. Free closed class errors in list were also most often phonetic 

substitutions, but they resulted in real words being produced. In text they were most 

frequently substituted with another class member. Bound morphemes were most 

frequently omitted in list and text (Appendix D.5). 

There was no change between pre- and post-treatment in silent reading 

comprehension as measured by the NRST Form 4, 88% and 87% respectively (Table 

5.5). The average silent reading rate was measured at 96 wpm, twice as fast as the oral 

rate of 43 wpm. 

After treatment there was no change on the WAS. The pre-treatment quotient of 

93. The profile remained consistent with anomic aphasia. Memory span as measured by 

the WMS-3 did not show a difference for verbal or visual. The DVT remained accurate 

but slow. 

Oral expression did not change between pre- and post-treatment as measiu-ed with 

the grammatical analysis (Saffran, et al., 1989), although both MB and his wife were 

adamant that it had improved. MB continued to speak at about 73 wpm in re-telling the 

stroke story. Verb inflection errors notably decreased from 50% to 12%, for example, 

"they was all over the floor." Correctness of verb inflection was not directly measiured in 
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the grammatical analysis, only indirectly as contributing to the proportion of well-formed 

sentences. However, correctness of inflection may be as salient to the listener as presence 

of inflection. It may be that the improved correctness may account for perceived 

improvement. 

Discussion 

Following MOR treatment, MB showed significant improvement in reading 

accuracy for single words. In particular he improved his reading of nouns. MB also 

improved his ability to read nonwords, which may suggest that improved letter-to-sound 

conversion served to improve access to lexical representations in the phonological output 

lexicon. MB's improvement in single-word reading did not translate to improved oral 

reading rate or accuracy for text-level material. An extended period of treatment would 

be necessary to determine if MB's improved single-word reading accuracy was a 

precursor to improved text reading. 

Because MB's production of closed class items were more accurate in text, he was 

considered to be a good candidate for text reading treatment and that text treatment would 

benefit his retrieval of closed class elements. Contrary to expectation, repeated 

presentations of written closed class vocabulary did not improve its retrieval in a novel 

written context. However, bound closed class morphemes did improve in oral expression 

where verb inflections became more accurate. 

Another expectation that was not realized involved a postulated difference in 

retrieval between lexically and syntactically retrieved closed class elements. For MB, 
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closed class items thought to be lexically retrieved did not benefit more fi'om the sentence 

frame than syntactically retrieved closed class items. 

5.4.2 Subject MW 

MW, a right-handed man with 18 years of education, was a banker. At age 57 he 

had a stroke that resulted in no persistent impairment. Seven years later at age 64 years 

he suffered a left cerebral hemorrhage. He was hospitalized in an acute setting for five 

days, then received services in a rehabilitation hospital for a month, followed by 

outpatient speech and language services for three months. At the time of this study he 

was two years post-onset and had been participating in group treatment for people with 

aphasia for a year. He also participated in seven weeks of MOR treatment as part of the 

pilot research project. Diuing this period of treatment MW did not change oral reading 

rate or accuracy on novel text. He was included in this study because the treatment was 

revised using easier text and performance criterion.. 

Pre-treatment Testing 

MW had been tested yearly with the WAB since the begimiing of his participation 

in group treatment at one year post-onset. His Aphasia Quotient remained relatively 

stable, 69.6 at 12 months post-onset and 71.4 at 24 months post-onset. His profile was 

consistent with conduction aphasia. The WAB administered 24 months post-onset served 

as the pre-treatment measure for this study. MW's notable language impairments were in 

naming and repetition. 
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MW's oral expression was assessed with his telling of the story of his stroke. A 

narrative of 144 words was collected and subjected to lexical and syntactic analysis 

(Saffian, et al., 1989). Results were consistent with non-agrammatic language and often 

overlapped the non-brain-damaged scores reported by Saffian et al. Proportion of closed 

class words, ratio of determiners to nouns, and verb elaboration were within the range of 

performance of non-brain-damaged speakers. Speech rate and lexical content resembled 

the range of performance of non-agrammatic speakers. 

Administration of the subtests from the WMS-3 revealed poor forward Digit Span 

and average forward Spatial Span. Performance on the DVT was slow and inaccurate. 

Single Word Reading. MW was 52% accurate reading aloud single words from 

the PALPA. Reading accuracy showed no effects for word length, frequency, imagery, 

regularity of spelling, or grammatical class (Table 5.6). Ability to match written words 

with pictures was good (40/40). Lexical decision was relatively preserved (words, 55/60; 

nonwords, 58/60). MW was unable to read aloud nonwords and lexicalized almost all 

despite repeated directions. 
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Table 5.6 

MW's single word reading results pre- and post-treatment 



1 I I E)i&reace Pre- and Post-
iPre-treatment iPost-treatmeni Treatment 
' ' i 

i  i  !  1  •  

Linguistic 
Dimension 

Total 
Possible 

lAccuracy : 1  Accuracy Effect 
Statistic and 
S^nificance 

1  i  !  !  

PALPA overall | jimprovenKnt t (9) =-3.16 
p=-005 

Imagery 
Hi^ rF=40 68% 85% improvement t (3) = -5.20 
Low n=40 55% : 75% p = .007 

Frequency 
High 1  n F =40 1  68% : 78% 
Low n=40 55% ! 83% 

' •  '  :  i  J  
Grammatical Class i  ;  1  improvement t (3) = -2.78 

Nouns i  tF=20 55% 60% p = .03 

Adjectives IF=20 55% 65% i  

Verbs n=20 35% '65% 
Cbsed Class n=20 40% 55% 

Spelling Regularity! ' no change 
Regular n=30 63% 1  63% 
Exceptional n=30 67% , 60% 

Morphology 
Regular if15 

I  ;  
47% 

Control Regular | if=15 ; ' ; 73% 
Irregular i n=15 j  '  i  60% 
Control Irregular i  n=15 !  1  53% 
Derived j  n=15 j  1  : 87% 
Control Derived | n=l5 

;  i  ; 73% 
!  '  I t  

Word Length | i  t  '  t  
'  !  1  jno change 

4 letters j  n=16 1  2669 1  i  i  

5 letters • n=15 ! 2582 i  1  
1  1  

6 letters | tF=15 1  3344 j  

7 letters j  n=8 1 2758 
1  •  

Nonwords i  rF=24 0% i  0% ino change 



List versus Text Reading. Because MW had participated in an earlier treatment 

series and had remained stable in oral reading rate and accuracy, the extended baseline of 

two separate administrations of the GORT-3 was not performed. Instead, the list and text 

formats of Form A, levels I through 8 were administered. Comprehension of oral reading 

was fair at 68% (Table 5.7). MW was 41% accurate and averaged 18 (SD =11) wpm in 

text. This rate was slower than his speech rate of 111 wpm. 
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Table 5.7 

MW's oral and silent reading results pre- and post-treatment 

GORT-3 A GORT-3 B 
Difference 

between A & B 

Mean oral reading 
rate 

18(11.1) 23 (13.4) t(7) = -1.63 Mean oral reading 
rate q

 II o. 

Oral reading 
accuracy 

48% 40% no change 

text 41% 52% t(7) = -1.89 
p<.05 

Oral reading 
comprehension 

68% 

NRST-3 

60% 

NRST-4 

no change 

Silent Reading 
Comprehension 

71% 39% 

MW was 48% accurate reading lists of words and 41% accurate reading text. 

Open class items were read significantly more accurately in list than text (Appendix D.8). 

MW read aloud open class items more accurately than closed class morphemes overall, 

49% and 41% respectively, but this difference was significant only in list (Appendix 

D.9). His reading of open class elements in text was poor (38%). 

Error type did not differ between list and text formats. Open class items were 

most often omitted (Appendix D.IO). Substitution of another free closed class morpheme 

was the most frequent error for that class of morphemes and bound closed class items 
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were most frequently omitted. 

MW's silent reading comprehension, measiired with the NRST Form 3, level A, 

mirrored his moderately impaired oral reading comprehension. He was 64% accurate for 

third to fourth grade material. 

Baseline. MW read aloud passages from the earlier source as well as passages 

from the Multiple Skills Series level first-grade level (Boning, 1977). He read the fourth 

grade passages with similar levels of accuracy, 43% and 38%, and rate, 18 and 19 wpm, 

respectively. On the first grade passages MW's reading rates were 18, 23, and 14 wpm 

over the period with an accuracy range of 40 to 60%. This indicated a stable oral reading 

rate. MW attempted to keep a log of reading for pleasure, which he usually characterized 

as "nothing." 

Rationale for Treatment 

Results of MW's single word reading suggested that he was relying on an 

impaired lexical semantic route for reading. His inability to read nonwords indicated a 

lack of access to the letter-to-sound conversion route. The orthographic input lexicon 

appeared relatively intact because he performed fairly well on lexical decision tasks. At 

the single word reading level the semantic system seemed moderately intact in the sense 

that there were no frequency or imagery effects. Also, his written word to picture 

matching was intact. A grammatical class effect (open > closed) was observed in list 

format but not in text reading. Text reading did not benefit his reading of closed class 

items. A breakdown seemed most apparent at the level of the phonological output 
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lexicon, as expected from a subject with conduction aphasia,. His errors were often 

neologisms that approximated the target, for example, dramp for damp, dench for dense. 

These were similar to his naming errors on the WAB. 

When text reading, either silent or oral, was considered, MW seemed to have an 

impairment in semantic-syntactic processing. His comprehension was moderately 

impaired whether he read aloud or silently, thus he derived no benefit to comprehension 

from oral reading as MB had. 

In summary, MW's reading problems were in phonological output and, less 

strongly, in access to closed class items. MW's participation could help answer the 

question of whether MOR strengthens representations in the phonological output lexicon 

and whether a weak grammatical class effect was sufficient to warrant MOR treatment. 

MOR Treatment 

MW was seen approximately once a week for 10 sessions. At the beginning of 

each session his log of the past week's oral reading practice was reviewed. MW 

practiced for approximately 20 minutes, five days a week with a friend. 

After reviewing the log MW read the practiced text, a first grade reading selection 

from the SRA (1989) series, as he was audio-taped and errors and reading rate were 

recorded. Criterion for reading rate was set between 20 and 40wpm, about twice his 

initial rate with a passage. When MW reached criterion, a new passage was introduced 

and timed. After the practice MW read aloud from the generalization probe, a first-grade 

level passage from the Multiple Skills Series (Boning, 1977). At the end of the session 



MW performed the control tasks of word span and category naming. 

MW improved his reading rate and accuracy on the practiced text. He reached 

criterion on all passages within three to five weeks (Table 5.8). His rate at the first 

presentation of a passage varied between 11 and 19 wpm. Accuracy began between 39 to 

50% and increased to 63 to 83%. Open and closed class morphemes were approximately 

equally erred upon at the initial reading, 79% and 77% accuracy, respectively, but open 

class accuracy improved at a steady rate to an average of 85% by the third reading, while 

closed class items changed little by the third reading, 79%. Because MW often appeared 

to be perseverating or guessing, e.g.. And what would you like? for She just did not know, 

the number of incorrect phrases were counted as well. This count showed a steady 

decrease in the mean nimiber of guessed at phrases, firom 8 down to 4 by the third 

reading. However, there was no improvement in rate or accuracy on novel text. 
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Table 5.8 

MW's oral reading rate during baseline and treatment 
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Post-treatment Testing 

Single Word Reading Post-treatment. Re-administration of the PALPA revealed 

significant changes in accuracy pre- and post-treatment (t (9) = 3.16, e = 005) (Table 

5.6). Accuracy of high and low imagery and high and low frequency improved (t (3) = 

5.20, £ = .007). Production of words from the grammatical class subtest improved, also (t 
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(3) = 2.78,2 = 03). There was no difference pre- and post-treatment for spelling 

regularity. As on the prior administration there were no effects for word length, 

frequency, imagery, grammatical class or regularity of spelling. MW remained unable to 

read aloud nonwords. 

List versus Text Reading Post-treatment. The list and text formats of the GORT-3 

Form B, subtests I through 8 were administered at the end of treatment (Table 5.7). 

Comprehension of oral reading remained fair at 60%, compared to the pre-treatment's 

score of 68%. MW averaged 23 (SD =13) wpm in text, compared to 18 wpm before 

treatment. This change did not reach statistical significance (t (7) = 1.63, q = .07). 

However, MW showed significant improvement in reading accuracy following treatment, 

41% to 52%. Improvement was particularly strong for the five easier levels of the 

GORT-3 (t (5) = 2.73,2 = -03). Improved production of open class items appeared to 

account for the difference in that MW increased accuracy from 38 to 74%. 

Reading accuracy was 40% for the list form of the GORT-3 Form B. Once again 

accuracy was significantly better in text than list (x^ .(2) = 6.01, g < .05), this time for all 

grammatical classes (open x^ (l) ~ 4.87,_g < .05; firee closed xKU = 24.27,^ < .01; bound 

X^(l) = 18.65, E < .01). Before treatment only open class items were affected (Appendix 

D.8). 

MW was again significantly more accurate reading open than closed class 

elements, 72% to 23% respectively (xKl) = 4.23, £ < .05) (Appendix D.9). This class 

effect was particular to list as it had been at pre-treatment (xKl) = 59.09,2 < .001). 
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MW's error types differed for list and text on this presentation. Before treatment, 

MW's most frequent error was omission in list and text for open class elements. After 

treatment his most frequent error type in the list format was phonological error, for 

example, prish for fish, and story-related substitutions in text, for example, said good bye, 

for kissed good-bye. In list for closed class items MW tended to perseverate, for 

example, the. In text his most frequent error type for closed class items continued to be 

within class substitutions. Bound morphemes were most frequently omitted in list and 

text on this administration as they were on the pre-treatment administration. 

Silent reading comprehension accuracy of 39% as re-tested by the NRST Form 4 

level A was poorer than that recorded pre-treatment, 71%. 

At the end of treatment the WAB (Kertesz, 1982), was re-administered. Severity 

as measured by the Aphasia Quotient lessened significantly, from 71.4 to 77.6. 

Information was the area that showed greatest improvement. Type of aphasia continued 

consistent with conduction. 

Oral expression, as measured with Saffran et al.'s (1989) grammatical analysis did 

not indicate improvement (t (7) = 0.07, ns, one-tailed). Analysis of a 150-word narrative 

was compared to the pre-treatment narrative for measures of lexical content, auxiliary 

analysis, and structural analysis. Like the previous sample, many of the characteristics 

were within the range achieved by non-brain-damaged individuals. Rate of speech 

continued slower than average at 106 wpm, unchanged from pre-treatment's rate of 115 

wpm. Verb production continued to be a strength while sentence elaboration, proportion 
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of well-formed sentences, and embedding resembled those of a person with non-

agrammatic aphasia. 

As may be seen in Appendix D. 1 no significant changes were noted in visual 

attention, or span memory. 

Discussion 

MW improved his reading accuracy following treatment both for text and single 

word reading. Improvement seemed specific to open class items. He also significantly 

increased his WAB Aphasia Quotient. The area of greatest gain was in provision of 

information. On the other hand, during treatment MW did not improve rate or accuracy 

for novel text. Also, neither oral nor silent reading comprehension improved despite the 

improved accuracy. However, improved accuracy may have an effect later on 

comprehension as was seen with Cheraey's subjects (1986). 

MW was considerecT a candidate for treatment because he seemed to have a weak 

grammatical class effect. A grammatical class effect was associated with other subjects 

who benefited firom text treatment. He also had difficulty assembling representations in 

the phonological output lexicon. It was expected that closed class items would benefit 

fi-om text treatment, but MW improved accuracy of production of open class items. This 

appeared to support using MOR to improve retrieval of open class and closed class items 

for those subjects whose primary problem lies in accessing or assembling representations 

in the phonological output lexicon. 
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5.4.3 Subject ED 

ED, a 41-year-old, left-handed man with 14 years of education, was a general 

manager of an appliance store chain. He had been followed since age 7 for an 

arteriovenous malformation (AVM). ECs history included a probable hemorrhage at nine 

years and a subarachnoid hemorrhage at 31, both without residual effects. However, at 

age 34, during surgery for embolization of the AVM, ED suffered a cerebral hemorrhage. 

An acute CT head scan revealed a large lesion centered in the left basal gangUa and 

extending to the deep temporoparietal region and the centrum semiovale. He was 

hospitalized for three months, then received services in a rehabilitation hospital for nine 

months followed by outpatient speech and language services. The discharge summary 

noted right hemiparesis and Broca's aphasia. 

ED had been participating in group treatment for people with aphasia prior to this 

study. He had also received individual treatment directed toward improving speech 

production and then single word writing. 

Pre-treatment Testing 

The WAB had been administered yearly since ED began group treatment. He 

made significant gains between two and three years post-onset and again between three 

and a half and four years post-onset. This series of tests yielded Aphasia Quotients of 

42.75, 69.7, 70.7 and 77.6, respectively. ED's profile evolved from Broca's to anomic 

aphasia (borderline fluent) by the 4 years post-onset test. This test served as the pre-

treatment measure for this study. Repetition and naming were areas of deficit. 



ED's oral expression was assessed using Saffran, Bemdt, and Schwartz's (1989) 

quantitative analysis. His speech rate, noun to pronoun ratio, noun to verb ratio, 

proportion of words in sentences to total words, and number of embeddings were similar 

to those of the subjects with agrammatism. However, his verb production, proportion of 

well-formed sentences, and structural elaboration were similar to those of brain-damaged 

subjects without agrammatism. Thus, both agrammatic and non-agrammatic language 

characterized his discourse. This was consistent with the perceptual judgment of 

borderline fluency. 

Additional testing revealed a moderate impairment in both forward Digit Span 

and forward Spatial Span subtests of the WMS-3. Performance on the DVT was slow but 

accurate. 

List versus Text Reading. Administration of the GORT-3 Form A, subtests 1, 3, 

5, and 7 showed a very slow reading rate in text, 14 wpm. This rate was comparable to 

his speech rate of 16 wpm. Reading comprehension was fair at 70%. Text reading 

accuracy was 61%. 

When the baseline GORT-3 Form B levels 1, 3, 5, and 7 was administered there 

were no significant changes from prior testing for rate or comprehension (Table 5.9). 

Oral reading rate continued slow and comprehension remained moderately impaired. 

The pattern of slow rate and moderately impaired comprehension was repeated on 

the GORT-3 Form A subtests 2,4, 6, and 8. Oral reading rate was 9 wpm and 

comprehension was 40%. Text accuracy was 47%. 
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Table 5.9 

ED's oral and silent reading results pre- and post-treatment 

Difference GORT- GORT- Difference 
between A 

&B 

Mean oral 
reading rate 
text 

Oral reading 
accuracy 

Oral reading 
comprehension 

GORT-3 GORT-3 
A (odd) B (odd) 

14.1 
(3.0) 

list 67% 

text 61% 

70% 

12.2 
(2-2) 

61% 

67% 

55% 

t(3)=1.55 
ns 

(two tail) 

-6 

+6 

t(3)=0.79 
ns 

(two tail) 

3 A 3 B between A 
(even) (even) & B 

8.9 (2.8) 9.2 (3.7) 

48% 

47% 

40% 

38% 

40% 

60% 

t(3)=-0.49 
ns 

(one tail) 

-10 

-7 

t(3)=0.93 
ns 

(one tail) 

Silent Reading 
Comprehension 
Silent Reading 
Rate 

NRST-3 NRST-4 

64% 

58 (9.3) 

45% 

49 (7.3) 

There was no significant difference in accuracy between list and text on any of the 

pre-treatment administrations of the GORT-3 (Appendix D. 11). However, when 

morpheme classes were compared it was seen that ED produced open class items more 

accurately than closed class firee and bound morphemes in both list and text (see 

Appendix D. 12). This grammatical class effect occurred on each administration of the 
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GORT-3. 

Error type varied between list and text formats on the first administration of the 

GQRT-3. In list open class items were most often substituted with a visually similar 

word (Appendix D.13). In text most substitutions were unrelated to the target and 

represented a plausible guess, for example, in front for to meet in "in the house in firont 

him" rather than "fi-om the house to meet him." In both list and text fi-ee and bound 

closed class items were most frequently omitted. 

On the baseline administration of the GQRT-3 Form B enror types were the same 

for open class and bound morpheme items, but slightly different for free closed class 

(Appendix D.13). ED previously omitted free closed class words in list and text; this 

time he tended to substitute within class or perseverate on a particular closed class item. 

Error types for open class morphemes observed during the immediately pre-

treatment administration of the GORT-3 were similar to those observed during other 

administrations (Appendix D.13). 

ED's comprehension of silent reading, measured with the NRST Form 3, level A 

mirrored his moderately reduced oral reading comprehension. He was 64% accurate for 

third to fourth grade material. 

Single Word Reading. ED was 61% accurate reading single words. Closed class 

items were read significantly more poorly than open class (Table 5.10). The 

grammatical class effect was also apparent on the GORT-3. When reaction times were 

compared, ED showed an effect for imageability. There were no effects for word length. 
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regularity of spelling, or morphology. ED was able to read aloud some nonwords (29%), 

though he lexicalized most nonwords. 
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Table 5.10 

ED'S single word reading results pre- and post-treatment 
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Pre-treatment 

Linguistic 
Dimension 

Accuracy Chisquare 
Mean Reaction 

Time(SD) 
Reactk>nTin£ Presence 

Statistk ofEffect 

Imagery/Frequency a + RT 
HilmHiFr 90% df(l) =0.77 1149(115) F(3)=3.19 
HilmLoFr 95% ns 1263 (192)'^ \ p=0.03 
LoImHiFr 75% 1417(401) _ ) 
Lolm LoFr 50% 1357(214) ^ 

Grammatical Qass a 
Nouns 90% d^3)= 8.63 1405 (224) F(3)=1.32 +A 
Adjectives 90% <.05 1356 (192) ns 
Verbs 95% 1645 (622) 
Qosed Class 65% 1563 (674) 

Spelling Regularity b -

Regular 80% d«:i)= 1.36 1408 (307) t (36) = -1.06 
Exceptional 67% ns 1298(235) ns 

Morphology c 
Regular 53% 1249(118) 

d
 II 

Control Regular 67% 1400(169) ns 
Irregular 73% 1454(373) 
Control Irregular 87% 1605(1132) 
Derived 73% 1324(279) 
Control Derived 73% 1568 (698) 

Word Length _ 

4 letters n=13 1222 r=.39 

5 letters n=17 1182 ns 
6 letters n=21 1363 
7 letters IF=13 1461 

Nonwords 21% 
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Post-treatment 

Lmguistic . ^. Mean Reactk)n Reaction Time Presence 
Dtaension Tn«(SD) Statistic of Effect 

Imagery/Frequency a 
HilmHiFr 95% 
HflmLoFr 75% 
LoImHiFr 85% 
Lolm Lx)Fr 85% 

Grammatical Class a 
Nouns 80% 
Adjectives 75% 
Verbs 60% 
QosedQass 65% 

Spelling Regularity b 
Regular 87% 
Exceptional 77% 

Morphology c 
Regular 47% 
Control Regular 80% 
Irregular 67% 
Control Irregular 73% 
Derived 80% 
Control Derived 87% 

Word Length 
4 letters 11=14 

5 letters r^I9 
6 letters n=24 

7 letters rF=ll 

+ RT 
1214 (98) 
1344(260) 
1703 (904) 
1740(517) 

dfl:5) = 2.11 
ns 

1322 (89) 
1809(554) 
1517(454) 
1497(595) 
1283 (122) 
2580(147) 

1334 (185) 
1414(444) 
1428 (353) 
1882(974) 

F(3) =3.88 
p=0.01 

df(3)=0.71 1339(1778) 
ns 1380(1819) 

1889(1451) 
1650(1211) 

1304(259) 
1497(706) 

F(3)=4.82 
I>=0.005 

t(25)=1.19 
p=0.12 

F(5) = 2.25 
p=0.06 

r=0.22 

+RT 

Nonwords 29% 
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Notes. 
a indicates n of 20 in each group 
b indicates n of 30 in each groijp 
c indicates n of 15 in each group 
arc indicates significant di&rence at p<.05 as measured by Tukey HSD. 

; I i 

Baseline. ED read 100-word passages from the Multiple Skills Series level A2 

(Boning, 1977) once a week for three weeks. ED's reading rates ranged from 10 to 15 

wpm over the period (Table 5.11). This indicated a stable oral reading rate. ED kept a 

log of silent reading during baseline. Pleasure reading was generally limited to looking at 

magazines. 
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Table 5.11 

ED's oral reading rates for novel and practiced text during baseline and treatment 
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Rationale for Treatment 

ED's reading profile suggested that he was relying on an impaired lexical-

semantic route, a profile most closely resembling phonological alexia. ED demonstrated 

imagery and grammatical class effects and made rare (<1 per 100 words) semantic errors 
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during single word reading, for example, girl for her. Also, he had difficulty reading 

nonwords (29%). There was neither a word length effect nor a regularity effect. 

In view of ED's slow oral reading rate, which was slower than his silent rate, but 

similar to his speaking rate, and the presence of a grammatical class effect, ED was 

considered to be a good candidate for oral reading treatment. However, he did not show a 

benefit of text format to closed class items observed with other subjects with deep alexia. 

ED was included as a subject in order to help determine if a grammatical class effect 

alone were sufficient to suggest MOR as a treatment. He showed some ability to produce 

syntactically correct phrases and sentences in spontaneous speech. It seemed plausible 

that written words would provide support for retrieving closed class items. This 

improved retrieval might affect oral expression. 

MOR Treatment 

ED was seen approximately once a week for 11 sessions. At the begiiming of 

each session his log of the past week's oral reading practice was reviewed and confirmed 

by ED's mother. Unlike MB, who was generally acciu^te during his practice and unlike 

MW who practiced with a fiiend who guided his efforts, ED practiced alone. 

After ED's log was reviewed, he read the practiced text. Criterion was set at 

twice the initial rate, which ranged between 10 and 17 wpm, which was actually faster 

than his speaking rate of 16 wpm. ED was recorded and rate and errors noted. After 

practicing the treatment text, the generalization probe was introduced. At the end of the 

session ED performed the control tasks of word span and generative naming. 
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ED reached criterion within three weeks on two of the four passages presented 

(Table 5.11). ED did not reach did not reach criterion on two other passages. The last 

passage improved only slightly, from 14 to 18 wpm, after three weeks practice. In 

general ED's accuracy reached a plateau by the second session. However, while ED's 

accuracy leveled ofif early in the practice of each passage, he continued to increase his 

oral reading rate. 

While there was a practice efifect, ED did not improve rate on novel passages. 

ED's reading rate on novel readings ranged between 10 and 17 wpm, which was similar 

to the baseline's range of 10 to 15 wpm. 

The control tasks of generative naming and word span showed no change. ED's 

word span averaged 3.13 (SD = .35). Generative naming ranged between 1.8 and 2.5 

standard deviations below the mean throughout the II sessions, indicating stable 

performance. 

Post-treatment Testing 

Single Word Reading Post-treatment. Reading accuracy for single words was not 

significantly different pre- and post-treatment, 61% to 73%, (Table 5.10). Imagery and 

grammatical class effects persisted. Comparison of reaction times indicated that a 

grammatical class efifect persisted. As on the pre-treatment administration there were no 

effects for word length, frequency, regularity of spelling, or morphology. ED continued 

to be poorly able to read nonwords. 

List versus Text Reading Post-treatment. ED's oral reading rate on the GORT-3 
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Form B, subtests 2, 4, 6,  and 8 did not change significantly after treatment (t (3) = -0.49, 

ns). A slow rate persisted at 9.2 (SD = 3.7) wpm compared to pre-treatment's 8.9 (SD = 

2.8) and comprehension remained moderately impaired at 60% compared to the earlier 

40% a (3) = 0.93, ns). 

An interesting trend appeared in the comparison of reading accuracy in list and 

text (Appendix D.l 1). In pre-treatment administrations accuracy did not differ 

significantly between list and text. After treatment there was a benefit of text for bound 

morphemes at a low level of significance (x^.(l) = 3.41, g < .10). There were no 

significant differences between list and text for either open or free closed class items 

(open x^ (l) ~ 0.00, ns; free closed x^ (l) 0.13, ns). ED continued to read open class 

items more accurately than closed class free and bound morphemes in both list (X' (l) = 

22.80,2 < 01) and text (x^(l) = 14.25, p < .01). 

ED's most frequent open class errors in list continued to be visually similar to the 

target. In text he tended to omit, substitute a visually similar or story-related word for the 

target open class word. ED substituted within class free closed class items in list and 

text. His most frequent error for bound morphemes remained omission in list and text. 

On the post-treatment administration of the NRST 4 level A ED's comprehension 

was 45%, compared to 64% with Form 3 at pre-treatment. 

At the end of treatment the WAB was re-administered. ED continued to have 

anomic aphasia and to be moderately impaired (pre- 75.6, post-76.5). Repetition and 

naming remained relatively poorer than other areas (Appendix D. 1). ED's visual 
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attention as measured by the DVT revealed that he continued to be very accurate, but 

slow. Forward Digit Span from the WMS-3 remained below average, while Forward 

Spatial Span improved to average. 

A narrative of 112 words was collected during picture description and story

telling and compared to the pre-treatment narrative for measures of lexical content, 

auxiliary analysis, and structural analysis. Performance did not change significantly (t (7) 

= 0.10, ns). Like the previous sample, this sample showed agrammatic and non-

agraramatic characteristics when compared to Saf&an et al's data (1989). ED's strengths 

continued in verb production and sentence elaboration, while proportion of closed class 

elements, noun to verb, and noun to pronoun ratios were akin to those of a person with 

agrammatism. Words spoken per minute remained slow at 15.7, unchanged from pre-

treatment's 15.9 wpm. 

Discussion 

ED's only area of improvement following treatment was for spatial span, an area 

not hjqjothesized to be affected by treatment. The explanation for his improvement was 

not clear. Otherwise, ED did not change single word or text reading accuracy, oral 

expression, or reading comprehension. On the post-treatment administration of the 

GQRT-3. ED read closed class elements more accurately in text than in list, a 

characteristic he had not shown pre-treatment. 

ED was considered a candidate for treatment because he shared the grammatical 

class effect seen with other subjects who benefited from the treatment and was capable of 
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producing syntactically correct sentences spontaneously. The presence of text was 

conceived as serving as a production support. However, ED did not demonstrate more 

accurate reading of closed class items in text until after MOR treatment. Thus, it 

appeared that the ten-week session of MOR was not sufBcient to benefit ED, but there 

was some indication of a change in his approach to text reading following treatment. 

5.4.4 Subject ML 

ML, a 50-year-old right-handed man, completed high school and had been 

enlisted in the Coast Guard for two years when, at age 20, he was admitted to the hospital 

because of a stroke secondary to a left hemisphere arteriovenous malformation. He had 

been in good health to this time. An acute CT scan showed a large hypodensity covering 

the frontal, temporal, and part of the parietal lobes. The occipital lobe was spared. He 

received speech-language and physical therapy services at Veteran's Administration 

hospitals in California, Massachusetts, Vermont and Arizona intermittently over the 

period of several years. At the time of this study ML had right hemiplegia and walked 

with a quad cane. He had not received speech-language treatment for at least 4 years. 

Prior Study 

In 1994 ML participated in the study by Silverberg and others (1998) at which 

time aphasia and alexia type were assessed. Aphasia testing showed his profile to be 

consistent with Broca's aphasia. His reading profile was characteristic of deep alexia as 

shown by frequency, imagery, and graimnatical class effects. ML also made the hallmark 
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semantic errors and morphological errors. While ML's oral reading showed grammatical 

class effects, he was sometimes able to construct syntactically correct sentences in spoken 

language. In the Silverberg et al. (1998) study, ML was administered list and text 

formats of the GQRT-R Form A (Wiederholt & Bryant, 1986); he read text significantly 

more accurately than lists of words, and there was a particular benefit of text to free and 

bound closed class items. 

Pre-treatment Testing 

ML was seen for this study four years after the Silverberg, et al. study (1998) and 

about 30 years post-onset of the stroke. He was tested with the WAB which provided an 

Aphasia Quotient of 71.4 and a profile consistent with Broca's aphasia. ML's areas of 

impairment were in naming, repetition, and word fluency. 

ML's oral expression was slow, 26 wpm. A narrative of 99 words, fewer than that 

preferred by Safifran, Bemdt, and Schwartz's (1989) was submitted to their quantitative 

analysis for lexical content and structure. His narrative was generally consistent with 

characteristics of agrammatic language. Speech rate, noun to pronoun ratio, noun to verb 

ratio, proportion of words in sentences to total words, proportion of well-formed 

sentences, structural elaboration, and number of embeddings were similar to those of the 

subjects with agrammatism. However, frequency of verb inflection was similar to that of 

brain-damaged subjects without agrammatism. ML was particularly telegraphic during 

picture description with the mean of the three longest phrases being two. Noun phrases 

were limited to determiner + noun, for example, the car. The only verb phrases were 
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participles, for example, eating. 

Results of the WMS-3 forward Spatial Span and forward Digit Span indicated 

average range spatial span but poor digit span. Visual attention measured with the DVT 

was also poor. ML refused to complete the task after nearly 7 minutes of concentration 

and finishing a quarter of it. While the test could not be scored, ML was observed to 

make many errors. 

List versus Text Reading. ML's abilities to read aloud list and text were re

assessed for the current study with the GQRT-3 Form A subtests 1, 3, 5, 7. However, it 

should be emphasized that the procedure was different from that used on the previous 

testing by Silverberg et al. (1998). For this study passages were presented in their 

entirety, not sentence by sentence, and ML only received cues when he lost his place. 

ML averaged 2.8 wpm (SD = .44). This rate was slow compared to his conversational 

speech rate of 26 wpm. His comprehension was good at 95%. His text reading accuracy 

was 31%. 

The baseline administration of the GQRT-3 Form B subtests 1, 3, 5, and 7 showed 

no significantly change in reading rate, accuracy, or comprehension (Table 5.12). Qral 

reading rate remained very slow on the GQRT-3 Form A subtests 2,4, 6, 8 and 

comprehension continued good. Accuracy remained fair. 
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Table 5.12 

ML's oral and silent reading results pre- and post-treatment 

Mean oral 
reading rate 
(wpm) 

Oral Reading 
Accuracy 

Oral reading 
comprehension 

gORT-3 —jT (30RT-3 GORT-3 ^ 
A (odd) B (odd) A (even) B (even) 

2.8(.44) 3.8(1.41) 2.8(1.0) 2.8(1.1) none 
p=0.14 

list 39% 40% 

text 31% 40% 

95% 95% 

NRST-3 

31% 

40% 

85% 

35% 

33% 

80% 

NRST-3 
Silent Reading 
Comprehension 
Accuracy 
Silent Reading 
Rate (words per 
minute) 

81% 77% 

38 (7.5) 

Comparing list versus text accuracy there was no significant difference on the first 

two administrations of the GORT-3 (Appendix D.14). This was a departure firom the 

prior study's (Silverberg, et al., 1998) results where ML was more accurate reading text. 

However, at the administration immediately preceding treatment the benefit of text to 

closed class items was observed again. ML showed a significant improvement for closed 

class item accuracy fi'om Ust to text. Open class item accuracy was not significantly 
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different between formats. ML consistently read open class items significantly more 

accurately than closed class items in list and text (Appendix D.15). 

The most firequently occurring errors for open and closed class items in list and 

text were omissions (Appendix D.16). On open class words ML made occasional 

semantic errors (e.g., child for boy) and visual errors (e.g., pickled for picked).. His error 

pattern for closed class items resembled that of prior testing (Silverberg, et al., 1998) in 

that he would substitute another closed class item for the target (e.g., myself iox he) and 

omitted or changed inflectional and derivational bound morphemes (e.g., fly forflew, 

thirsty for thirst). 

Silent reading comprehension was measured with the NRST Form 3 level A. 

Accuracy of oral reading comprehension (95%), despite its slowness, was superior to 

silent reading comprehension of 80% (Table 5.12). 

Single Word Reading. Single word reading accuracy was 46%. Results were 

consistent with earlier results showing deep alexia. ML appeared to be relying an 

impaired lexical-semantic route (Table 5.13). He showed imagery and grammatical class 

effects, made semantic errors in reading, and was unable to read nonwords. There were 

no effects for accuracy for regularity of spelling, morphology, or word length. 
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Table 5.13 

ML PALP A single word reading test results ore- and post-treatment 
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Di^rence Pre 
and Post-

Pre-treatment Post-treatment Treatment 

Dk^nsi^n " Accuracy chisquare Accuracy chisquare Eflfect 

Imagery 
High 40 93% 

Low 40 55% 

Frequency 
High 40 73% 
Low 40 75% 

Grammatical Class 
Nouns 20 60% 
Adjectives 20 50% 
Verbs 20 35% 

Closed Class 20 15% 

Spelling Regularity 
Regular 30 53% 
Exceptional 30 57% 

Morphology 
Regular 15 40% 
Regular 15 60% 
Irregular 15 40% 
Irregular 15 47% 
Derived 15 47% 
Derived 15 73% 

Word Length 
4 letters 16 1709 
5 letters 15 1402 
6 letters 17 1496 
7 letters 12 1556 

Nonwords 24 0% 

df(l) = 3.81 88% 
crit. vaL = 
3.84 30% 

df(l) = 0.l7 70% 
ns 48% 

df(3) = 4.40 70% 
p<.05 60% 

35% 
10% 

50% 
63% 

13% 
27% 
40% 
40% 
40% 
47% 

1416 
1831 
1589 
1531 

0% 

df(l)=11.26 

p<.01 

df(l) = l.72 
ns 

df(3)=10.59 
p<.01 

no change 

no change 

no change 

no change 
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Baseline. ML read passages fix)m the Multiple Skills Series Level A at rates of 

4.3, 3.2, and 4.9 wpm over the three-week period. 

Rationale for Treatment 

Single word testing indicated that ML's reading profile was consistent with deep 

alexia unchanged fi'om his first reading testing four years before the current study. He 

remained unable to use the letter-to-sound rule system and had consistent imagery and 

grammatical class effects. Subjects with deep alexia had been found to benefit fi'om text 

reading (Silverberg, et al., 1998). 

In the past ML had shown a benefit of text to reading accuracy. Like ED, he was 

able to generate some syntactically correct sentences spontaneously. The written form 

was thought of as a support for ML's retrieval of words. However, while he had certain 

characteristics associated with improvement with MOR, ML was also a slow reader with 

poor auditory memory. 

MOR Treatment 

ML received 11 sessions of MOR treatment using first grade material fi'om the 

SRA (1989) or Multiple Skills Series (Boning, 1977). An extra session was added 

because ML continued practicing a passage that had been discontinued. 

At the beginning of each session ML was questioned about his homework and 

reading habits of the previous week because, despite many strategies, ML did not keep a 

reading log. Reading generally consisted of newspaper and National Geographic 
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headlines and captions. After the discussion he read the practiced text as he was audio-

taped and timed. Errors were noted as they occurred. Criterion for moving to a new 

passage was set at achieving twice the initial reading rate, usually set at 10 wpm. If ML 

did not reach criterion, then the passage was practiced at the phrase level. ML was given 

index cards with difficult phrases and a line drawing depicting the semantic content of the 

phrase. For example, through the window featured a line drawing of a window with an 

arrow going through it. He repeated each phrase three times, found them in the text, and 

read them aloud there. Then ML read the whole passage through using the index cards to 

cue phrases as needed. The picture served as a cue to the practiced oral phrase. After 

practicing the MOR passage the generalization probe passage was presented. The control 

tasks of generative naming and word span were performed at the end. 

For homework ML was provided an audio-cassette of the SLP reading the passage 

phrase by phrase and his repetitions of each phrase. ML generally practiced four times a 

week with the tape and as his father read the passage aloud with him. 

ML achieved criterion for three of the four passages assigned. The third passage 

improved through its third iteration, but did not improve beyond that; so it was 

discontinued and a new passage assigned. However, ML insisted on practicing it for 

another week, but with no real gain. Otherwise, progress was steady from session to 

session (Table 5.14). 
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Table 5.14 

ML's oral reading rate for novel and practiced text during baseline and treatment 
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ML's steepest gains for the practiced text were in improving production of free 

closed class items. He averaged 27% accuracy on the first readings and by the third 

achieved 50% accuracy, an 85% increase. His production of bound morphemes improved 

on average to 63% by the third reading. Open class words improved as well, though less 
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dramatically, 28%. 

ML did not improve rate on novel readings. These ranged between 2.4 wpm and 

6.8 wpm which was not different from baseline rate (Table 5.14). 

ML remained stable in the control tasks. Word span varied between 2 and 3 (M = 

2.44, SD = .53). Generative naming was more variable; however, there was no trend for 

improvement (Appendix D.7). 

Post-treatment Testing 

Single Word Reading Post-treatment. ML's overall accuracy levels did not 

improve (Table 5.13). His single word reading profile of deep alexia matched that of pre-

treatment. Imagery and grammatical class effects persisted post-treatment, as well as a 

frequency effect. ML continued to make semantic errors and to be unable to read aloud 

nonwords. 

List versus Text Reading Post-treatment. ML's oral reading rate remained slow at 

2.8 wpm (SD = 1.1) as measured by the GQRT-3 Form B, subtests 2,4,6, and 8. 

Comprehension was about the same, 80%, compared to the earlier 85%. There was no 

significant difference overall between list and text reading accuracy, 35% and 33%, 

respectively; however, ML was significantly more accurate reading bound morphemes in 

text (41%) compared to list (21%) (x^ (2) = 7.45 p < .05). This improvement did not 

extend to production of free closed class words, which were 15% and 16% accurate in Ust 

and text, respectively. 

Open class elements continued to be read significantly more accurately than 
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closed class in list (x^ (1) = 96 2 < -001) and text (x^ (1) = 35 2 < -001). In list ML was 

59% and 17% accurate for open and closed class, respectively. In text he was 47% and 

21% accurate for open and closed class, respectively. ML's most frequent error 

continued to be omissions of open and closed class morphemes in text (Appendix D.16). 

In list open class items were omitted less often and more often replaced with a visually 

similar word. 

ML's comprehension on the NRST 4 level A was very poor (chance) and Form 3 

level A, given pre-treatment, was re-administered. ML performed at about the same level 

(77%) as he had pre-treatment (80%). Silent reading rate of 38 wpm (SD = 7.54) was 

faster than oral reading rate of 2.8 wpm. 

Re-administration of the WAB showed no change in severity. ML's profile of 

Broca's aphasia did not change. Repetition, naming, and word fluency remained areas of 

impairment. While gross measures of oral expression did not change significantly (t (11) 

= 1.2, ns), the quantitative analysis (Saffran, et al., 1989) showed a trend for increased 

grammatical complexity. These changes were reflected in an increase in mean length of 

utterance from 4.5 to 6.1. At post-treatment some of the picture description was 

characterized by subject-verb constructions for example, "The flag's out" and "One of the 

boys are uh kite-flying," which were absent on pre-treatment testing. However, simple 

naming continued as well, "the trees and the cabin." The complexity of structure also 

appeared to increase in the story telling task. ML produced compound objects, "Vietnam 

people are in uh sampans or a a little uh boat," elaborated verb phrases, "people are going 
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to go to sea uh to fish," and one complex sentence, 'That was the good part of the 

mission, but, uh, um, the next mission uh, go and uh fired on their uh ships." 

ML's visual attention as measured by the DVT remained slow, but he was able to 

complete the task with average range accuracy. Forward Digit Span fi-om the WMS-3 

increased noticeably while forward Spatial Span remained stable. 

Discussion 

Following treatment, ML showed no improvement in his reading abilities, 

however, an unexpected improvement in memory span for digits was noted. This change 

may have been related to the use of repetition of phrases during treatment sessions and 

the audio-taped homework. In addition, ML showed some improvement in the 

grammatical complexity of spoken sentences as indicated by an increased mean length of 

utterance. ML's improved oral expression might be explained as a modest benefit to 

syntax derived fi-om the repeated reading of text. 

At the outset ML was thought to be a good candidate for this treatment based on 

his previous participation in a study that showed a benefit of text to his retrieval of closed 

class items (Silverberg, et al, 1998). The expectation that he would improve substantially 

in reading rate or accuracy was tempered by pre-treatment results that did not replicate 

those findings, suggesting their instability or a decline in his abilities overall that 

precluded his benefiting fi-om syntactic structure. 

Considering ML's surprisingly good oral reading comprehension and his slow 

rate of oral reading, it seems likely that access firom the semantic system to the 
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phonological output lexicon was impaired to a greater extend than access to the semantic 

system itself. ML appeared able to construct semantic and syntactic representations to a 

greater extent than he was able to activate the corresponding phonological 

representations. 

ML resembled Chemey's (1995) subject with Broca's aphasia and deep alexia 

who received the ORLA treatment. ML and she shared the same severity levels of 

aphasia and of oral reading, although presumably ML was much slower. Both improved 

their ability to read the practiced text, but neither generalized improved rate to novel text. 

ML seemed to be most similar to PM from Moody's study (1988b). PM and ML both 

had deficits in auditory short-term memory and neither improved oral reading rate. ML's 

slow rate and poor auditory memory may have been significant obstacles to improvement 

and suggest a threshold below which subjects do not respond to oral reading treatment. 

5.4.5 Subject SM 

SM, a right-handed woman, was in good health until age 21 when an aneurysm 

was discovered and clipped. She completed college after the first clipping of the 

aneurysm and was working as a sales representative when the aneurysm ruptured eleven 

years later. She underwent a craniotomy at that time. SM received speech-language and 

physical therapy services for several years. At the time of this study SM was 8 years 

post-onset with right hemiparesis, but was capable of walking and driving independently. 

SM had participated in group and individual communication treatment for three years. 
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Pre-treatment Testing 

SM had been tested annually over the course of three years prior to this study with 

the WAB. Results were relatively stable with scores of44.5, 40.5, and 40.4, respectively. 

The last administration was given six months prior to treatment and was used as measure 

against which to compare the post-treatment test. SM's profile was consistent with 

Broca's aphasia. SM's impairments were in fluency, naming, repetition, and generative 

naming. 

A 42-word narrative was collected during picture description and re-telling of her 

stroke story. Both tasks required prompting, both neutral and specific, to elicit more 

information. Analysis for lexical and syntactic content using Saffiran's method (1989) 

indicated that the constructions were consistent with agrammatism. The sample consisted 

primarily of nouns without determiners, the pronoun /, and uninflected verbs. 

Both the forward Digit Span and forward Spatial Span from the WMS-3 were 

impaired with Digit Span the poorer. Administration of the DVT indicated visual 

attention to be accurate but slow. 

List versus Text Reading. SM averaged an oral reading rate of 6.6 wpm (SD = 

0.98) on the GORT-3 Form A, subtests 1, 3, 5, 7. Oral reading rate was slower than 

conversational speech rate of 12 wpm. Comprehension accuracy was chance at 25%. 

SM was 9% accurate reading text. As can be seen in Table 5.15, the baseline 

administration of the GQRT-3 Form B subtests 1, 3, 5, 7 showed no significant change in 

SM's oral reading rate or oral reading comprehension. Accuracy of oral reading of text 
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increased to 21%. On the GORT-3 Form A subtests 2,4, 6, 8 SM's oral reading rate 

remained slow and her comprehension poor (Table 5.15). SM was 16% accurate reading 

text. 

On the first administration of the GORT-3 SM was significantly more accurate 

reading lists, 35%, than text, 9% (Appendix D.17). This pattern was different fi-om that 

of the other subjects who read text as accurately or more so than lists. 

On subsequent administrations of the GORT-3 SM was overtly using a different 

strategy that seemed to affect her text accuracy. SM was attempting to produce all words 

rather than skipping over them. This appeared to contribute to significantly improved 

accuracy for closed class words in text (Appendix D.17). On these later administrations 

there was no longer a significant difference in accuracy between list and text formats. 

Lexically retrieved closed class items were not read more accurately than those 

syntactically retrieved (Appendix D.18). SM inconsistently read open class elements 

more accurately than closed class (Appendix D.19). 
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Table 5.15 

SM's oral and silent reading results pre- and post-treatment 

fiORT 
GORT-3 GORT-3 GORT-3 

Difference -r-: r 3 B Difference 
A (odd) B(odd) A (even) . 

(even) 

Mean oral 
reading rate 

6.6 (.98) 9.1 (3.1) ',1' 8.2 (4.1) 8.0 (2.5) 

Open Class 
Accuracy 
(percent) 

list 35% 32% 21% 20% 
ns 

t(3)=-1.00 t(3)=-1.25 
text 15% 21% 17% 27% ns p=0.15 

Closed Class 
Accuracy 
(percent) 

list 33% 

text 2% 

21% 

18% 

t(3)= 4.35 
p=0.02 

t(3)=-5.89 
p=0.009 

21% 28% 

11% 20% 
t(3)=0.65 
p=0.28 

Oral reading 
comprehension 

25% 55% 20% 30% 

NRST-3 
Form 3 

NRST-3 NRST-3 
Form 3 Form 4 

Silent Reading 
Comprehension 
Accuracy 

48% 61% 26% 

Because SM's free closed class morpheme accuracy improved statistically and the 
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reading subjectively seemed more complex, her reading productions for the first two text 

passages were subjected to a language sample analysis (Saffian, et al., 1989) in an effort 

to examine other possible changes. On the first GORT-3 administration it was found that 

SM produced no determiners, a single verb, few pronouns, and no noun phrase + verb 

phrase constmctions (Table 5.16). On the GORT-3 Form B SM increased proportion of 

closed class items, the number of determiners, verbs, and noim phrase + verb phrase 

constructions. By the time of the GORT-3 Form A, even subtest, SM's production of 

closed class items was closer to the average range, as were the noun to verb ratio and 

noun to pronoun ratio. Verb elaboration and sentence elaboration both increased. 
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Table 5.16 

A Quantitative production analysis of SM's oral reading of text pre- and post-treatment 

Initial 
Baseline 

Number of words 
Proportion 
closed class 

Determinermoun 

Noun^jronoun 

Nouniverb 

Frequency of 
inflected verbs 

Auxiliary 
elaboration 

Proportion words 
in sentences 

Proportion well-
formed sentences 

Structural 
elaboration 
(NP +VP) 

Testing 
Form A Form B 
(odd) (odd) 

21 

0.24 

0 

3.5 

14 

1.00 a 

1.00 a 

0 

0 

1.00 

61 

0.44 

0.09 

5.5 

2.2 

0.17 

0.13 

0.66 

0 

0.98 

Pre- Post-
treatment treatment 
Form A Form B 
(even) (even) 

83 48 

0.38 

0.54 

1.86 

1.44 

0.25 

0.29 

0.69 

0.13 

1.17 

0.48 

0.70 

6.5 

1.63 

0.50 

0.92 

0.88 

0 

1.51 

Note, a Only one verb was produced and it was inflecte3I 

SM's major error for all morpheme classes in both list and text format was 

omission. However, she made occasional semantic errors in single word reading, for 

example, republic for America, house for home. 
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Silent reading comprehension was measured with the NRST Form 3 level A. 

Silent reading comprehension of 48% accuracy was poor (Table 5.15). 

Single Word Reading. SM's single word reading accuracy was 16% (Table 5.17). 

High imagery words were read more accurately than low (high, 35%; low, 5%). There 

were no effects for acciu^y for grammatical class, regularity of spelling, morphology, or 

word length. SM was unable to read nonwords; 33% of the nonwords were lexicalized. 



113 

Table 5.17 

SM's single word reading results pre- and post-treatment 
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j E)ifierence Pre- and Post- ! 
Pre-treatment i Post-treatment Treatment 

i i ' 
Linguistic 
Dimension 

n Accuracy Accuracy 
. Statistic and 

SigDifca«e 
! i 

PALP A overall 1 no change t(l5) = -l.0l 
1 P=-16 

i ! 
Imagery nochange t(3) = -2.10! 

High 40 18% 40% for frequency p = .06 
Low 40 3% 5% and imagery 

Frequency 
High 40 13% 25% 
Low 40 8% 20% 

1 ; 
Grammatical C las . no change 

Nouns 20 15% 15% 
Adjectives 20 5% 10% 
Verbs 20 20% ; 5% 

Cbsed Class 20 5% 5% 
i 

Spelling Regularity | 
Regular 30 23% 17% no change 
Exceptional 30 30% 20% 

i 
Morphobgy ! 
Regular 15 7% 7% IK) change t (5) = -1.93 
Control 
Regular 

15 13% : 7% 1 
' 

p = .06 

Irregular 15 0% i 7% 
! 

Control 
Irregular 

15 7% i 20% 
i 

Derived 15 13% i 27% 
! 

Control 
Derived 

15 20% 33% 
i 

. 

Nonwords 24 4% i 0% 1 no change 

Baseline. SM read the Multiple Skills Series (Boning, 1977) selections at rates of 
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16, 14, and 14 wpm over the three-week period. Error rate was high at 35, 25, and 41 per 

100 words, respectively. Because SM was more accurate reading lists of words than text, 

vertical reading of text was also measured. Neither accuracy nor rate increased with this 

format. SM read the first passage arranged vertically at a rate of 23 wpm and the second 

at a rate of 13 wpm. Error rates per 100 words were 37 and 43 respectively. 

Rationale for Treatment 

While SM's reading profile could not be classified with confidence because of 

overall low accuracy, it appeared consistent with deep alexia. She seemed to be relying 

on an impaired lexical-semantic route. SM made occasional semantic errors reading 

single words. An effect for imagery was observed on the PALPA and for grammatical 

class based on the GQRT-3 which showed differences in open and closed class accuracy. 

SM was unable to read nonwords. 

Thus, like ML, SM's reading profile posed interesting challenges to MOR 

treatment, that is whether the presence of a grammatical class difference would be 

sufficient to warrant prescribing MOR and whether MOR would be beneficial for such a 

severely involved subject. It should be borne in mind that SM's baseline oral reading 

accuracy for closed class items in text changed significantly between initial testing and 

pre-treatment testing. SM appeared to be improving before treatment began simply by 

virtue of being asked to read aloud and attend to accuracy. Whether SM's oral reading 

accuracy would continue fiirther once treatment began became a question. 



116 

MOR Treatment 

SM participated in 10 sessions of MOR treatment. SM showed her log for each 

week's homework and any pleasure reading she had done. This was usually limited to 

scanning newspaper headlines. During each treatment session she read the practiced text 

while being audio-taped and timed. Errors were noted. 

Criterion for progressing to the next passage was set at achieving twice the initial 

reading rate, 15 to 20 wpm. If SM did not reach criterion, the passage was practiced at 

the phrase level. Like ML, SM received index cards with difficult phrases and a line 

drawing depicting the semantic content of the phrase. She repeated each phrase three 

times, found it in the text, and read it aloud from the text. Then she read the whole 

passage through with cueing with the index cards as needed. The passage was then 

audio-taped phrase by phrase so that SM repeated each phrase as she followed the text 

with her finger. This tape recording served as an aid for home practice. 

The generalization probe passage was introduced after SM practiced the MOR. 

This passage was recorded, timed and errors noted. The control tasks of generative 

naming and word span were performed last. 

For all four passages SM achieved criterion within three or four weeks (Table 

5.18). Progress was steady from session to session on the practiced passage. However, 

her reading rate for novel readings did not increase above baseline. 



117 

Table 5.18 

SM's oral reading rate for novel and practiced text during baseline and treatment 
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SM remained stable in the control tasks. Word span was 1 at the first session and 

remained at 2 for all succeeding sessions. There was no trend for improvement for 

generative naming. SM ranged between 2.6 and 3.75 standard deviations below the 

average (Appendix D.6). 
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Post-treatment Testing 

Single Word Reading Post-treatment. SM's single word reading accuracy was not 

significantly differently between pre- and post-treatment (t (15) = -1.01, ns) (Table 5.17). 

Before treatment she read high imagery words more accurately than low and was unable 

to read nonwords, suggestive of deep alexia. After treatment she again had evidence of 

imagery and grammatical class effects, however, accuracy was too low to perform 

statistical analysis. 

List versus Text Reading Post-treatment. Administration of the GQRT-3 Form B 

subtests 2, 4, 6, and 8 did not show a significant difference from pre- to post-treatment for 

rate or for comprehension (Table 5.15). Oral reading accuracy in text was 24%. As with 

all but the first presentation, SM did not have a difference in accuracy between list and 

text formats. Open class elements were read more accurately than closed class in the list 

format (x* (1) = 5.48, £ < .01). There was no significant difference between classes in 

text (x^ (1) = 1.15, ns). SM's error types continued to be consistent. Omissions were the 

primary error type for all morphemes. 

While significant differences in rate, comprehension, or overall accuracy were not 

observed between pre-treatment and post-treatment on the GORT-3. SM did increase oral 

reading accuracy of fi'ee closed class words significantly between pre-treatment and post-

treatment testing (F (3), 3.63, £ < .05). This improvement was apparent as well when 

language sample analysis was appUed to oral reading productions of the first two text 

passages (Saffran, et al., 1989). Lexical analysis indicated that the proportion of closed to 
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open class approached a more normal range. Also, SM produced determiners for more 

than half the nouns and inflected half the verbs. In terms of the structural analysis, the 

proportion of words in sentences, mean sentence length, and structural elaboration 

increased. 

Silent reading comprehension measured with the NRST Form 4 level A was so 

poor (26%) that the Form 3 level A was presented again. This second administration 

yielded a comprehension accuracy of 61%. This was not significantly different from 

accuracy at pre-treatment, 48%. 

Re-administration of the WAB showed a significant improvement in the Aphasia 

Quotient from 40.4 to 47.5. The area of greatest gain was provision of information. 

SM's profile of Broca's aphasia did not change. While oral expression did not change 

significantly overall (t (7) = -1.23, ns), there were qualitative improvements particularly 

for auxiliary use and structural elaboration. The narrative continued to demonstrate 

agrammatism when compared to Saffran et al.'s (1989) analysis. However, before 

treatment no verb was inflected; while after treatment each verb received an appropriate -

ing inflection. This accounted for the improved auxiliary and verb inflection scores. 

Words spoken per minute increased as well from 12 to 18. However, these results should 

be viewed cautiously as the sample was very small. 

Visual attention, as measured by the DVT did not change nor did forward Digit 

Span or forward Spatial Span from the WMS-3. 
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Discussion 

Following treatment, SM showed no improvement in reading rate or accuracy for 

single words, but her oral reading showed notable improvement in the use of phrase 

structure and verb elaboration with a significant increase in the number of closed class 

words. SM's oral expression showed similar qualitative improvement, and increased 

provision of information was noted on the WAB. Although SM's improvement was 

relatively modest, it was noteworthy that the improvement was greatest for closed class 

items, as was predicted with text treatment. 

5.4.6 Subject LW 

LW was a right-handed woman with a history of labile hypertension and obesity. 

At age 72 she was admitted to the hospital with a diagnosis of thrombotic stroke and right 

hemiparesis, although an acute CT scan was negative. Her discharge summary noted that 

she was mildly aphasic and apraxic, able to walk with supervision, but was impulsive and 

complained of right paresthesias. She received services in a rehabilitation unit for two 

weeks, after which she was able to walk independently, and then received outpatient 

speech-language services for 8 months. At the beginning of outpatient treatment LW was 

judged successful in her communicative attempts approximately 60% of the time. 

Treatment focused on production of multisyllabic words and reduction of impulsive 

speech. By discharge she was judged 100% successful in her communicative efforts, 

though sound substitutions with variable self-correction were described. 

LW had two years of college education. She was most recently a real estate agent 
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and ranch manager. In her early adulthood LW was a figure skater and then performance 

director for a professional ice-skating group. 

Pre-treatment Testine 

LW was first seen for evaluation seven months post-onset of stroke. 

Administration of the WAB yielded an overall Aphasia Quotient of 96.5 and a profile 

consistent with mild anomic aphasia. A 151-word narrative was subjected to quantitative 

grammatical analysis (Saffran, et al., 1989). Her speech rate was 131 words per minute. 

Lexical and structural content were within the average ranges produced by non-brain

damaged control subjects. 

Spatial memory was within normal limits as measured by the forward Spatial 

Span WMS-3. while forward Digit Span forward was mildly impaired. LW's visual 

attention was accurate but slow as measured by the DVT. 

List versus Text Reading. LW's oral reading rate and comprehension were 

assessed with the GORT-3 Form A subtests 1, 3, 5, 7, 9, 11. Oral reading rate of text was 

near normal for subtests 1, 3, and 5 with a mean of 115 wpm fSD = 9). However, LW's 

rate was slow for 7,9, and 11 with a mean of 66 (SD = 16). These passages are more 

complex in vocabulary and syntax so as to be appropriate for grades 7 to 11. The overall 

mean was 91 wpm (SD = 29). These rates were slower than LW's spoken language rates. 

Comprehension was fair to good as indicated by a total score of 83%. 

On the baseline GORT-3 Form B LW continued to read at a good rate for the 

easier subtests and more slowly for the harder (Table 5.19). Oral reading comprehension 
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appeared to worsen slightly from 83% to 70% (t (5) = 2.0, p = .051) with the more 

difficult subtests accounting for the poorer comprehension. On the GORT-3 Form A 

subtests 2, 4, 6, 8, 10, and 12 LW averaged 91 wpm (SD = 30) overall and 105 fSD = 27) 

and 69 (SD =12) for the first and last three subtests, respectively. Comprehension was 

fair, 60%. 
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Table 5.19 

LW's silent and oral reading results pre- and post-treatment 

GORT-3 GORT-3 
E)ifference 

GORT-3 GORT-3 
Difference 

A (odd) B(odd) 
E)ifference 

A (even) B(even) 
Difference 

Mean oral reading t(5)=M).92 t(5)=0.61 
rate 91(29) 99(36) p=0.20 91 (30) 90(30) p=0.28 

first three subtests 
given 115(9) 126(28) 105 (27) 112(27) 
last three subtests 

given 66(16) 72 (13) 69(12) 67(4) 

Oral reading t(5)=2.00 t(5)=0.93 
conqjrehension 83% 70% p=0.051 60% 73% p=0.20 

Accuracy of nochan^ no chan^ 
Open class in list 99% 99% 99% 99% 
Open class in text 99% 98% 99% 98% 
Closed class in list 98% 99% 99% 99% 
Closed class in 
text 

94% 99% 97% 99% 

Self-Corrections per 
100 words 

chi-sq (1) 
=1.25 ns 

no change 

List 10.5 6.5 5.7 8.0 
Text 10.4 8.2 6.3 9.6 

Oral reading accuracy fluctuated little (Table 5.19). LW was 94% to 99% 

accurate for open and closed class morphemes. There were no significant differences for 

word class or for reading format. 

LW self-corrected most errors. These self-corrections occurred at a similar rate in 
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list and in text (10.5 and 10.4 per 100 words) and involved false starts {pre-precautions^\ 

literal paraphasias (arized for arrived), visual errors {array for away), and sequencing 

errors, {alkluhfied for amplified) (Table 5.19). LW's closed class text errors were 

generally omissions or additions. She rarely omitted whole words in list format, but did 

occasionally omit inflections {interest for interests) and made visual errors, last for laugh, 

has for as). 

LW's silent reading comprehension as assessed with the NRST Form 3 levels A, 

B, and C was 96%, more accurate than the oral reading comprehension accuracy of 83%. 

This suggested greater effort was needed for oral production and resources were not 

available for comprehension. 

Single Word Reading. Single word reading was highly accurate, 99%. When 

reading reaction times were measured, frequency and imagery effects were noted with 

slower reading of low frequency and low imagery words (Table 5.20). No efiFects were 

observed for grammatical class, spelling regularity, morphology, and word length. LW 

was able to read 22 of 24 nonwords correctly. 
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Table 5.20 

LW single word reading results pre- and post-treatment 
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Pre-treatment Post-treatment 

Mean Mean 
Reaction « • - j Reaction „ . . 

Statistic and . Statistic and 
Accy. Time Accy. Time 

r • . . /e* J J Sigmficance . . Sigmficance 
Lmguistic (Standard (Standard 
Dimension Deviation) Deviation) 

Imageability 
High 39/40 920 (134) t(53)=-2.74 40/40 897 (90) t(67)=-2.34 
Low 40/40 1056 (268) p=0.004 40/40 947 (90) p=0.01 

Frequency 
High 40/40 379 (2157) t(42)=-2.22 40/40 921 (90) t(67)=-0.14 
Low 39/40 917(1710) p=0.016 40/40 924 (96) p=0.44 

Grammatical Category 
Nouns 20/20 1040 (150) F(3)=0.63 20/20 941(133) F(3)=1.39 
Adjectives 20/20 1013 (211) p=0.59 20/20 893 (83) p=0.25 
Verbs 19/20 996 (127) 20/20 972 (143) 
Functors 20/20 969 (101) 20/20 943 (105) 

Spelling Regularity 
Regular 30/30 962(157) t(52)=L19 30/30 984(121) 
Exceptional 30/30 1012(151) p=0.12 30/30 987 (145) 

Morphology 
Regular 15/15 1017(162) F(5)=2.10 15/15 1006(144) F(5)=0.78 
Control Reg. 14/15 911(116) p=0.07 15/15 1072(226) p=0.57 
Irregular 15/15 950(138) 15/15 1035(237) 
Control Irreg. 15/15 1096 (236) 15/15 1110(265) 
Derived 15/15 941 (133) 15/15 978(119) 
Control Dervd. 15/15 1015 (205) 15/15 1056 (148) 

Word Length 
4 letters n=l5 938 (110) n=15 903 (77) 
5 letters n=22 1154 (353) n=22 945 (125) 
6 letters n=26 969 (190) n=24 910(91) 
7 letters n=19 1010(175) n=18 998 (108) 

Nonwords 22/24 24/24 
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Difference Pre- and Post-Treatment 

Linguistic Dimension Effect Statistic and Significance 

Imageability 
High 
Low 

t(35)=3.00 
low imageability p=0.002 

Frequency 
High 
Low low fi-equency 

t(34)=3.38 
p=0.0009 

Grammatical Category 
Nouns nouns 
Adjectives 
Verbs 
Functors adjectives 

Spelling Regularity 
Regular 
Exceptional 

Morphology 
Regular 
Control Regular 
Irregular 
Control Irregular 
Derived 
Control Derived 

no change 

no change 

t(16)=5.64 
p=0.000 

t(17)=3.43 
p=0.002 

Word Length 
4 letters 
5 letters 
6 letters 
7 letters 

no change 

Nonwords no change 
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Baseline. Passages from the college level chapter on aphasia (Holland, Swindell, 

& Reinmuth, 1997) that would be used in the treatment phase were used as baseline 

readings. This text was chosen because of LW's desire to be an informed advocate for 

individuals having aphasia. Her baseline oral reading rate was measured on three 

consecutive weeks at 90, 71, and 66 wpm (Table 5.21). She decreased her error rate from 

3 per ICQ words to 1 per 100 over these baseline measures which may have accounted for 

the steady slowing. 
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Table 5.21 

LWs oral reading rate for novel and practiced text during baseline and treatment 

110 
100 
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Q 80 
-S- 70 
S 60 

rzr. 
CO 
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MOR 
40 o 

o 
o 

B3 Treat Treat Treat B1 Treat Treat 
1 3 5 7 9 

Time 

Rationale for Treatment 

LW appeared to be able to use both the lexical-semantic route which was largely 

intact and the letter-to-sound route. LW complained that her oral reading was slow and 

laborious. Her reading rate of about 90 wpm did not match her speaking rate of 131 

wpm. This was bothersome to LW who wanted to improve her oral reading. She did not 

complain of any comprehension problems. Multiple oral re-reading was felt to be an 

appropriate treatment to improve oral reading rate which LW wished to do. With her 

high accuracy and fair-good comprehension she resembled earlier subjects, SV and TD, 

who had benefited. 
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MOR Treatment 

LW attended 10 weekly treatment sessions of approximately 45 minutes in length. 

At the beginning of each session LW showed her log of oral and silent reading, and the 

audio-tape of her homework practice was reviewed. After some discussion of homework 

LW read aloud her practiced text of about 100 words &om the aphasia chapter (Swindell, 

et al., 1997). This reading was audio tape-recorded, and errors and self-corrections were 

noted as they occurred for later practice. Criterion was set at a rate of approximately 100 

wpm. If criterion was achieved, then a new passage was introduced. If not, the passage 

was practiced first with short phrases that had been incorrectly produced. Phrases were 

then practiced at the clause level and then at the sentence level. After all erred phrases 

were practiced alone and in their sentence context, LW read the passage through one or 

more times. 

A novel 100-word or so passage from the same book was used for the 

generalization probe. LW read this aloud while time, errors, and self-corrections were 

recorded on audio tape. After this, the two control measures were conducted. 

LW reached criterion within three sessions on two of four assigned passages. She 

did not reach criterion on the first passage after four treatment sessions. Practice on this 

passage was discontinued after LW achieved a rate of 88 wpm and her motivation for the 

task seemed likely to diminish were a new passage not begun. While LW was advised to 

practice for 30 minutes daily, her reported schedule was ^proximately 20 minutes every 

other day. Daily oral and silent reading did not change in quantity or content &om 
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baseline to the end of treatment. 

Overall while LW did show a practice effect on treatment passages, she did not 

improve her rate on novel readings (Table 5.21). LW's reading rates for novel passages 

ranged between 58 to 88 wpm. Thus, performance did not differ from that measured at 

baseline. 

LW's performance on both control tasks was stable. Her word span was 3 at the 

first treatment session and varied between 4 and 5 over the succeeding sessions (M = 4.3, 

SD = .71). Generative naming ranged between .5 to 2 standard deviations above the 

mean. 

Post-treatment Testing 

Single Word Reading Post-treatment. Prior to treatment LW's single word reading 

accuracy was 99%, with frequency and imagery effects noted on reaction time measures. 

LW maintained a high level of accuracy, and the imagery effect persisted with high 

imagery words read aloud faster (Table 5.20). The frequency effect was no longer 

evident because low frequency words were read with less variable reaction times. 

List versus Text Reading Post-treatment. The GQRT-3 Form B subtests 2,4,6, 8, 

10, and 12 showed no significant changes in rate pre- and post-treatment (Table 5.19). 

Comprehension remained fair at 73%. Reading accuracy was again high for all words 

presented in list, 99%, and in text, 98% for open class, 99% for closed class. While self-

corrections occurred at a somewhat higher rate of 8.0 and 9.6 per 100 words for list and 

text post-treatment as compared to rate of 5.7 and 6.3, this was not statistically 
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significant. 

Silent reading comprehension as measured by the NRST Form 4 continued to be 

good with no substantial change from pre-treatment. LW read silently at an average rate 

of 215 wpm fSD = 82). Comparing oral to silent reading rate revealed the difference to 

be significant (Table 5.19). 

No changes were noted for aphasia type and severity, oral expression, visual 

attention, or memory span. An Aphasia Quotient of 97.5 on the WAB was not different 

from pre-treatment's 96.5. LW's oral expression continued to resemble that of non-brain-

damaged controls. Her speech rate of 137 wpm was similar to the earlier 131 wpm. 

There was no change in spatial memory which continued to be within normal limits, or in 

forward Digit Span which was mildly impaired. LW's performance on the DVT 

continued to be slow but accurate. 

Discussion 

LW showed a practice effect in that MOR resulted in increased reading rate for 

practiced, but she did not show any improvement in rate or accuracy with novel text. Nor 

did LW show improvement on oral expression and silent reading measures, though these 

were close to ceiling at the initial evaluation. Thus, it appeared that MOR did not 

significantly affect LW's reading or language performance. 
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5.5 Consistency of Response 

5.5.1 Consistency of Grammatical Class Effect 

Although it is relatively common to determine the presence or absence of lexical 

effects on reading in individuals with acquired alexia, there is little documentation 

regarding the stability of such effects over repeated testing. The baseline measures 

obtained for this study provided the opportunity to measure the consistency of the 

grammatical class effect (open > closed) obtained on three occasions prior to treatment. 

Accuracy of production of open and closed class words was calculated for each of the list 

and text formats of the GORT-3 for all six subjects. Grammatical class effects were 

consistent in text formats for MB, ED, and ML who were always more accurate reading 

open class morphemes than closed class (Appendix D.20). SM showed some 

inconsistency, in that she was did not initially show a grammatical class effect, but on the 

later two administrations of the GQRT-3. As noted previously, the grammatical class 

effect emerged when SM changed her reading style so that she attempted to read all 

words rather than skipping over difScult words, and her success thus improved with open 

class words more than closed class. Subjects MW and LW consistently did not show a 

grammatical class effect in reading text; however, MW showed a consistent grammatical 

class effect on single-word reading. Taken together, these findings suggest high 

consistency in the presence or absence of a grammatical class effect as measured in this 

study. 
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5.5.2 Consistency of Text Effect 

The consistency of the benefit of text reading versus reading lists was calculated 

in a similar fashion to the consistency of the grammatical class effect. Free closed class 

items (i.e., functors) were most consistently affected by format. MB always read closed 

class items more accurately in text than in list. ML occasionally read closed class items 

more accurately in text. ED and LW never received a benefit from text for closed class 

items. Thus, with the exception of ML, all subjects either always demonstrated a benefit 

or never demonstrated a benefit. It seems reasonable to conclude that the results of a 

single administration of words in text versus in isolation provide a reliable indication of a 

text effect. Within the closed class items, there was essentially no variability regarding 

lexically versus syntactically retrieved morphemes because no subjects showed a 

difference in reading accuracy for these two classes of morphemes. 

5.5.3 Inter-rater Reliability 

Approximately 20% of the GORT-3 tests and MOR data were used to determine 

inter-rater reliability. Correlation between the investigator and another scorer 90% for 

difficult to understand subjects (MB and MW) and 99% for easily understood subjects 

(SM and ML) (Appendix D.21). 

5.5.4 Reliability of Language Sample Data 

Language samples of approximately 150 words were analyzed according to 

Saf&an's and others' method (1989). The three fluent subjects, MB, MW, and LW, 
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produced samples long enough to allow split-half reliability. Results of the split-half 

correlations were similar to that of Saffron and colleagues. Their data were added as well 

to achieve greater variance (Table 5.22). 
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Table 5.22 

Split-half reliability correlation coefficients for narratives with comparison to Saffran et 

al. ri989) 

Subjects Statistics 
Saffian 
etaTs 

MB 1 MB 2 LW1 LW 2 MWl Correlation correlation 
Prop closed a 0.64 0.67 0.58 0.55 0.6 -0.22 0.8 
class b 0.64 0.51 0.61 0.59 0.47 
Noun/pro a 1.09 1.22 1.09 1.34 0.66 0.70 0.79 
ratio b 0.56 0.83 0.75 1.11 0.63 
Noun/verb a 0.71 0.73 0.77 1.18 0.68 0.86 0.77 
ratio b 0.64 0.63 0.66 0.74 0.55 
Prop nouns a 1 0.89 1 0.9 1 -0.41 0.96 
w/det b 1 1 0.92 1 1 

Aux score 
a 
b 

1.08 
1.06 

1.33 
1.11 

1.44 
1.2 

1.16 
1 

1.41 
1.44 

0.73 0.83 

Prop words a 0.87 0.95 0.98 I 0.91 0.09 0.99 
in Ss b 0.96 0.92 0.94 1 0.98 
Prop Ss well- a 0.67 0-73 0.93 0.92 0.81 0.93 0.9 
formed b 0.53 0.76 0.95 0.95 0.88 
Structural a 1 1.37 2.86 1.54 1.15 0.29 0.61 
elab index b 2.25 1.46 2.05 2.1 1.13 

Embedding 
a 
b 

0.23 
0.6 

0.26 
0.35 

0.4 
0.32 

0.17 
0.16 

0.12 
0.13 

0.40 0.61 

MLU 
a 6 7.5 10.2 6.2 5 0.04 na 

MLU 
b 9.3 7.7 6.6 7.4 5 

words in a 0.93 0.74 0.89 0.79 0.56 0.77 na 
sen+tc/total b 0.76 0.81 0.78 0.77 0.55 

5.6 Subjects' Perceptions of Treatment 

A three-point Likert scale was administered at the beginning, middle, and end of 



137 

treatment to allow subjects to rate their satisfaction with the MOR treatment. The scale 

was included three ratings: Like very much. So-so, and Don't like at all. with appropriate 

depictions of facial expressions next to the text. All subjects but ED consistently rated 

MOR Like very much. ED indicated slightly higher than So-so. These results indicated 

that despite limited or modest improvement, five of the six subjects found the treatment 

and homework regimen to be pleasurable. 

A few of the subjects described their feelings about the treatment either during or 

shortly after. Both MB and LW thought it helpful and continued to read aloud 

afterwards. Despite showing no statistically significant gains in oral expression, MB, 

with the concurrence of his wife, described speaking more frequently and initiating 

conversations more readily. LW, who read aloud habitually before treatment, said that 

she was more aware of a need to practice and monitor her speaking. After treatment she 

used oral reading as an exercise before social and medical appointments, as she said 'to 

oil the mechanism." 

SM and MW used MOR as a springboard to perform other language tasks. SM 

was able to practice a script to use as her outgoing message on her telephone answering 

machine and after treatment worked with conversational scripts. MW read aloud his 

outgoing e-mail messages before sending them as a way of correcting grammatical errors 

in his writing. 

For ML there was no notable change following treatment. He continued to listen 

to audio books, but was unable to follow the story by looking at a large print edition 
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simultaneously. His father's deteriorating health ended his reading aloud with ML. 



139 

6 GENERAL DISCUSSION 

This study was intended to add to the growing body of literature relative to the 

value of oral reading as a treatment approach for acquired alexia. Moyer (1979) 

developed MOR to increase reading rate in a letter-by-letter reader, but treatment with 

MOR also was associated with greater improvement in reading rate for closed class 

words and improved language scores in individuals with anomic aphasia (Beeson & 

Insalaco, 1998). Another oral reading treatment program, ORLA, also resulted in higher 

language scores (Chemey, et al., 1986) and improved oral expression (Chemey, 1995). 

The goals of this study were to improve our understanding of whom is likely to 

benefit from MOR treatment and to determine the nature of such benefit. The subjects in 

this study were heterogeneous in severity and type of aphasia and alexia, but generally 

shared grammatical class effects in that open class items were read more accurately than 

closed class. The study was intended to determine if MOR, an easy-to-use treatment, 

would be appropriate for a variety of subjects who might be representative of a general 

clinical population. 

Of the six subjects involved in this study, three were fluent (MB, MW, LW), two 

non-fluent (SM, ML), and one, ED, was evolving toward fluency. Severity of aphasia 

varied between mild (MB, LW), moderate (MW, ED, ML) and moderate-severe (SM). 

All of the fluent subjects had been, or currently were, best characterized as having 

conduction aphasia. Subject ED was classified as anomic, having evolved to borderline 

fluent from Broca's aphasia before treatment. The two non-fluent subjects, ML and SM, 
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were characterized as having Broca's aphasia. ML was often agrammatic in spontaneous 

speech, but like ED, was capable of producing some well-formed sentences. This was 

not true of SM who spoke telegraphically. 

Severity of alexia corresponded generally to the severity of aphasia with the 

exception of ML, who though moderately aphasic with an AQ of 71, had an extremely 

slow reading rate of about 3 wpm. SM was the least accurate reader and had the most 

severe aphasia. All subjects relied on the lexical-semantic route for reading that was 

impaired to varying degrees. All but LW had impaired access to the letter-to-sound route 

as indicated by poor ability to read nonwords. The semantic system was variously 

impaired for all. MW, ED, and ML had significant differences in accuracy levels by 

grammatical class (nouns > closed class words); and ED and ML showed an imagery 

effect. LW had a high level of reading accuracy, but an imagery effect (high > low) was 

revealed when reaction times were compared. MW and MB showed evidence of 

impairments at the level of the phonological output lexicon in spoken utterances and oral 

reading. 

Prior to MOR treatment, the subjects showed stable oral reading patterns during 

repeated samples, with the exception of SM, who showed an improvement in reading 

attempts and accuracy between the first and second standardized assessments of reading 

using the GQRT-3. During treatment, all subjects showed a practice effect for the MOR 

passages, so that it was fairly certain that they performed the homework as directed. 

None of the subjects improved on the control tasks, indicating that they were generally 
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stable throughout the duration of the treatment. 

Contrary to expectation, none of the subjects improved oral reading rate or 

accuracy on novel text during treatment indicating that these subjects did not respond to 

MOR treatment as previously reported subjects with pure alexia, or those with mild 

anomic aphasia reported by Beeson and Insalaco (1998). However, some changes did 

occur for all subjects, except LW, on at least one of the post-treatment measures. Text 

reading accuracy, aphasia severity, and oral expression improved for MW and SM. 

Single word reading accuracy improved for MW and MB. Memory span increased for 

ED and ML. 

Of these subjects, MW demonstrated the greatest benefit from MOR. He made 

improvements in reading accuracy for single words and for text, and showed significant 

improvement in overall language performance as measured by the WAB. MW's 

improved reading accuracy of text was greatest for open class words, and his 

improvement when reading single words was across all word classes. Thus, MW clearly 

did not show a specific benefit for reading closed class items as had been predicted. MW 

consistently showed better reading of text versus single-words, but again the text benefit 

was not specific to closed class elements. Therefore, MW's benefit from MOR treatment 

did not appear to be related to the hypothesized benefit of lexical retrieval of closed class 

elements in sentence contexts. Rather, a more plausible explanation of MW's progress 

may be a generalized improvement in his ability to access and assemble the necessary 

phonology for oral reading. MW's spontaneous speech and oral reading included 
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characteristics of paraphasic conduction aphasia, suggesting impairment at the level of 

the phonological output lexicon. Given that the act of oral reading requires full activation 

of representations in the phonological output lexicon, repeated oral reading may have 

served to strengthen MW's ability to derive the appropriate phonology fix)m written 

words. MW may also have improved his phonological access for spontaneous speech, as 

well, as suggested by his improved WAB performance. 

It is also worth considering whether MW's participation in a 10 week pilot 

treatment with MOR prior to this study was a significant contributor to his improvement. 

Because MW showed little improvement during the initial MOR treatment, that 

experience was not considered important. However, in retrospect, the question arises as 

to whether or not a single 10-week treatment period is adequate to effect substantial 

change. It may be that MOR requires more than 10 weeks for results to be seen, and in 

fact, all previously reported cases of MOR received more than 10 weeks of treatment. 

Given the fact that MOR requires only one hour a week of direct clinical contact, an 

extended treatment protocol is not unreasonable to consider. 

Similar to MW, MB's area of greatest impairment was considered to be at the 

level of the phonological output lexicon, and MB similarly improved his reading 

accuracy for single words following MOR treatment. MB also showed an improvement 

in nonword reading following MOR treatment, which would be consistent with improved 

access to phonology, as well. MB read text more accurately than single words with 

particular benefit for firee closed class words (i.e., fimctors); however, MB's text reading 
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did not show improvement following MOR treatment. Thus, it appeared that MB 

benefited from MOR treatment at the level of the phonological output lexicon, rather than 

improved lexical retrieval due to the syntactic constraints offered by text level material. 

The findings of this study did not support the hypothesis that subjects who read 

text more accurately than lists of words are candidates for MOR treatment. Subjects MB 

and ML read text more accurately than single words, but neither of these subjects 

improved their reading at a text level following MOR treatment. While it may be the 

case that oral reading of text cues the retrieval of closed class items, the repeated reading 

of text did not prove to preferentially strengthen access closed class words. 

It was hypothesized that individuals with a grammatical class effect would 

particularly benefit from MOR as seen in subjects reported by Beeson and Insalaco 

(1998). Of the three subjects with grammatical class effects (MW, ED, and ML), only 

MW significantly improved his reading accuracy, and his improvement was not greater 

for closed versus open class items. Only one subject, SM, showed in increase in reading 

accuracy for closed class elements following MOR treatment; however, SM had not 

shown a grammatical class effect prior to treatment. Therefore, the findings from this 

study did not support the hypothesis that individuals with grammatical class are more 

likely to benefit from MOR treatment. 

It was also thought possible that lexically retrieved closed class items might be 

those that benefit from text treatment and that this might explain the benefit of text to 

closed class items. However, as noted above, closed class items were not unique in their 
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text benefit, nor did the two subjects with a text benefit for closed class items read those 

lexically retrieved more accurately than those syntactically retrieved. Thus, the 

mechanism for improvement did not seem to derive from a difference between lexically 

and syntactically retrieved closed class items. Also, in this small sample there did not 

appear to be a difference for individuals with aphasia between lexically and syntactically 

retrieved morphemes. 

SM's response to treatment was of interest, because she did not have grammatical 

class or text effects, yet she improved accuracy of oral reading of closed class items 

following MOR treatment. SM's increased accuracy reading closed class items led to 

improved syntactic structures (NP + VP) in oral reading as measiu'ed by the Saf&an 

grammatical analysis method (1989). This improvement appeared to be associated with 

SM's increased efforts to attempt to read each word which reflected a change from her 

initial reading strategy during pre-testing. SM was encouraged to "read as much as you 

can" and individual words were pointed out. As SM began to use her finger to target 

each word, she seemed to increase her own production effort. SM continued using this 

approach with MOR. Following treatment she increased spoken words per minute from 

12 to 18 and the structural elaboration index from 1.67 to 2.21. It was noteworthy that 

SM went on to use oral reading as a strategy in a subsequent treatment that employed the 

use of conversational scripts. Thus, even subjects with severe alexia who are capable of 

reading about 10 wpm may derive benefit from MOR. 

ML was the slowest reader of the group. His oral reading rate of about 3 wpm was 
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notably slower than his speaking rate of 26 wpm. Given that ML's reading 

comprehension was relatively good, it appeared that his oral reading was hindered by 

poor access to the phonological representations. It is hard to imagine that such a slow 

reading rate would yield any benefit from the syntactic context of text level material. It 

would appear individuals with such limited oral reading ability are not likely to benefit 

from MOR. 

LW was the subject who had did not improve on any post-test measure. Because 

she had none of the deficits associated with an improvement in reading with MOR, that 

is, no grammatical class effect, word length effect, or text effect, she did not meet any of 

the criteria set at the beginning of the study. However, she did have difficulty accessing 

the phonological output lexicon as evidenced by literal paraphasias. In addition, she was 

the only subject who enjoyed oral reading before the stroke and felt her mild impairment 

as a severe handicap. MOR, being an easy-to-use treatment, was appealing to try with 

her and observe whether its repetitive nature would effect changes in spoken language. 

While it did not, it was interesting to note that LW reported subjective benefit from the 

MOR treatment and continue to practice it on her own at the completion of the treatment 

protocol. 

In conclusion, MOR resulted in improved oral reading accuracy for three of the 

six subjects in this study (MW, MB, and SM). In contrast with previous studies, the 

greatest benefit was for subjects with impairments to the phonological output lexicon 

(MW and MB), suggesting that repeated oral reading may serve to strengthen spoken 



production in some patients. The benefit to SM, who was agrammatic in spoken 

language and oral reading, was specific to closed class elements, thus increasing the 

grammatical complexity of her oral reading. These results, in combination with previous 

studies, suggest that MOR has the potential to have a positive influence on access to the 

orthographic input lexicon (in letter-by-letter readers) and the phonological output 

lexicon (in those with impairments at that level). MOR may also serve to facilitate 

retrieval of closed class items, but clearly not in all patients. Given that the magnitude of 

the treatment effects produced by 10 weeks of MOR treatment was relatively modest, it 

may not prove to be the preferred treatment in cases such as those presented here, and 

may retain its greatest value for individuals with pure alexia. The value of MOR 

treatment lies in the fact that it can be implemented as a home program with relatively 

minimal direct clinical contact. In this way it may serve as a complement to other 

interventions that address more directly the language and reading impairments. 
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7 APPENDIX A 

Human Subjects Approval 
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SUBJECTS CONSENT FORM 
Stimulating Cognitive Processes to Remediate Aphasia 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM 
INFORMED OF THE NATU  ̂OF THIS RESEARCH STUDY AND OF HOW I WILL 
PARTICIPATE IN IT IF I CONSENT TO DO SO. SIGNING THIS FORM WILL INDICATE 
TEIATI HAVE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. FEDERAL 
REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE 
AND THE RISKS OF MY PARTTOFAnON AND CAN DECIDE TO PARTICIPATE OR 
NOT PARTICIPATE IN AFREE AND INFORMED NCANNER. 

PURPOSE 

I am being invited to paitidpate volumarify in the above-titled research project The puipoae of 
this project is to compare two diflferent approaches to language therapy with individuals who had 
a stroke resulting in communicadon problems. One ther^yy approach will consist of structured 
languagetherapy directed toward my specific communication strengths and weaknesses. The 
other therapy approach will focus upon more general thinking skills. 

SELECTION CRITERIA 

I am being invited to participate because I had a stroke that resulted in language diflSculty 
(aphasia) more than four months ago, and because I do not have another neurological 
that affects my communication. Approximately 60 individual will participate in this study. 

STANDARD TREATMENT 

If I jis2 HQ! wish to participate in this study, it will not tffect my access to rehabilitation or 
medical care. I may seek language therapy through this clinic or at other ho^ntals. 

PROCEDURE 

If I agree to participate, I will be given several tests of language and thinking that will take 
approximately 3 1/2 hours. After the testing I will receive individual therapy for 20 one-hour 
sessions over the course of 8 to 10 weeks. The therapy will be designed to help me in some of 
my difficult areas. This therapy will be somewhat sin^ar to what I nuy have experienced in the 
past with my Speech-Language Pathologist 

RISKS 

There are no known or anticipated physical or risks associated with my participation in this 
project. I might feel anxious about my perfomance when given tests or during therapy, but I 
understand that the experience is intended to be enjoyable and nonstressfijl. 
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I understand that I will not be paid for participation. I may benefit from the project in that my 
communication ability may improve. 

CONFIDENTIALITY 

I understand that infonnation regarding my perfbmiaiice is confidential. In any communication 
of the results of this study, my name will not be associated with my performance. Only the 
research staff wiU have access to the data. Infonnation regarding my performance may be . 
provided to my physician upon n  ̂request 

COSTS 

There are no costs associated with my participation in the project. 

AUTHORIZATION 

BEFORE GIVING MY CONSENT BY SK^ONG THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS. AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY 
QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK 
QUESTIONS AT Al  ̂TIME AND THAI I AM FREE TO WITHDRAW FROM THE 
PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR AFFECTING MY 
MEDICAL CARE. MY PARTICIPAIION IN THIS PROJECT MAY BE ENDED BY THE 
INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. 
NEW INFORMATION DEVELOPED DURING THE COURSE OF THIS STUDY WHICH 
MAY AFFECT MY WILLIN(94ESS TO CONTINUE IN THIS RESEARCH PROJECT WILL 
BE GIVEN TO ME AS rr BECOMES AVAILABLE. I UNDERSTAND THAT THIS 
CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE HUMAN 
SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL 
INVESTIGATOR, AUDREY HOLLAND, Ph.D., AND HER CO-INVESTTGATORS OR 
AUTHORIZED REPRESENTATIVE OF THE CENTER FOR NEUROGENIC 
COMMUNICATION DISORDERS. I UNDERSTAND THAT I DO NOT GIVE UP ANY OF 
MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED CONSENT 
FORM WILL BE GIVEN TO ME. 

IF I HAVE ANY QUESTIONS CONCERNING MY RIGHTS AS A RESEARCH SUBJECT, I 
MAY CALL THE HUMAN SUBJECTS COMMITTEE OFHCE AT 626-6721. 

Subject's Signature Date 

Legal Guardian (if necessary) Date 
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INVESTIGATOR'S AFFIDAVIT 

I have carefully explained to the subject the nature of the above project. I hereby certify that to 
the best of my iaiowledge the person who is signing this consent foim understands clea  ̂the 
nature, demands, benefits, and risks involved in his/her participation and his/her signature is 
legally valid. A medical problem or language or educational barrier has not precluded this 
understanding. 

Signature of bvestigator Date 

V 
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8 APPENDIX B 

Models 



Appendix B.l 

Model of sentence production adapted from Harris & Coltheart (1986) 
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Model of Sentence Production 
(AdipM fton HaiiB a CoSMrt, 1986) 

Retnevc froin icncon ttw 
, aftsfrjtf(lanwia) 

Retrieve from iexioon the 
phonologKul repraeertsbons (tanme) 

/maen/ /pant [tu]/ /snouman/ 
far Vw I 

Inaert phonotagicil tams of 
open dns wmdi ir*> ptannin 

def art • /maen/ • infl /pavit [tuJ/ • def art • 
/snounuen/ 

-Claeed 

;8ft lEl):{iU||BK: 

I 
RoaitianaHaval 

SA rruBn E pantaj tu 8A anoumcen 

Apply phonetic fulea 
and add praaody 

c PllUiHtic4C¥8l 3 
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9 APPENDIX C 

Test Protocols 
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Appendix C.l 

Reading protocol 
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PALPA 31 Imagery/Frequency 

chi square for accuracy 
N= 20 ffl HF ANOVA for RT 
N=20 HI LP 
N=20 UHF 
N=20 ULF 

PALPA 32 Grammatical Class 

^^^"^^^"^^^^"^ccutac^^TleaJr^T"" chi square for accuracy 
N= 20 Nouns ANOVA for RT 
N= 20 Adj 
N= 20 Verb 
N= 20 Functor 

Word Length (Frequency/Imagery & Nouns from 32) 

TTT- Tpeannan'sTE^ToraccSacy^STCT 
N= 39 4 letter 
N= 37 5 letter 
N= 33 6 letter 
N= 30 7 letter 

PALPA 36 Nonwords 

Acciuacy^ Lexicalizations 
N= 24 

PALPA 3 5 Spelling Regularity 

^"^""^^"""^^"^Sccurac^^TIea?^^" chi square for accuracy 
N= 30 Regular t test for RT 
N= 30 Exceptional 

PALPA 34 Morphology 
^^^""^^"""^^^""^ccuracy^^eaSTCT^" chi square for accuracy 
N= 15 Regular ANOVA for RT 
N= 15 Control Regular 
N= 15 Irregular 
N= 15 Control Irregular 
N= 15 Derived 
N= 15 Control Derived 
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Appendix C.2 

GORT sample coding sheet 

list/ pL 
text target of lexi 
id. word stem spch. ca! 
B7 T Ham" Harriet open 
B7TTub Tubma open 
B7 T lived lived open 
B7 T most most closed 
B7 T of of closed 
B7 T her her closed 
B7 T life life open 
B7 T worki working open 
B7 T to to close 1 
B7 T free free open 
B7 T her her closed 
B7 T peop people, open 
B7 T As As closed 
B7 T a a closed 
B7 T youn young open 
B7 T slave slave open 
B7 T she she closed 
87 T ran ran open 
B7 T away away close 1 
B7 T to to closed 
B7 T the the closed 
B7 T Nort North, open 
B7 T But But close 1 
B7 T frequ frequen closed 
B7 T she she closed 
B7 T retur retume open 
B7 T to to closed 
B7 T the the closed 
B7 T Sout South open 
B7 T to to close 1 
B7 T help help open 

prod pt stem affix stem affix self-
target uced of prod, correc correc error error correc 2nd 
affix stem spch. affix tness tness type type tion try 

ed 

ing 

ed 

ly 

ed 
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Appendix C.3 

Word span 

Ddll rood parK 
bdt form red 
bed friend road 
bill gas rock 
blood iQiil room 
btuei glass rose 
b06k gray round 
boy green school 
bndge ground sea 
camp group shape 
car gun Ship 
case hair shot 
chief hall Sign 
child hand sound 
church head spoke 
Clay heart Staff 
club 
cord 

heat 
trarse 

stand club 
cord 

heat 
trarse Step 

court jack sun 
cut job team 
dance judge teeth 
date key test 
dog king top 
door~ knife town 
drink land train 
face lead trip 
farm light voice 
feet line walk 
felt march wall 
frght mark war 
file neck watch 
film news white 
fire night wife 
floor note youth 
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10 APPENDIX D 

Case Reports 
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Appendix D.l 

Language, memory, and digit vigilance test scores before and after treatment 



161 

Subjects 
Tests MW ED 

Pre Post Pre Post Pre Post 

Aphasia Profile Score Guidelines Anomic 
Conduct 

ion 
Anomic 

WAB Aphasia Quotient 100 max (SEM=5) 93 88.25 71.4 77.6 77.6 76-5 
Information 10 max 10 10 5 9 9 9 
Repetition 10 max 10 8.7 5.5 6.3 7.6 7.2 

Language Samples 
Words spoken per minute M=132 (SD=19) 73 67 111 106 16 16 
Proportion closed class M=.56 (SD=.04) 0.64 0.67 0.60 0.64 0.44 0.39 
Determinerinoun M=1.00 (SD=.00) 1.00 0.89 1.00 0.92 0.72 0.27 
Nounpronoun M=1.60 (SD=85) 1.09 1.22 0.66 0.67 6.38 4.7 
Noun:verb M=1.18 (SD=30) 0.71 0.73 0.68 0.64 3.92 6.7 
Frequency of inflected 
verbs 

M=1.18 (SD=.30) 0.95 1.00 1.00 1.00 0.75 1.00 

Auxiliary elaboration M=1.43 (SD=31) 1.08 1.33 1.41 1.48 0.77 0.86 
Words/sentences + topic 
comments 

0.93 0.74 0.56 0.56 0.83 0.9 

Words/sentences M=1.00 (SD=00) 0.87 0.95 0.91 0.87 0.49 0.28 
Proportion well-formed 
sentences 

M=91 (SD=.05) 0.67 0.73 0.81 0.84 0.73 0.33 

Structural elaboration 
(NP +VP) 

M=3.76 (SD=6) 1.00 1.37 1.15 0.74 2.87 1.73 

Embedding/sentence M=53 (SD=.33) 0.23 0.26 0.12 0.08 0 0 
Mean length of sentences 6.0 7.5 5.0 5.2 6.8 5.2 

WMS-3 
Digit Span M=10 SD=3 6 4 1 1 3 4 
Spatial Span M=10 SD=3 10 10 10 10 4 8 
Digit Vigilance 
Time M=10 SD=3 <4 <4 4 5 <4 <4 
Errors M=10 SD=3 14 12 6 6 14 14 
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Subjects 
Tests ML SM LW 

Pre Post Pre Post Pre Post 

Aphasia Profile Score Guidelines Broca's Broca's Anomic 
WAB Aphasia Quotient 100 max (SEM=5) 71 69.6 40.4 47.5 96.5 97.5 
Information 10 max 7 7 2 8 10 10 
Repetition 10 max 6-6 6.6 2 2.7 

Language Samples 
Words spoken per minute M=132 (SD=19) 26 26 12 18 131 140 
Proportion closed class M=.56 (SD=.04) 0.5 0.49 0.26 0.26 0-58 0.55 
Determinermoun M=1.00 (SD=.00) 0-9 0.94 0.11 0.23 1.00 0.9 
Nounrpronoun M=1.60 (SD=85) 2.5 6.4 5.75 28 1.09 1.34 
Noun:verb M=1.18 (SD=30) 2.1 1.5 2.88 7 0.77 1.18 

Frequency of inflected verbs 
M=1.18 (SD=30) 0.7 0.80 0 1.00 1.00 1.00 

Auxiliary elaboration M=1.43 (SD=.31) 0.6 0.61 0 1.00 1.44 1.16 
Words/sentences + topic 
comments 

0.6 0.75 0.82 0.70 0.98 1.00 

Words/sentences M=1.00 (SD=.00) 0.6 0.58 0.45 0.17 0.89 0.79 
Proportion well-formed 
sentences 

M=91 (SD=.05) 0.6 0.36 0 0 0.93 0.92 

Structural elaboration 
(NP +VP) 

M=3.76 (SD=6) 0.8 0.88 1.67 2.21 2.87 1.54 

Embedding/sentence M=.53 (SD=.33) 0 0.07 0 0 0.40 0.17 
Mean length of sentences 4.5 6.1 3.8 3.5 10.2 6.2 

WMS-3 
Digit Span M=10 SD=3 0 4 0 0 5 6 
Spatial Span M=10 SD=3 7 7 6 7 10 10 
Digit Vigilance 
Time M=10 SD=3 d/c <4 4 4 <4 <4 
Errors M=10 SD=3 d/c 11 11 8 10 9 
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Appendix D.2 

MB list versus text accuracy ore- and post-treatment 
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Open Closed 
Free Bound 

Count Percent Count Percent Count Percent 
Initial List •6Wo in/m 62% 76/1 to 69% 

Text 140/189 74% 180/198 91% 96/110 87% 
difference 21 11 58 29 20 18 
chisquare a df(2) = 11-12 p< .01 
chisquare b df(l)=1.70 df(l)=11.14 d£(l)=2.33 

P ns <01 ns 

Baseline List 83/162 51% 110/192 57% 53/78 68% 
Text 132/164 80% 173/190 91% 76/78 97% 
difference 52 29 63 34 23 29 
chisquare a df (2) =0.06 ns 
chisquare b df(l)=9.35 d£(l)=17.57 df(l)=5.76 

P <.01 <-01 <.05 

Pre-
treat 103/179 58% 109/197 55% 79/108 73% 
ment List 

Text 113/179 63% 177/197 90% 77/97 79% 
difference 10 5 68 45 6 
chisquare a df(2) = 3.88 ns 
chisquare df (1)=0.46 b df(l)=16.17b df(l)=5.11a 

P ns <.01 <.05 

Post-
treat 102/205 52% 103/203 51% 62/91 68% 
ment List 

Text 112/205 56% 186/203 92% 74/85 87% 
difference 10 4 83 41 19 
chisquare a df(2) = 4.25 ns 
chisquare df(lH).47b df (1) =23.43 b df(l)=8.96 a 

P ns <.01 <•01 

Note, a = chisquare test of association 
b = chisquare goodness of fit 
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Appendix D.3 

MB's accuracy for lexically and syntactically retrieved closed class morphemes pre- and 

post-treatment 

Lexically 
Retrieved 

SyntacticSIy 
Retrieved Chisquare p 

Imtial 
GORTA 
(odd) 

Percent 

82% 

Percent 

96% dfl:i)=Ll ns 

Baseline 
GORTB 
(odd) 

91% 91% 

Pre-treatment 
GORTA 
(even) 

100% 89% d£(l)=0.64 ns 

Post-treatment 
GORTB 
(even) 

93% 91% 
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Appendix D.4 

MB's open versus closed class accuracy ore- and post-treatment 
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Counts Percent 
Test List Text List Text 

Initial Open 119/189 140/189 6i% 
GORT-3 A Closed 198/308 276/308 64% 90% 
(odd) percent difiference 1 16 

chisquare df(l)=0.58 

P ns 
chisquare df(l)=0.88 df(l) =20.72 

£ ns <-01 

Baseline Open 83/162 132/164 51% 80% 
GORT-3 B Closed 163/270 249/268 60% 93% 
(odd) percent di£ference 9 13 

chisquare df(l) = 0.002 

P ns 
chisquare df(l)=3.45 df(l) =15.08 

P ns p <.01 

Pre-treatmen Open 103/179 113/179 58% 63% 
GORT-3 A Closed 188/305 254/294 62% 86% 
(even) percent difference 4 23 

chisquare df(3) =0.98 

P ns 
chisquare df(l) =0.79 df(l) =34.60 

P ns <.01 

Post-treatme Open 102/205 112/205 52% 56% 
GORT-3 B Closed 165/294 260/288 56% 90% 
(even) percent difference 4 34 

chisquare df(l)=2.43 

P ns 
chisquare df(l)=1.97 df(l)=81.15 

P ns <.01 

Note. All chisquares were tests of association. 
Closed class included bound and free closed class morphemes. 
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Appendix D.5 

MB's most frequent error type and rate per 100 words on GORT-3 

Initial testing 
Form A (odd) 

Baseline 
Form B (odd) 

List Text List Text 
per per per per 

error type 100 error type 100 error type 100 error type 100 

literal literal 
Open , . 18 , . 15 

paraphasia paraphasia 

Free literal , _ 
. 12 omission 4 

Closed paraphasia 

Bound omission 20 omission 3 

literal 
28 

paraphasia 

within class 
substitution 

omission 22 

literal 
paraphasia 

literal 
paraphasia 

omission 

13 

3 

2 

Open 

Pre-treatment 
Form A (even) 

literal 
paraphasia 

Free literal 
Closed paraphasia 
Bound omission 

30 

21 

16 

28 
literal 

paraphasia 
within class ^ 
substitution 

omission 10 

Post-treatment 
Form B (even) 

literal literal 
paraphasia paraphasia 

word 

omission 

19 
within class 
substitution 

21 omission 

4 

9 
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Appendix D.6 

Subjects' performance on control task of word span 

Time 1 Time 2 Time 3 Time 4 Time 5 Time 6 Time 7 Time 8 Time 9 Time 
10 

Time 



170 

Appendix D.7 

Subjects' performance on the generative naming cnntrnl task 

Time 4 Time 5 T m e 2  Time 3 Tin e 6 

Time 
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Appendix D.8 

MW's list versus text accuracy pre- and post-treatment 

Open 
Count 

Free Closed 
Count Pet. Pet. 

Bound 
Count Pet. 

Pre-treat 
ment List 

GORT A Text 
(1-8) difference 

chisquare a 

chisquare 

£ 

Post-
treat 
ment List 

GORT B Text 
(1-8) difference 

chisquare a 

chisquare a 

P 

225/369 61% 

140/369 38% 

85 23 

df(l)=19-80 
b 

<.01 

210/362 58% 

169/340 50% 

8 

df(l)=4.87 

<.05 

132/394 68% 

145/394 37% 

13 31 

df(2) = 5.67 p < .05 

df(l)=0.61b 

ns 

106/395 27% 

165/377 44% 

17 

df (2) = 6.01 p < .05 

df^l >=24.27 

<.01 

96/188 51% 

85/140 61% 

11 10 

df(l)=3.02a 

ns 

75/164 46% 

101/144 70% 

24 

df(l)=18.65 

< • 0 1  

Note, a = chisquare test of association 
b = chisquare goodness of fit 
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Appendix D.9 

MW's open versus closed class accuracy pre- and post-treatment 

Counts 
List Text 

Pre-
treatment Open 
GORT A Closed 
(I -8) percent difference 

chisquare 

P 
chisquare 

P 

Post-
treatment Open 
GORTB Closed 
(1 -8) percent difference 

chisquare 

P 
chisquare 

P 

225/369 

228/582 

df(l) =43.03 
<.0001 

91/131 

49/215 

df (1) =59.09 
<.0001 

140/369 

225/534 

df(l)=1.60 
ns 

97/131 

43/211 

df(l)=0.15 
ns 

Percent 
List 

61% 

Text 

38% 

38% 43% 
21 5 
df(l)=3.89 

<.05 

71% 74% 

23% 20% 
9 1 
df(l)=4.32 

<.05 

Note. All chisquares are tests of association. 
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Appendix D.IO 

MWs most frequent error type and rate per 100 words pre- and post-treatment 

ForaiA,(l-8), Pre-treatment 
List Text 

error type per 100 error type per 100 

Open omission 5 omission 17 

Free Closed within class substitution 15 
within class 
substitution 

12 

Bound omission 16 omission 11 

Form B, (1-8), Post-treatment 

Open phonological 13 story plausible 17 

Free Closed perseveration 36 
within class 
substitution 

27 

Bound omission 44 omission 13 
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Appendix D.l 1 

ED's accuracy in list versus text formats 

Open Closed 
Free Bound 

Count Pet. Count Pet. Count Pet. 
Initial List 140/189 74% 127/198 64% 50/89 56% 
GORT A Text 169/189 89% 140/198 71% 61/88 69% 
(odd) difference 20 15 13 7 11 13 

chisquare a df(2) = .20 ns 
chisquare b df(l)=2.72 df(l)=0.63 df(l)=l.09 

P ns ns ns 

Baseline List 121/162 75% 101/190 53% 37/71 52% 
GORTB Text 129/162 80% 115/190 60% 34/60 56% 
(odd) difference 8 15 63 34 4 

chisquare a df (2) =0.06 ns 
chisquare df(l)=0.26 b d£i[l)=0.9l b d£(l)=0.17a 

P ns ns ns 

Pre-
treatment List 

120/179 67% 98/197 50% 45/91 49% 

GORT A Text 119/179 67% 84/197 43% 39/65 60% 
(even) difference 1 0 14 7 11 

chisquare a df(2)= l-60ns 
chisquare df(l)=0.00 d£(l)=108b df(l)=1.70a 

P ns ns ns 

Post-
treatment List 

91/205 74% 62/203 49% 22/54 41% 

GORTB Text 91/205 74% 58/203 46% 37/54 69% 
(even) difference 0 0 4 3 15 28 

chisquare a df (2) = 5.48 <.05 
chisquare df(l)=0.00 df(l)=0.13 b df(l)=3.81 b 

P ns <-01 <.10 

Note, a = chisquare test of association 
b = chisquare goodness of fit 
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Appendix D.12 

ED's open versus closed class accuracy pre- and post-treatment 
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Counts Percent 
Test Dst Text List Text 

Initial Open 140/189 169/189 74% 89% 
GORT-3 A Qosed 177/287 120/286 62% 42% 
(odd) percent difierence 12 47 

chisquare df(l)=5.13 

P <.05 
chisquare df(l)=8.15 df(l) =24.73 

P <.0I <.01 

Baseline Open 121/162 129/162 75% 80% 
GORT-3 B Qosed 138/261 149/250 53% 60% 
(odd) percent difference 22 20 

chisquare df(l) = 0.06 

P ns 
chisquare df(l) =20.80 d£(l) =19.20 

P <.01 <.01 

Pre-treatment Open 120/179 119/179 67% 67% 
GORT-3 A Qosed 106/288 87/262 37% 33% 
(even) percent difference 30 34 

chisquare df(l)=0.15 

P ns 
chisquare df(l) =11.40 df(l) =20.34 

P <.01 <.01 

Post-treatment Open 91/205 91/205 74% 74% 
GORT-3 B Qosed 84/257 95/257 33% 37% 
(even) percent difference 41 37 

chisquare df(l)=0.15 

P ns 
chisquare df(l) =22.80 d£(l) =1425 

P <.01 <.01 

Note. All chisquares were tests of associatioiL 
Qosed class included bound and fiee closed class morphemes. 
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Appendix D.13 

ED's most frequent error type and rate per 100 words pre- and post-treatment 

Form A, odd. Initial Testing Form B, odd. Baseline 
List Text List Text 

error type 
per 
100 

error type 
per 
100 error type 

per 
100 error type 

per 
100 

Open visual 13 
story 

plausible 
14 visual 8 omission 7 

story 
plausible 

unknown 8 
story 

plausible 
7 

Free within class 
18 

within class 
20 

within class 
14 

within class 
16 

Closed substitution 
18 

substitution 
20 

substitution 
14 

substitution 
16 

Bound omission 30 omission 18 omission 36 omission 43 

Form A, even, Pre-Treatment Form B, even, Post-Treatment 
Open visual 12 omission 12 visual 10 omission 7 

Free within class 
24 

within class 
27 

within class 
26 

within class 
25 

Qosed substitution 
24 

substitution 
27 

substitution 
26 

substitution 
25 

Bound omission 32 omission 25 omission 43 omission 26 
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Appendix D.14 

ML's list versus text accuracy pre- and post-treatment 
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Open Free Closed Bound 
Test Count Pet. Count Pet. Count Pet. 

Initial List 130/189 69% 24/198 ll% 31/92 34% 
GORT-3 A Text 112/189 59% 33/198 17% 24/64 38% 
(odd) difference 18 10 9 5 4 

chisquare a df(2)= 1.86 ns 
chisquare d£(l)=1.33b df(l)=l.42 b df(l)=0.24 a 

P ns ns ns 

Baseline List 121/164 74% 28/190 15% 22/74 30% 
GORT-3 B Text 110/164 67% 28/190 15% 26/58 45% 
(odd) difference 11 7 0 0 15 

chisquare a df(2) = 3.09 ns 
chisquare df(l)=0.52 b df(l)=3.21 a 

P ns ns 

Pre-treat 
ment List 

106/180 59% 18/196 9% 17/83 20% 

GORT-3 A Text 124/180 69% 33/196 17% 27/85 32% 
(even) difference 18 10 15 8 12 

chisquare a df(2)= 1.68 ns 

chisquare 
df(l)=1.41b df (1)=4.41 b df(l)=2.76a 

P ns <.05 ns 

Post-treat 
ment List 

122/205 60% 30/203 15% 16/75 21% 

GORT-3 B Text 97/205 47% 32/203 16% 23/56 41% 
(even) difference 

chisquare a 
chisquare 

P 

25 

dfi[l)=2.85 b 
ns 

13 2 
df (2) = 7.45 

1 
<.05 

df(l)=5.97 a 
<.02 

20 

Note, a = chisquare test of association 
b = chisquare goodness of fit 
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Appendix D.15 

ML's open versus closed class accuracy pre- and post-treatment 
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Counts Percent 
Test List Text list Text 

Initial Open 130/189 112/189 6^/o 59% 
GORT-3 A Qosed 55/290 57/262 19% 22% 
(odd) percent difiference 50 37 

chisquare df(l) =0.71 

P ns 
chisquare dfl[l)=119 df(l)=65.90 

P <.001 <.001 

Baseline Open 121/164 110/164 74% 67% 
GORT-3 B Qosed 50/264 54/248 19% 22% 
(odd) percent difiference 55 45 

chisquare chisquare (1) = 0.48 

P ns 
chisquare df (1) =126 df (1) =126 

P <.001 <.001 

Pre-treat 
ment Open 

106/180 124/180 59% 69% 

GORT-3 A Qosed 35/280 60/282 13% 21% 
(even) percent difiference 46 48 

chisquare chisquare (1) =0.67 

P ns 
chisquare df(l)=113 df(l)=104 

P <.001 <.001 

Post-treat 
ment Open 

122/205 97/205 59% 47% 

GORT-3 B Qosed 46/277 55/258 17% 21% 
(even) percent difiference 42 26 

chisquare df(l)=1.34 

P ns 
chisquare df(l)=96 df(l)=35 

P <.001 <.001 

Note. All chisquares were tests of association. 
Closed class included bound and firee closed class moiphemes. 
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Appendix D.16 

ML most frequent error types and rate per 100 words pre- and post-treatment 

Form A (odd) Form B (odd) A FornTB 
(even) (even) 

List Text List Text List Text List Text 
Open 

omission 10 29 4 18 16 13 8 40 
visual 4 2 7 4 6 4 10 4 
semantic 5 2 4 9 7 7 6 8 
phrase 4 0 7 0 6 0 3 0 
unknown 6 3 4 2 2 6 4 4 

Free Closed 
omission 
phrase 
perseveration 
unknown 

29 68 20 72 59 66 34 67 
0.5 0 8 0 6 0 6 0 
2 0 12 2 5 2 13 0 
43 10 21 7 10 12 13 12 

Bound 
omission 51 32 39 33 52 41 56 40 
addition 10 11 10 10 6 5 9 11 
tense 3 8 14 9 6 10 3 11 
derivation 5 6 4 3 14 8 3 4 
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Appendix D.17 

SM's list versus text accuracy ore- and post-treatment 

Open Free Closed Bound 
Test Count Pet Count Pet. Count Pet 

Initial List 67/189 35% 65/198 ^3% 8/38 21% 
GORTA Text 29/189 15% 4/198 2% 2/16 13% 
(odd) difference 38 20% 61 31% 6 8% 

chisquare a chisquare (2) = 10.72 p < .01 
chisquare df(l)=15.04b df(l)=53.94b df(l)=0.54a 

P <-0l <.01 ns 

Baseline List 53/164 32% 40/190 21% 9/25 36% 
GORTB Text 35/164 21% 35/190 18% 8/21 38% 
(odd) difference 18 11% 5 3% 1 2% 

chisquare a df(2)= 1.71ns 
chisquare df(l)=3.68 b df(l)=0.33 b df(l)=0.02a 

P ns ns ns 

Pre-treat 
raent List 

37/180 21% 33/196 21% 3/32 9% 

GORTA Text 38/180 17% 22/196 11% 4/25 16% 
(even) difference 1 4 11 10 1 7 

chisquare a df(2) = 3.24 ns 
chisquare df(l)=0.03 b df(l)=2.22b df(l)=0.57a 

P ns ns ns 

Post-treat 
ment List 

41/205 20% 57/203 28% 12/29 41% 

GORTB Text 55/205 27% 40/203 20% 12/29 41% 
(even) difference 14 7 17 8 0 0 

chisquare a df(2) = 2.37 ns 
chisquare df(l)=2.04b df(l)=2.98 b 

P ns ns 

b = chisquare goodness of fit 
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Appendix D.18 

SM's accuracy for lexically versus syntactically retrieved closed class items pre- and post-

treatment 

Lexically Retrieved Syntactically Retneve Difference 
Test Count Percent Count Percent chisquare P 

Pre-
treatment GORTA 

(odd) 

0/30 0% 2/170 1% unable to perform 

GORTB 7/15 46% 28/175 16% >.05 
(odd) 

Post-
treatment CX)RTA 

(even) 

2/9 22% 20/187 11% ns 

GORTB 5/20 25% 35/183 19% ns 
(even) 
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Appendix D.19 

SM's accuracy for open versus closed class morohemes in list and text 
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Counts Percent 
Test List Text List Text 

Initial Open 67/189 29/189 35% 15% 
GORT-3 A Qosed 73/244 6/304 30% 2% 
(odd) percent difference 5 13 

chisquare df (1) =5.55 

P ns 
chisquare df(l)=149 df(l) =31.59 

P ns <.01 

Baseline Open 53/164 35/164 32% 21% 
CX)RT-3 B Qosed 49/215 43/211 23% 20% 
(odd) percent difference 

chisquare df(l) = 4.35 
9 1 

P ns 
chisquare df (I) =4.29 df (1) =0.05 

P p<.05 ns 

Pre-treat 
ment Open 

37/180 38/180 21% 21% 

GORT-3 A Qosed 36/228 26/221 16% 12% 
(even) percent difference 

chisquare df(l) =8.07 
5 9 

P p< .05 
chisquare df (1) =1.56 df (1) =6.46 

P ns <.01 

Post-treat 
ment Open 

41/205 55/205 20% 27% 

GORT-3 B Qosed 69/232 52/232 30% 22% 
(even) percent difference 

chisquare df(l) =8.07 
10 5 

P <.05 
chisquare df (1) =5.48 df(l)=1.15 

P <.01 ns 

Note. All chisquares were tests of association. 
Qosed class included bound and &ee closed class morphemes. 
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Appendix D.20 

Consistency of grammatical class efFects(open:closed class) and format effects (list:text) 

compared during the baseline and pre-treatment administrations of the GORT-3 

Subjects 

MB MW a ED MLb SM LW 
Number of Instances in which Effect Occurred 

Place of Class Effect list I N/A 3 4 1 0 
(openxlosed) text 3 N/A 3 4 2 0 

Place of Format Efifect 
open 
class 

1 N/A 0 1 1 0 

(Iist:text) 
closed 
class 

3 N/A 0 2 1 0 

bound 2 N/A 0 1 0 0 

Text Benefit to Closed •y N/A 0 T 0 0 
Class 

J N/A 0 0 0 



Appendix D.21 

Inter-rater reliability for oral reading of text (includes GORT-3 and treatment^ 

Subject Reliablity 
MB 0.89! 
MW 0.90! 
ED 0.99 
ML 0.99! 
SM 0.99 i 
LW 0-99 
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