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CHAPTER I
INTRODUCTION

Language performance is a unique human function that can
be disrupted by damage to the brain. The landuage disturb-
~ance which can result from brain damage is termed aphasia.

Aphasia, is a disturbance of language comprehension and usage

of a previously acquired language system. Schuell and Jenkins

(1972) define aphasia as a . . .

. . . -reduction of language resulting from brain injury,
which cuts across various language modalities, such as
comprehension of spoken language, speech . . . and upon
which specific perceptual, motor or sensori-motor defi-
‘¢cits may or may not be superimposed. (1972, p. 5).

- OStfeld'(l967) has noted that strokes are a leading cause of

ldeath and disability in the United States. They are third in
frequency as a cause of sdffering in this country, preceded
only by heart diseaée and cancer. Approximately 200,000 new‘
strokes occur per year and Ostfeld (1967) considers this sta-
tistic a donservative number. As a result of.thé strokés,
there presently are over two million people in the United
States who are disabled and unemployable. (Karpman, Kalb, &
Shepard; 1972). Two-thirds of the stroke patients are under

the age of sixty-five, and after the onset of a fixed stroke

it has been found that rehabilitation is often extremely

difficult. (Gordon & Kohn, 1966). Speech pathologists are

still uncertain as to how to deal»with the language disturb-~
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ance. This disturbance obviously poses a serious problem fox

the patient. Therefore, any condition which may help the

aphasic to better understand langﬁage must be considered a

worthwhile area for study.

It has been suggested by Luria (1958), Béyn (1958), and

Karasseva (1972), that the aphasic individual's difficulty in

understanding and using speech may stem from perceptual dis-
turbances which in turn affect his ability to communicate.
Confronted with a series of auditory stimuli, the aphasic fre-
quently has difficulty interpreting the stimuli meaningfully.
(Huber, 1944; Winchester & Hartman, 1955; Stoudt, 1964). If

the aphasic has difficulty interpreting the éuditory stimuli

- meaningfully, hé is obviously going to have difficulty under-

standing speech.

Clinical reports have indicated that aphasics often have
difficulty responding to rapidly presented stimuli. Schuell,
Jenkins ahd Jimenez~Pabon (1964) have notéd that people fre-~
gquently talk too rapidly for the aphasic to understand. They
conjectured that one should manipulate the duration of the.
anditory stimulus so that it becomes easier for the aphasic
to perceive it.

Research has indicated that varibus parameters 6f time,
such as onset, duration and cessation of production, afe im-
portant dimensions of language. Lenneberg (1967) maintains

that language disorders of the central nervous system, such
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as aphasié, may be.characterized as disorders of timing on ﬁhe
part of the listener. ‘Studies (Efron, 1963b; Edwards & Auger,
1965; Ebbin & Edwards, 1967; Brookshire, 1972) have shown that
timing factors play a major role in the auditory sequencing
ability of aphaéics. This auditory sequencing ability has

7@9@37@gmgnsp;gtggﬁggfbe;disturbed within the aphasic popula-,

tion. These studies, however, have dealt with the timing of
the interstimulus interval, and not with the duration éf the
entire auditory stimulus, which Schuell, Jenkins and Jimenez-
Pabon (1964) believed should be manipulated.

Two recent studies (Parkhurst, 1971; DiCarlo and Taub,
1972) altered the duration of the speech stimuli, by means
of an Electro Rate Changer,. in an effort to measure compre-
hension abiiity of aphasics. Results indicated that thie ex-
perimental conditions (compressed and extended) led to poorer
comprehension scores. Parkhurst did note that expansion pro;
duced behaviors which indicated that the aphasics may benefit
when given more time to process the stimuli. These studieé
dealt with the comprehension of meaningful stimuli,

The Parkhurst (1970, 1971) observation that aphasics may
benefit from extended speech stimuli should be studied further.
If differences in the aphasics ability to process speech which
had been time-altered were to be féund, this information could

' greatly add to the rehabilitation techniques needed for aphasia

treatment.



CHAPTER II
REVIEW OF THE LITERATURE

This chapFer presents information on aphasic auditory
ébilities, with specific reference to the foliowing areas:
(1) time-altered speech;
_(2) auditory sequencing ability of aphasics;
(3) auditory discrimination ability of aphasics; and,
(4) auditory perceptual disturbances caused by lesions
in the left tehporal lobe.
Information will also be.presented.on the role of dis-
tinctive features in speech perception; Finally, the state-

ment of the problem will be posed.

Tine-altered Speech

Schuell, Jenkins and Jimenez-Pabon (1964) noted that fre-~
quently people talk too much or too rapidly for the aphasic to
comprehend. To some aphasic patients, people do not seem to
be "talking right" and often times they do not appear to be
speaking the éofrect language. 'Schuell, Jenkins and Jimenez-
Pabon believed that one must manipulate the duration of the
auditory stimulus so that the patient could perceive it. They
found that: |

. . . patients with perceptual problems are often able

to respond more adequately when a word or phrase is

spoken a little more slowly than in ordinary conversa-
tional speech. However, inflection should be natural,



~and the slowing should not fragment or distort the
language unit. (1964, p. 340).

Numerous studies have examined how both listeners with
normal hearing and individuals with various audiological

pathologies perceive both compressed and extended speech as

"compared to speech presented at normal rates. Luterman, Welsh

and Melrose (1966) presented CID test W-22 word lists that
were compreséed and extended by 10 and 20 per cent, to young

normals, young hard of hearing subjects with sensori-neural

losses, and "aged" hard of hearing subjects. Results revealed

that both compression and expansion increased the number of
errors that occurred, but there was no relationship between

age and rate. The amount of compression and expansion in this

study was relatively small compared to that used in other

studies.

Calearo and Lazzaroni (1957) found that among subjects -
with temporal lobe lesions, discrimination ability was clearly
worsened when an acéelerated'message was presented. Sticht
and Gray (1969) noted that aged subjects had more difficulty
than younger subjects, in underétanding a message, when com-

pression was increased. This finding was in contrast to that

of Luterman, Welsh and Melrose (1966). However, it should be

noted that Sticht and Gray (1969) used compressions of 36, 46
and 59 per cent as compared‘to 10 and 20 per cent used by

Luterman, Welsh and Melrose (1966).
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" In 1969, Foulke and Sticht reviewed the literature oﬁ
‘compréssed speech. The studies they reviewed indicated that
regardless of the coﬁpression reéuired, a rapid decline in
comprehension commenced beyond a word rate of approximately
275 wqrds per ﬁinute. When the word rates were slower than
~ 275 words per minute, only slight or insignificant deéreasesrw
- in comprehension occurred. The studies‘reviewed, however,
involved literary presentations and consequently one has
1i£tlé knowledge of what would happen to the intelligibility
of word pairs which have been time-altered. Furthermore,
'very few studies have attempted to detefmine Whét effect
time-altered speech has on aphasics.
Parkhurst (1870, 1971) used a modified form of the Token
Test to investigaté the relationship between.tﬁe rate of a
spoken cdmmand and how accurately the aphasic‘can execute the
command. She found that the aphasics performed poorest'wheﬁ
speech was compressed and performed about the same under the
normal and extended conditions. Speech was compressed by 32
per cent and extended by 37 per cent. She did note, however,
that . . . ekpansion produced behaviors that suggest that
the aphasic might behefit when given more time than'ﬁsual to
process the first part of a long speech stimulus." (1970, p. 6).‘
In 1972, DiCarlo and Taub used 20 young adult aphasic |
.énd 20 aged adult aphasic subjects to measure the intelli-

gibility of words in a single control condition, two conditions
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of extended speechh (30 and 50 per cent), and two conditioné qf
compressed speech (30 and 50 per cent). Their results indi-
cated that both gréups per formed more poofly in the experi-
mental conditions, and that compreséion led to greater losses

than expansion. Furthermore, they noted that the young adult

aphasics performed better than the aged subjects in all con-

ditions. It is apparent, then, that the rate of the stimulus

presentation does affect the ability to proceés information.

Auditory Seguencing Ability of Aphasics

Investigators have also studied the role that time plays
in. the comprehension of language. Lenneberg (1967) proposes
that aphasia is a difficulty in temporal sequénciné. He main-

tains that most speech and language disorders of the central

nervous system can be characterized as disorders of timing on

the pért-of the listener; timing factors in the sense of

". . . onset, duration, and cessation of voice." (1967, p. 97).

He further states that ". . . failure to understand may well '

be due to certain time-disorders in the hearer." (1967, p. 219).v

The relationship between a@ditory temporal disorders and
adult aphasia‘has been well documented, (Efron, 1963a, 1963b;
Edwards and Auger, 1965; Brookshire, 1972). Efron (1963a)

demonstrated that the . . .'comparison of the time of occur-

rence of any two sensory stimuli requires the use of the

hemisphere which is dominant for language functions." (1963a,
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p. 283). Efron (1963b) then attempted to limit further the
areas of the brain involved in such an ability, to those areas
affected in aphasia. He examined sixteen subjects: eleven
subjects with left hemisphere lesions and aphasia, one subject
with a left heﬁisphere lesion and no'aphasia,‘and four sub-
mjgc;gVwith";;ghgrhgmispheré lesions in the same general afeam
and no aphasia. Subjects performed both a visual and auditory
sequencing task. In the visual task, the subjects had to in-
dicate which of two different colored lights appeared first.
In the auditory task, the subjects had to indicate which of
two tones, differing in frequency, came first. Results showed
»that'". . . every subject with a dominant hemisphere lesion
who had difficulty with temporal analysis also had sbme de-
‘gree of aphasia." (1963b, p. 407). In other words, aphasics
had more difficulty than normals and_brain'damaged nonaphasics
in both tasks. An unexpected result was that those.aphasicé
classified as expressive aphasics performed more poorly on
the guditory task than on the visual one; whereas, those
classified as receptive aphasics had more difficulty with
the wvisual task than with the aﬁditory task.' This indicates
that even predoﬁinantly expressive aphasics may have impaired
auditory temporal perception.

In 1972, Brookshire attempted to investigate the audi-

tory and visual sequencing abilities of aphasics further.-

He compared their performances with those of nonaphasic, non-
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brain damaged subjects on the same task. The results of his
study supported Efron's (1963b) finding that "expressive"

aphasic subjects have more severe auditory sequencing deficits

than the "receptive" aphasic subjects, ". . . even though they '

{expressive apﬁasicé} have less difficulty understanding
_speech." (1972, p. 268).

Edwafds,and Auger'(1965) compared the performance of
aphasic, nonaphasic brain damaged, and normal subjects on a
“precedencef task that was similar to Efron's (1963b). Sub-
jects had to determine which of two tones, differing both in

loudness and frequency, came first. The time interval be-

tween the tones varied. Results indicated that aphaeics per-

‘formed significantly poorer than the other two groups in de-
termining which tone came first: If the tones were seperated.
by enough time, however, the aphasics could sequence the tones
correctly.

These studies can be interpreted as indicating that the
rate of stimulus presentation can affect the ability to order
tones accurately, and that aphasics require more time, (i.e.
a slower rate of presentation),'to order tones than do hon-
aphasics. Aaronson (1967) hae noted that:

.« e . Increasiné the'presentation rate of the stimulus

sequences, which restricts the time available for per-

ception between items, frequently results in poorer
recall accuracy. It appears that the physical stimulus
duration per se is not a crucial factor in determining

recall accuracy. Instead, the critical factor is the
time during which the stimulus information is available

TR TR T |

.
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to the subject for perception, which may be longer than
the physical stimulus duration. (1967, p. 142).

Carson, Carson, and Tikofsky (1968) sﬁggest that aphésics
process information in a similar manner to ﬁonaphasics. The
only differenée being that aphasics exhibit slower information

handling. It is this slower information handlihg that may

‘Tesult in the poorer auditory discriminating abilities by the

aphasicbas compared to the nonaphasic.

Auditory Discrimination Ability of Aphasics

Huber (1944) investigated auditory discrimination in a
sihgle case of "Wernicke's aphasia.” She constructed six
tests that included vowels, consonants, monosyllabic; and
disyllabic words; She had_the subject respond by repeating
the stimulus items which she in turn recorded phonetically.
She‘observed that there were a greater number of correct re-
sponses‘on the simpler sound combinations such as the mono-
syllabié words that included only voiced consonant sounds.
This suggested . . . that the subject's difficulties were
predominantly‘those of perception rather than initiation
[pxoductioi]." (1944, p. 236). 'She fupther noted that at the

phonemic level, voicing or unvoicing of a given sound did

“not appear to influence the correctness of the response. -

However, voiceless consonants were more frequently missed
than voiced consonants when presented in words.

- Winchester and Hartman (1955) looked at the aphasic's



ability to discriminate in the presence of noise. They were
interested in the evaluation of "auditory dedifférentiationu“
The term dedifferentiation was suggested to ". . . designate.
a breakdown in the ability to distinguish between the °'fore-
ground' and the 'vackground' of a given sensory, ﬁotor, or
noh-brain injured subjects were presented with two auditory
discrimination tasks. The first consisted of thirty-four
familiar>and cdncrete noun pairs that were progressively
attenuated. The second task was a simi;ar noun pair list
that was presented against a constant level of background

noise. The non-brain injured‘group per formed equally well in

both tasks, whereas, the brain injured group performed signif- -

. icantly better without noise. Their results support the
conéluéion “w. . . that there is a breakdown in the auditory
differentia#ihg ability in the brain-injured person. . . ."
(1955, p. 182). |

In 1964, Stoudt evaluated assumptions, concerned with
an aphasic's discrimination ability, ﬁhat were basic to the-
"phonemic regression" hypothesis of Jakobson (19715.
Jakobson suggested that the phonemic préduction of aphasics
shows a regression to infantile speech patterns. He asserted
that diécrimination difficulty is fundamental to this re-
gression. Stoudt (1964).used the foliowing consdnants in

making up his lists: /ﬁ,t,k,f,s,;,e,b,d,g,v,z,g,m, and n/.

ideational configuration." (1955, p. 178). Brain injured and _



Miller and Nicely (1955) have pointed out that these fiftéen
consonants plus 43/,'“.'. . make up almost three-quarters
of the consonants we ﬁtter in normal speech énd about 40 per
cent of all phonemes, vowels included." (1955, p. 338).. The
use of these cénsonants.provided Stoudt (1964) with an ade-
~ quate sample of thoserusea in ﬁaily conversation. Stoudt
paifed each consonant with every other oné and with itself,
which reéulted in 120 sound contrast pairs. He then classi-
fied each pair accbrding‘to the,number‘of Miller and Nicely
Perceptual Characteristics (MNPC) between each pair in the
‘ ~initial phoneme. These pe:éeptual characteristics.refer‘to
those features of speech production tha£ are reflected in
certain acoustic characteristics for‘discriminating conson--
ants. These are (1).VOicin§; (2) nésality; (3) affrication;
(40 duration; and, (5) place of articulation. These berCep-
tual cués were derived from Miller ahd Nicely's (1955) study
on perceptual confusions among some English consonants.
Stoudt's (1964f aphasic and nonaphaéic subjects were e§aluated
in their ability to make discriminations of sound contrasts
which had been classified according to.the number of character-
istic differences between them.

The results }ndicated_that aphasics did not discriminate
consonant sounds as well as nonaphasics. Furthermore, 5oth
aphasics and nonaphasics were able to discriminate better

when the sound contrasts differed by more than one character-



istic difference.

In 1967, Ebbin and Edwards undertook a study of speechk
sohnd'discriminatiOn by aphasic and nonaphasic¢ brain damaged
subjects. Subjects were presented with two nonsense sylla-

bles and had to report whether the two were the same or dif-

time intervals-~-200 milliseconds or as little as'splicihg
would allow. Results indicated that aphasics discriminated

more poorly than the nonaphasics for both time intervals.

Furthermore, the ability of the aphésics to discriminate was’

“ significantly impaired when the time between the two speech

sounds was shortened.

Reseurch by Luria, 1958, 1966; Beyn, 1958; and Karasseva,

1972, has shown that the aphasic's perceptual disturbances
and his ability to make auditory discriminations may be re-
lated to lesions of the left temporal lobe.

Auditory Perceptual Disturbances Caused by Lesions in the
Left Temporal Lobe

Confronted with a series of auditory stimuli, the apha-
sic frequently has difficulty interpre;ing the stimuli mean-
ingfully. The aphasic individual's difficulty in under-
standing and using speech may stem from perceptual distur-

bances which may affect his ability to communicate.

Several investigators (Luria, 1958; Beyn, 1958; Karasseva,

1972) hold that auditory pefceptual difficulties may be the

ferent. The syllable pairs were seperated by two different



14
result of damage to the central nervous system,‘and more:

specifically, to the left temporal lobe area. Luria (1958)

has shown that a dlcturbance of auditory perceptlon is a

fundamental and persistent, but not‘excluSLve, symptom of

left temporal lobe lesions. These lesions do . . .
. « . not produce any hearing loss for any part of the
“frequency range, but inevitably lead to damage in the
process of differentiation and generalization of sounds,

in other words, in the process of sound analysis and
synthe51s. (1958, p. 17).

Luria further contends that areas adjoining the left temporal

lobe may also be affected by the leéion. This may in turn

produce a series of secondary disorders such as ". . . the

breakdown . . . in the pronunciation of words. . . ." (1958,
p. 19). In other words, the lesion‘that causes the bréakdown
of the sound analysiS'and‘synthesis"processes may also-be
responsible for exéressive disturbances.

In 1958, Beyn reemphasized Luria's findings. Basing
his conclusions on an investigation of‘55 aphasic subjects,

he noted that the lesions of the left temporal cortex ". . .

greatly disrupt[ed] the analysis and synthesis of speech

sounds. . . ." (1958, p. 235).

‘Karasseva (1972) also tried to establish what role the
human temporal lobe has in the perception of 31ngle acoustic
signals. Using 96 subjects with focal lesxons in various
portlons of the braln, he investigated audltory perception

by means of pure tone and speech audiometry. His methods



revealed ". . . an impairment of auditory perception which._
proved to be associated with lesions of the superior part of
the temporal lobe; namely a disturbance in the perception of
short sounds." (1972, p. 229). .

Although these studies indicate that aphasic auditor}

perceptual distﬁrbances are related to lesions of the left
- temporal lobe, one cahnot}conclude that auditory discrim~
ination difficulties are exclusive to lgft temporal lobe
lesions;l In fact, Luria (1958, 1966) has observed auditory

discrimination difficulties in many aphasics with lesions

that are not within the left temporal lobe.

Role of Distinctive Features in Speech Perception

Luria (1970) has suggested that:

The distinguishing characteristic of human hearing,

- and particularly of speech hearing, lies not in spe-
cial acuity or in the range of frequencies which can
be heard. . . . Instead, the difference is that human
hearing represents a complex system of differentiations
which are organized and generalized according to the
phonemic system of a given language. Certain sound
features are seperated out as specific information
carrying cues, phonemes. (1970, p. 110).

‘Luria (1970) notes that withinba given language there are
certain features of the acoustic stimuli that are important

- and some that ére not as important in the understanding or
meaning of words. These features are ". . . the articulatory
and. acoustic characteristics of the set of speech sounds of

,the,language." (Menyuk, 1971, p. 21). These characteristics



are better known as‘distinctive features. The speech soundé
or phonemes ". . . of which‘these distinctive features are
attributes . . . [aré] the basic units of spoken language."
(Luria, 1970, p. 108). Furthermore, none ". . . of them can
be broken down into smaller linguistic units." (Jakobson,
l??}:”gfﬂ§):Wiélﬁhoughwdistinctive featuresr;re‘important[,””,
Jakobson (1971) has shown that the distinctive features for
one language may lack significance in terms of_meaning in
another language.

‘Distinctive features play a major role in speech pexr-
ception. .Luria (1270) noted thaﬁ the processing of speech
is'complex in two resbects. First of all,'it involves
". . .Vthe analysis and synthesis of complex patterned sound
stimuli, . . ." (1970, p. 108). Thus, it is this extrdction
of essential features and the inhibition of‘extraneous ones
that is the major function of “"discriminative speech hearing."
The other esséntial function involved in processing spoken -
language is the ". . . synthesis and transformation of cues
into the constant units of a given lénguage--phonemes." (1970,
p. 108). It is the constancy of phonemes, which are based
upon the distinctive features of the language, that are éuch
essential characteristics of both expressive and receptive
speech.

It is the breakdown in ﬁhe processing of the spoken

language and its distinctive features, that is frequently
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observed following cortical or subcortical damage in aphasia.
Although proceséing difficulties are frequently observed,
speech pathologisté are still uncertain as to ﬁow to deal
with these problems. Therefore, if differences in the>apha-
sics ability to:discriminate speech which has been time-altered

were to be found, this information could greatly add to the

rehabilitation techniques needed for aphasia treatment.

STATEMENT OF THE PROBLEMl
The present sﬁudy was designed to answer the follqwing
questions: | |
(1) what effect does time-altered speech have on the
aphasic's ability tb discriminate nonsense syllable
pairs; and,

- (2) is correét digcrimination of the syllable paigs
positively related to the number of different dis-
tinctive features involved, or to the time differ-
ences in the time-altered conditions.

It was postulated that the slower the rate of épeech, the
”Béﬁtér the ability.of the aphasic to diécriminate; and that

the number of different distinctive features involved would

be positively related to correct discrimination, regardless

of the time-altered condition.



CHAPTER III
PROCEDURE

The present study was designed to determine whether
time-altered speech (compressed and extended) has any effect
pairs; and, if correct discrimination would be positively

related to the number of different distinctive features in-

volved, or to the time differences in the time-~altered con-

ditions.

Subjects

Ten subjects, ages 32 to 63 years 6ld, were evaluatgd
for possible inclusion in this stﬁdy; All subjects“wgre
male aphasics and were receiving speech therapy at the time
of the evaluation.

To be included in the experimental.popuiation, subjects
had to meef the following criteria:

(1) be a native speaker of ﬁnglish;

(2) be diagnosed as aphasic by a speech pathologist

| holding the American Speech and Hearing Association
Certificate of Clinical Competence;
(3) be a left hemisphere lesion aphasic;
(4) have adequaté hearing, which was defined as a 25dB

pure-tone average or better at 500, 1000, and 2000
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Hertz, for both ears;
(5) be able to respond using a non-verbal response mode
employed in this study; and, |

(6) be able to accurately discriminate eight out of

twelve of the practice nonsense syllable pairs during

a maximum of five trials, on two out of three days:ﬂ )

The first criterion was considered necessary to assume uni-
form experience in makiﬂg English phonemic disqriminations.
The seéond and third criteria were necessary to exclude other
communicati&e disorders from the population. The fourth
criterion was necessary to exclude any possible peripheral‘;
hearing loss as a factor in the subject's responses. The

fifth and sixth criteria were considered necessary to assure

performance capabilities,on the experimental task.

The final experimenfal population consisted of six sub-
jects who met the necessary criteria. Of the four subjects
who were not used in this study, one had met all the reéuireé
ments, however, he suffered another CVA the day prior to
testing. Of the other three subjects, two were excluded due
to lesions of the right hemisphere, and one was excluded due
to hearin§ loss.

The six subjects included in this sthdy were between the
ages of 32 and 58 years of age. The median age was 45 and
fhe mean agé was 44.2:.  The number of months post-onset of

the lesions were between 4 and 45 months. The median months
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post-onset was 8 and the méén was 14.8. The lesions of five
subjects were the result of a cerebral vascular accident.
The 1e§ion of the sixth subject was the result of a trau-
matic head injury. |
In addition to biographical information, current results
of the Wepman Test of Auditory Discrimination (1958), the
Token Test--Benton and Spreen version (DeRenzi'and Vignolo,
1962), and the Porch Index of Communicative Abilities (1967)
were available or were obtained. The Wepman Test (1958) was
included in order to give some indication as to the subject'’s
ability in auditory.diécrimination. The Wepman Test is'a
". . . short and easily administered test that does not re-
guire visual, speech, or reading ability to arrive at its’
results." (Wepman, 1960, p. 329). The Token Test (1962) was
utilized because it examihes the receptive language processes
in aphasics to ". . . reveal slight disturbances in the under-
standing of speech, without challenging other intellectual
functions. . . .* (1962, p. 677). The Porch Index of Commun-
icative Abilities (1967) was included because of its high
reliability and sensitiVity for quantifying and describing
the éharadﬁeristics of aphasia.
Group means and the range of percentage-correct scores
- for the three testé were computed and are reported in Table I.

The mean percentage-correct scores for the group were 92.5,

84.61 and 67.0 per cent correct for the Wepman,‘the Token
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TABLE I
GROUP MEANS AND RANGES OF PERCENTAGE-CORRECT FOR
'THE WEPMAN TEST, THE TOKEN TEST; AND THE PORCH

INDEX OF COMMUNICATIVE ABILITIES (PICA)

WEPMAN TOKEN PICA
GROUP MEAN 92.5 » 84.6 67.0
RANGE 90.0-97.5 64.4-96.9 25.0-91.0

and the Porch Index of Communicative Abilities tests respect-
ively. As further indicated in Tabie I, intersubject exam-
ination revealed that there was a small-range (90.0-97.5) ‘in
per cent correct scores for the Wepman Test. However, inter-
subject scores revealed a wide range of difference,’in terms
of per cent correct scores, for the Token Test (64.4-96;91

and for £he'Porch Indéx of Communicative Abilities (25.0-91.0).
Individual scores and other biographical information are

available in Appendix A.

Stimulus Material

Three types of stimulus material were used in this study:
training, practice, and experimental material. These materials

are listed in Appéndix B.
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The training material, which was developed by this ex-
perimenter, consisted of two parts. The first part was a
set of tem word pairs, such as dog/cat and coat/shoe, that

could be discriminated on a semantic as well as a sound con-

trast basis. The second part of the training material con-

Vand [aéiékfeiQZ, that could only be discriminated by making
sound distinctions of the initial phoneme. Ten of these pairs
were arranged so that they went from maximalv(five) to minimal
(one) distinctive feature differences, as classified by Miller
and Nicely (1955). Interm;xed in these ten pairs were five
nonsense'syllablé pairs that had no distinctive feature dif-
fexenqes. |

The practice-material consisted of twelve nonsense syl-
lable pairs that were developed by Stoudt (1964). Stoudt
substituted the consonants /d3,w,h,1,r,n/ for the‘initial
consonants of words to develop nonsense words, such as |

- /*eib/leib/ and /a3a1)raL7.

The expefimental material consisted of the three non-
sense syllable pair lists developed and used by Stoudt (1964).
In constructing the nonsense syllable pair lists, Stoudt

* took the Word/Word list used in his study and changed ", . .
the final conéonant of each word pair to produce a nonsense

~ syllable. Thus shed/bed was transformed to Afem/bam7." (1964.

p. 31). 1In producing the nonsense syllables, he used'oniy

sisted of fifteen nonsense sylléble pairs, such as [ﬁik/si&]mrﬁ
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allowable English phonemic seguences. Stoudt's Word/Word |
lists were ". . . selécted from the Thorndike-Lorge count

« . (and)-were balanced with\respeét to frequency of occur-
rence."” (1964,.p. 84). The three nonsense syllable pair |

lists cohsisted,of 120 nonsense syllable pairs each.. An

analysis of %}lﬂpqs§ibleugombinations of consonant contrasts

according to the number of Miller and Nicely Perceptual
‘Characteristics (MNPC) is presented in Appendix C. The MNPC -

or distinctive features used in the experimental material

were (1) voicing:; (2) nasality; (3) affrication; (4) duration;

and, (55 place of érficulapion.

Recording Process

The practice and experimental material was recorded by_
Iannative Ameriéén-Engiish speaker, who spoke at a steady rate
and with normal intonation. The récordings were made in an
I.A.C. 400 series, test suite, using a Revox A77 recorder
and a Revox High Fidelity microphone. The practice and ex-
perimental ﬁaterials were recor@ed with approximately a one
second interstimulus intervai. ‘This material was recorded
onto BASF audiotape at 3 3/4 i.p.s., which was the speed
dictated by the processing system. All recordings were mon-
itored constantly on the V.U. meter by this experimenter to
assure a consistent recording>levél.

The original (master) recordings of the practice and -



v R 24
experimental material wéreAthen proceésed through an LM—312

- Pitch Normalizer by means of a Sony-Matic T-104 tape-recorder.
The practice material was processed only in the normal con-
dition, so that it would go through the same filtering éro-
cess as the experimental normal condition. The expefimental

= material was processed so that each list was re-recorded in
the compressed, normal rate, and extended conditions. The"
re-recordings of the practice and experimentalvmaterials
were recorded on BASF audiotape with a Sony-Matic T-104 tape-

recorder at 7 1/2 i.p.s..

Time-alteration

The compressed, normal, and extended rates of the ex-
perimental material were all proceésed through the LM-312
?itch Normalizer. Th; practice material was also processed
in the normal mode. The LM-312 Piéch Normalizer was devel-
oped by the Lockheéd Missiles and Space Company, and was on
loan to the University of the pacific.

The LM-312 Pitch Normalizei is an instrument. . e

. « . Wwhich allows expansion to % the normal rate or
compression by a factor of two. It has banks of narrow
bandpass filters, the output of which is either fre-
quency doubled (in the case of expansion) or frequency
halved (in the case of compression). For example, in
the twice rate mode, a voice spectrum which is normally
between 100-3500 Hz is doubled so that it enters the
speech processor at 200-7000 Hz.. This spectrum is then
presented to thirty-six 100 Hz filters spaced 100 Hz
apart. The frequency of the output of these filters is
divided by two to correct for the pitch change and the
result is then summed in an amplifier and presented to
the listeners. (Harris, 1972, p. 1).
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- In addition to the compressed and extended modes, the
LM~312 Pitch Normalizer has a third or normal mode that by-
passes the compression and expansion modes; however, it £il-
ters the stimuli and makes the frequency spectrum of normal
speech the equivalent of the compressed and extended stimuli.v
4??%§7q9;malw§§§qW;dth limited condition will subsequently be

referred to as normal rate.

Response Mode

A nonverbal response mode (Appendix D).was used by which
the subjects could indicate their responseé. The nonverbal
response mode consisted of pointing to a drawihg of two Ci{f
cles, 4% inches in diameter, on the left side, and a square
énd triangle, 4% inches in width at the base, on the r;ght
‘éide of a large (20 inch by 15 inch) piece of cardﬁoard. Along
with this, there were two 3 inch by 5 inch cards with the word

SAME or NOT THE SAME printed on them. These cards were placed

above the appropriate half of the response card and could be
used if the drawing was too abstract for the subject.

To indicate a " same" reéponse, the subjects pointed to
the two circles or the word SAME. A "different" response‘was
indicated by pointing to the square and the triangle or the

words NOT THE SAME.

Subject Instructions

Priér to the presentation of any of the stimuli on a
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given day, each subject was given the following instructions
verbally:

This is going to be a listening task. I am inter-
ested in how you hear speech sounds. I am trying to
find out how well you can tell the difference between
speech sSounds. I am interested in what you think. You
are going to hear two words at.a time. You must decide
if the words are the same or not the same. If the two
words sound the same to you, point to the two circles

~ "or the word SAME. If the two words sound different to
you, point to the triangle and the square or to the
words NOT THE SAME. You will only have a short time to
decide. If at any time you become tired and want to
rest, let me know. Do you understand what you are to
do? Are you ready? ‘

During the inst:uctions; the responée mode was demonstratedv
by the experimenter. The subjects were then presented with

the appropriate stimuli for that session.

Presentation of Stimuli
. All testing was performed in a quiet room with each sub-
ject sitting to the right of the e%perimenter,rat a large -
table. The three types of material were presented each day
to all six subjects over a period of three days. First, the
training material was presented orally. VThg presentation of
this material served three functions:

(l) provided the experimenter with a gross estimate of

| the subject's ability to perform the task;:

(2) allowed the experimenter to determine which non-

verbal response mode the subject preferred; and,

(3) provided the subjects with practice for making dis-



criminations and for using .the nonverbal response
mode.
Then, the practice and experimental materiéls were presented.

A counter-balanced desién (Appendix E) was used for the
order of presentation of the three experiméntal lists and for
- the order of conditions. Each list under each condition was
divided into three equal segments of 40 nonsense syllable
pairs. On day one, the first forty pairs from each list were
presented in each condition. On day two, the second forty
pairs from each list were presented in each conditiony and,
on the third day, the last forty pairs from each list were
presented in'each condition.

The practice and experimental materials were presented
on a Sony TC-540 Solid State tape-recorder. This tape=recorder
had a built-in pause device that allowed the experimenter to
stop the tape after the presentation of each stimulus pair;
The tape was'restarted after the subject had given his re-
sponse. This allowed the subject as much time as necessary
to make a fesponse. Testing lasted approximately 30 minutes
each day.

Each subject heard the material binaurally through a
set of KOSS KO-727B stereophones. The experimenter also
monitored the stimulus material through a set of earphones,
whiie recordihg all subject responses fdr the practice and‘

experimental material on a data sheet.



CHAPTER IV
ANALYSIS OF THE DATA AND DISCUSSION

The purpose of this study was to determine whether com-

pressed, normal rate, and extended speech had any effect on

- the aphasic's ability to discriminate nonsense syllable pairs.

It also examined whether correct discrimination of the sylla-
ble pairs was related more to the number of different dis-
tinctive features involved, or to the time differences in the
three conditions._ It was postulated.that the slower the rate
of speech, the better the ability of the aphasicvto discrim-
inate; and, that correct discrimination would be'positively
related to the number of different distinctive features in-
volvéd, regardless of time condition.

{All subject responses were recorded by this experimenter
and then analyzed statisticaliy and for various measﬁres of
pér cent correct. The raw scores for each subject appeariin

Appendix F.

Analysis of the Data

The Friedman two-way analysis of variance (Siegel, 1956)
was employed to determine if there were any statistically
significant diffefences between:

(1) the time conditions of stimuli presentation and the

discrimination ability of aphasics; and,
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_‘(2) correct discrimination scores and the number of dif-
ferent distinctive features involved, regardless of

time condition.

Examination of the data was also done in terms of percentages.

Percentages were used because they illustrate more graphically

_the differences in discrimination abilities which occurred in-

the various time conditions, and, in considering the number
of different distinctive features involved. This examination
was done on both an intérsubject and intrasubject basis.
Percentage scores for the following Were obtained: |
(1) total per cent correct for all subjects in each time
condition;
(2) total per cent correct for each subject within éach
‘time condition; and, |
(3) per cent correct for the paired words, including
like number of distinctive features, for each time
condition.
Table II prgsents‘the mean correct scores for the group
in per cent for each time condition and the "f" score. A
Friedman two-~way analysis of variance revealed that there
were significant differences between the aphasics' ability to
discriminate within the three time conditions. These differ-
ences were found to be statistically significant beyond the

.001 level 6f confidence. (Siegel, 1956). The aphasics demon-

strated their poorest discrimination scores in the extended
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TABLE II
GROUP MEAN PERCENTAGE SCORES FOR

EACH TIME CONDITION AND THE " £" éCORE

COMPRESSED NORMAL RATE EXTENDED

MEAN PERCENTAGE - 66.25 87.22 51.95

"0 GCORE : | 41.58"

Significant beyond .001 level of confidence

condition. Better discrimination scores were obtained in the

compressed condition, while the highest discrimination scores

‘were obtained in the normal rate condition.

Table III presents the group mean correct scores in per
cent for thé-humber of different distinctive features invol-
ved, in each time condition, and the "f" score. A Friedman

two~-way analysis of variance revealed that there were signi-

ficant differences between correct discrimination and the

nuﬁber of different distinctive features involved. This was
true regardless of the time condition. These differences
were foﬁnd to be statistically significaht beyond the .001
level of confidence. (Siegel, 1956). The aphasics performed
best in all three time»éonditions'WhénAthe nonsense"syiiable

pairs were like pairs (e.g. /mis/mis/), with no distinctive



TABLE IIX
GROUP MEAN PERCENTAGE SCORES FOR THE NUMBER
OF DIFFERENT DISTINCTIVE FEATURES INVOLVED,

IN EACH CONDITION, AND THE "f" SCORE

# OF COMPRESSED NORMAL  EXTENDED " f" SCORE
DIFFERENT | RATE |
DISTINCTIVE
FEATURES |

1 38 65 25

2 65 87 46

3 70 93 54

4 72 100 67

5 g9 100 72

0 96 100 90

76.85"

* Significant beyond .00l level of confidence

feature differences. Poorest discrimination scores were
recorded, in all three time conditions, when only one dis-
tinctive feature difference existed (e.g. /mis/bis/). Howevér,
as the number of differing featufes, seperating the pairs,
inéreased (g.g. [his/sig]), higher discrimination scores were

obtainedtin all conditions.



 ~ Examination in terms of mean percentages of correct

discrimination, as illustrated in Figure I, demonstrates

FIGURE I
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the differences in the'aphasics' abilities to discriminate
within the tﬁfee time conditions. The aphasics' group mean
discrimination scores were 87.22, 66.25, and 51.95 per cent
correct for the normal rate, compressed, and extended con-

ditions respectively. Intrasubject examination, as indi-

Aqued in Tablgilyimrgyealed that each of the subjects demon-

strated his poorest discrimination scores in the extended
condition. Better discrimination scores were obtained in
the'compressed condition, and the highest discrimination
score for each subject was obtained in the normal rate con-

dition. This is further illustrated in Figure II.

TABLE IV
INTRASUBJECT PERCENTAGE SCORES

FOR EACH TIME CONDITION

SUBJECTS COMPRESSED NORMAL RATE EXTENDED

S~1 62.5 - 81,7 54.2
S-2 70.0 .92.5 63.3
5~3 .65.8 85.8 50.0
S~-4 70.0 _ .82.5 | 50.0
S-5 - 5.7 88.3 32.5

5-6 o 77.5 92.5 ' 61.7




FIGURE II
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: ‘Additional'data of intersubject scores are presented in
Tablé Vf -This table reveals a wide range of discrimination
scores for the six subjects across the three time conditions.
In the compressed condition, discrimination scores ranged
fram 50.0 to 77.5 per cent. The normal rate condition re-

sulted in discrimination scores that ranged from 81.7 to

92.5 per cent correct; while in the extended condition, cor-
rect discrimination scores ranged from 32.5 to 63.3 per cent.
Examination of the group mean percentage scores for the
number of different distinctive features involved in each
condition is illustrated in Figure III. This figure graph-

ically demonstrates the definite relationship between the

- number of distinctive feature differences and the number of

ihems correctly discriminated. This relationship was true

for all three time conditions.
TABLE V

INTERSUBJECT PERCENTAGE RANGE IN TERMS’OF
CORRECT DISCRIMINATION SCORES ACROSS

‘TIME CONDITIONS

COMPRESSED NORMAL RATE EXTENDED

RANGE 50.0-77.5 81.7-92.5 ~ 32.5-63.3
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Discussion of the Data

Dué to the small number of subjects used in the study,
statements about the aphasic population's perceptual abiii»
- ties are difficult to make based on these data. All subjects
had received varying amounts of speech and language therapy
~which may or may not hgve,influencéd discrimination scores.
Further, maﬁy of the subjects had previous experience as
participants in auditory perceptual experiments which also
may or may not have influenced performance abilities. Finally,
the aphasics invqlved in this study were a very select group,
due to the criteria impésed, and are by no means representative‘
of the general aphasic population. Therefore, when the term
aphasics is mentioned in this discussion, it refers specif-
ically.to those subjects who were involved in the present’
study. |
Analysis of these data indicated that compressed and ex-
tended speech do have an effect on the aphasics ability to
discriminate nonsense syllable pairs. Although there were
statistically sigﬁificant differences between scores obtained
in the three time conditions, the aphasic subjects did not
demonstrate a better discrimination score when the raée of
the'étimulus was extended, as was hypothesized. This finding
~does not suppdft the contention of Schuell, Jenkins and
Jimenez-Pabon (1964), who believed that aphasics would bene-

fit from a message that was spoken a little more slowly
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than ordinary conversational speech. Their belief, however)

was based solely on clinical observations and consequently

~there were no experimental data to support their contention.

The results of the present study appear to agree in

part with the observations of DiCarlo and Taub (1972), who

noted that aphasics performed poorest in the experimental .

conditions in»which time-alteration occurred. However, the
DiCarlo and Taub, and Parkhurst (1970, 1971) studies noted
that compression led to greater errors than expansion. Re-
sults of the present study indicate that expansion leads to
greater errors than compression. Although all three studies
used time-éltered speech, there are numerous differences
between the studies than may account for the different results.
One major difference between the three studies isthat
the present study used nonsense syllable pairs in which there
was no Semantic meaning. The Parkhurst (1971), DiCarlo and
Taub (l972)lstudiES,used words and sentences in which there

was meaning involved and which may or may not have affected

-'comprehension. Although Stoudt (1964) has pointed out that

aphasics show no difference in their ability to digcriminate
between nonsense syllable pairs and word pairs, it may be that
there is a difference in the aphasic's ability to discriminate
between nonsense syllable pairs and word pairs when they are
preseﬁted'in time—éltered conditions.

Other differences between the studies include the amgunt
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and the method of time-alteration involved. The DiCarlo and
Taub study, like the present one, compressed and extended
the stimuli by 50 per cent, whereas, Parkhurst used rates of
32 per cent for compression and 37 per cent for extension.
It does not appear that the amount of time—alteration had
any influence on the diffgrences between theﬁsFud%es, as

both the Patkhurst, and the DiCarlo and Taub studies had

similar results using different amounts of compression and
expansion. The materials used in the present study were de-~
veloped by an LM-312 Pitch Normalizer (Harris, 1972), whereas,
the material forvboth the Parkhurst; and the DiCarlo and
Taub studies were generated by an ElecEro Rate Changer (Foulke
and Sticht, 1969). Although thesé are two different instru-
ments, both change the rate of speech_while maintaining nor-
mai‘pitch. The difference between the Electro Rate Changer
and the_Pitch Normalizer is that the Electro Rate Changer is
a speech sampler that reproduces periodic samples of a re-
corded‘tape. The Pitch Normalizer, on.the other hand, is
a continuous processing system that reﬁroduces the wﬁole mes-~
sage ratﬁer than periodic samples. Therefore, it is con-
cei#able'that the methods of time-alteration resulted in the
differences between the studies.

Another possible explanation for the difference between
the three studies, may be in the tasks emplOyed‘in the studies.

The Parkhurst study, which used a modified form of the Token
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Test, was designed to examine the relationship of how rapidly
an auditory-command could be spoken and how accurately the
command could be executed. The DiCarlo and Taﬁb study, was
designed to examine how accurately subjects could repeét words

they heard at varying rates. In the present study, the sub-

Jjects were required to discriminate between nonsense syllable _

pairs presehted at varying rates, and to respond nonverbally.
Although it is virtually impossible to compare subject results
across studies, it is conceivable that the different tasks
had an effect on the different findings.

Another possible explénation for the different‘findings

to both the Parkhurst, and the DiCarlo and Taub studies may

- be found in the comments made by five of the six subjécts.

The sixth subject made no comments because'he was unable to
verbally express himself. All five subjects reported that
the extended stimuli were the most difficult to listen to,
whereas, the normal condition was the easiest. ‘The subjects
reported that the extended speech was too drawn out and that
it sounded disﬁorted. Furthermore, thé subjects complained
that‘there was too much time bétween the two extended syl-
lable pairs, which often resulted in forgetting the first
item presented. Discussing the compressed stimuli, the sub-
jects complained not so much of distortion but rather that

the stimuli were presented too rapidly. Analysis of the

data support their comments. Apparently, compression and



- | 41
expansion of the stimuli have a perceptually distérting effect
upon the material. The data indicates that the distortion
effect is sufficient enough to make discrimination for the
aphasic even more difficult in the compressed and extended
conditions thah in the normal presentation rate.

uﬁW?pg7m9§F/;§§§§pableVexplanation for the poorer perform-
ances with.expansion, and possibly the cause of the reversed
findings to both the Parkhurst, and DiCarlo and Taub studies,
was discovered subsequent to the investigation. The investi-~
gation tqok Rlace in March, 1973. 1In August, 1973, the LM-312
Pitch Normalizer was returned to Lockheed Missiles and Space
Company for servicing and it was disco§ered that three of the

filters in the extended mode had been placed‘in the system

backwards. The distortion that was noted in the extended con-

- dition, was probably a direct result of the reversed filters.

This could explain the poorer performances in the extended
condition as well as the different findings.

Luterman, Welsh and Melrose (1966) examined the perception
of compressed and extended speech‘by young and aged normals.
Although the stimuli were only time-altered by 10 and 20 per
cent, theirrresults revealed that both compression and ex-
pansion increased the error rate, however, there was no rela-
tionship between age and rate. Sticht and Gray (1969), on
the other hand, noted that aged subjects had more difficulty

than younger subjects in understanding a time-altered message
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in both the compressed and extended conditions. Examination
of the present study's data in terms of intersubject scores,
revealed that no relationship existed between aQe and dis-
crimination scores regardless of time condition. All sub-
jects, regardless of age, did the poorest in the extended

condition and did the best in the normal rate condition,

Considering the wide range of ages for the subjects of this
study, it is highly unlikely that age héd any effect in the
findings.

The data further indicated that correct discrimination
~was positively related to the number of different distinctive
features involved. All subjects demonstrated higher dis-
~crimination scores when there was a greater number of dis-
tinctive feature differences between the nonsense syllable
vpairs, regardless of time condition.

: Another‘intereséing observation is that since correct
discrimination Was related to the number of feature differ-
ences, the question of whether the subjects responded on a
‘chance basis to the discrimination taék is virtually elim-~
inated; If the subjects had responded on a chance basis,
the correct discrimination scores would not have been related

to the number of different distinctive features involved in

all three of the time conditions. Furthermore, these findings

would tend to indicate that the compressed and extended stim-

uli had a distorting effect upon the material. Although
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higher discrimination scores resulted as more information was
provided, the compressed and extended stimuli made it more
difficult for the subjects to accurately discriminate. Con-
sequently, poorer discrimination scores were achieved in the

compressed and extended conditions.

paétern of iearning effect towsuggest that more accurate dis-

crimination scéres‘were achieved on the third day as compared

to the first day. This was true for all subjects but one.
Scores for the Wepman test, Token test, and Porch Index

»f Communicative Ability were examined across subjects and

-were compared to their discrimination scores for the experi-

s mental stimuli. There appeared to be no association between

. per formance on the diagnostic tests and discrimination scores

on the experimental task.
Although generalizations about aphasics are difficult on

the basis of this study, the primary findings indicate that

the compressed and extended stimuli did not improve accurate

discrimination scores for any of the subjects. Instead, poorer
discrimihétion scores were obtained inkthe compréssed and ex-
tended conditions. Furthermore, each subject demonstrated
that correct discrimination of nonsense syllable pairs was
positively related to the number of different distinctive

features involved, regardless of time condition.



CHAPTER V . T

SUMMARY AND SUGGESTIONS FOR FURTHER RESEARCH -

The breakdown in the auditory processing ability of

spoken language is frequently observed in the aphasic.

However, speech pathologists are still uncertain as to how =~

to deal with this difficulty. Schuell, Jenkins, and
Jimenez-Pabon (1964) have suggested that clinical reports
often indicate that aphasics have difficulty responding to
rapidly presented stimuli. They have noted that people

frequently talk too rapidly for the aphasic to understand.

These researchers have suggested that one should manipulate

the duraticn of the auditcry stimulus sc that it becomes

easier for the aphasic to perceive the stimulus.

Based on this, the present study was designed to answer

the following questions:

(1) what effect does time-altered speéch have on the

aphasic's ability to discriminate nonsense syllable

pairs; and,

(2) 1is correct discrimination of the sYllable pairs
positively related to the number of different
distinctive features involved, or to the time

differences in the time-altered condition.



Method

Six aphasic subjects, ranging in age from 32 to 58
years, with a mean age of 44.2 years, were given the Stoudt
(1964) ﬁonsense syllable pair lists in three time conditions

(compressed, normal rate, and extended). All subjects were:

(1) native speakers of English;
(2) diagnosed as aphasic by a certified speech pathol-
‘ ogist;
(3) left hemisphere lesion aphasics;
(4) able to meet the hearing threshold;
(5) able to respond using the nonverbal response mode
enployed in this study; and, |
{6) able to meet the correct discrimination criterion
on the practice material.
~ Three types of stimulus material (training, practice,
and experimental) were presented to all six subjecté over a
three day*period; First, the training material, developed by
this experimenter, was presented verbally each day. Then, a
list of practice material (Stoudt, 1964) was presented in the.
normal rate condition, by means of a tape recorder. Finally,
the experimental material. (Stoudt, 1964), which consisted of
three nonsense syllable pair lists, was presented in all
three conditions (compressed, normal rate, and extended) also
by means of a tape recorder.

The compression and expansion of the experimental ma--
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terial, as well as the normal rate of the practice and ex-
perimental material was all done by means of an LM—312.Pitch
Normalizer. During the presentation of the stimuli, the
subjects indicated their responses by pointing to a nonverbal

response mode. Each subjects responses for the practice and

experimental material was recorded on a data sheet, by the

experimenter. The data were then analyzed statistically and

in terms of percentage scores.

Results and Conclusions

A Friedman two-~way analysis of variance (Siegel, 1956)
revealed the following:

(1) There were statisﬁically signifiéant differences
{(beyond the ;001 level of confidence) between the aphasic's

ability to discriminate and the three time conditions. The

poorest discrimination scores were obtained in the extended

condition. Higher discrimination scores were obtained in
the compressed condition, while the highest discrimination
scores were obtained in the normal condition.

(2) There were statistically significant differences
(beyond the .00l level.of confidence) beﬁWeen correct dis-
crimination and the number of different distinctive features
involved. Higher discrimination scores were obtained when
there was a greater numbex of'different'distinctive features

between the nonsense syllable pairs, regardless of time
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condition.
The data were also subjected to an examination of per-
centage correct scores. This type of examination revealed
that on an intrasubject basis, each of the subjects demon-

strated his poorest discrimination scores in. the extended

condition. Better discrimination scores were obtained in

the compressed condition, and the highest discrimination
score for each subject was obtained in the normal rate
-conditidn.

Due to the small number of subjects used in the present
study, statements about percéptual abilities of an aphasic
population are difficult to make based-on these data.

The results of this investigation showed that the time
conditions did affect the aphasic's ability to discriminate
the nonsense syllable pairs presented. Discussion with five
of the subjects produced complaints that the extendéd stim-
uli were toollengthy and that the compressed stimuli were’
presented too rapidly. It appeared as though the compression
and éxpansion of the stimuli had a diétortion effect upon
the material. When the LM-312 Pitch Normalizer was returned
to Lockheed for servicing, subsequent to this investigation,
it was discovered that three of the filters in the extended
mode had been placed in the system backwards. The distortion
that was noted in the extended condition, was‘prObably'a'

direct result of the reversed filters.
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" Schuell, Jenkins, and Jimenez-Pabon's (1964) contention
that aphasics would respond'more adeqﬁatelyvif the stimuli
were presented a "little more slowly" was not supported by
this investigation. The results of this study agreed more
with those of Parkhurst (1970, 1971), and DiCarlo and Taub

- (1972) who all noted, in some degree, that aphasics perform

poorest in the. experimental conditions-with time-altered
speech.,

The primary findings indicated that the compressed and
extended stimuli did not improve accurate discrimination
scores for any of the subjects, as was hypothesized. Instead,
poorer discrimination scores were obtained in the compressed -
and extended conditions. Furthermcre, each subject demon-
strated that correct discrimination of nonsense syllable
pairs was positively related to the number of different dis-

tinctive features involved, regardless of time condition.

Suggestions for Further Research

The following topics have been suggested for further
research by this study.. | |

-Of primary importapce,-the extended_étimuii should be
reprocessed through the extended mode to determine whether
the reversed filters actually did héve a distortion effect
upon the stimuli, |

Further study is also needed to determine if there is a
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difference in the aphasic's ability to discriminate between
nonsense syllable pairs and between word pairs when they
are presented in the three time conditions.

A comparative study with normal subjects would bé‘in
order to determine whether the poorer discrimination scores

in the time conditions were the result of the aphasics brain

lesions or due to the time-altering process.

Further study might involve. the same stimuli, but with
controls for the interstimﬁlus interval during the time-
altering process. |

Finally, a larger population of aphasic subjects are
needed to better estimate whether the findings of this study

hold true for the general aphasic populaticn.
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BIOGRAPHICAL INFORMATICN OF SUBJECTS

APPENDIX A

|
|
\
\
|
\
|
|
I
\
|

Subject 1 Subject 2 Subject 3 Subjeét'4 éubject 5 Subject 6
’ |

AGE 46-6 47-8 38-6 58-11 | 44-5 32-10
MONTHS POST :
ONSET OF 4 6 18 6 10 45
LESION
NATURE OF LMCAT™ LMCAT* Traumatic LMCAT¥ LMCAT LMCAT"
LESICN
PRESENCE OF yes no no slight . slight yes
HEMIPARESIS
AUDIOGRAM R 20-15-10 R 10-5-10 | R 25-25-25 | R 5-15-30 R 15-15-20 R 10-5-0
500, 1000, L 10-10-15 L 0-0-5 L 25-10-25 | L 5-10-20 L 10-10-15 L 5-0-15
2000 H=z.
%, CORRECT 96.0 90.0 95.0 190.0 92.5 97.5
WEPMAN TEST '
% CORRECT 68.7 64.4 96.9 96.9 98.8 81.6
TOKEN TEST
OVERALL % 25 60 84 82 91 60
SCORE ON ‘
PICA

¥ Left Middle Cerebral Artery Thrombosis

TR N Lol TN TER TR L (Y

S et ) e qy g pmeeness e
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APPENDIX B

TRAINING, PRACTICE, AND EXPERIMENTAL MATERIALS

Training Material

1. cat/dog
2. white/white

3. knife/fork
4. desk/hill
5. spoon/spoon
6. coat/shoe
7. left/right
8. dim/dim

9. in/out
10. Dboy/girl

1. [mik/sik
2. nem/S5em
3. rel/rel
4. gob/s2b
5. rerb/rerb
6. bis/Sis
7. vem/5em
8. bi¢/bib
9. gIip/eip
10. gob/pab
11. dap/dap
12. gis/vis
13. haxs/h=xs
14, derzb/terd
15. dep/tep)

Practice Material

1.

2.
3.

4.

5.
6.
7.
8.
9.
10.
11.
12.

frexb/lerd

waid/lazd
ré&l/rel
reig/dzelg
hzs/res
weid/le1r®
hxdz/1xd3
ler8/re1®
d3zal/ral
weltb/weit
la®/1la®

wb/hob]



1. [klv/ﬁlv
2. g39/go0 .
3. 4rd/z1d
4, ziv/div
5. kxev/kev
6. " zus/tu)
7. 5Ap/bAp
8. tid3/pids
9. dib/nib:
10. keig/peilg
11. kxz/tez
12. nid3/midy
13. kIp/bip
14. Dbit/zit
15. =zuk/guk
16. feib/ferb
17. 4et/zec
18. %€d/ped
19. sei1o/kes®
20. gidy/@dsy
21. fop/nop
22. zous/nous
23, fep/tep
24. gerts/feity
25. Dberp/mexp
26, mrp/fip
27. szf/vaf
28. t28/t>0
29. feib/perb
30. goum/poum
" 31. 01b/pib
32. zit/kit
33. @Qir/zir
34. nrf/spf
35. eit/eit
36. siz/91z
37. noukﬁﬁouk
38. pwv/9ev
39. 8&p/bep
40, 619/t1§j

Experimental Materials

LIST 1

41 .‘

42.
43.
44.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55,
56.
57.
58,
59,
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75,
76.
77.
78.
79.
80.

_ 45,

[tal/sal
sxz/s2z
Sext/vert
nzl/txl

martf/vaif .

piv/div
tarn/vaz
dou§/60u2
sit/fit
dep/vep
frt/det
‘boum/zovm
teg/deg
gez/m2z
vouk/gouvk
krz/Qxz
2a/na
ous/fous
hrd/veed
$is/kis
kzg/daeg
zig/sig
paf/zaf
bouf/pouf
Qart/Qart
ders/ge1s
setb/gerb
vig/nig
tovf/mouf
peib/perb
Qop/fop
mAn/@An
zu@/zul
PEN/seQ
MRV RV

novf/kouf

kov®/gouv®
fxm/s1m
OAt/dat
gat/EAt]

8l.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

58.

[perg/ve1®
2k /jek
am/gam
no£f/Qof
kxb/mzb
narp/naip

"s21t/£21¢

velt/oext
pef/mef
dnt/sant
0ig/tig
Guk/suk
feItf/kext?
betﬁ/bat
dun/bun
b€7/gcz
mar /mar
bod3/tads
pa®©/nad
bov/£av
fat/zat
gal/nal
vauvt/vavt
mag/nag
enl/bAl
dis/fis
farm/vaim
barm/na:m
gak/éek
AV /bAvV
mas/dae
merg/serq
5esg/5ezg
gauv /tau?
Sis/Ris
tis/5is
S0v@/moue
vez/kxz
voum/boum
des/des]

P



1.
2.
3.
4.
5.
6.
7.

g

9.
10.
11.
12.
13.
14.
15.
le.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27. .

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Caiv/drv
dout §/sout$
Sus/kus -
got5/pots$
beim/velm
mef/pxf
VXS /FRS

‘vouqg/koun
vel/@et
£AL/6AL
telv/terv
nis/$is

faidj/sazds

naé/%aoe
vef/sxef
tert/ge1t
nAz/nAz
kib/01b
mip/fip
618/%18
m1$/k19
geld/veid
mis/bis
ga2d3/teds
nak/eAk
geik/merk
gots/£ot4
9ig/%ig
gAz/ Az
dAp/tap
tef/fef
maut/savt
gxk/g&k
baev/zxv
z1d/n:d
doz/moz
vauf/pauf
drp/SAp
nip/fip]

1}

“poug/foug -

41.
42.
43.
44,
45.
46.
47.

48,

49.
50.
51.
52.
53.
54.
55.
56.

.57.
. 58.

59.
60.
6l.

62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

LIST 2

[bif/big
S2s/fRs
dis/vis
g3s/62s
fek/Sek
dib/@eib
Ve Rz
kif/sif
bAB/nAe
Jim/sim
dep/gep.
§in/pin
verbh/ferb
guv/kuv
v1t§/t1t7
zet/xet
daip/faip.
nee/kxd
p1£/d1f
fas/fas
bAS/OAS
§rd3/mAds,
vaid/mard
gud/zud
menN/nen
pxd3/szdy
ners/teis
vin/zin
veit/velt
z19/210
vart/fart
biv/kiv
gim/nim
m&g/@&ﬂ
' selg/selg
zi§ /mi
zim/fim
fik/e@ik
sAat/tAat
t219/k214]

8l.
82.
83.
84.
85.
86.
87.

88.

89.
90.

922.

93.

94.

95.

96.

97.

98.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
1l16.
117.
118.
119.
120.

59

[buv/fuv
peib/pelb
xxl/tzl
ke18®/pe1d
n21d/poid
meb/teb

bAp/XAP

nexk/deik;"w

bez/tez
ved/nxd
pue/Sue
tuv/puv
me19 /met$
gerg/derg
%ouvb/noub
bul/4ul
bav/grv
de1§/get$
s1£/031f
zal/tal
biv/div
Yai1k/0ailk

- ©9s/00os8

k20/k>9
beip/se1p
bot;/pats
nim/sim
zun/dun
kum/ fum
zav/pav
21r/091ir
zovk/§ovk
Gem/sem
zoum/soun
zi1b/kib
gnz/gAz
tr{/ex$
douvf/kovf
pig/6ig
Jet/ket]
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LIST 3
1. [aait/dart 41. [feb/seb 8l. [teg/fcg
2. veip/beip 42, OAp/dap .. 82, /beef
3. kein/veiy 43. sig/%ig 83. av/pov
4, eib/me1b 44, Kei@/gei@ 84. nouk/}ouk
5. al/tal 45, kaz/naz 85. ©om/som
6. 7ib/@ib 46. mip/%ip 86. ©OAb/6AD
7. to8/go0 47. sif/pif 87. seig/neig .
8. Yaz/%az 48, zoub/zoub 88. o61m/zim
9. saixd/mard 49. ©Af/mAqg 89. Kkir/zir
10. mazf/dazf 50. ©im/fim 90. oxf/p=f
11. Dbie/bie& 51. pab/pab 9l. pif/gif
12. §£k/5ek 52. tA9/mAQ@ 92. faim/paim
13. ni¢/bi$ 53. naIlr/varlr 93. t2b/tab
14, fes/ves 54. sit$/grt 94. sxf/vef
15. f1d3/dids 55. gadz/dads 95. fert5/me1t7
16. @Ap/bap 56. ®aik/kairk 96. bis/mis
17. nug/mug 57." pav/brv 97. fik/gik
18. wvoum/voum 58. pab/zab 98. de;/tId;
19. nal/gal 59. sim/zinm 99. nxp/zz0
20. fouv/zouv 60. kas/das 100. feits/nerts
21. frz/bzz 61. keIf/geIf 101. OAfL/gA£
22. pim/nim 62. Yrm/vem 102. sng/kAg
23. tuv/buv 63. ;ig/fig 103. pout/jout
24.  miv/mrv 64. 0y /no 104. Z&et/zét
25. gav/bav 65. ©29/kd 105. Youp/foup
26. d4Ap/bAp 66. varlk/galk 106. zuk/guk
27. s:j/bsg 67. mxv/gzmv 107. =zig/vig
28. fa®/ka 68. tAap/dap 108. kad /bad
29. sop/4op 69. zik/bik 109. mie/zi®
30. ®@is/tls 70. ay/dav 110. kyz/tez
31. sits/dit7 71. varb/daib 111. pov/kov
32. paf/mzf 72, fgout/fout 112. dfg/neg
33,  ®©eird/verd 73. k/d®rk 113. prv/tiv
34. sib/fib 74. toub/voub 114. ¢m/bem
35. nav/nav 75. drv/piv 115. ovs/zous
36. kaid/matd 76. mek/vek 116. koi%/kot
37. ©xg/mg 77. txd/nid 117. dug/zug
38. etb/gelb 78. 41d/vid 118. Gen/zaxn -
39. k/gxk 79. setb/seidb 119. garf/garf
40. paxﬂ/vaxg] 80. terb/seib] 120. kr\g/g/\vﬂ
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Erxrata

The lists of the auditory discrimination task are pre-
sented in this appendix as they were administered to the

subjects. -

Errors were discovered in these lists after the testing

“was completed. The following corrections are presented so

that each list might conform to the distribution of sound

contrasts which were basic to Stoudt's (1964) construction’

of these lists.

List Item Given Should Be
1 12 [id3/mid3] [zid3/mids] -
14 bit/zit] vit/zit]
39 | [0ep/bep] [asp/beﬂ
65 [eatt/0azt] [ea1t/yazt]

2 | 14 [fatd}/sardﬂ Efaig/sajg_]
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APPENDIX C
SPECIFIC SOUND CONTRASTS»ARRANGED ACCORDING TO
NUMBER AND COMBINATIONS OF MILLER AND NiéELY

. PERCEPTUAL CHARACTERISTICS

0 MILLER AND NICELY PERCEPTUAL CHARACTERISTICS

. R - 74 - I ©od/d C£/f
g/g9 k/k m/m
n/n p/p s/s
t/t v/v 2/2
e/® /5 5/
1 MILLER AND NICELY PERCEPTUAL CHARACTERISTIC
Voicing Affrication Duration Nasality Place
b/p p/£ s/0 m/b t/p
a/t b/v z/é n/d . t/k
g/k t/0 | k/p
v/£ ' d/§ b/d
z/s : /g
3/@ : d/9
: m/n
£/0
s/ 5
v/g
2 MILLER AND NICELY PERCEPTUAL CHARACTERISTICS
Voice~-Nasality Nasality-Affrication Voice-Duration
m/p . v/m z/0
n/t n/Y : s/%
Duration-Place Voice-Affrication Nasality~Place
£/s : b/f - b/n
v/z v/p d/m
£/5 o da/0 g/m
0/% ‘ t/% . g/n
Affrication-Place Affrication-Duration Voice-Place
k/€ p/O s/t b/t g/t
g/v k/0 z/d » - b/k v/©
t/€  9/% k/$. d/p £/}
a/v  b/¥ | - d/k  z/§

g/p
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3 _MILLER AND NICELY PERCEPTUAL CHARACTERISTICS

~Nasality-Affrication-Duration Nasality-Affrication-Place

z/n v/n
: m/X
Voice~Nasality-Affrication. Voice-Affrication-Duration
m/ £ d/s
n/e z/t
q/6
————— —— ~~Voilce~Duration-Place Voice-Nasality-Place
z/£ n/t
s/v m/k
v/% n/p
&5 n/k
Voice~-Affrication-Place Affrication-Place-Duration
g/f p/s
v/k k/s
a/f o/z
v/t q/z
b/o p/$S
g/6 t/5
p/%
k/%

4 MILLER AND NICELY PERCEPTUAL CHARACTERISTICS

Nasality—Affrication—

Nasality-Affrication-

Place-Duration Voice~Duration
z/m n/s
Nasality-Affrication- Affrication-Duration-
Voice-Place Voice-Place
n/f z/k
m/e z/p
q/8
b/s
b/$
as%

5 MILLER AND NICELY PERCEPTUAL CHARACTERISTICS

Voice-Nasality~Affrication~Place-Duration
m/s
m/7
n/%



APPENDIX D

NONVERBAL RESPONSE MODE

SAME

INoT THE ShHe|

=
O

/\
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'~ CONDITIONS

LISTS

CONDITIONS
LISTS

CONDITIOQNS
LISTS

CONDITIONS

- LISTS

CONDITIONS
LISTS

CONDITIONS"

LISTS

APPENDIX E

COUNTER BALANCED DESIGN USED

FOR STIMULI PRESENTATION

SUBJECT DAY 1
1 CNE
123

2 NEC
123

3 ECN
123

4 CEN
. 123

5 NCE
123

6 - ENC
123

DAY 2

NEC
231

ECN
231

CNE
231

NCE
312

ENC
312
CEN
312

DAY 3

ECN
312

CNE
312

NEC
312

"ENC
231

CEN
231
NCE
231




LOHL4dOS

§-2
s-3
S-4

5-5

75.0
91.6
75.0
66.6
83;3
91.6

1 AVQ-IDILOVEA

¢ AN@-FOILOVYEd

75;0
100

91.6
75.0
75.0
9l1.6

€ AV@-dDIJOVHd

75.0
91.6
91.6
66.6
91.6

€l.6

APPENDIX F

INDIVIDUAL SUBJECT RAW SCCRES IN PER CENT CORRECT

NVYAEW HOILOYId

75.0
94.4
£6.1
89.4
83.3
91.6

T AVd-dIsSsSTAdNOD

. 40.0

67.5
60.0
55.0
37.5

82.5

¢ AVA-QdSSHIINOD

70.0
72.5
7C.0
85.90
45.0

72.5

£ AVA-QIASSHIYIWOO

77.5
70.0
67.5
70.0
72.5

77.5

© NVER qISSIUIHOD

62.5

70.0

65.8 .

70.0
51.7

77.5

T AVd-HILYY TYNION

72.5

97.5

77.5

87.5
92.5
95.0

80.

92.

82.5

82.
87.
92'

7 AVQ-HIVY TTYWION

0
5

5

3

W

92.5
87.5
97.5
77.5
85.0

90.0

€ AVA-FILIVE TTYWHON

NVAN FIVY TYWYON

81.7
82.5
85.8
82.5
88.3

92.5

T AVA-dHANILXE

50.0
62.5
37.5
52.5

37.5

57.5

¢ AVA-qIaN¥IXd

55.0
62.5
60.0
52.5
20.0
62.5

£ AVQ-JIANHILXY

57.5
65.0
52.5
45.GC
40;0

65.0

NVYIW dQEaNIIXXA

54.2
63.3
50.0
50.0
32.5
61.7
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