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ABSTRACT 

The purpose of this investigation was to determine what changes 

in presentation rate of stimuli controlled for word frequency usage and 

linguistic complexity would facilitate better comprehension. Twenty-

three aphasics and 23 matched controls listened to stimuli altered by 

SO percent extension, 25 percent reduction, and 50 percent reduction and 

answered true-false questions concerning visual stimuli through pointing 

responses. Matched controls performed significantly better than aphasics 

on all conditions. A modest correlation was found between age and 

performance of the aphasic subjects. Poorer performance was noted on 

the 2S percent reduced duration stimuli as time post-onset of aphasia 

increased. 

Implications include an anticipation of decreased performance 

in the auditory comprehension of aphasics regardless of stimulus pre

sentation rate and a need for assessment regarding age, time post-onset 

of aphasia, and individual performance of aphasics before developing 

therapeutic strategies concerning altered rate of presentation of 

stimuli. 
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CHAPTER 1 

INTRODUCTION 

One aspect of auditory comprehension is the process in which 

incoming acoustic verbal signals are given meaning, enabling the 

listener to understand the associate symbolism of the signals. Certain 

processes needed before comprehension of auditorally presented material 

can be accomplished were identified by Yorkston, Marshall and Butler 

(1977): perception, "the ability to attend to and receive physical 

stimuli into the sensory register"; retention, "an operation by which 

incoming sensory information is held in a memory store"; and association, 

"a process by which meaning is abstracted from the incoming informa

tion." Hirsh (1966) described a process in which a person detects 

auditory stimuli, discriminates it from other environmental stimuli, 

recognizes and identifies it and its meaning, and comprehends or under

stand its overall meaning. He feels these are essential steps for 

understanding any verbal stimulus. It could be hypothesized that 

problems in auditory comprehension may be due to an impairment in one 

or more of the above-mentioned processes. 

Auditory comprehension typically is disturbed in aphasia. 

Aphasia, differentiated from other neuropathologies of speech, is 

defined by Wertz (1978) as 
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. . .impairment, due to brain damage, of the capacity to interpret 
and formulate language symbols; a multi-modal loss or reduc
tion in decoding conventional meaningful linguistic elements 
(morphemes and larger syntactic units); disproportionate to 
impairment of other intellectual functions; not attributable 
to dementia, sensory loss, or motor dysfunction; manifested 
in reduced availability of vocabulary, reduced efficiency in 
applying syntactic rules, reduced auditory retention span, 
and impaired efficiency in input and output channel selection. 

CP- 2) 

While auditory comprehension deficits in aphasia are frequently de

scribed, more studies have focused on impairment of expressive 

language characteristics than on receptive language functions. There 

are several possible reasons for less emphasis given to the auditory 

comprehension problems characteristic ;of individuals with aphasia. 

Boiler (1978) suggests that a receptive deficit may not be as striking 

as an expressive deficit when a person attempts to communicate with an 

aphasic individual. Also deficits in auditory comprehension are diffi

cult to measure directly through experimental testing because of such 

extraneous variables as the mode of response required, motivation, 

attention and memory capabilities, sensory deficits, intellectual and 

linguistic variables, and indirect behavioral measurements. All these 

factors may confound objective measurement of auditory comprehension. 

Interpretation of experimental results requires much inference. 

An early example of an assessment tool designed to measure auditory 

comprehension was the "Three Papers Test" designed by Marie (1906), 

requiring a patient to respond to the following statement: "Here on 

this table are three pieces of paper of different sizes; give me the 

largest one, crumple the middle-sized one and throw it on the floor; 
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as for the smallest one, put it in your pocket." Obviously an indivi

dual with problems such as memory, sensory, or attentional deficits 

not specifically related to the aphasia could fail miserably on this 

type of evaluation. Examples of other early assessment tools show 

varying degrees of the same problem (Head, 1926; Weisenburg and McBride, 

1935J• It is fortunate that present-day assessment tools attempt to 

reduce the influence of some of these variables. However, there are 

still many of the same variables confounding the assessment of auditory 

comprehension deficits in individuals with aphasia. 

One variable in auditory comprehension is the rate of presen

tation. For example, the following question has been asked by speech-

language pathologists, among others: "Will an individual with aphasia 

and problems in auditory comprehension understand verbal stimuli if it 

is presented at a slower rate of speed?" When considering the normal 

population, it appears that understanding of difficult constructs and 

ideas is enhanced by reducing the rate of speech and by putting speci

fic emphasis on critical parts of the message. DiCarlo and Taub (1972), 

Lasky, Weidner, and Johnson C1976), and Orchik, Walker, and Larson 

(1977), among others, have attempted to study this issue relative to 

the aphasic population. Viewing comprehension deficits associated with 

aphasia as being intimately related to processing ability, among other 

things, one could expect that reducing the rate of presentation would 

increase the processing efficiency and comprehension of auditory verbal 

stimuli. Upon review of the existing literature, it appears that a 
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study designed to investigate this question with a conscious effort to 

further reduce some of the above-mentioned confounding variables is 

warranted. 



CHAPTER 2 

REVIEW OF THE LITERATURE AND 
STATEMENT OF THE PROBLEM 

Review of the Literature 

Temporal Discrimination Studies 

Spoken language is a series of utterances made up of words 

produced by a speaker. Each word represents a sequence of acoustic 

events perceived by the listener (Efron, 1963). Each word, except for 

homonyms, constitutes a different sequential order of acoustic stimuli. 

CleaTly the ability to perceive and process auditory sequences would 

aid in the comprehension of the input. It can be postulated, based on 

the research of several investigators, that individuals with varying 

degrees of aphasia evidence some "time sense" problems.- Van Allen, 

Benton, and Gordon (1966) coin the phrase "time sense" to mean 

. . . all aspects of the perception and appreciation of time, 
e.g., perception of temporal duration, conditioning of reac
tions to the purely temporal aspects of environmental stimuli, 
appreciation of temporal simultaneity and succession, accurate 
placement of events in the immediate, recent, or remote past, 
and predictive temporal placement of events in the future. 
(p. 159) 

Albert, Benson, and Hacaen (1971) investigated a test designed to 

"evaluate the capacity to maintain and utilize the sequential aspects 

of an acoustic input." Although information concerning the type of 

stimulus material was not clearly specified, these authors concluded 
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there is evidence to support the idea that the ability to analyze the 

sequential aspects of spoken utterances may be a basic requirement of 

auditory comprehension. 

Temporal resolution power, the ability to differentiate two 

tones presented to the ear with minimal pause between them, has been 

shown to be significantly impaired in individuals with aphasia (Lackner 

and Teuber, 1973). These authors found that aphasic individuals per

ceived only one tone rather than two separate tones. 

Efron C1963) presented a series of tones to a group of indivi

duals with varying degrees of aphasia. Each stimulus item consisted 

of two tones, one at very high frequency and one at low frequency. 

These tones were separated by one-second pauses. Subjects were required 

to determine which tone was heard first, thereby determining the sequence. 

Compared with normal subjects, the aphasics displayed great difficulty 

in determining the sequence, even though they had adequate hearing 

sensitivity for both tones. Luria (1966) cited similar results, re

porting that a group of patients found to have receptive deficits and 

neurological damage in the temporal lobes of the brain had impairment 

in the ability to identify like sounds and differentiate unlike sounds. 

These findings were related only to auditorally presented material; 

visual differentiation was not impaired. Luria presents these data 

together with anatomical studies as defense of his position that 

"disturbances of discriminative hearing ... a disturbance in the 

analytic-synthetic activity of the auditory cortex may be regarded as 
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the fundamental symptom of a lesion of the superior temporal region of 

the left hemisphere. . ." (p. 121). 

Upon completion of an extensive four-and-one-half-year study 

of over 135 subjects, Schuell (1953) introduced the concept of reaudi-

torization impairment. Briefly, reauditorization impairment is a 

decrease in the ability to "evoke or recall sound sequences" found in 

language. She also noted that the ability to reauditorize affects all 

parameters of language, including reading, writing, speaking, and formu

lation of thoughts and ideas. 

Albert (1972), using words as stimuli, required subjects to 

point to objects in the same order as presented auditorally. Twenty 

common objects were used in the commands. According to his results, 

brain damage, in general, can impair the ability to sequence, although 

the problem is more prominent in aphasic individuals. Left hemisphere 

damaged subjects performed poorer than right hemisphere damaged sub

jects, presumably due to the role of the left hemisphere in most 

individuals for processing temporal ordering. 

Goodglass, Gleason, and Hyde (1970) reached similar conclusions 

in a comparative study of young children, adult aphasics, and non-

aphasics. Subjects listened to a series of spoken nouns and responded 

by pointing to visual representations of the nouns in the same order. 

The best aphasics performed poorer than the average level of normal 

six-year-old children. Sequential ordering abilities of the aphasic 

patients undoubtedly were impaired. 
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Carpenter and.Rutherford (1973) designed an experiment with 

the intended purpose of determining if there is an acoustic cue deficit 

in the discrimination of phonemes and word recognition accompanying 

aphasia. Using three groups of subjects (aphasic, non-aphasic brain

damaged, and normal adults), the authors presented a series of two 

words that were identical except for one acoustic feature, either 

spectral or temporal in nature. Acoustic features included stop-gap 

duration, position of consonantal buTSt peak, or direction and extent 

of second-formant transition, all of which the authors feel are neces

sary in discriminating important cues for distinctive features of 

phonemes. Subjects were required to determine if the presentations were 

similar or different. About one-half of the aphasic individuals had 

marked difficulty with the task. However, possible confounding factors 

such as mode of response and amount of time used for testing should be 

considered. 

It would appear, then, that temporal discrimination, or the 

ability to differentiate and analyze sequential aspects of spoken utter

ances is impaired in a large percentage of individuals with aphasia. 

Although aphasia is characterized largely by a difficulty in symbolic 

language analysis and use, problems in temporal processing of the 

stimuli contributes heavily to the overall language disability. 

Time Altered Speech Studies 

Word deafness refers to the inability to understand verbal 

stimuli in an absence of other aphasic characteristics such as speaking, 
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writing, and reading difficulties. Albert and Bear (1974) described a 

case study of an individual who exhibited word deafness evidencing a 

marked temporal component that appeared to be a function of speaking 

rate. This 52-year-old man had no problem recognizing and naming non

verbal sounds such as a telephone ringing or a train whistling. 

However, he had marked difficulties understanding letter sounds, words, 

phrases, and sentences that were presented at a normal rate of speaking. 

When the rate of presentation was reduced, he appeared to understand 

the verbal stimuli better. Matched pairs of short paragraphs were read 

to the subject. Quantifiable amounts of simple factual information and 

word frequency were controlled. The paragraphs were presented at ISO 

and 45 words per minute. Comprehension of both paragraphs was poor. 

However, the man appeared to comprehend more when the speaking rate was 

reduced. The authors postulated that there was a deficit in auditory 

processing that may have accounted for the man's problem. 

It would be interesting to investigate how changes in the rate 

of presentation affects auditory comprehension of spoken utterances in 

a controlled study. Considerable amounts of literature have been gener

ated on the topic of compression and expansion of speech signals. 

Compression of speech signals refers to a process by which the total 

duration of a signal is reduced. For example, an utterance can be com

pressed so that the entire utterance is produced in a shorter period 

of time. If the original utterance was four seconds in duration and the 

compressed utterance is two seconds in duration, it has been compressed 
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by 50 percent. Conversely, expansion of speech signals refers to a 

process by which the total duration of the signal is increased. If 

the original utterance was four seconds in duration and the expanded 

utterance is six seconds in duration, it has been expanded by 50 per

cent. The following is a review of some studies using procedures in 

altering the duration of speech, focusing on its effects on normal 

individuals. 

Calearo and Lazzaroni (1957) altered short sentences using 

three methods of compression. Their methods included using a speaker 

who could talk very quickly, mechanically increasing the tape speed, 

and using an apparatus that decreases the duration of a message but 

does not change the frequency, presumably the fundamental frequency. 

They felt that all three methods were valid representations of com

pressed speech and used various stimuli prepared each way. Time altered 

stimuli were presented to subjects at the rate of 250 words per minute 

(79 percent compressed) and 350 words per minute (150 percent com

pressed) . Results indicated that with an increased rate of presenta

tion, intelligibility of the sentence was less than for the normal rate 

of presentation. This was especially evident at the 350-words-per-

minute presentation rate. The authors concluded that although redundancy 

will help a great deal when the rate of presentation of stimuli is 

.increased slightly, the brain simply cannot properly deal with infor

mation presented much quicker. However, the study had several weak

nesses, including no comparable differentiation between methods of 
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acceleration of speech, poor subject selection description, and no age 

differentiation. 

Fairbanks, Guttman, and Miron (1957) designed an experiment to 

determine the relationship between comprehension of factual details in 

spoken discourse and rate of presentation. Eighty young normal sub

jects listened to two speeches recorded and compressed at various rates 

of speed. They then were asked questions relative to the topic material. 

Results indicated that, when the message was compressed by 50 percent 

(282 words per minute), comprehension as measured by percent correct 

answers remained above 90 percent. However, when the message was com

pressed by 60 percent (353 words per minute), comprehension dropped to 

50 percent. While the effects of extraneous variables, such as famili

arity of the content of the material, attention span, and individual 

subjects' educational level must be taken into account, it is interest

ing to note such a drastic change in comprehension performance resulting 

from increasing the rate of presentation. 

In another study conducted by Fairbanks and Kodman (1957), 

eight graduate students were asked to repeat single words. The words 

were compressed at five percent ratios. No decrease in discrimination 

was noted until the words were compressed by a 75 percent ratio. Even 

then discrimination was performed with 99 percent accuracy. At an 

eighty percent compression level, discrimination dropped to 90 percent. 

However, a significant drop was noted at a 90 percent compression level 

when the intelligibility dropped to 15 percent. 
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Certain investigators have applied knowledge of compressed and 

expanded speech signals to the area of aphasia. These studies merit 

more careful descriptions including consideration of their limitations. 

DiCarlo and Taub (1972) conducted a study with 40 subjects ranging in 

age from 25 to 64.6 years. These subjects evidenced marked aphasia 

secondary to damage caused by left cerebral vascular accidents. Stimuli 

were prepared in which single words were compressed and expanded at 30 

and 50 percent ratios. Subjects were required to repeat the words 

presented to them auditorally. Only those subjects who could repeat at 

least 50 percent of the stimulus words at a zero compression ratio 

(normal rate of speaking) were included in the study. Results showed 

that there was a decrease in comprehension for all conditions of expan

sion and compression of the stimuli. The question was posed of why the 

subjects did not perform better during expansion. DiCarlo and Taub 

postulate that perhaps "general listening habits may be so dependent 

upon normal speaking rates that any severe deviation from these rates 

may have a detrimental effect." The authors, however, overlooked an 

important technical problem in the determination of comprehension 

levels. The subjects were required to repeat the stimuli. Therefore, 

measurements were always limited by the expressive capabilities of the 

patients. A non-verbal response such as a reliable pointing response 

could perhaps have been used to facilitate more accurate responses. 

Orchik et al. (1977) used a pointing response in a study de

signed to determine the effects of time compression on aphasic adults 
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and controls matched for sex, age, and peripheral hearing loss. They 

used eight aphasic subjects and normal controls ranging in age from 44 

to 65 years. Words were produced and presented at a normal rate and 

compressed at 30 and 60 percent ratios. All subjects, aphasics and 

controls alike, performed poorer at the high compression rates. How

ever, the non-aphasic controls scored 30 percent better than the aphasics 

with great differences represented at the 60 percent compression ratio. 

The authors feel that the poorer discrimination ability resulted from 

difficulty in auditory processing. 

Weidner and Lasky (1976], investigating the hypothesis that 

utterances presented slower than normal to aphasic subjects would 

facilitate a higher degree of comprehension, used sentences as their 

stimuli. They used 20 adult aphasics and divided them into two groups 

of severity, based on performance on the Porch Index of Communicative 

Ability (Porch, 1967). Stimuli that were to be altered by compression 

and expansion came from various subtests of the Minnesota Test of the 

Differential Diagnosis of Aphasia (Schuell, 1965). Commands of various 

sorts were presented at 110 and 150 words per minute, representing a 

ten percent decrease and 25 percent increase from a normal rate of 

speech (identified by them as 120 words per minute). Their results 

included three major findings: first, the most severely impaired group 

made more errors than less impaired subjects; second, increased lin

guistic complexity of presentation was associated with an increased 

number of errors; finally, a slower presentation speed (expanded speech) 



14 

resulted in less errors. While parts of this study seem firm in design, 

some responses required the subjects to repeat items: expression again 

introduces a possible confounding factor that expression, not reception, 

was being measured. 

In a related study, Lasky et al. (1976) changed the design 

somewhat to include four groups of sentences of different syntactic 

complexity with inclusion of pauses. The authors found that an increase 

in the rate of presentation yielded a decrease in comprehension for all 

levels of complexity regardless of whether or not a pause was inserted. 

In summary, changes in the rate of presentation of verbal 

stimuli result in changes in measured responses, both in neurologically 

impaired and normal populations. It appears that there is an inverse 

relationship between presentation rate and auditory comprehension. As 

the rate of presentation increases, intelligibility and comprehension 

decrease. This is more pronounced in the neurologically impaired sub

jects, especially those with some degree of aphasia. Different studies 

present conflicting data, however, on the relationship between expanded 

speech signals and comprehension. Consideration of stimuli and popula

tions used may be helpful in understanding this discrepancy. 

Normal Aging Studies 

Davis and Holland (1980] present a review of IS studies in 

which 1989 patients exhibited some type of aphasia. The mean age for 

all etiologies was 55, with 66 percent of the sample older than 50 

years of age. A review of the existing literature suggested that there 
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may be differences found in auditory comprehension not due to acquired 

neurological damage but rather to the normal aging process. 

Feldman and Reger (1967) found a systematic decrease in dis

crimination scores as a function of age for individuals above 50 years 

of age. They noted a five percent decrease per decade until 80 years, 

where an approximate 25 percent decrease was observed. Reaction time 

to various modes of stimuli also increased with age. Elderly subjects, 

according to a study by Stevenson (1975), have much more difficulty 

relative to phonemic confusions than do younger counterparts. Nash and 

Wepman (1973) found a significant inverse relationship between age and 

comprehension ability in the absence of measurable hearing loss. Obler 

and Albert (1980) state that decreases in auditory comprehension in the 

normal elderly could result from a number of factors, including "slower 

timing or pacing, attentional deficits, difficulty in switching set, 

short-term memory deficits, arid distractibility." Care needs to be 

taken, therefore, when attributing delays of response or poor discrimi

nation scores primarily to neurological changes following brain damage. 

Summary of the Literature 

The literature supports the construct that, when given addi

tional time to process the incoming auditory verbal stimuli, an indivi

dual with aphasia will be better able to comprehend its meaning. 

However, some studies have included major confounding variables. In 

addition, many authors have neglected to use age-matched subjects for 

controlling the effects on comprehension of the normal aging process. 
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It would appear, based on this review, that a study with stringent 

controls is needed to gain more information concerning the effects of 

presentation rate on auditory comprehension of adults with acquired 

aphasia. 

Statement of the Problem 

A review of the literature suggests a need for more stringent 

controls in an effort to determine what effects time altered speech 

signals have in regards to enhancement or hinderance of auditory compre

hension in adults with acquired aphasia. The present study sought to 

meet that need. The following null hypothesis were formulated for 

analysis: 

Hypothesis One: There is no significant difference in the correct 

pointing response rate between adults with acquired aphasia and 

matched normals when spoken true-false statements are made about 

visual stimuli. 

Hypothesis Two: There is no significant difference in the correct 

pointing response rate between the two groups to similar state

ments presented at various rates of speed. 

Hypothesis Three: There is no significant difference in the correct 

pointing response rate between fluent and non-fluent aphasic 

individuals to similar statements presented at various rates of 

speed. 

Hypothesis Four: There are no significant correlational relation

ships between age and correct pointing response rates of aphasic 
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individuals to similar statements presented at various rates 

of speed. 

Hypothesis Five: There are no significant correlational relation

ships between educational level and correct pointing response 

rates of aphasic individuals to similar statements presented 

at various rates of speed. 

Hypothesis Six: There are no significant correlational relation

ships between months post-onset and correct pointing response 

rates of aphasic individuals to similar statements presented at 

various rates of speed. 



CHAPTER 3 

PROCEDURES 

Stimulus Material 

The research questions posed in this study required careful 

consideration of the type of stimuli to be used. Several factors 

regarding word frequency usage, length, and complexity of stimuli in 

normal speech were explored. 

Concerning the need for controls on word frequency usage, or 

the amount of time a word is typically used in spoken discourse, 

Rosenzweig and Postman (1958) reported "a listener (presumed normal) can 

identify words more accurately if he knows the list from which the 

words will be chosen . . . the greater the relative frequency usage of 

a word in the language, the more intelligible it tends to be . . . the 

greater the length of a word, the more intelligible it tends to be when 

frequency of usage is held constant." Schuell, Jenkins, and Landis 

(1961) found that as the frequency usage of words decreased, difficul

ties in comprehension increased for individuals with aphasia. They 

stated that word frequency appears to be a significant factor in 

determining word comprehension. As reported previously in this paper, 

semantic and syntactic complexity of the stimulus appears to have an 

inverse relationship with comprehension of that stimulus (DeRenzi and 

Vignolo, 1962; Gough, 1965; Lasky. et al., 1976; Weidner and Lasky, 

18 
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1976). Therefore, in view of these reported findings, care was taken 

to insure that word frequency usage and linguistic complexity of the 

stimuli were controlled in the preparation of the stimuli for the 

present study. 

The intent of the author was to choose stimuli that had the 

following characteristics. Each stimulus contained the same number of 

words. All stimuli followed the same syntactic pattern; namely, "This 

is a (color-shape) and a (color-shape), is that right?" The words 

chosen were representative of very familiar words in spoken English, 

such as present 100 or more times per million words on the average, 

according to the Thorndike and Lorge (1944) word counts. They were also 

verified as being very common by Carroll, Davies, and Richman (1971). 

Two shapes, square and circle, and three colors (red-yellow-green) were 

used to provide stimuli that were identical in terms of semantic and 

syntactic complexity. 

Preparation of the Auditory Stimuli 

In the process of audio recording the stimuli, the Visi-Pitch 

and two tape recorders were used. The Visi-Pitch was used to determine 

the duration of each stimulus item. This was accomplished by using an 

oscilloscope upon which a tracing of the fundamental frequency of the 

stimulus was plotted as a function of time. Recording of the stimuli 

was done on an Optonica RT-1515B stereo cassette deck using one channel 

into which the stimuli were recorded onto a SONY Low Noise C-90 cassette 

tape with a Vanco Md-374 dynamic unidirectional microphone. 
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The first part of each stimulus, consisting of "This is a 

(color-shape) and a (color-shape)," was produced by the author at 

different rates of speed. Twelve statements were produced, each with 

a duration of two seconds. Sixteen statements were produced with a 

duration of three seconds, representing a 50 percent extension. Sixteen 

statements were produced, each with a duration of 1.5 seconds, repre

senting a 25 percent reduction. Sixteen statements were produced, each 

with a duration of one second, representing a 50 percent reduction. 

The phrase "is that right?" with a duration of one second was also 

recorded. The 60 statements were then dubbed onto a Realistic Low 

Noise Laboratory Standard Supertape 44-1877A reel tape using an Ampex 

AG-350-2 reel-to-reel tape recorder. A copy of the phrase "is that 

right?" was mechanically spliced to each of the sixty statements to 

provide a distractor phrase and to insure a time lapse between stimulus 

and response. Each group of sentences produced at different rates of 

speed were then dubbed onto Realistic Supertape Gold C-45 44-920 

cassette tapes with a five-second pause inserted between each stimulus 

item using the Optonica tape recorder. 

Preparation of the Visual Stimuli 

Determination of the content of the pictorial stimuli was done 

as follows. Circles with 11.23-inch circumferences and squares with 

14-inch perimeters were affixed on plain 8-1/2 x 11 pieces of white 

bonded paper. Red, green, and yellow shapes were used. Two shapes were 

affixed on each stimulus page. For purposes of description, the shape 
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on the left of the page was considered to be the first element. The 

shape on the right of the page was considered to be the second element. 

Through a process of randomization, approximately 50 percent of the 

pictures agreed with the auditory stimuli. Each error was in terms of 

either a color or shape difference determined by randomization. Only 

one error of one type in one element was possible on any of the pictures 

that did not agree with the auditory stimulus. 

Subject Selection 

Twenty-three individuals with aphasia were used in the study. 

All aphasic individuals were right-handed before the insult. All were 

enrolled in speech and language therapy at the time of testing. In 

order to be selected for participation in the study, the following 

criteria were met by all subjects: 

1. Subjects showed evidence of aphasia (as defined by Wertz, 1978) 

secondary to acquired brain damage of the left cerebral hemis

phere . 

2. Subjects were considered to be neurologically stable; that it, 

it was the opinion of the attending physician that acquired 

cerebral damage was not increasing at the time of testing. 

3. Subjects passed a bilateral pure tone hearing sensitivity 

screening at 35 dB HL (ANSI, 1969) at 500 Hz, 1000 Hz, and 

2000 Hz. 

4. Subjects demonstrated the ability to point correctly to a "yes" 

or "no" response plate on command when asked questions relative 
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to the concepts of circle, square, red, yellow, and green with 

at least 80 percent accuracy. 

6. Subjects demonstrated the ability to point correctly to a "yes" 

or "no" response plate on command when presented stimulus 

items at a normal rate of speaking with at least 75 percent 

accuracy. 

Twenty-three normal adults were used as controls in the study. 

They were matched for sex, handedness, age within five years, and educa

tional level within one category. Categories used in determining 

educational level were completion of elementary school, completion of 

junior high school, completion of high school, completion of two years 

of post high school education, and completion of four or more years of 

post high school education. Control subjects had no previous medical 

history of acquired brain damage. A bilateral pure tone hearing sensi

tivity at 35 dB HL (ANSI, 1969) at 500 Hz, 1000 Hz, and 2000 Hz was 

passed. Controls also demonstrated the ability to point correctly to 

the "yes" and "no" response plates on command and indicated understand

ing of the concepts of circle, square, red, yellow, and green. 

Testing Procedures 

The following procedures were used in the testing phase of the 

study: 

1. The examiner (in all cases the author) was introduced to the 

subject by the attending speech-language pathologist. In most 
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cases, the subject was made aware of the.basic purpose of the 

study prior to meeting the examiner. 

The subject was seated in a chair directly in front of an empty 

table in a quiet room. 

The examiner explained the purpose and general instructions to 

the subject. 

The subject completed the Human Subject's Consent Form, which 

was filed with the University of Arizona Human Subjects Com

mittee. If the subject was unable to sign the form, the sub

ject's guardian or responsible party was asked to sign the form. 

Generally, the attending speech-language pathologist witnessed 

the signature. 

A bilateral pure tone hearing sensitivity screening at 35 dB 

HL (ANSI, 1969) at 500 Hz, 1000 Hz, and 2000 Hz was admini

stered. The subject's hearing was not screened it if had been 

screened post-onset and within six months prior to testing. 

A detailed case history was obtained from the subject or the 

subject's medical record. Information gathered included the 

following: 

a. Name 

b. Address 

c. Phone number 

d. Birthdate 

e. Age 
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f. Sex 

g. Educational level 

h. Visual problems not correctable with eye glasses 

i. Hearing problems 

j. Premorbid handedness information 

k. Date of onset 

1. Medical information and diagnosis 

m. Results from the most recent aphasia examination 

Items k, 1, and m were obtained from the subjects with aphasia. 

These items were not obtained from the normal controls. 

7. A General Electric 3-5256A stereo radio and cassette recorder 

was positioned 24 inches in front of the subject. A stimulus 

manual was placed directly in front of the recorder. Two white 

response plates cut out of paper in the shape of triangles were 

placed between the subject and the stimulus manual. The words 

"yes" and "no" were printed in capital letters on the response 

plates. The "yes" response plate was located on the left; the 

"no" response plate was located on the right. Care was taken 

to insure that the stimulus materials were placed well within 

the subject's visual field. A schematic illustration of how 

the test was arranged is found in Appendix H. 

8. Screening for pointing response was administered. The subject 

was required to point to the appropriate response plate on 

command. Stimuli for the screenings are located in Appendix A. 
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An 80 percent accuracy, or four correct of five trials, was 

required to pass the screening. If it was the judgment of the 

examiner and the subject's attending speech-language pathologist 

that the subject displayed a reliable head nod response in the 

absence of a reliable pointing response, the response plates 

were removed and a head nod response was permitted. 

9. A set of standardized instructions was read to the subject. 

The directions were also presented visually for the subject to 

read. The instructions were as follows: 

Here are some pictures. You will hear a question for 
each page. Some questions will be spoken fast, others 
will be spoken very slow. Answer each question as best 
you can by pointing to the "yes" or "no" triangle. 
Are you ready? 

When the subject responded affirmatively to the question "Are 

you ready?", screening procedures for shape and color concept 

understanding were administered. If the subject did not respond 

affirmatively to the question "Are you ready?", the examiner 

re-read the instructions and explained the procedures simplis-

tically until the subject indicated understanding. 

10. Screening for shape and color concept understanding was admini

stered using the pattern "This is a , is that right?" for 

all questions. The stimuli were presented from the cassette 

recorder. Stimulus items were presented so that the speech 

peaked at approximately 75 dB SPL as measured with a Bruel and 

Kjaer 2203 Sound Level Meter. An 80 percent accuracy or four 



26 

correct of five trials on each concept was required to pass the 

screening. 

11. The subject was asked to answer 12 questions regarding stimulus 

pages with two shapes affixed to each page. These questions 

were identical in syntactic structure to the time altered 

stimuli used in later testing. However, these statements were 

presented at the speaker's normal rate of speech. Seventy-five 

percent accuracy was required to pass this final screening pro- . 

cedure. If the subject failed any singular screening, testing 

was discontinued. 

12. The subject heard a series of questions presented at one of 

three speeds and responded to each question by pointing to the 

appropriate "yes" or "no" response plate. The stimulus items 

are located in Appendix B. The order of the tapes presented 

was determined through randomization. Matched controls listened 

to the tapes in the same order as did the corresponding members 

of the aphasic group. 

13. Each response was timed from the conclusion of the stimulus to 

the conclusion of the pointing response, defined as the moment 

the subject's hand touched the response plate. If the subject 

did not respond within ten seconds, the item was scored as an 

error. 

14. After each stimulus presentation and subject response, the 

stimulus manual page was advanced. 
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15. After the subject responded to item 32 (approximately two-

thirds of the complete test), a one-minute rest break was 

observed before completing the test. 

16. Following the last stimulus question, the subject was asked to 

describe the "Cookie Theft" picture from the Boston Diagnostic 

Aphasia Examination (Goodglass and Kaplan, 1972a). This mono

logue was recorded on audio-tape for analysis of fluency versus 

non-fluency at a later time. This item was not required from 

the normal controls. 

17. Verbal reinforcements were given periodically to the subject. 

18. The subject was encouraged to change answers if so desired. 

A notation of self-correction was made on the response form 

filled out by the examiner. The final answer given by the sub

ject regarding any stimulus question constituted the answer used 

in analysis. 

19. All information gathered from each subject was recorded on a 

score sheet. A sample score sheet is located in Appendix C. 



CHAPTER 4 

RESULTS 

Data for each subject specific to matched subject, age, sex, 

months-post onset, order of condition presentation, educational level, 

fluency classification, and raw scores for each of the three stimulus 

conditions are located in a summary table found in Appendix D. No data 

concerning time post-onset and fluency classification were appropriate 

for the normal controls. Table 1 summarizes the means and standard 

deviations of the raw score data obtained from the subjects used in the 

study. The means are also displayed graphically in Figures 1 and 2. 

Table 1. Summary table of means and standard deviations of raw score 
data for subjects with aphasia and matched controls on three 
test stimulus conditions. 

50% Extended 25% Reduced 50% Reduced 
Duration Duration Duration 

Subject Group X SD X SD 5J SD 

Controls 
CN a 23) 

14.9 0.3 14.5 0.8 14.1 1.2 

Aphasics 
(N = 23) 

11.0 2.3 11.0 2.4 9.5 2.4 

Fluent Aphasics 
CN = 9) 

12.1 1.8 11.6 2.3 9.0 3.2 

Non-Fluent Aphasics 
(N = 14) 

10.3 2.3 10.6 2.5 9.9 2.2 

28 
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Normal Controls 

50% Extended 
Duration 

25% Reduced 
Duration 

50% Reduced 
Duration 

Test Stimulus Condition 

Figure 1. Comparison of mean correct scores of aphasics 
and matched controls on three test stimulus 
conditions. 
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SO% Extended 25% Reduced SO% Reduced 
Duration Duration Duration 

Test Stimulus Condition 

Figure 2. Comparison of mean correct scores of fluent 
and non-fluent aphasics on three test 
stimulus conditions. 
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To determine the validity of the null hypotheses presented at 

the onset of this study, several statistical measures were utilized. 

The hypotheses are presented in their original order followed by appro

priate statistical analyses. 

Hypothesis One: 

There is no significant difference in the correct pointing 
response rate between adults with acquired aphasia and 
matched normals when spoken true-false statements are made 
about visual stimuli. 

An analysis of variance was used to determine the validity of 

this hypothesis. Table 2 summarizes the results of this statistical 

analysis. An F value greater than 6.85 (df = 1, p < 0.01] is required 

for significance. Normals performed significantly better than aphasic 

individuals (F = 169.49, df = 1, p < 0.01). The hypothesis was rejected 

based on the results of this analysis. 

Table 2. Summary table of analysis of variance (2 x 3) for subjects 
with aphasia and matched normals on three test stimulus 
conditions (N = 46). 

Source df SS MS F 

Factor A [test stimulus 
condition) 

Factor B (population) 

A x B (interaction) 

Error 

2 

1 

2 

132 

31.61 

568.12 

6.28 

442.44 

15.80 

568.12 

3.14 

3.35 

4.72* 

169.49** 

0.94 

* Significant at the 0.05 level 
**Significant at the 0.01 level 
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Hypothesis Two: 

There is no significant difference in the correct pointing 
response rate between both groups to similar statements 
presented at various rates of speed. 

A Tukey's Test for Unconfounded Means was utilized to deter

mine the validity of this hypothesis. A value greater than 1.76 on 

the Tukey infers a significant difference. Normals performed signifi

cantly better (p < 0.01) than aphasic individuals on all three stimulus 

conditions. Critical Tukey values at p < 0.01 significance level were 

4.08 for the 50 percent extended duration stimulus condition, 3.52 for 

the 25 percent reduced duration stimulus condition, and 4.57 for the 

50 percent reduced duration stimulus condition. The hypothesis was 

rejected based on this analysis. 

Hypothesis Three: 

There is no significant difference in the correct pointing 
response rate between fluent and non-fluent aphasic indi
viduals to similar statements presented at various rates 
of speed. 

The following procedures were used to determine fluent versus 

non-fluent classification of aphasic individuals. A ten-item checklist 

located in Appendix E collated from information presented by Benson 

(1982), Goodglass and Kaplan (1972b) and Brookshire (1978) was used to 

judge short tape-recorded verbal descriptions of the "Cookie Theft" 

picture provided by Goodglass and Kaplan (1972a). Verbal descriptions 

were given by 21 subjects with aphasia. Two subjects produced no 

verbalizations and were classified as non-fluent. Three judges rated 

each subject by listening to his or her tape. Each judge held a 
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Certificate of Clinical Competence in Speech Pathology issued by the 

American Speech-Language-Hearing Association and had extensive previous 

experience in diagnosis and management of adult acquired neurological 

speech disorders. Subjects were classified as being primarily fluent 

or non-fluent based on the average resulting from the three judges' 

determinations on each of the ten items of the checklist. Interjudge 

agreement was determined using procedures found in Appendix F. Inter-

judge agreement for overall classification of fluent versus non-fluent 

aphasia was 90.4 percent. Interjudge agreement for individual items 

ranged from 66.6 percent to 88.8 percent. More detailed information 

can be obtained by reviewing Appendix F. 

A 2 x 3 analysis of variance technique was utilized to deter

mine the validity of the hypothesis currently under discussion. Table 

3 summarizes the results of the statistical analysis. An F value 

greater than 4.0 (df « l, p < 0.05) is required for significance. No 

significant differences were found in pointing response ratios between 

aphasic individuals classified as fluent or non-fluent CP = 1.04, 

df = 1, p < 0.05). The hypothesis was accepted. 

Hypothesis Four: 

There are no significant correlational relationships between 
age and correct pointing response rates of aphasic indivi
duals to similar statements presented at various rates of 
speed. 

A Pearson r correlation statistic was used to determine the 

validity of this hypothesis. An r value of +_ 0.413 (df = 21) is re

quired for significance at the 0.05 level. Results from this statisti-
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Table 3. Summary table of analysis of variance ( 2  x  3) for fluent 
and non-fluent aphasics on three test stimulus conditions 
(N = 22). 

Source df SS MS F 

Factor A (test stimulus 
condition) 

2 51.53 25.77 4, .73* 

Factor B (population) 1 5.65 5.65 1, .04 

A X B (interaction) 2 14.99 7.50 1. ,38 

Error 58 316.1 5.45 

* Significant at the 0.05 level 

cal measure suggest significance (r = +_ 0.48, df = 21, p < 0,05) at the 

50 percent extended duration stimulus condition. On this condition, 

older subjects performed better than young subjects. However, signifi

cance was not found at the 25 percent reduced duration stimulus 

condition (r = ;* 0.09, df = 21, p < 0.05) or the 50 percent reduced 

duration stimulus condition (r = +^0.03, df = 21, p < 0.05). The 

hypothesis was rejected based on the analysis of the 50 percent extended 

stimulus condition. No age effect was found except for older subjects, 

who did better with the 50 percent extended stimulus condition. 

Hypothesis Five: 

There are no significant correlational relationships between 
educational level and correct pointing response rates of 
aphasic individuals to similar statements presented at 
various rates of speed. 

A Spearman Rho (p) statistic was used to determine the validity 

of the hypothesis. A p value greater than 0.428 is required for 
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significance at the 0.05 level. No stimulus conditions achieved 

significance. The p values for the stimulus conditions were +0.03, 

-0.04, and -0.06 [N = 23, p < 0.05) for the 50 percent extended dura

tion stimulus condition, 25 percent reduced duration stimulus condi

tion, and 50 percent reduced duration stimulus condition, respectively. 

The hypothesis was accepted, indicating no education effect contribu

ting to performance in listening and pointing. 

Hypothesis Six: 

There are no significant correlational relationships between 
months post-onset and correct pointing response rates of 
aphasic individuals to similar statements presented at 
various rates of speed. 

A Pearson t correlation was used to determine the validity of 

this hypothesis. An r value of +_0.418 (df =21) is required for 

significance at the 0.05 level. Results from this statistical measure 

suggests significance (r = -0.43, df = 21, p < 0.05) for the 25 percent 

reduced duration stimulus condition. As the time post-onset of aphasia 

increased for the population used in this study, aphasics performed 

progressively poorer on the 25 percent reduced stimulus condition. 

Results from the 50 percent extended duration stimulus condition and 

the 50 percent reduced duration stimulus condition did not achieve 

significance (r = -0.18, df = 21, p < 0.05; and r = -0.29, df - 21, 

p < 0.05, respectively). The hypothesis was rejected based on analysis 

of the 25 percent reduced duration stimulus condition. 



CHAPTER 5 

DISCUSSION AND SUMMARY 

Discussion 

General Comments and Sugges
tions for Clinical Management 

When examining theoretical constructs, procedures used, and 

results obtained from this study, the speech-language pathologist is 

cautioned as to the immediate clinical applicability of its conclu

sions. While several suggestions for clinical management can be 

extracted from information contained in this investigation, it should 

be emphasized that the suggestions rendered have not been proven effec

tive in themselves or for all aphasics. It is the intent of this 

discussion to attempt explanations of some of the findings in light of 

existing knowledge in this area and to offer possible insights into 

diagnostic and therapeutic management of adult patients with acquired 

aphasia. 

When considering Davis and Holland's (1980) comments regarding 

the idea that individuals with aphasia typically are members of the 

older generation, results from this study lend additional support. The 

mean age for aphasics in this study was 66 years. While one subject was 

35 years old, the other subjects were all over 50. 

Compared with normal controls, there appears to be a significant 

impairment in comprehension of auditory verbal stimuli when true-false 

36 
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statements are made concerning visual stimuli for the aphasic popula

tion. This finding was not surprising and is supported by the results 

of most investigations dealing with this issue. Breakdowns could occur 

at any level of comprehension suggested by Yorkston et al. (1977). 

Impairments specific to memory, perception, and association cannot be 

individually determined based on results of the present study. 

It is interesting to note that distractor phrases are used in 

the assessment of auditory comprehension of adult aphasics. In this 

study, the phrase "is that right?" followed each stimulus question, 

presumably to provide time between stimulus and response. Memory for 

the stimulus and intended response would seem to be necessary in order 

for the subject to answer the stimulus question on command correctly. 

A comment frequently given by the normals after the test was that they 

learned to tune out most of the verbage of each stimulus question and 

listened primarily to the two critical elements, the color and shape of 

the first element, and the color and shape of the second element. 

Whether or not the aphasics used this same approach cannot be determined 

at this time. 

Some comments regarding the nature of the aphasics' errors can 

be made at this time. Errors appeared to be random and inconsistent 

in regards to location of the stimulus item in the stimulus condition 

set. Stimuli originally were randomized and were believed to be of 

similar complexity. Effects of fatigue would be expected to surface 

in a greater percentage of errors during the last portion of the stimulus 
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condition set. Fatigue-induced errors were not prevalent in this study, 

based on the observation that the majority of errors did not occur 

toward the end of any stimulus condition set. More interesting is the 

observation that when errors did occur, aphasics typically responded 

that a false statement was true. About 50 percent of the stimulus 

questions were designed so that the appropriate answer was "no." When 

an error was made, aphasics responded most often that an erroneous item 

was true (46 percent). A true item was identified as false only 14 

percent of the time. Detailed summaries of item errors are found in 

Appendix G. This observation provides suggestions for clinical diag

nostic and therapeutic management of adult aphasics. Aphasics, in this 

investigation, tended to respond affirmatively to stimuli, even when 

they should have responded negatively. Care needs to be taken to insure 

that enough false answers are required to assess the comprehension 

ability of the patient. The precise reason for this occurrence in the 

present study cannot objectively be determined at this time. Factors 

such as embarrassment in not fully comprehending incoming verbai. 

stimuli or resulting frustration should be considered. 

Some subjects performed better on progressively faster test 

stimulus conditions. For example, subject 101-A-RR responded correctly 

to ten items on the 50 percent extended duration stimulus condition, 

12 items on the 25 percent reduced duration stimulus condition, and 13 

items on the 50 percent reduced duration stimulus condition. Subjects 

103-A-CT and 108-A-JW demonstrated similar patterns of performance. 
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The clinical implication here is that for some individuals, the well-

accepted concept of slowing the rate of presentation of stimuli may-

hinder rather than enhance comprehension. Possible factors related to 

this observation include poor attention or memory skills. The clinician 

is urged to view each patient as an individual with many differences as 

well as similarities and patterns with other aphasics. The findings 

suggest that the concept of brain damage resulting in similar unitary 

deficits can no longer be thought of as a valid assumption (Reitan, 

1974). 

Upon observation of individual results, consistency of perfor

mance was noted. Subjects who performed well on one stimulus condition 

generally performed well on all stimulus conditions. Similarly, sub

jects who did poorly on any one stimulus condition generally did poorly 

on all stimulus conditions. It would appear, then, that the effects 

of change in rate of presentation is not as important as the initial 

processing ability of the subject. This may be accountable due to the 

simplistic nature of the statements and the general expectancy of the 

stimuli. Caution should be exercised, however, when generalizing this 

construct to normal social discourse. Rate of presentation may be a 

significant factor in contexts where spontaneous conversation entails 

much more complex and varied material. The effects of visual cues, 

absent in this study, should also be considered an aid to overall 

comprehension in such situations. 

It is of some concern that the fluent aphasics and non-fluent 

aphasics were not significantly different from each other in the 
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listening and pointing tasks. One would expect fluent aphasics to 

perform poorer on the auditory listening due to characteristic receptive 

deficits. One possible reason for no significant difference is that a 

relatively high degree of receptive ability was required to pass the 

initial screenings. This factor may have led to exclusion of several 

potential fluent aphasics who would have performed poorer on the stimu

lus conditions. This generalization, of course, has no empirical 

backing at this time. 

Educational differences did not significantly alter performance 

levels. The fact that the stimuli were simplistic in syntactic struc

ture and semantic content probably accounts for this observation. An 

example to note is 115-A-EJ, a woman of the lowest reported educational 

level who performed the tasks correctly 80 percent of the time. 

Regarding time post-onset of aphasia, subjects who had brain 

damage for a longer period of time tended to perform more poorly than 

those who had brain damage for less duration. One possible reason for 

this observation is that the sample is not representative of all pa

tients having had a CVA and -resulting aphasia. Milder cases probably 

had been dismissed from therapy and were not included in this study. 

Regarding the relationship between age and performance level, 

analysis of this study resulted in younger subjects performing more 

poorly than older subjects. Although no well-accepted construct can be 

cited to support this finding, one can look to see that a few younger 

subjects (102-A-HK, 108-A-JW, 203-A-IL) did extremely poor on this study. 
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Reasons for this level of performance are not apparent at this time. 

Perhaps a larger number of subjects would help resolve this issue. 

Finally, the observations and research cited in the Normal 

Aging Studies section of Chapter 2 were not substantiated in this study. 

Again, simplicity of stimulus material may account for this observation. 

Limitations of the Study 

A realistic investigator must realize that any formal attempt 

in research presents limitations. Three limitations of this study 

should be mentioned at this time. First, the sample may not have been 

fully representative of the population under discussion. In order to 

participate in the study, subjects had to pass a series of screenings. 

Only 47 percent (23 out of 49) of the subjects passed the screenings. 

Failure to pass screenings stemmed from poor hearing and general ina

bility to deal with the required task. Second, several subjects failed 

the screenings due to an inability to deal with the abstract nature of 

geometric shapes. Perhaps time for a pretraining period would have 

facilitated better performance and would have included more subjects in 

the study. Finally, results from this investigation only inferred 

comprehension ability of adults with aphasia through an expression 

medium (pointing response). Although it is felt to be superior to 

verbal responses, pointing or gestures presents a limitation, one that 

will probably plague the efforts of research in this area in the future. 
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Implications for Future Research 

This study raises interesting questions which merit further 

research. They include the following: 

A. Population Under Investigation 

1. If more subjects were tested, would the variability between 

subjects be reduced? 

2. Would more accurate diagnostic workups of subjects facili

tate more accurate comparisons of aphasics1 performance on 

various stimulus conditions? 

B. Test Stimuli 

1. If the stimuli were altered in such a fashion to allow most, 

if not all, aphasics to participate, would the results 

differ from the present study specific to how rate of 

presentation affects comprehension? 

2. If stimuli were altered in such a fashion to allow more 

variations in syntactic complexity and structures and more 

variety of rates of presentation, would the results differ 

from the present study? 

3. If stimuli were altered in such a fashion to allow for more 

functional test items, would the results differ from the 

present study? 

C. Subject Response 

1. Could procedures be modified to allow for direct observation 

of auditory comprehension? 
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2. If true-false questions were used, how could studies be 

designed to gain more insight into the resulting response 

behaviors of aphasics? 

D. Test Presentation 

1. What differences would result from inclusion of visual cues 

such as gestures and mouth movements to the study. 

Summary 

It was the intent of this investigation to explore the effects 

of altered rate of presentation on auditory comprehension performance 

of adults with acquired aphasia. Twenty-three right-handed individuals 

with aphasia and 23 right-handed matched controls matched for sex, age, 

and educational level were used in ths study. Subjects listened to 

pre-recorded auditory stimuli concerning visual stimuli. The auditory 

stimuli were altered in that stimuli were recorded at 50 percent 

reduced, 25 percent reduced, and 50 percent extended levels. Subjects 

t 

were required to point to a "yes" or "no" response plate corresponding 

to their answer for each stimulus question. Results indicated that 

there were significant differences between performances of aphasic 

individuals and normal controls on all levels of time alteration. 

Aphasic individuals consistently performed poorer than their matched 

controls. No significant differences were noted between performances 

of aphasics classified as fluent or non-fluent by three judges. Older 

subjects performed progressively better than younger subjects to a 

significant degree. As time post-onset of aphasic increased, poorer 



performance was noted on the 25 percent reduced duration stimulus 

condition only. This difference was not significant for the other 

conditions. Educational status appeared not to predict performance of* 

the aphasic subjects. Implications for diagnostic and therapeutic 

management were made cautiously. Several questions that should be 

investigated in the future were asked. 
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Pointing Response Screening 

1. Point to "yes 
2. Point to "yes 
3. Point to "no. 
4. Point to "yes 
5. Point to "no. 

Auditory Stimulus 

Shape and Color Screening 

Visual Stimulus 

This 
This 
This 
This 
This 

This 
This 
This 
This 
This 

This 
This 
This 
This 
This 

This 
This 
This 
This 
This 

is a square, 
is a square, 
is a square, 
is a square, 
is a square, 

is that right? 
is that right? 
is that right? 
is that right? 
is that right? 

is a circle, is that right? 
is a circle, is that right? 
is a circle, is that right? 
is a circle, is that right? 
is a circle, is that right? 

is a red circle, is that right? 
is a red circle, is that right? 
is a red circle, is that right? 
is a red circle, is that right? 
is a red circle, is that right? 

is a green circle, is that right? 
is a green circle, is that right? 
is a green circle, is that right? 
is a green circle, is that right? 
is a green circle, is that right? 

This is a yellow circle, is that right? 
This is a yellow circle, is that right? 
This is a yellow circle, is that right? 
This is a yellow circle, is that right? 
This is a yellow circle, is that right? 

red square 
red circle 
red circle 
red square 
red square 

green 
green 
green 
green 
green 

circle 
square 
circle 
circle 
square 

red circle 
yellow circle 
green circle 
red circle 
red circle 

green circle 
green circle 
•red circle 
yellow circle 
green circle 

yellow circle 
red circle 
yellow circle 
green circle 
yellow circle 

Referential Time Task Screening 

This is a green circle and a green green circle, green circle 
circle, is that right? 

This is a yellow circle and a yellow green circle, yellow square 
square, is that right? 



This is a green circle and a yellow 
circle, is that right? 

This is a green circle and a red 
circle, is that right? 

This is a red square and a yellow 
circle, is that right? 

This is a yellow circle and a green 
square, is that right? 

This is a red square and a red • 
circle, is that right? 

• This is a green circle and a red 
square, is that right? 

This is a yellow circle and a red 
circle, is that right? 

This is a green square and a yellow 
square, is that right? 

This is a yellow square and a red 
square, is that right? 

green circle, yellow circle 

green circle, red circle 

red square, yellow circle 

green circle, yellow circle 

yellow circle, red square 

red square, green circle 

green circle, yellow circle 

red square, green square 

red square, yellow circle 
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50 Percent Extended Duration Stimulus Condition 
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Auditory Stimulus Visual Stimulus 

P. This is a red circle and a red 
circle, is that right? 

1. This is a green square and a green 
circle, is that right? 

2. This is a red circle and a red 
square, is that right? 

3. This is a green circle and a yellow 
circle, is that right? 

4. This is a green square and a red 
circle, is that right? 

5. This is a green square and a yellow 
circle, is that right? 

6. This is a red circle and a green 
square, is that right? 

7. This is a red circle and a green 
square, is that right? 

8. This is a yellow square and a green 
circle, is that right? 

9. This is a red circle and a red 
square, is that right? 

10. This is a red circle and a green 
square, is that right? 

11. This is a yellow square and a red 
square, is that right? 

12. This is a green square and a red 
square, is that right? 

13. This is a green square and a yellow 
circle, is that right? 

14. This is a red square and a red 
circle, is that right? 

15. This is a yellow circle and a green 
circle, is that right? 

red circle, red square 

green square, green circle 

red circle, red square 

green circle, yellow square 

green square, green circle 

green square, yellow circle 

red circle, green circle 

yellow circle, green square 

yellow square, green circle 

red circle, red square 

yellow circle, green square 

yellow square, red square 

green square, red square 

red square, yellow circle 

red square, red circle 

yellow circle, red circle 

25 Percent Reduced Duration Stimulus Condition 

P. This is a red circle and a red 
square, is that right? 

1. This is a red square and a yellow 
square, is that right? 

2. This is a red circle and a yellow 
square, is that right? 

3. This is a green circle and a yellow 
circle, is that right? 

red circle, red square 

red square, yellow square 

red circle, yellow square 

green circle, yellow circle 
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4. 

5. 

6 .  

7. 

8 .  

9. 

10. 

11. 

12. 

13. 

14. 

15. 

This is a 
circle, 

This is a 
square, 

This is a 
circle, 

This is a 
square, 

This is a 
square, 

This is a 
square, 

This is a 
circle, 

This is a 
circle, 

This is a 
circle, 

This is a 
circle, 

This is a 
square, 

This is a 
square, 

red square and a green 
is that right? 

yellow circle and a yellow 
is that right? 

yellow circle and a green 
is that right? 
yellow circle and a red 
is that right? 

red square and a green 
is that rigjit? 

yellow circle and a red 
is that right? 
green circle and a red 
is that right? 
green square and a red 
is that right? 
yellow circle and a green 
is that right? 

yellow square and a red 
is that right? 

yellow square and a red 
is that right? 
gTeen circle and a red 
is that right? 

red circle, green circle 

yellow circle, yellow square 

yellow circle, green circle 

green circle, red square 

yellow square, green square 

yellow circle, red circle 

green square, red circle 

green square, red circle 

yellow circle, green circle 

yellow square, red circle 

yellow circle, red square 

green square, red square 

50 Percent Reduced Duration Stimulus Condition 

P. This is a red square and a red 
circle, is that right? 

1. This is a red circle and a yellow 
square, is that right? 

2. This is a yellow circle and a red 
circle, is that right? 

3. This is a green circle and a yellow 
circle, is that right? 

4. This is a green circle and a red 
square, is that right? 

5. This is a green circle and a yellow 
circle, is that right? 

6. This is a green circle and a yellow 
square, is that right? 

7. This is a yellow circle and a yellow 
circle, is that right? 

8. This is a green circle and a green 
circle, is that right? 

9. This is a red circle and a green 
circle, is that right? 

red square, red circle 

red circle, yellow circle 

green circle, red circle 

green square, yellow circle 

green circle, red square 

green circle, yellow circle 

green circle, yellow square 

yellow circle, yellow circle 

green circle, green circle 

red square, green circle 



10. This is a gTeen circle and a yellow 
square, is that right? 

11. This is a yellow square and a green 
square, is that right? 

12. This is a red circle and a yellow 
circle, is that right? 

13. This is a green circle and a red 
square, is that right? 

14. This is a yellow square and a green 
square, is that right? 

15. This is a yellow square and a green 
square, is that right? 

green square, yellow square 

red square, green square 

red circle, yellow circle 

yellow circle, red square 

yellow square, green square 

yellow square, red square 
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The Effect of Presentation Rate on the 
AuditQTy Comprehension of Adult Aphasics 

CODE 
BIRTHDATE 
AGE 
SEX 
EDUCATION 
HANDEDNESS 

VISUAL PROBLEMS 

AUDITORY PROBLEMS 

DIAGNOSIS 

DATE OF ONSET 
APHASIA EXAM ~ 

DATE 
Page 1 

CONSENT FORM COMPLETED^ 

SCREENING RESULTS: 

HEARING 
POINTING RESPONSE 
COLOR 

RED 
GREEN 
YELLOW 

SHAPE 
SQUARE 
CIRCLE" 

REFERENTIAL TIME TASKS 

TEST RESULTS: 

ORDER CONDITION NUMBER CORRECT 
50% EXTENDED 
25% REDUCED 
50% REDUCED 

COMMENTS: 
FLUENT-NONFLUENT 
OTHER INFORMATION 

HEARING: fat 35 dB) 

500 1000 

R 

2000 

POINTING: yes 
yes 
no 
yes 
no 
yes 

COLORS: RED Y N N Y Y SHAPES: SQUARE Y N N Y Y 
GREEN Y Y N N Y CIRCLE Y N Y Y N 

YELLOW Y N Y N Y 

REFERENTIAL TIME TASKS: 
1 
2 
Z 
4 
5" 
6" 

7 
8" 

9" 
10" 

11" 

12" 

OTHER COMMENTS: 



The Effect of Presentation Rate on the 
Auditory Comprehension of Adult Aphasics 

Page 2 

NAME ADDRESS PHONE CODE 

12 3 
50% EXTENDED 

12 3 
25% REDUCED 

12 3 
50% REDUCED 

3_ 

4 

5_ 

6_ 

7_ 

8_ 

9_ 

10_ 

11_ 

12_ 

13 

14_ 

15 

Number correct_ 

Percent correct 

1_ 

2_ 

3_ 

4_ 

5_ 

6_ 

7_ 

8_ 

9_ 

10_ 

11_ 

12_ 

13_ 

14_ 

15 

Number correct_ 

Percent correct 

1_ 

2 

3_ 

4_ 

5_ 

6_ 

7_ 

8_ 

9_ 

10_ 

11 

12 

13_ 

14_ 

15 

Number correct_ 

Percent correct 
Ol 
-C». 
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Matched 
Subject Subject 

Months Stimulus Fluency Classification Test Stimulus Results*** 
Post- Presentation Educational 

Age Sex Onset Order* Level** Fluent Non-Fluent 1* 2 3 

Aphasic Subjects 

101-A-RR 210-N-TB 52 M 5 1 2 3 High School •k 10 12 

102-A-HK 214-N-ER 35 M 18 2 1 3 High School * 7 9 

103-A-CT 225-N-PH 58 M 11 1 3 2 High School * 10 13 

106-A-EK 226-N-LJ 61 M 12 3 1 2 Jr. High * 15 12 

107-A-ER 215-N-MK 97 M 131 2 1 3 High School + 11 11 

108-A-JW 212-N-JH 52 M 116 3 1 2 College, 4 * 6 9 

109-A-MB 227-N-JS 81 F 85 2 1 3 High School * 11 10 

111-A-AK 224-N-MR 77 F 72 1 3 2 High School * 10 13 

113-A-PB 228-N-JG 62 M 105 1 2 3 College, 2 * 14 9 

115-A-EJ 122-N-AA 68 F 54 2 3 1 Elementary • 9 13 

116-A-RM 219-N-BB 58 F 48 2 1 3 College, 2 * 13 13 

120-A-NK 220-N-CE 60 F 72 1 3 2 College, 2 * 9 8 

121-A-MH 229-N-MB 81 F S7 3 1 2 Jr. High * 14 13 

123-A-KJ 230-N-BC 77 F 2 3 2 1 College, 4 * 15 14 

124-A-PA 231-N-PK 68 M 90 1 2 3 High School * 11 8 

201-A-WS 218-N-AH 64 M 3 2 1 3 High School • 11 11 

203-A-IL 232-N-BG 54 F 36 1 2 3 High School * 9 5 

204-A-JK 223-N-GB 70 M 12 3 2 1 High School * 11 13 

206-A-TB 221-N-AZ 75 F 2 2 3 1 College, 4 * 13 15 

13 

8 

14 

11 

8 

10 

9 

8 

11 

10 

10 

8 

13 

14 

4 

9 

8 

7 

9 



Months Stimulus Fluency Classification Test Stintulus Results*** 
Matched Post- Presentation Educational 

Subject Subject Age Sex Onset Order* Level** Fluent Non-Fluent 1* 2 3 

207-A-MD 222-N-MM 70 F 66 2 3 1 College, 4 * * 12 9 9 

208-A-HC 117-N-BL 79 M 4 1 3 2 College, 4 + 10 10 9 

209-A-HS 233-N-TW 82 F 12 3 2 1 High School 11 12 10 

211-A-JB 213-N-AB 58 M 25 2 3 1 College, 4 * 11 10 7 

Normal Control Subjects 

117-N-BL 208-A-HC 77 M 1 3 2 College, 2 14 15 13 

122-N-AA 115-A-EJ 65 F 2 3 1 Jr. High 15 15 15 

210-N-TB 101-A-RR 54 M 1 2 3 High School 15 15 15 

212-N-JH 108-A-JW 56 M 3 1 2 College, 4 15 15 15 

213-N-AB 211-A-JB 55 M 2 3 1 College, 4 15 15 15 

214-N-ER 102-A-HK 39 M 2 1 3 High School 15 15 14 

215-N-MK 107-A-ER 81 M 2 1 3 High School 15 14 14 

218-N-AH 201-A-WS 61 M 2 1 3 College^ 15 15 15 

219-N-BB 116-A-RM 59 F 2 1 3 College, 2 14 15 14 

220-N-CE 120-A-NK 59 F 1 3 2 College, 2 15 12 15 

221-N-AZ 206-A-TB 71 F 2 3 1 College, 4 15 14 10 

222-N-M 2-7-A-MD 69 F 2 3 1 College, 2 15 15 15 

223-N-GB 204-A-JK 69 M 3 2 1 College, 2 15 15 13 

224-N-MR 111-A-AK 74 F 1 3 2 High School 15 13 12 

225-N-PH 103-A-CT 60 M 1 3 2 High School 15 14 15 

\ 

tn 
"Nj 



Subject 
Matched 
Subject Age Sex 

Months 
Post-
Onset 

Stimulus 
Presentation 

Order* 
Educational 

Level** 

Fluency Classification 

Fluent Non-Fluent 

Test Stimulus 

1* 2 

Results*** 

3 

226-N-LJ 106-A-EK 58 M 3 12 High School 15 15 15 

227-N-JS 109-A-MB 79 F 2 1 3 High School 15 15 14 

228-N-JG 113-A-PB 62 M 12 3 College, 2 15 15 15 

229-N-MB 121-A-NH 75 F 3 1 2 High School 15 15 14 

230-N-BC 123-A-KJ 80 F 3 2 1 College, 2 15 13 14 

231-N-PK 124-A-PA 68 M 1 2 3 High School 15 12 13 

232-N-BG 203-A-IL 51 F 12 3 High School 15 15 15 

233-N-TW 209-A-HS 79 F 3 2 1 High School 15 15 14 

* Denotes 1 as 50 percent extended duration stimulus condition, 2 as 25 percent reduction duration stimulus 

condition, and 3 as 50 percent reduced duration stimulus condition 

** College, 4 denotes completion of 4 or more years of post high school education, College, 2 denotes 
completion of 2 years of post high school education. 

***A total score of 15 was possible for each condition. 

U1 
00 



APPENDIX E 

SAMPLE SCORE SHEET FOR FLUENCY 
CLASSIFICATION OF APHASIC INDIVIDUALS 

59 



SUBJECT CODE 
Differentiation of Aphasics 

CHARACTERISTIC 

1. QUANTITY OF SPEECH 

2. PERCEIVED EFFORT 
FROM SUBJECT 

3. ARTICULATION 

4. PHRASE LENGTH 

5. GRAMMATICAL 
STRUCTURES 

6. PROSODY 
(melody, timbre) 

7. RATE 

8. CONTENT OF 
UTTERANCE 

9. LITERAL 
PARAPHASIA 

10. SEMANTIC 
PARAPHASIA 

NON-FLUENT 

Sparse 

Marked; character
ized by groping; 
labored; halting 

Frequent misartic-
ulations charac
terized by incon
sistency 

Short; often one 
word 

Structures not 
complete or cor
rect; functors 
generally 
absent 

Melody absent; 
jerking melodic 
tones; extended 
pauses frequent; 
telegraphic 

Slow 

Substantive; tend 
to consist mainly 
of adjectives and 
nouns 

Few errors which 
are not the 
result of groping 
behavior 

Few errors in 
which a complete 
word is substi
tuted for the 
intended word 

RATER 

FLUENT 

Normal 

1 2 3 
CANNOT 

DETERMINE 

Normal; character
ized by ease of 
flow 

Normal; few 
misarticulations 

Normal 

Normal; correct 
structures 

Normal except for 
pauses when subject 
cannot retrieve a 
word; melody rela
tively intact 

'Normal until subject 
cannot retrieve a 
desired word 

Non-specific, charac
terized by less focus 

Frequent errors which 
result from erroneous 
production of some of 
the sounds in the 
utterance; subject 
does not appear to 
recognize the error 
and does not attempt 
to correct (ex. poat 
for coat) 

Frequent errors in 
which a complete word 
is substituted for 
the intended word 
(ex. chair for table) 

FLUENT RATER 

NON-FLUENT 
CANNOT DETERMINE 

(Collated from information presented by Benson (1982), Goodglass and 
Kaplan (1972b) and Brookshire (1978)). 
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Three judges rated aphasic individuals based on listening to a 

verbal description of the "Cookie Theft" picture (Goodglass and Kaplan, 

1972a). Interjudge agreement was determined by using the following 

procedures: 

1. For each of the ten items, the number of judges who agreed on 

the particular characteristic for an individual subject was 

determined. 

2. Similar determinations were made for each individual subject on 

the particular item. 

3. After determinations of each of the subjects were made, the 

numbers were added together. Then the final sum was divided by 

63 (the total number of subjects times three judges). 

4. After determination of interjudge agreement was completed for 

the first item, determinations for the other nine items were 

made using the same procedures. 

Table 4 describes the results of the above-mentioned procedures. 

The items are ranked according to percentage of interjudge agreement. 

Table 4. Interjudge agreement for differentiation of aphasics. 

Characteristic Percent Agreement 

Rate 88.8 
Phrase Length 87.3 
Quantity of Speech 85.7 
Perceived Effort from Subject 85.7 
Prosody 85.7 
Articulation 84.1 
Grammatical Structures 82.5 
Content of Utterance 69.8 
Semantic Paraphasia 69.8 
Literal Paraphasia 66.6 
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Item Correct Answer 
Percent of Aphasics 

Making Error 

SO Percent Extended Duration 
Stimulus Condition 

1 T 26.1 

2 T 17.4 

3 F 39.1 

4 T 39.1 

5 T 4.3 

6 F 26.1 

7 F 52.2 

8 T 13.0 

9 T 4.3 

10 F 47.8 

11 T 0.0 

12 T 4.3 

13 F 56.5 

14 T 21.7 

15 F 47.8 

25 Percent Reduced Duration 
Stimulus Condition 

1 T 17.4 

2 T 26.1 

3 T 8.7 

4 F 26.1 

5 T 8.7 

6 T 21.7 

7 F 60.9 

8 F 65.2 

9 F 26.1 

10 F 43.5 
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Item Correct Answer 
Percent of Aphasics 

Making Error 

11 T 17.4 

12 T 8.7 

13 T 26.1 

14 F 26.1 

15 F 13.0 

50 Percent Reduced Duration 
Stimulus Condition 

1 F 43.5 

2 F 60.9 

3 F 60.9 

4 T 21.7 

5 T 17.4 

6 T 13.0 

7 T 8.7 

8 T 13.0 

9 F 65.2 

10 F 30.4 

11 F 65.2 

12 T 26.1 

13 F 56.5 

14 T 13.0 

15 F 52.2 
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•A A 

Subject 

Examiner 

Response Plates 
Stimulus Manual 
Microphone 
Tape Recorder 

o\ 



LIST OF REFERENCES 

Albert, M., Auditory sequencing and left cerebral dominance for lan
guage. Neuropsychologia, 10, 24S-248 (1972). 

Albert, M., and Bear, D., Time to understand, A case story of word 
deafness with reference to the role of time in auditory compre
hension. Brain, 97, 385-394 (1974). 

Albert, M., Benson, D., and Hecaen, H., Mechanisms of auditory compre
hension. I. Sequencing. Neurology, 21, 429 (abstract) 
(1971). 

American National Standards Institute. Specifications for Audiometers. 
ANSI S3.6-1969. American National Standards Institute, Inc. 
(1969). 

Benson, D., The neural basis of language. A neurologist's view of 
aphasia. Presented to Good Samaritan Rehabilitation Institute 
(1982). 

Boiler, F., Comprehension disorders in aphasia: a historical review. 
Brain and Language, 5, 149-165 (1978). 

Brookshire, R., An Introduction to Aphasia—Second Edition. Minneapolis, 
MN: BRK Publishers (1978). 

Calearo, C., and Lazzaroni, A., Speech intelligibility in relation to 
the speed of the message. The Laryngoscope, 67, 410-419 (1957). 

Carpenter, R., and Rutherford, D., Acoustic cue discrimination in adult 
aphasia. Journal of Speech and Hearing Research, 16, 534-544 
(1973). 

Carroll, J., Davids, P., and Richman, B., Word Frequency Book. New York: 
American Heritage Publishing Con., Inc. (1971). 

Davis, G., and Holland, A., Age in understanding and treating aphasia. 
In D. Beasley and C. Davis (Ed.), Aging Communication Processes 
and Disorders. New York: Grune and Stratton, Inc. (1980). 

DeRenzi, E., and Vignolo, L., The Token Test: A sensitive train test to 
detect receptive disturbances in aphasics. Brain, 85, 665-768 
(1962). 

68 



69 

DiCarlo, L., and Taub, H., The influence of compression and expansion 
on the intelligibility of speech by young and aged aphasic 
(demonstrated CVA) individuals. Journal of Communication 
Disorders, 5, 229-306 (1972). 

Efron, R., Temporal perception, aphasia and deja vu. Brain, 86, 403-
424 (1963). 

Fairbanks, G., Guttman, N., and Miron, M., Effects of time compression 
upon the comprehension of connected speech. Journal of Speech 
and Hearing Disorders, 22, 10-19 (1957). 

Fairbanks, G., and Kodman, F., Word intelligibility as a function of 
time compression. The Journal of the Acoustical Society of 
America, 29, 636-641 (1957). 

Feldman, R., and Reger, S., Relations among hearing, reaction time, and 
age. Journal of Speech and Hearing Research, 10, 479-495 (1967). 

Goodglass, H., Gleason, J., and Hyde, M., Some dimensions of auditory 
language comprehension in aphasia. Journal of Speech and 
Hearing Research, 13, 595-606 (1970). 

Goodglass, H., and Kaplan, E., Boston Diagnostic Aphasia Examination. 
Philadelphia: Lea and Febiger (1972a). 

Goodglass, H., and Kaplan, E., The Assessment of Aphasia and Related 
Disorders. Philadelphia: Lea and Febiger (1972b). 

Gough, P., Grammatical transformations and speed of understanding. 
Journal of Verbal Learning and Verbal Behiavior, 4, 107-111 
(1965). 

Head, Hi, Aphasia and Kindred Disorders of Speech. Cambridge: Cambridge 
University Press (1926). 

Hirsh, I., Audition in relation to perception of speech. In E. C. 
Carterelle (Ed.), Brain Function, Volume III, Speech Language 
and Communication. Los Angeles: University of California Press 
(1966). 

Lackner, J., and Teuber, H., Alterations in auditory fusion thresholds 
after cerebral injury in man. Neuropsychologia, 11, 409-415 
(1973). 

Lasky, E., Weidner, W., and Johnson, J., Influence of linguistic comple
xity, rate of presentation, and interphrase pause time on 
auditory-vexbal comprehension of adult aphasic patients. Brain 
and Language, 3, 386-395 (1976). 



70 

Luria, A., Disturbances of the higher cortical functions in the presence 
of local brain lesions. In Higher Cortical Functions in Man. 
New York: Basic Books (1966). 

Marie, P., 1906. Cited in F. Boiler and M. Dennis, Auditory Compre
hension—Clinical and Experimental Studies with the Token "Test. 
New York: Academic Press (1979). 

Nash, W., and Wepman, J., Auditory comprehension and age. The Geron-
tologist, 13, 243-247 (1973). 

Obler, L., and Albert, M., Language and aging: A neurobehavioral 
analysis. In D. Beasloy and C. Davis (Ed.), Aging Communication 
Processes and Disorders. New York: Grune and Stratton, Inc. 
(1980). 

Orchik, D., Walker, D., and Larson, L., Time-compressed speech discrimi
nation in adult aphasics. The Journal of Auditory Research, 
17, 205-215 (1977). 

Porch, B., Porch Index of Communicative Ability. Palo Alto, CA: 
Consulting Psychologists Press (1967). 

Reitan, R., Methodological problems in clinical neuropsychology. In 
R. Reitan and L. Davison, Clinical Neuropsychology: Current 
Status and Applications. New York: John Wiley and Sons, 19-46 
(1974). 

Rosenzweig, M., and Postman, L., Frequency of usage and the perception 
of words. Science, 127, 263-266 (1958). 

Schuell, H., Aphasic difficulties understanding spoken language. 
Neurology, 3, 176-184 (1953). 

Schuell, H., Minnesota Test for Differential Diagnosis of Aphasia. 
Minneapolis: University of Minnesota Press (1965). 

Schuell, H., Jenkins, J., and Landis, L., Relationship between auditory 
comprehension and word frequency in aphasia. Journal of Speech 
and Hearing Research, 4, 30-36 (1961). 

Stevenson, P., Responses to speech audiometry and phonemic discrimina
tion patterns in the elderly. Audiology, 14, 183-231 (1975). 

Thorndike, E., and Lorge, I., The Teacher's Word Book of 30,000 Words. 
New York: Teachers College, Columgia University (1944). 

Van Allen, M., Benton, A., and Gordon. Temporal discrimination in 
brain-damaged patients. Neuropsycho1ogia, 4, 159-167 (1966). 



71 

Visi-Pitch 6087. Kay Elemetrics Corporation, Pine Brook, NJ 07058. 

Weidner, W., and Lasky, E., The interaction of rate and complexity of 
stimulus on the performance of adult aphasic subjects. Brain 
and Language, 3, 34-40 (1976). 

Weisenburg, T., and McBride, K. , Aphasia: A Clinical and Psychological 
Study. New York: Commonwealth Fund (1935). 

Wertz, R., Neuropathologies of speech and language: An introduction to 
patient management. In D. Johns (Ed.), Clinical Management of 
Neurogenic Communicative Disorders. Boston: Little, Brown, and 
Co., (1978). 

Yorkston, K., Marshall, R., and Butler, M., Imposed delay of response: 
Effects on aphasics1 auditory comprehension of visually and 
non-visually cued material. Perceptual and Motor Skills, 44, 
647-655 (1977). 


