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* This study was designed to investigate the effect of (éued
Speach on profoundly_ hearing-impaired childrens' speech reception
abilities under seven conditions of presentation: audition; lipreading;
: . audition and lil;reading; cues; audition and cues; lipreading and cues;

A

and audition, lipreading and cues. The 18 subjects had been taught
thro‘ugh the use of Cued Speech for at least four years. They were

“ . .
presented witp specially designed speech tests (syllables and key words
in sentences) which had been recorded on color videotape, and they responded
’in writing. Speech reception scores of over 95% with the key word in

~

sentence materials \a.nd over 80% w(ith the syllables were obtainet‘l?with
lipreading plus cues, and audition, lipreading pl\ﬁr’cues. Equally high
lévels of accuracy in speech reception by such children have not pre-
viously \been reported. The subjects also demonstrated the ability to
}xse audition with the se;xtence materials, both in combination with lip-

reading and with cueﬁ, though there were large individual differenées

under these conditions. Speech reception ‘abiiit'ies in the lipreading~ \

plus-audition condition .were highly correlated with scores for speech
production; while language atfainments were correlated with reception
0 ) through Cued‘ Speech. The implications of these findings to the field

discussed. , P ’ it

7 .

. of aural rehabilitation arxe

G

iy




w % . \ . B
| AW " , , . . \‘ .o ’ R ’y’
\‘ T
. . S . :;
- | KBSTRACT o - X
Gaye H. Nicholls ' L ) I |
Cued Speech and the Reception of Spoken Language. C
i . . ' - t;\ ’ ‘o o
B 3
4 M. Sc . Reseal‘ch ‘ . . ! ‘.‘ ' &t« -
8chool of Human Commmication Disorders ;;;,;" R
McGill Umiversity ;ﬁ; 5
- ‘ . ° "‘
Ce projet a &t€ préparf dens le but d'examiner 1'effet du

,g,,,’,'bﬁed Speech" sur les capacités de réceptiox; du langage des enfants

Vet
!

;\
\"".

d€ficients auditifs sous sept conditions de présentation: audition;

- lecture labiale; audition et lecture labiale; "cues"; audition et

“cues™; lecture labiale et "cues"; et, audition lecture labia}e et "cues).

\  Les 18 sujets Mnt entrafnés par l'utilisation du "Cued Speech” pen-’ |
dant au moins quatre ans. ' On 1;ur a présenté des tests de langage
spécialement congus (q;rllabes et mots~clés dans une phrase) qui avaient
& é enregistrés sur bandes m/agnétoscopiques de couleu%'. Leurs réponses !
furent par écrit . Pour ce qui est de la réception du langage, des
moyennes de plus de 95% furent cbtenues pour les mots-clés dans les ' éa

. phrases, et des moyennes de plus c{e 80% furent obtenues pour la lec-

" ture labiale avec 'bued' et 1'audition, lecture lebiale et les "cu&p". ’

o Ce niveau de précision dans la réception d:a langage chez les enfant;
profondément sourds n'a pas été rapporté antérieurement. Les sujets

- ont de plus dfmontré 1'habileté d'utilise; 1'audition dans les phrases
tant avec la lecture labisle ci;x'avec les "cues"” q‘uoiqu'il Yy eu de

' . grandes différences individuelles sous ces conditions. La capacité

de réception du langage dans le cas de la lecture labiale avec N
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1'audition correspondirent hautement avec les points obtenus pour la .
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Chapter 1

INTRODUCTION

. 1 " “ v
‘ »
», Profound %d total hearing impairment is an immense harrier
) 0 -

to effectivé verbal communication. This is particularly thwheu such

' impairment is present from earrly; infancy, the period in v;hich linguistic

3y

skills” are normallfr acquired. The profoundly hearing-impaired child ﬂay .

have average intelligence and .the social needs common to his peers, yet

be deprived of normal intellectual, sqiial and educational opportumities
] 4
simply because he can not.adequately receive the spoken word or use

speech. .

« et

Many different approaches to helping hearing-imp;ired children

b t

overcome their handicap have been suggested and attempted. It is now
. common for hearing-impaired children to-be taught principally through

sign language. This approach may be succe_ssful in some respects but

[

Y . N z
who sign. Relatively few people are fluent signers. Other such ‘children

has the disadvantage of limiting the child's communication, to others

may' be-taught orally, that is, in a systemp whizh, stzjesse’s the impo;tance
of speechf‘the use of residu\al heari?g and -lipr ading. This approach is
m;)t h'o,:::wever, appropriate for those children‘who find the auditory signal
too dggii'aded’ and the visual sigt:al too ambigum\xs to decode. T

|

-

v e !

Because communication through speech reception and speech

production permits hearing-impairgd, childrerr to function independently

in society, much effort has been expended in providing them witlnx devices

that can either supplement the i'mpmrerished acoustic signal, such as

.
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hearing aids, or of fer alternatives to it, e.g. visual or tactile displays.
(x P -
An, approach suggested by Cornett (1967), known as Cued Spéech employs a

: set of wanual (hand) cues rather than a dbvice. Eight 'hand configura- *
tions and four hand positions (to be described in more detail later)
-l;.re used to disambiguate the pattexi'ns of speech that can be seen on the e
1ips of a speaker. This system has neither beén extensively employed
nor intensively stud:fed. Its potential iyuportance' ag a tool in teaching

bel.lrin'g-impaireé. children led the writer to design and carry out the.

present study. o

Eighteen children who had been taught by means of Cued Speech .
for four years or more in a school in Australia served as subjects.
« [3 5
. Theirx perfor&ance under various 5:onditipns of speech stimulus presenta-

tion was measured by means of tests especially constructed for the pur-

pose. The scores on these tests, and their relationship to the various

| . N ~
charaé¢teristics of the subjects proy\ide the data whicv{ will be presented
& .
and discussed in the following pages. )
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! Chapter 2.

)

REVIEW OF THE LITERATURE

©

N

t

"
-. ' This atudy is) naemed with various aspects of speed': reception

by pmfonx%ﬂy hearing—inpaired ‘thildren.

f lipreadimg abi.,litYu the use of msidual audition, the effects’ of céubining

It was designed to i.nvestiqata

audita.on and l“ipreading, and the contribution of Cued Speech. Tha fol-

' lowinq review therefore, focusses upon each ofithese areas, particularly :
as it relates to work with profoundly hearing-impaired subjects and their

ability to process 'spoken language. -

Lipreading

. Aipreading is the art of understanding speech through inter—
A ) o - :
pretation of the visible articulatory movementd of a speaker (Nitchie,

"1913). Because movements of the face,- tongué,. jaw and throat Flay a

"
=Y

part in v1sua]\ speech reception, and language offers contextual inqor-

mation, some writers (e.g.: Bergef, 1972) v cfonsider the term "speechreadmg
5 &

to be a more approprviate label 'for the task. The term lz.p;reading is ysed

throughout this report as it alsonr‘:éngins in common use {Schow and Nerbonne,

1979). . ' ' S

. '
! LI > Q
N ! [ . N .

s

Those who have limited he¢aring gen’é}zawlly have to i'ely upon Iip-

reading to compensate as far as possible for their auditory deficits.
i T l ’ ' o ’ ’ .
Totally, or near totally deaf persdns may find themselves completely

dependent upon it. ‘Current knowledgé relating to the }iéreéding'of

‘consonants, of vowels and of running speech under various conditions is

- a «

briefly reviewed.
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Oonsongnt Reception
4

.

’ Numeréus -gtudies have investigated the adeq\‘iacy of the

2 '
visual moé'alitx for the reception of speech (see Berger, 1972, for a

)

detailed review). Many consonants that are acoustically distinct (e.q.

/p/ and /b/), can not be differentiated visually as fl:hey are formed with

.

S B N
the sape articulatory movements. Other sounds are produced too far back

_in the oral cavity to be clearly visib¥e fe.g. /k/ and /g/). The infiu-

@

ence of different vowel and consonant environments in coarticulatidn
furth‘er r:'educes the accuracy of consonant reception. Blends, or conson-
ant clusters, are frequently interpreted as single phohemes (Franks and
Kimble, 1972) and the open-vowel /a/, affordls higher levels of intelli-
gibili't;y than either the front or back voweis,,/u/ and /i/' (Erber, 1971a;
Pesonen, 1968). These factors result in a filtering of speech so that

fewer consonants are ewailable in lipreading than can normally be heard._
: 4
-~

Woodward and Barber's (1960) classic study first established

the phonemes that.can be clearly differentiated visually in syllables
. \

with /a/. They found four groups of homophenous consonants; that is,
donsonants that look alike. These were:

1. p., b, n. . />

2. £, v. '

3- . wl r‘l' J,

.'1“ ——c P ) . . ’

4, t! d, n, 1, 0, 5,' 8, zl‘Ir LY, t.rr dav 3, k, g, h.

These four gré:ups correspond to the arficulatory classgifications bilabial,

rounded labial, libio-dental and fon labial.




' J
' Some workers have charnenged Woodward and Barber's original

TSNP,

5
o
&
B
1

classification in subsequent research. Various studies have shown that
the number of visually contrastive groups, texmed visemes by Fisher (1968),

may range from four to twelve (Berger, 1972, pp. 96~97; Binnie, Montgomery
»

and Jackson, 1974; Binnie, Jackson and Montgomery, 1976; Fisher, 1968;
. ) Y
‘ . Walden,, Prosek and Worthington, 1974). Most studies conducted under

PO

everyday viewing conditions indicate that relatively few viseme groups

are available to the lipreader. Fisher (1968), who presented coqa_on&ats

in both initial and final position, found five viseme groups. A f£ifth

group, one additional to those described by Woodward and Barber (1960),
14

3/ in the final position. Five viseme groups with initial consonants

were also found by Binnie et; al (1974). These were:

t

\ﬁ was formed by either /k/ and /g/ in the initial position, or /s, t, 43,
:

i

t

:

i , 1. Pps b, m,

2, £, v.

® 3. 8, 8.

4. [, as.

5. 8, z,t,d,n, k, g.
However, the basic cpnsistenc]f of Woodward and Barber's original classi-
fication was confirmed by Walden et al (1974). Virtually all of their
subjects obtained a high degree of homogeneity of performance in the
visual reception of consonants, ;with responses, falling into the original

four groupings. Only a few could distinguish a greater number.

Under exceptional viewing conditions, ability to lipread con-

sonants can be substantially improved. Binnie et al (1976), conducted

an experiment with flood lighting arranged at an angle of 45 degrees,




Ry
2

- three feet from the speaker's lips. The improved visibility of tongue

\-) movements allowe;i the subjects to differentiate 9 viseme groups. The

o

groupings yiélded under these conditions were as follows: .

2
L]

l.: p, b, m. . 6. 1, n.
. 2. £, v. 7. [, 3. & ,
. 3. w. -“ 8. t, d,.s, z.
4. r. ) ‘ 9. k, g.
5. 9, 8.

These researchers considered that testing under optimal lighting condi-~
tions was a useful means of identifying individuals‘who experience dif-
ficulty in discriminating place of articulation, and who could benefit
from training in the visual discrimination of consonants in nonsense
syllables. In several research étudies, live presentation of _th“- stimu-
N lus materials has yielded better results for lipreading than those ob-
tained for the same materials when they have been video-taped or filmed.
Such differences in lipreading performance have been'attributed mainly
to the added difficulty caused by presenting a two- rather than a three-

dimensional image of the speaker's face (Berger, 1972, pp. 69-175).

The effects of training on consonant recognition were sf'.udied
in an experiment by Walden, Prosek, Montgomery, Scherr and Jones (1977).
Their purpose was to detexrmine whether subjects could learn to discrim-~
inate consonants: that fall within each viseme group. They utilised 4
programmed instruction techniques with immediate feedback to provide
knowledge of correctness. Their stimuli were pairs of "same" or "different"
syllables. The training resulted in an overall increase of 24% in lip-

O ) reading performance over a two week training period. On pre-training tests,

[ ) . 1t
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the s‘ubjects could distinguisgh five viseme groups, whereas they could
differentiate nine following the 14 hours of instruction given. There
is no evidence that analytic training of the type employed in this study
results in improved lipreading performance with sentence or discourse
materials., However, the authors suggested that higher levels of conson-

ant recognition could be bepeficial in reducing the ambiguities in sen-

tence contexts.

s

Amon;; the few studies on the lipreading of consonants that

have employed children as subjects, those of er (1971a, 1972a),
Heider and Heider (1940) and Pesonen (1968) are the fost important.
Performance in the first two of these studies wasg shown to vary little
with chrorxological age over several gradesor len of time in school
programs in which lipreading was emphasised. Erbexr's| (1971a, 19724)'
studies indicated that children's scores were optimal at a distance of
5 feet from the speaker and better in the context of.the vowel /a/ than
in the contexts of either /i/ or /uf: also, tl;at both normally hearing
and hearing—impaired children were able reliably to discriminate the
place, but not the manner of wvoicing characteristics of consonants through
)
vision. In summary, these studies show that the speechreading of conson-
ants -aimong children is similar to that among adults. Scores average
about 30 percent under everyday lighting conditions and confusions of
consonants are made principally within the four vi:semé groupings desc;i.bed

by Woodward and Barber (1960).
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Vowel Visemes ‘ \

Tt;e visual reception of vowels has received less attention

than the lipreading of consonants. Nitchie (1950, p. 47) considered o
that most vowels are visually distinct. However, Heider anci Heider
{1940) and Berger I;](19'.10) , among others, have shown that this is not the
cagse. Vowels tend to be c;onfused with their adjacent tense or 'lax

counterparts, more so in running speech than in isolation (Berger, 1972,

& «

p. 79). PR ~ .
4

Heider and Heider (-1940) found that vowel recognition is x;\ore
closely related to’?veryday lipreading performa’nce than is consonant
recognition. They als;) found that improvement in vowel recognition couldi
be‘achieved through training. Whereas, with training, finer and finer
distinctions could be made among vowels, consonant reception tended to
remain categorical within viseme groupings. Berger (1970) reported that
there were relatively few visual confusions among back and front vowels,

and high and low vowels. Hre concluded that about 9 vowel viseme groupings

can be differentiated. This was not confirmed by Jeffers and Barley

’

{(1971), who found that their gubjects could distinguish 4 vowel viseme
groupings under normal viewing conditions (namely spoken in connected

v

speech, at an average rate and with normal articulation), and 7 vowel
[ , I
groupings with slow speech rate and accentuated lip movements.

The most recent approach to the study of vowel reception has
been to define the visual distinctive features underlying the lipreading

of vowels and diphthongs. To this end, Jackson, Montgomery and Binnie

(1976), used a multi-dimensicnal scaling technique. They found that the

TN

A
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resulting perceptual dimensions correlated closely with phys:l.cgl meagures
of ‘lip shape and position. The lip separation and size of mouth opening
were the mostsalient characteristics used for vowel identification. The
vertical movement togethér with the size of the mouth opening for the

second vowel nucleus were used to identify the d:l.phthongaa.
b \
In speech, congonants and vowels are coarticulated. It is

not, therefore, surprising that Pesonen (1968) and Erber (1971a) found

that vowel context affects consonant reception. They noted that alveolar

" and velar consonantstend to be masked by the teeth and the lips to a

greater .extent in the context of the vowels /u/ and /i/ than in the con-

text of /a/. This point is emphasised, since it is relevant to the

design and results of the present study.
Linquistic Context r ' ¢

The reception of phariemes in syllables bears only a limited
relationship to their reception in meahingful iinguistic cont'exts. Even
with an intact auditory system, it is apparent that we do not recei;‘re
compietely unambiguous cue;x on all the phonemes in the speech st:rearﬁl
(Foss and Hakes, 1978, p. 93). Analysis-by-synthesis models of audi\’tory :
speech perception (e.g. that of Stevens and House, 19’{2) séate that the
context of the speééh utterance serves to clarify the missing or ambiguous
elements, The same could be true of speech reception through lipreading.
The information stored in long term memor;aryon the’ phonological,‘]'.exircal',

setmantic and syntactic systems of language interacts with the incoming

speech s'ignals in the 1is_tene1;'s active search for meaning (Miller, Heise,

'
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and mLichtan, 1951; L:tng,~ 1978) . This process enables one to perceive
spee&x, not as a series of distinct phonemic units, but”as units of -
meaning conveying information on the speaker's intent. Furthermore,
.t.he listener, while attending to the acoustic signal actually tries to
predict in advance what parts are likely to be the most infc?rmative

(Foss and Hakes, 1978, pp. 96-97).

Liberman (1974) has cast doubts on the possibility that the
eye, c;r Jthe skin, could be a completely adequate substitute for the ear
asg a'pathway for the reception of spe;ech. Thus, according to Liberman,
the speech decoding mechanism described in the previous paragraph is
primarily adapted for analysing a;oustic signals, and the non-auditory
modalties of visj..oh and touch may not have ac®ss to it. He considered

lipreading to be an exception, as there is at least partial phonemic

information conveyed in the visible articulatory movements.

B

Research studies investigating the visual reception of speech

"in meaningful contexts with nonnalflisteners as subjects show that the

processesﬂ of speech perception are hampered by the paucity of visible
information. Pexformance of subjects with sentence materials from the
Utley Test of Lipreading (Utley, 1946) is generally around 30% (Clouser,
1977; Bode, Nerbonne and Sahistrom, 1970; Hardick, Oyer and Irion, 1970).
The reception of discourse materials is much more impoverished. For
example, Hardick, et al (1970), using the Utley (1946) story test,

found that their normally hearing subjects were able to perceive only
4.49% of the material accurately. Similarly, Binnie (1974) found that
6.8% of discou;se material could be identif;ed by normally hearing sub-

jects. No studies of discourse reception through lipreading by skilled

»
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lipreaders have yet been reported. New strategies for measurement of
discourse such as .the tracking technique utilised by Sparks, Ardell,

Bourgeois, Wiedmar and Kuhl (1979) may stimulate such research.

ke

The variables that influence the synthesis of in \ﬁ;’;mation in {
visual speech reception have received consﬁexable attention. The wvisi-
bility of words and the interaction of higher order languaye processes
was the subject of research by Albright, Hipskind and Schuckers (1973).
They measured the reception of matched pairs of English and "Slurvian"
sentences: for example, "Always be polite" - “Ah waits beep a light”,

The pairs were "phonemically similar, and therefore of®approximately the game
visibility value, yet different in linguistic form". _ The authors con-
cluded that the superior performance for the English sentences was due
to linguistic processing, rather than the visibility levels of the words.
The lack of linguistic constraints in the Slurvian counterparts neces-

sitated word level perception, and thus restricted predictability of the

other units.

Such variables as sentence length, complexity and familiarity
have also been the subject of investigation. Results from one study
showed that short 3 word sentences were easier to lipread than longer
ones of 6 or 9 words, (Clouser, 1977). Simple kernel sentences have -
been found to present less difficulty to the lipreader than sentences
containing either single or double-based transformations (Fehr and
Trotter, 1975; Hannah, 1974), and there is a signi,ficant correlation
between sentence famili'arity and relative lipreading ease (Lloyd and

Price, 1971). The implications of results from these and previously

mentioned studies indicate that, for l;’.preaders with normal language
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- abilities, linguistic context can provide at least some information on
- -

the missing or ambigquous elements in running speech.

3
L J

ErbBer (1976) suggests that, in contrast to adults with normal
language, children in the proceés of acquiring language éo not have
wgufficient knowledgé of typical language patterns to make use of con- .
textual information."” They are more depengdent upon the reception of the
acoustic-optical si.gnal itself. To investigate the effects of linguistic
context on the responses of 15 profoundly hearing-impaired children aged
13-;.6 years, Erber (1976) presented both key words in sentences and those
same words in isolation. The intelligibility of the words in isolation
was higher (80%) tl'zan.‘the words in sentences (46%). ErBer's results sug- .
gest both that li;;reading is an ineffective means of acquiring language
and that relatively high levels of finguistic skill may be essential
before linguistic context can aid the lipreader. "The general, question
of how profoundly,:a;ng-impaired children can acquire' language most
-efficiently through lipreading aided by other sensory input therefore

e

remains the crucial issue" (Erber, 1974, p. 107). o

: .

Audition

_There are relatively few totally deaf children (Boothroéd,
1970; Elliott, 1967; Ling, 1964a), the majority have some useful residual

F R
hearing. Technological advances in hearing aids ovek.the past few

° 2 —

decades have made it possible for profoundly hearing-impaired children
(those with hearing levels greater than 90 dB), to receive at least

some aspects of speech through audition. Although such children's

.
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audition alone is rarely adequate for everyday comm{ic‘:atioh, the utili- -

'

sation of ;esidﬁal hearing is widely recognised as a vitally important

component in their acquisition of commmnication skills (Ross and Giolas, /

1978) . ) : '/

‘Research on profoundly hearing-impaired childrex'x'g auditory

capabilities is limited (see Stark (1974) for a detailed review). Most

work on auditory speech reception by hearing-impaired listeners has been
[

s

carried out with adults who have had moderate or severe hearing loss

(for details see Pickett, Martin, Johnson, Smith, Daniél, Willis and )
Ootis, 1972). In general, studies haye shown that the configuration of

subjects’ audiograms can be used to predict ‘the type of errorsthat are
¢ /

likely to be made in speech reception. The qua;lti:y of such errors,

howevér, tends to be idiosyncratig, although error rates increase in .

direct proportion to hearing levels (Bilger and Wang, 1976). One may,

i

therefore, within certain limits, consider hearing impairment as heing

akin to an acoustic filter. For example, if the "filter” attenuates or

" excludes high frequency sounds, then they.will not be audible and errors

on fricatives and unvoiced stops will be likely to occur. Whether sounds
passed by the "filter" will be discriminable will depend upon other
factors such as the iﬁtegfity of the subjects' residual audition and -

central nervous system (Lingk, 1978) .

In the absence of definitive studies, profoundly deaf childrens'

potential for auditory speech reception remains a speculative matter.

/Some writers, such as Boothroyd (1978), Ling (1978), Sanders ‘(1971) and

{

Whetnall and Fry (1971), consider that many profoundly hearing-impaired

children can, under good listening conditions and with appropriate

“

$
o

T




' training, learn to receive speech much as norntally hearing people receive

it when it is low~-pass filtered. They consxder that, when progerly
r's r

fitted with hearing aids, profoundly deaf children shoul,d be able to

" datect, discriminate, ﬁéntify and comprehend speech within the range

of their audition, *using some of the acoustic cues that have been speci-

fied as crucial “in studies of speech synthesis (Stevens and House, 1972),

acoust:l;; phonetics (f.ing and Ling, 1978) ' and auditory speech perception

L4 >
by noml}y hearing persons (Studdert-Kennedy, 1970, Foss and Hakes,
1978). The main acoustic cues for the reception of the d.xfferent aspects
of gpeech are briefly surveyed below;
"\

The Acoustic Aspects of Speech

The sugraseggental aspects of speech, intonation, stréss and

-

rhythm, are conveyed by .changes incfrequency and intens:.ty of the speech

waveform over time. Children with no hearing beyond 500 Hz can hear
the suprasegmentals as most of the information on voicing :is present

below 300 Hz (Ling, 1964b). .

Hearing for time/intensity information by profoundlylhearing-

»

impaired children has been demopstgd?:éd by Erber (1972b). In an experi-
ment using common nouns as stimuli} he modified the speech signal by

eliminating the spectral information. The remaining wave-form envelope
i
comprised.only time/intensity information. When this signal was provided

together with the visual pattern, a mean increase of 7% in speech recep-

tion scores over lipreading alone was achieved. Similar increases have

been demonstrated when lipreading has been combined with tactile stimuli;

’
W
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‘ the spectral changes which are characteristic of speech.
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thus, Boothroyd and Cawkwell (1970), Exber. (1974, p. 22) and Nober (1967)
have conslidered that many prpfemdl;( deaf child"ren's tl;teshqlde might be-
of tactile rather than auditory origin. Stressing this likelihood,

Exber (1974, p- 48)‘*suggest‘ed <that pmfeur}dly deaf children have 'the‘
abili.ty to percei{ré time and intensity cues in spe‘e@x but ;wt to dis-

crimina}:e small differences in frequency or rapid frequencyh c:pimges,r i.e.

-Exber's results

can not, however, be interpreted as evidence that all profoundly deaf

-

éh,iq}dren have only tactile thresholds or are unable to use freqnency in-

. * ° 1

9 ~
formatiorr. Risberg and Agelfors (1978), among many others (see Stoker

"
(1977) for a deta}lfed rev:Lew) , have shown that some profoundly deaf

children have difference limens for frequency of as much as 40% but many
\ .

for as 11tt].e as 5-7%. Even a 40 percent difference limen for frequency ’

should allow hearing impaired children to percel.ve broad intonation pat-

terns, which often cover.airange of over halg an octave (Liebermai, 1967).

N

Furthermore, hearing-impaired subjects who initially have poor frequegcy'

discrimination may substantiallir improve with tréim‘;hq (Gengel, 1969;
Risberg and Agelfors, 1978). . ! '
' s/
!

o *

@ i

The vowel formants are the peaks of energy that occur vhen the

harmonics of the fundan;ental frequency- of the,voice are filtered and

AL vowels have a first

formant ‘resonance below 1,000 Hz and can therefore _be detected by children '

resonated in the vocal tract during phonation.

oo
v

with hearing under that frequency (Ling, 1976). Reception of both ﬁ:rst i
and second formants, however, is essential for identififation of thé. ..
vowels by normal listeners (Delattre, Liberman, Cooper and Gerstman, -

1952). Owens, Talbott and Schubert (1968) have also Found- that hearing-

<«
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l’impaired pe;raons require. r:i;ring extending to 3 kHz, the upper limit of \

" F2 -for the vowels, if these sounds are ‘tu be consistently identified cor-

rectly. ‘
L s .

!

The consohants .are classified according to their voicing,

Q 4 : « )
place and manner of articulation. Acoustic cues for both voicing and

' manner are spread over a broad spectrum of frequencies, and are contained
J L)

in the time/intensity patterns of speech (Boothroyd, 1978). Perceptual

sconfugions among consonantsmade by non’l_\ally hearing subjects under varying

[y

_pignal to noise'ratios were studied by Miller and Nicely (1955). They

found that the features of nasality, voicing and affrication could be
|

. differentiated on the basis of low frequency information below 1 kHz. .
Nasality and voicing were particularly resistant to distortions of the

signal, and each feature could be distinguished on the basis of cues’

1

under 500 Hz.

Contrasting results have been obtained when profoundly héari"ng;

3 J

¢ L .
impaired children were tested for discrimination of voicing and nasality

. - ' L
clies. One experiment used. consonants, from each class of sounds in syl-

-

1
! "lables with /’a/ as stimili (Erber, 1972a). The random nature of the
(i

7 responses when audition alone was ‘used jndicated that these children
Y2 ’ N

v

Y’ could not classify the sounds on the basis of low freqi_:ency_ cues avail-
able. Results from other experiments show that children with losses
'e?:céeding 90 dB can detect and discriminate these cues (Bennett a.r:d
Ling, 1977; ]Boo,throyd, 1976) . Ling (1974, p. 52) suggested that Erber's
subjects’ fai:lure to discriminate such distinctions mﬁﬁ; be due to their

lack of adequate tﬁaining, since Aston (1972) had found 'that training

resulted in marked improvements in ability to discrimifjate nasality and
I8 “
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" made no sush gains.

Lo .\ «

voicing features. . e _ .
E } ) ) PR ) 0 . -
St - R N C | . . - .
° The importance of training has recently been demonstrated in

two studies, one by Lieberi:h and Subtelny (1978), and the other by

Novelli-Olmstead (1979).

©

Both investigated hing's (1976) hypothesis
that trainj‘ing“ixi speech production would lead to improvements in spéech'

(r - "
ception. 'l‘his hypothesis was based upon the Motor Theory proposed .

by Liberman, ‘quper, Shankweiler and Studdert-lcennedy (1968) . Acoordmg

¢

to this theory, speech is in part percei’?ed through reference to the

listener's knowledge of his own speech acts.

“

{1978) worked with 58 profoundly hearing—impaxred young adults.

Liéberth and Subtelny

In the
course of learning speech ove‘r a 20 week p riod,, their‘ subjects made,
mean gains of 17 percent .n a;hditogy perception as measured by a test -
of phoneme identifjcation, The control .gré.l/lf;), whS were not taught speech,
It is possible that ﬁl{e;:r.e results were due to their
use of hearing éuriné trair}ing rather than their learning spéec}; as such.
This possibint:v was covered\in the study carried out by Novelli-Olmstead
One member of each pair ’

(1979). She worked with 7 pairs ‘of “children.

actively learned to . The other listéned, and was not encouraged

G, >
t‘; talk. Training'over a six week period led to significanty gains in

auditory discrimination only for the seven subjects taught speeth. _These

v

studies suggest that speech production skills should,' if possible, be

. investigated when the speech reception skills of hearing~impaired. chjtldr"en‘

are i:eing studied. 2 : ) ‘.

(
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Linguistiﬁ Context. As in the case of lipreading, the

nurber of phonemes available to profoundly hearing-impaired children
- through audition alone, relative to the total number %n the language is
greatly reduced (see above). Bwen those phonemes tbat Fiﬂ/be heard by

sﬁch children may not be identified on the basis of the Same, or the

same number, of acoustic cues avai;able to normally hearing listenegg

(Bootﬂroyd, 1978). As speech is ;/highly redundant signal, several
NNacoustic cues sé?ve to épecify the same phoneme (Libermén, 1970). Fox
example, a given plosive may be identified through reference to either
the ;;riant energy (voyel—to—consonant tran;itions) or the invariant

u
energy (the bursy following a period of silence{, or both (Ling, 1976).
{This may not be'the case‘in lipreading, where .only one visible pattern )
has to define a given phonemg%m‘é&oup of phonemes.i According to Fry
(1978), thg profbundly hearinq—impaired child searches for those auditory
cues within his‘ranée of residﬁal audition that mast effectively help
him to identify each audible sound pattern. There are, however, some
sounds that have no enérgy.within a profoundly hearing—impairea child's
auditory range, e.9. /s, £ and ©/. The child must then learn to predict
Y ’ &

the presence, of inaudible sounds from‘ﬁis knowledge of morphology.. With-

out such knowledge prediqtions of this type can not be made.

The detection and the categorical identificati&h of ﬁany acoustic
,p;tterns is then, ionssiblg for’profoundly hﬁé;ing'impaired‘childrenl
As with lipreading, there is not enough inform;tiop in the- acoustic sig-
nal available to such children to permit them to learn,language throughV
audition alone. How far spoken language cag be received through hearing

will vary according_to the extent of a child's residual audition. |
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Similarly, the emtent of a child's residual audition will largely deter-

mime how w’ell he can use hearing to help him dis;mbiguate the lipread
form. 1In normal everyday communication, profoundly hearing-impaired

s

children are rarely called upon to rely solely on residua;L audition.

Audition and vision combined are the usual means by which they receive

speech in sych contexts.

Audition and Vision

¢ s J

Skill in audio~visual speech reception is of paramount impor-
S

) - (
tance to profoundly hearing-impaired children as it permits communication

in society at large through the use of spoken language. It has long
been recognised that the \com?r%d use of the modalities is of benefit

in speech reception (Clarke, 1957; Ewing, 1940). 'I‘he,audi.tory-vi.sual
reception of consonants, words and sentences has consistently yielded
bettex results than reception by either modality used separately (Binnie,
1974; Erber, 1971b and 1972a; Numbers and Hudgins, 1948; Ross, Kessler,
Phillips and Lerman, 1972; Risberg and Agelfors, 1978; Walden, Prosek

and Worthington, 1974).

In a review of studies concerned with dgtermining the relative
contributions of the two modalities in auditory—vismfal speech reception,
Erber (1974, p. ]Q), showed that, among profoundly hearing-impaired
children, the increase in scores resulting from the addition of audition
to lipreading is typically from 1 to 13 percent: Erber ‘corfcluded that
such children's use of audition served merely as a supplement to lip-

- !

reading. vo°

!
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Individual performances of persons with similar hearing levels
and audiometric configurations however, can vary greatly (Risberg and
Agelfors, 1978). Such variance is illustrated in an experiment by

/

Seewald and Ross, (1978). They tested six profoundly hearing-impaired
c}\iidren's discrimination of words within closed sets of four items,
through audition, vision and audition plus vision. 'Two children, both
with pure tone averages of 100 dB over the freque}i’cb‘fes 500 Hz, 1 kHz and
2 kHz, scored 12% and 48% on auditory receptiont 76% and 60% on visual
rece;.)tion, and 60% and 80% on audiovisual re,:ception respectively. ’
Another child with similar average hearing levels (102 dB), scored 80%
through ‘,\auditionk!?% through vision and 96% with audition and vision
combined. Similarly divergent scores for the auditory-visual »-recep“a.on

of consonahts in syllables and of words have been found with hearing-

imp@ired adults [Owens, 1978; Walden et al, 1974). These workers con-

N
.

sidered the variances to be due mainly to differences in the subjects'

use of audition rather than lipreading.

A nﬁor i%ceming the use of sense modalities has per- \)

sisted in the field of aural rehabilitation since hearing aids were first

commorily used by children in the 1950's. Although most oral educators
4
have considered the use of both modalities to be essential, there have

been divergent opinions as to which one should receive primary emphasis
and when. Whereas residual 'hearing has been regarded as a supplement
to lipreading by some (Erber, 1972a; Risberg and Agelfors, 1978), lip-
~“reading has been regarded as a supplement to residual hearing by others
(Pollack, 1970; Whetnall and Fry, 1971). /

12

. i
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Traditionally, oral teaching methods have emphasised the
development of profoundly hearing-impaired children's language and
speech through the use of lipreading, supplemented by written material,
natural gestures and situational context. Numbers and Hud;ins (1948)
reported, when hearing aids wexre first in widespread use, that some
oxral educators thou?nt auditory training might int;erfere with the devel-
opmrent of lipreadinJg. Their own work, however, suggested that lipreading
skills were not adversely affected by auditory training and that audition
and lipreading yielded performances superior to that cobtained by lip-
reading alone. Most modern workers, including Boothroyd, (1978); Ling,
(1976) ; Ling and Ling (1978), Pollack, (19:10); Wedenberg (1951) and
Whetnall and Fry (1971), consider that the best results can be obtained
by focussing upon the child's ﬁse of audition and allowing 1i.pre‘ading
skill to develop spontaneously. Althoﬂgh these workers recognise that
audit;ion and vision are both essential for everyday communication, they
stress audition as the primary avenue for the development of ba;sic

language skills, and maintain that such primacy can be preserved despite

profourEd hearing loss. i

The auditory approach is likely, as is any other single approach,
to be suitable for some children, but not for others {(Luterman, 1976).
Several factors must be congidered in order to select the most appropriate
avenue for spoken lanquage development including the age of detection,
amount and utility of residual hearing, additional handicaps, parent
participation and motivation, and the skill of .the teacher/clinician
in quiding speech and language development (Ling, Ling and Pflaster,
1977; Ling and Ling, 1978). At present, how‘exier, there are r:o generally

3

accepted criteria for gaugirig progress. Nor are there tools for evaluating
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if a child's speech reception abilities are adequate for the reception
and development of spoken language (Erber, 1977). Erber suggests that
diagnostic evaluations of speech reception ability should be both at the
level o‘f’-syllables or words, for accurate measures of phoneme reception,
and also within the context of running speech using either-sentence or

' discourse materials. In the absence of such diagnostic ‘information,
many children with inadequate speech reception abilities are identified
late in their schooling as having failed to acquire sufficient language
and reading skills to progress academically (Ivimey, 1977). Thus, by
the time they are identified they have missed 5the vitally imporfant years
of infancy during which spoken language is normally developed through
parent-child interaction (Ling and Ling, 1978).

’
f

Two main approaches to presenting additional information as
a supplement to spéech which can be employed from early infancy, are
currently being exploz:ed. These are the use of tactilé’aids and Cued
Speech. Work with the former is &ill in its infancy, and so far has
" yielded disappointing results (Sparks et a.l. 1979)." Cued Speech has r
been adopted in some programs for hearing-impaired children, but the
effects of its use have not been studied sufficiently. The evaluation ‘

of Cued Speech as a tool for supplementing spoken language information

is the central concern of the present study.

4
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The System

NG

Cued Speech is an oral method of commmnication designed for
use with the hearing-impaired (Cornett, 1967, 1972a). It employs a
set of hand ﬁes that, together with the lipread form, resolve the
ambiguities among the phonemes in visual speech receptionl. The basic
and unique princ:i:ple of Cued Speech is that the harlnd‘ cues merely supple-

ment, and do not replace the information on the lips (Cornett, 1972b,

p. 227). : .

The consonants are cued by 8 hand configurations. Each con-

fiquration represents a group of consonants that can be distinguished

on the lips. For example, [1, w and f] are visually contrastive conson-
ants i;x lipréading and thus have the same cue. Conversely, the visually
similar consonants [p, b and m] are identified by differexlit hand cues.
In this mannex;, all the consonants can be clearly differentiated by

reference to both the lipread form and the accompanying hand cue.

The vowels are cued in 4 different positions; at the chin,
the mouth, the throat and the side of the face. Each posit:i:on contains
a lip spread, a lip rounded and a lip open vowel which can be easily
differentiated on the lips. For example, the hand position at the chin
is the ctue for la, € and ul. Diphthongs are cued by glidin§ ffom the
position of the initial to the final vowel nucleus. The hand configur-

ations and positions utilised in CueVSi‘)eech are shown in Figure 2.1.

)
%

puy
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Cues for English Vowels

Croup X Croup IX Group IIL Group TV
(base position) (Larynx) " (chin) (routh)

open [a:) (fither) (2] (thir) fo:] (80

R I (ought)
flictensd~ [A] (but) 111 s o] ¥ [4:1 (e

‘relax (3] (e - (nea.t; ',
rounded rm) (ﬁtt) (ul (g% fu:)  (blue) Bl @m)
{put) (£55d) (tex)
 Diphthongs

[ai] (might) [¢i] (pay) fau] (cow), [oi] (boy)
J plus [i] {c] plus [i] {a:] plws [u] [o:] plus [1]

QQ@Q

i .
\ Cues for English Consonants

T = H D ng L X N -G
Gropp® Croup Group  Group Group  Group Group Group
t h d - (ng 1 k n g
m ] P y (you) sh v b ]

f r th b w th(the) R h (thin)

WW&MW&@&

#Note: The T group cue is also used with an isolated vowel—that is,
an initial vowel not run in with a final consonant from the™

preceding syllable.

Hand configurations and hand positions
used to cue the phonemes of English.
{Reproduced from Cornett, 1967).

Figure 2.1.

LS
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In running speech, the consonant-vowel hand cues are coarticu-
lated in a one-to-one relationship with the "syllables of the language.
A sender is able to transmit the cues in real time synchronously with
speech, thus conveying a visual analog of the syllabic-phonemic-rhythmic

patterns of spoken language (Cornett, 1975). -
Me.Pux'po$e of Cued Speech

In designing Cued Speech, Cornett's main objective was to
provide an“accurate means of verbal communication for facilitating lan-
guage development.among hearing-impaired children (Cornett, 1972a, P.
213) . He considered that if a child received verbal language patterns
in a completely unambiguous form:from his parents in early years, he
would develop langpage in a manner sirfnilar to that of hearing children
{Cornett, 1972b, pp. 228). In normal everyday situations, he would
learn to associate meaning with the verbal patterns cued by his parents,
and thus develop concepts in relation to his experience (Henegar and

Cornett, 1971, p. 20; Lykos, 1971, p. 1l).

Although the main purpose of Cued Speech is to develop language,
Cornett (1967, 1972a,b) has claimed that it has several additional bene-
fits. They include the notions that:
1. Cued Speech should, by focussing a child's attention on
the lips, help to develop his or her lipreading ability
without specific training in lipreading.
| 2. Children who have acquired language through the use of

Cued Speech should be able to utilise linguistic/contextual

A
e ¥ ..
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/r
information to disambigquate.the visual or audio-visgual
speech signal in the absence of cues.

3. ‘The use of Cued Speech with a child should lead to the
development of spoken language prior to any introduction
of the written forn;.

4. Cued Speech should help the child to generalise speech

production into spoken langquage as its use defines where

specific patterns occur in speech.

Cornett (1975, p. 27) emphasizes, however, that Cued Speech
cannot' help a profoundly hearing~impaired child to actuélly produce

sounds since it in no way reflects articulatory movements. He suggests
that the production of speech sounds be taught in a parallel program.

Cornett (p. 45) stresses alsp that, as-Cued Speech is a visual system,

the use of audition must be developed synchronously.

Since Cued Speech was first developed 12 years ago, Cornett
has ;xpressed the need for researchers to investigate the various claims
he has made for its effectiveness (Cornett, 1972b, p. 229; 1975, p. 29).
Only two studies specifically evaluating Cued Speech have been reported
in that time, the first by Ling and Clarke (1975) and the second by
Clarke and Ling (1976). In the first study, 12\c‘hildren ranging in age
from 7-11 years, serveé as subjects. BAll the children had been intr(;duced
to Cued Speech because they had failed to make adequate academic or°lin-
guistic progress with traditional oral teaching. Their speech reception
of phrases and sentences was tested both with ané without Cued Speech. |
The results indicated that the children were more proficient at receiving

v

sentences with cues (12%), than without (5.8%), but their performance in

Vi | e PR
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C both modes was extremely limited. The second study was designed as a

follow-up, one year later to evaluate progress. In this study, the

-
¢

subjects’ mean'_goore for the Cued sentence maté;inls was 62%, an increase

e,

P

of 508 over t:lhe previous years' results. Furthermore their responses
without Cues had increased to 19.4%. The substantial improver‘mnt in
the children's speech receptiém abiljfty demonstrated by theselresults'
provided compelling evidence for the effectiveness of Cued Speech as a
tool for clarifying the spoken message. It also suppottgd Commett's
claim that Cued Speech would enhance speechreading ability in the

a

absence of cues (Cornett, 1975).

Dl e R L

i , Concern was expressed, however, by Clarke and Ling (1976)

over the fi"nding that the sulbjects' scores with and without the use of

f‘ g audition were not significantly different. They suggested that the use
of Cued Speech might have focussed attention exclusively on visual input
and thus predented the children's development of auditory skills.
Further research was considered necessary to determine yhether acoustic
information could in fact be utilised as a supplement to lipreading by
profoundly hearing-impaired children who had been taught throug'h the

M 1

used of Cued Speech.

The writer suggests that such research would have impiications

beyond the used of Cued Speech. Any supplementary aid (such as a tactile \

device) might also affect a profoundly hearing-impaired child's use of

/
residual audition or vision in speech reception. *

o
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The Present Study

The presem;. study was designed to compare and contrast th\e
performance of p;'ofoundly hearing~impaired children under 7 conditions
of speech recel;tion. These were:

1. Audition (A). :

2. Lipreading (L).

3. BAphdition and Lipreading (AL).

4. Cues (C). y

/5. Audition and Cues (AC).

6. Lipreading apd Cues (LC).

7. Audition, Lipreading and Cuks (ALC).

The specific questions investigated were as follows:

1: How well can children receive linguistic information by
means of Cued Speech and what is the effect of the prolonged
use of this system on their use-of audition and lipreading
ahilities.

2. If we find that the simulfaneous use of two modalities
enhances phoneme reception in nonsense sylllables or words,
can we assume that similar' enhancement will occur in runnin;
speech? (Ling, 1976).

3. What-: correlations exist between speech perception, speech

" production and linguistic skills?
rﬂ B H
In oxrder to carry out this work, an original test of speech

reception was éesigned and constructed. It included materials for testing

i

phoneme reception in syllables and the perception of key words in high
p"redibtai)ility and low predictability sentence context§. These materials
were videotaped and are available for use in further, studies requiring

’

measurements of speech reception'skills/. ‘

//z
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METHOD , ) "
- }
i e |
) Subjects | ' A \
. ' ; . i R \“ ) l -
. -‘ . /’
A group of .18 children, 12 boys.and 6 girls served as subjects.
They were drawn from St. Gabriel's School for Hearing Impaired Children,’ o,
Sydney, Australia, where Cued Speech has been the princip-al‘means of
communication since 1968. All children in the age rarije 9 to 16 years,
who had been in this program for ét least 4 years, were i}t,:luded in the
« N ,
study. ‘ .
- N : ' ’
The children were profoundly deaf with pure tone averages in .

the better ear, over the frequencies 500 Hz, 1 kHz and 2 kHz ranging [
from 97 dB to 122 dB (I.S.0.). Data relating to each subject's hearing

[

loss is specified in Table 3.1. This table shows that of the 18 sub-

jects, 6 had no measurable hearing beyond 1 kHz. - '
v, s !

Pable 3.2 provides specific information on family history
> © i A

and educational background. The age when hearing aids were first worn
varied from 3 months (Subject 6), to. 5 years (Subjects 9 and 13).

Five children, (Subjects 1, 9, 11, 12, and 13), had no pre-school

N

training, but the rest had attended oral pre-school programs which offered A
. \ : . \ .
1

guidance on a one hour .pg’r week basis.. On reaching school age, 13 chil-
dren began at St. Gabriel!s or other oral brOQrams. and 5 (Subjectf 2,
- ! L . . i

N - \ . . . Al
attended a school where speech, finger-spelling and

signs were used. These. children joined the Cued Speech program at St. !

- . . ’ [
‘ '

5, 10, 12 and 17)

7
-
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. Table 3.1s Hearing levels (ISO) of eaqb subject in.dB at

the five frequencies 250, 500, 1000, 2000 and 4000 'Hz.
The pure tone average (P.T.A.) for each ear.over the

. frequencies 500, 1090 and 2000 Hz is shown in the coluimn
at the right.. For averaging,non response was calculated as.

125 d4B. : ‘

Subject Ear 250 ° 500 #1000 2000 4000

1 L 80 . 85 . 100 105 - 97
R 80 . 85 95 - . - 101

2 L 80 ' %0 ' 100 105 110 98
R 75 95 105 10 - 103

3 L 85 85 .. 100 110 100 98
~ R 85 85 100 110 110 98 °

4 L % . 85 105 105 105 98
R 90, 95 105 115 115 98

5 L 75 85, 110 - 7 110 107
R 80 85 . . 105 110 - 100
6 L 75 85 105 110 - 100
R 75 85 105 110 110 100

7 ‘L - 80 90 - 105’ - - 107
R 80 85 . 100 - - 103

8 L. 90 100 110 115 110 108
R 95 100 - 100 110 - 103

9 L 80 95 100 115 115 103
R- 80 100 105 115 115 107

10 L 85 85 110 - - 107
R 85 90 110 115 115 105

11 L 95 . 100 . 115 - - - 113
R 80 90 100 | ° - 120 105

12 L 85 95 110 - 110 110
‘R 70 85 105 - 95 105

13 L 80 95 110 115 1s ) 107
R 85 100 110 115 -,/ 108

\

14 L 70 85 - - - 112
o~ R 75 100 105 - - - 110

4 e B D ]
15 L 95 110 - - - 120
’ R'. 90 *105 120 - - 117
- 16 L 80 105 - - - 118
R 80 100 - - - 117

!

17 L. 95 110 - - - 120

R - - B - S - -

18 L 90 115 - -, - 122
R 90 115 - - - - 122

{

;o a -
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i <. Table 3.2 Summary of Characteristics Relating to Each Child, An asterisk béside a subject indicates the ‘ ) . /-
o . R v e presence of a learning disorder (see text for further detafls). - . ' s N
P S ‘ Subjects Chron. Age P.T.A, dB Cause of Age vhen hearing Type of Rre- Age when Ho. of family Teacher's . . R
) Vo ‘at Tosting  Hetter Bar FKearing Loss aids first worn School Program first began mesbers using Rating of . i S
- - - Cued Speech Cued Speech  Intslligence , / -
- - N " " /_—“ . * . “.
: 1 1014 97 viral infection “ 3:11° : Nl 40 3 . K -
. at 15 wonths N [
. 2 2:10 98 Pro-natal 1:3 Oral parent/ 716 2 5 . -
. - 3 Baemorrhage ~ infant :
] S 13;3 98 Rubella 1:2 ~ Nil ] 8:16 -0 5 -
o ’ - . . N Boarded at 3 'yrs. i
k! - in orAl program : .
7 4 13:10 98 Rubella 1110 oral parent/ si3 1 st
- ] . . * infant '
& ~ 5 1416 100 Mumps at 10 mos. ~ ° 2:0 Oral parent/ B8:1 2 . 2 -
Y . .- infant l . . .
::g . - N LS
% ' 6 13:1 100 Rubella .. 043 Oral parent/ 516 - 2 - 6 -
o ) infant : f
LN " 4 ry w
2, ) 7 1303 103 Rubella 136 Oral parent/ 3110 1 4d =
5 . o " infant >
8 1512 103 Rubclla 0110 Oral purent/ 517 ° 2. N ‘
‘.? - infant ;
4 9 . 1619 103 Influenza 510 Nil 614 0 7 . -
s - 2 s - < —— :
3 . 10 1312 105 Rubella Ll Oral purent/ . 8:7 2 -3 b
by - . - _infant : ; g
3 r/ = —— ; N . -
&/ 11 14:6 105 Heroditary 2:0 Nil + 51 0 3 -
? ' 12 1313 105 Rubclla 310 e © 8o 1 s -,
. - - - - PR
13 14:6 107 Hereditary Si1 Ni1° S:1 0 7 e
- - [} »
N 14 13:14 110 Rubella 2:0 Oral parent/ 111 1 -3 [
. infant. 5,
p B 1 9:2 117 . Rubella 2100, Oral + Cucd Bpeach 210 2 2 Leow
pT 1% . 1511 u? Meningitis at 1:10 Oral parent/ 510 ° - 4 .
. . 14 months - infant T oA -
3 . 17 14:2 120 Meningitas at 3t0 Oral parent/ 2917 . 1 2 .
g T 21 _months : " infant , ¢ :
18 1616 122 Heredivary 117 John Tracy 7111 H 3
A . - Correspondence ; .
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L

Gabriel's between 6 and 9 years of age. -~

a

’ ., The earliest age at which Cued Speech was first used with a
child was 2 years (St:abject‘IS) » the latest, 9 years (Subject 17) .- - Table
3.2 also indicates the number of family members who.communicated with

each child using Cued Speech.
/

As no formal intelligence scores were available for all children,
teachers rated the Subjects pn a 9 point scale: 1 — 3 below average,
4 - 6 average and 7 - 9 above average. AThese ratings showed that all but

one of the children were of éverage or above averad® intelligence. Five

~.children were also judged by the teachers to have learning difficulties

in addition to hearing impairment.

H

h |

. Materials and Apparatus ,

Syllables : Co

v

Twenty-—-eight consonants were drawn from each class of sounds.

a

These conéonants wére P, t, k,b,d4, g, m, n, £, v, 1, r, w, j, 6 §, s,
z, I, h, tI, daz, f), E, k, l-), 5, Eand included released and unreleased
stops. ,’I’h;y weré combined with the back, middlzz and front vovwels fu}, [a]
and {i] in CV (consohant-~wvowel) eor VC syllables. These syllables were
repeated, for elxampl'e [pa/pal, [iE/i’Ei“, to ensure tha; the transitions
between consonants’ and vowels ‘were opti;nally“salient. Three consonants
131, In), and [m] were rot included as they do not occur in these thor,ee

»

vowel coptexts in the English language. Each list containgd 84 stimulus

-

items, 28 consonants combined with the three vowels. They were randamly.

(“ .
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arranged seven times to provide a differ?nt oxder for each of the seven
conditions: Audition (A), Lipreading (L}, Aud:ition and Lipreading (AL),
Cued Speech (C), Audition and Cued Speech (AC), Lipreading and Cued
Speech (LC) a{xd Audition and Liprea(din;?and Cued Speech (ALC). An

example of one of the syllable lists utilised in the experiment is pre-

‘ sented as Appendix I. i )

Key Words in Sentences

«

i
Key words in sentences were chosen as stimuli to measure
speech reception in a linguistic context. As it was essential to
ensure that unfamiliar vocabulary items and sentence patterns would not
[

bgias scores (Lloyd and Price, 1971), all sentence materials were specially

constructed.

Selection of test words was accomplished by drawing over 300

monosyllabic nouns from the first three levels of the Basic Vocabulary N
and Language Thesaurus (Ling and Ling, 1977). Although these levels
contain elementary vocabulary topics such as food, clothing and animals,

knowledge of the words was tested by means of a picture-association

H

vocabulary test, one month prior to the experiment. This test is pre-

- sented as Appendix 2.

From this initial cogpus of vocabulary, 108 items were selected
for the experiment. They were divided into six groups, each containing
18 test words. An equal number of words with back, middle “and front

vowels were in each group, and consonants from all classes of sounds

were distributed among them as evenly as possible.-

"

Selection of the sentence patterns used in the study was

i » ' 0 *
'

°
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- carried out through reference to the children's own expressive language.
(:) Sentence types were chosen from the language program used at St. Gabriel's
- School; namely, "Oral Engligh", (Tate, 1972) and checked for expressive

use through the analysis of language samples.

w
0 . Test construction involving words in sentences was achieved

by compiling six sentence lists of 36 items. The 18 test words wefe
presented twice within each test. They appeared as the final word in
both low predictability (LP) and high predictability (HP) sentence

contexts (Kalikow, Stevens and Elliot, 1977).

Each low predictability sentence consisted of four words.
The first three words, those preceding the test word, provided a pro-
"sodic ?atternu(qnestion, statement or command contours), and a syntactic
- framework, but no semantic clues to the identity of the test words.
Typical of the low preéictability stimuli were sentences such as:
"Where is my book?", "I like your hair.", "Go in that room."

The high predictability sentences consisted of five to nine

s (
words. They provided a prosodic and syntactic framework, and also

semantic clues to the identity of the final test word. Examples of

high predictability stimuli were sentences such a;: "Mum's money is
in her pur;e.”, Go to sleep in your bed." and "Is that\a mouse or a
rat?". Within each sentence list, the LP and HP sentences were randomly
‘distributed. All six lists utilised in the experiment are pﬁfsented

as Appendix 3. .

(43
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The materials were videotaped in colour by a professional team

™ , .
An Australian served as the speaker and used the cues that were appropriate

-~

. for the Australian vowels. To provide .an auditory condition, only the
sound track.of the videorecaording had to be employed. Under the 13‘.;5-
reading Fémd lipreading plus cues conditions the sound track was tﬁmed off.
To present cues alone the material was r;corded without speech or lip )
movement. The same procedure was employed in the audition plus cues
condition z;nd the sound was subsequently reco\ded in synchrony with the

o

hand cues. The visual stimuli were equivalent across all conditions.
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Apparatus
\

A Sony video tapereggfder and colour television receiver with
a 25" screen were used to present the speech receptiqg test tapes."The
auditory signal was fed into a custom built, four channel calibrated
awudio amplifier, developed at the National Apoustic Laboratory in
Sydney, Australia. Four headsets with TDH 39 earphones housed in
MX 4IAR cushions were connected to the output channels. Each channel
was capable of providing a sound pressure level of 130 dB. Output could
be regulated for each child to within 1 4B of a selected level. Input
to this amplification system could also be calibrated to within 1 dB.

r

Since a 1l kHz calibration tone had been recorded on each wvideotape, this

pernitted highly reliable replication of sound levels from one test ses-

sion to another.

"

Procgdures .
.

e subjects were tested in five groups of two to four
children. They were seated in an arc four feet from the television
screen, and positioned so that no child had more than 30% viewing

L]
angle. Each subject's most comfortable listening level (MCL) was
det;rmined in three trials and checked for reliability before testing

began.
. e

The syllable tests were presented.firét, with all groups

receiving a different order of presentation to control for any
learning effects. As the task in these tests was one of consonant

idenfification rather than discrimination, the children were not

\ @
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1

* given a list of possible stimulus items. They were informe\d that
the con'sonant sounds would be combined with a closed set of vowels,
[ul, [a] and (i] which they were to write in alphabetic spellings,
i.e. 0o, ar and ee. All consonart phonemeé(except for [8] and [6])
could also be written with alphabetic spellings. For these two
sounds, the children were requested to write th for [6] and TH for
[8). Five practise items were presented live before each test.
Instructions were that the children write all thé syllables and to

qguess if they were not sure. Each syllable list took twelve minutes

-
to complete.

The key word in sentence tests were counterbalanced, so that

<

each group of subjects received a different sentence list under every
‘condition. However, the same list was used for both Audition (A) dr’;d
Lipreading (L) conditiong as it was kr?éwn that the children would
barely distinguish the lgentences through audition %1one. This
counterbalancing procedure is presented in Table 3.3. In addition,
the conditions were presented in a random order to each group. Three
practise items were given before the sentence tests, with instructions
to write only the last word, and to guess if they were not sure. The

36 item lists each took eight minutes to complete.

Scoring

'

The syllable tests were scored by marking the responses with

! 3
both the consonant and vowel in the right order, as correct. The correct
responses associated with each of the vowels [a], [u], and [{] were

tallied separately for each child and converted into percentaée scores.
|
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Conditions

L AL C AC LC ALC A

Table 3.3. The coupterbalanced design used in the
presentation of the sentence lists. The
numbers given in the cells specify the
sentence list used for each group under
each condition.
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' The key words in sentences were marked as correct or in-

correct. The correct responses for high predictability and low .

predictability sentences were also tallied geparately for each child

and converted into perctentage scores.
Additional Méasures

Ac}ditional independent variables relating to the children and
relevant to this study were the adequacy Aof their hearing aids, their
speech production abilities and levels of imq@ge acquisition. To
measure these variables, the five sound test (Ling and Ling, 1978),
and Phonetic and Phonologic Level Speech Evaluations (Ling, 1976) were

L4

administered, and oral language samples were obtained from each child,

The adequacy of the hearing aids was assessed in order to

carry out the speech production tests. These assessments were made in
accordance with the procedure outlined in Ling and Ling (1978) . They
revealed that, at the time of testing, all aids were functioning, twelwve
of the children were optimally fitted, and that six of the aids required
some minor adjustment to provide a more appropriate frequency response.
These results are vastly superior to those generally repérted in the
literature which shows that only a small proportion' of hearing aids in
schools for the deaf are even in actual working order at any given .
time. (See Ross and Giolas, 1978, pp. 280-28l1.) As the adequacy of
aids would likely be a highly variable factor throughout a child's
development (2ink, 1972), results obtained by testing hearing aids;. on
‘this one occasion were not considered further in this research. (It

’ €

was for this reason that an amplifier and headphones were used for the

-
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' 60 utterancesfwhich is the lower limit, whereas many samples. contained
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i .

speech reception tests in order to provide optimal listening conditions

throughout the experiment (see below).

Phonetic Level Speech Evaluations were administered in a

gquiet, distraction-free room by a skilled examiner. The child's teacher
was present throughout the assessments, and in each case verified that

the results obtained represented the child's best performance. Phoneme
targets consistently W) produced correctly were tallied to arrive at a

score for these evaluations.

Phenologic Level Evaluations were carried out to assess speech
T
production abilities vgithin the context of spoken language. Oral language ‘
samples were obtained from each child in five different linguistic

situations:
Y

1. A con;rersation with parent or teacher focused upon a

topic of interest to the child.

2. A description of the child's bedroom. The purpose here

- was to sample language used to describe spatial relaﬁion—
ships. /
3. A narrative aboéxt a sequence of pictures.

4. The sequencing of an activity.

5. Question responses to open-ended statements.

These samples were recorded on tape and the teachers transcribed
what each child said. No predetermined fiqure was set for the number of
utterances in a samplé. All the children were given the same linguistic

situvations and could reépond individually. Subject 17's sample contained
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over 100 utterances.

Two skilled examiners made judgments from- the tape recordings
as to whether phonemes were consistently (V) or inconsistently (+)
present, or absent (-}. Only those phonemaes consistently present were
tallied for the purposes of th}s research. The phonologic speech samples

were then ranked by the two examiners for intelligibility.

The Lanquage Measures were derived from the oral language

samples. A dorpus of 60 consecutive utterances drawn from each of the
linguistic situations was used for these measures. Only those utterances

that were both syntactically and semanticaliy écceptable were analysed.-

The score for a chi}d's language sample was det‘ermined by bath
the length and complexity of each acceptable utterance. First, the
number of words) in each such utterance was counted. Next, its cénplexfty
was calculated by rating its content and clause structure from 1l ( a
single word utterance) to 7 (discourse style), according to the develop-
mental stages dutlined by Crystal, Fletcher and Garman (1976). The
length and complexity ratings cbtained were then combined into a single
score by multiplication. Thus, for example, an utterance of four words
rated at complexity level 5 resulted in a score of 20, and another utter-
ance of five words with the same complexity rating resulted in aﬂ score of
25. Finally, the mean length x complexity score for each child was deter-
mined by adding these scores and dividing the total by 60, the number of
utterances in the corpus. An advantage of this procedure was that it
penalised subjects for producing syntactically or semantically unaccept-

able utterances since such utterances were not scored, but were included

KR J :
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in calculating the mean length x complexity rating. Four of the language
samples are included as Appendix 4. They represent the range of linguis-
tic abilities of the subject populatfon and also illustrate the language

scoring procedures.
Treatment of Results

Scores for each of the dependent vafiables, i.e. syllables in
3 vowel contexts and key words in high and ‘low predictability sentence
contexts were treated by means of separate analyses of varjance. Sig’ni-
Ficant main effects among results were then further analysed using the
Newman-Keuls procedure (Keppel, 1973),.. Significant interactions were
also analyséd using a Test of Simple Effects (Keppel, 1973). Confusion
matrices were constructed to depict the patterns of subjects’ responses
to the syllablgs presented undexr all conditions. Correlation coefficients
between each independent and dependent variable were also calculated, as
were rank order correlations betwe‘en intelligibility and all other vari-
a.ble;. Only those results which reached a .0l level of significance will

[

be reported and discussed.

B
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Conditions of Presentation’ . 5 o B T

‘Scores obtained by the individual subjects fot'ehe sylijbles
and the key words in sentences are presented in Tables 4.1 ’a.nd 4.2, In
this study, the primar_:y interest was the relative efficieney with Tﬁ\ieﬁ
the subjects were able to receive 'speech under the seven conditions of
presentation. The differences that were obta.tned are illustrated in
F’igere 4,1. This Fiqure dépicts the subject:s mean scores for the

¢«
syllables and key words in sentences. Separate analyses of variance

were carried out on the two types of materials.’ Summaries of these
analyses of variance and the Newman-Xeuls tests relating to each, are }

presented in Tables 4.3 and 4.4. ) T S

Syllables ' A o

Figure 4.1 shows thatlarge differences were obtained am:mg\
the conditions ‘fox'tllxe syllable'matér'ials. The results of the ANOVA
indicate that these differences were significant beyond the .0l lewvel.
Under audition alone (A) the subjects' scores were fxegligible, whereas
with li;;readinq and cues (I;c) , and audltion, lipreading and cues' (ALC)
mean scores of over 80 percent were obtained. The Newman—i(euls test‘
revealed that scores for audition alone ‘V(A) were significantly poorer

¥

than for all other conditions, and that scores for lipreafiing and cues {LC)
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Table 4.1

Subjects' percentage scores correct fom syllables

. under each condition of preskntation

Subjects A L AL c AC LIC ALGY
\ ! ’ .
1 1.1' 3.9  52.4 42.9 31.0 , 83.3  63.0
2 1.1 33.3  34.5 34.5 a1.7  77.3  81.0
3 13.0  28.6  40.5 33.3.  44.0  81.0 76.1
. 4 .0 23.8  22.6 33.3 33.3 . 69.0  65.5
5 11,9 . 40.5 . 57.1 35,7 46;# 98.8  96.4
6 0 27.4  46.4 42.9 . 47.6  78.6  77.4
o -
7 5.0  20.2  22.6.  35.7 37.0  69.0  73.8
8’ 4.0 29.8  42.9  13.0 33.3 95,2  91.7
9 0. 27.4  38.0 2.9 452 89.3 857
10 11 26,2 31.0 © 3.0 32.1 70.2  71.4
11 élﬁ [29.8 38.0 34.5 46.4 86.9° 92.9,
12 0 z;(:r 21.4 41.7 33.3 67.9  59.5
13 ) 32.1  33.3 44.0 34.5 86.9°  82.1
14 o 2.6 238 32.1  39.3  85.7  712.6
15 1.1 28.6 2908 417 35.7 81.0 78.6
16 @.i 6.9 3.3 25.0 31.0 95.2 95,2
17 b Y 274 261 40.5  44.0 9.7  89.3
18 0 a1.7  35.7°  42.9  45.2 | 95.2 95[3
. S T O T 2 : -
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Table 4.2

.

Subjactﬁ' percentage scores correct for key words in sentences
under each condition of presentation

Subjects A AL c ac ‘¢ A
. &{—7 : N *:r
2.8. 25,0 722 333  66.7 100 100
‘ 2.8 38.9 389 528  6L.1 ' 77.9 9n.2
5.6 19.4 - 52.8 4.7 7.8 100  97.2
T 306 2.2 75.0 2.6 100 917 3
8.3 m.i/ 72.2  63.9.° 6.1 100 - 100 ’
0 33.3 50.0 ":::1.7 66.7 100 91.7
" 2.8 22.2 3‘1‘2.2 4.7 69.4 97.2., 97.2
) 0 , 47.2 58.3 389  52.8 . 100 100 ]
" 2.8 19.4  27.8 389  63.9 86.1 ‘z;a.s g
0 22,2 4a.4 417 722 ‘944 9.2
\ .
="~ 2.8  27.8  72.2  55.6 '80.6 - 100 97.2
0 0.6 ' 16.7  52.8  69.4 9.7 100
-0 5.6, 33,3  50.0  50.0  91.7 '88.9 _ - |
- 0 x‘z‘s.o 44.4 30.6 55.6 9L.7  94.4 t
15*\ 0 0.6 139  50.0 %9 100  97.2 —
= S0 30.6  47.2  25.2  52.8 100, 100 "
.0 30.6  50.0  55.6 . 69.4 100  9L7
0 %.1 I9.4  52.8  66.7 100  94.4 o
\ .
) ' “ : . N = .
:' h . . R |
N b . » f
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N Table 4.3 a . e
> « A v ;
Summary of the (A) Analysis of Variance and :/
] Results of the Newman-Keuls Test ‘
of Subjects® -Scores for Syllable Reception
(A) ' i Degrees of
'Source of Variance Mean Square Freedom F
Conditions (C) 45362.95 6 327.31*
Error: SC 138.59 - 20
Vowels (V) 991. 38 , 2 14.47*
Error:.. SV ~ 68.50 ’ . 30
cCxV 165.51 12 . 3.65*%
Error: SCV 45,33 180
(B) |
Conditions of Presentation
A L AL . c AC ALC Lc
- 17.06*  19.66* ;21,13 23.25% 48.85*  50.79* A
- - 2,60 4.07 6.19* 31.79* 33.73* L
(\ - 1.47 ° 3.59 29.13 31.13* AL
4 - 2.18 27.72% © 29.66* C
J - - - 25.60* 27.54* AC
' - 1.94 ALC
- LC

/

‘% significant beyond the .01 level
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g Summary of the (A) Analysis of Variance and
(B} Results of the Newman~Keuls Test of Subjects'
Scores for Key Words in Sentences '
f
— 2
(a) Degrees of
Source of Variance Mean Square Freedom F
. . L,
Conditions (C) 42509. 42 6  °  187.42*
Error: SC ' 226.81 90
Predictability (P) 1203.45 1 13.04*
Brror: SP 92.24 15
Cxp 1104.43 6 1.81 NS
Exrror (SPC) ' 57.68 90
(B) ' . Conditions of Presentation
A L AL C AC ALC LC
- J1l.18* l7.§lﬁ 17.83* 24.84% 37.49% 37.62*% a
- 6.02% 6.65% 13.65¢% 26.31%* 26.43* 1,
- ‘ - 0.62 7.62% 20.28%  20.41* AL
t
- 7.00* 19.65* 19.78* C
- 12.65* 12.78* AC
- 0.12 ALC
e

- LC

|

| 14

* Significant beyond the .0l level
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and audition, lipreading and cues (ALC) were sigr;:lficantly better than
for all other cox;ditions. There were no s;gnificaht differences among
the results for lipreading (L), audition and lipreading (AL), cues (C)
and audition and cues (AC). Mean scores for these conditions ranged

between 30 and 40 percent correct. The significant differences for the

vowel context and vowel context x conditions shown in Table 4.3 will be

treated later. -

Key Words in Sentences

Significant differences (p <.6i) were also found among the
4

conditions of presentation for the key words in sentences (sece Table 4.4).
Figure 4.1 shows tﬁ the subjects;' mean scores for the perception of these
materials under the lipreading and. cues (I€) and audition, lipreading
and cues (ALC) conditions were 96 and 95 percent respectively. The
Newman~Keuls test indicated that, in contrast to the results for the
syllable materials, significant differenceg (p <.01) were obtained
among all conditions except audition and lipreading (AL) and cues alone
(C); ;nd lipreading and cues (LC) and audition, lipreading and cues (ALC).
There were significant increases in mean scores for audition and lip- |
reading (AL) over lipreading alone (L), and audiltion and cues (AC) over
cues alone (C). The subjetts' performance for the ‘audition and lipreading
(AL), and cues (C) conditions was not significantly differemt. As in
the case of syllables, the mean score for a'udif;ion alone (A) was negli~ .
gible. The significant difference relatgwg to- the predictability

j '
; J o
variable shown in Table 4.4 will be treated later.
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The Effect of Vowel Context on Syllable Reception P
Q - ° o

;e The subjects' reception of consonant phonemes in the three

vowel environments [a], [i] and {u], varied significantly. Mean scores
for [a] and [i] were higher than for [u}. The significant interaction,
plotted in Fiqure 4.2, shows how consonant reception was influenced by
the vowel context to varying degrees under the seven conditions of pre-
sentation. A Test of Simple Effects indicated that the variances were
‘gignificantly different only under five <;f the presentation conditions
(L, AL, C, ILC, ALC). The significant t scores cbtained from this test
‘ are also shown in Figure 4.‘2. Meant scores for consonaﬂnts were signi-
ficantly poorer with the vowel [u] than with the vowels [a] and [i],
' * under the L, AL, LC and ALC conditions. Under the C condition the

- poorest scores were associated with the vowel [a].

v

Confusion matrices of the subjects' responses for the consonant
~ syllables with each vowel under each condition are presented as Appendix

5. These illustrate both the number of correct responses for the syll-

.

ables and also the patterns of errors.

The Effect of Linguistic Context

- ]

The individual scores for perception of key wqords in high

predictability and low predictability sentence contexts are presented

+

O ‘ . " in Table 4.5. The differences that were obtained relative to syllable
- : /

. - reception and the predictability of 'the key words in sentences under

2 D the various conditions of presentation are jllustrated in Fidure 4.1.
. ‘ X
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Table 4.5

The Percentage of Key Words Correctly Identified by Each Subject in High
and Low Predictability Contexts under each Condition of Presentation

“:f i A L AL c aAC LC ALC
. . Subject LP  HP P HP Ip ®EP P ®P p BN\  Ip WP LP WP
1 5.6 - 22.2 27.8 61.1 83.3 22.2 44.4 55.6 77.8 100 100 100 100
2 5.6 - 38.9 38.9 33.3 44.4 44.4 61.1  55.6 66.7 61,1 94.4  94.4 100
3 5.6 5.6 11.1 27.8 33.3 72.2 38.9 44.4 72.2 83.3 100 100 94.4 100
4 o o 27.8 33.3 5.6 38.9 66.7 83.3 50.0 55.6 100 100 88.9 94.4
) 5 5.6 11.1  6l.1 61.1  66.7-77.8  61.1 56.7<= 55.5 66.7 100 100 100 100
6 0 0 50.0 16.7 38.9 61.1 38.9 44.4 66.7 66.7 100 100 88.9 94.4
7 5.6° 0 16.7 27.8 83.3 61.1 38.9 44.4 61.1 77.8 100 94.4  94.4 100
- .8 o 0 50.0 44.4 55.6,,61.1  44.4 33.3 50.0 55.6  -100 100 00 100
9 0 5.6 22,2 16.7 27.8 27.8 50.0 27.8 55.6 72.2 94.4 77.8 100 77.8
10 0 0 11.1 33.3 33.3 55.5 38,9 44.4 61.1 83.3 94.4 94.4  94.4 100
1n 0 5.6 22,2 33.3 72,2 72.2 55.6 55.6 72.2 88.9 100 100 94.4 100
12 0 5.6 22.2 38.9 27.8 5.6 50.0 55.6 66.7 72.2 88.9 94.4 100 100
f 13 o o 5.6 5.6 27.8 38.9 50.0 50.0 44.4 55.6 100 83.3 _ 83,3 94.4
14 0 0 27.8 22.2 50.0 38.9 33.3 27,8 50.0 61.1 88.9 94.4  94.4 94.4
15 0 0. 22.2 38.9 16.7 11.1 ° 33.3 66.7 61.1 66.7 100 100 100 94.4
: 16 0 0 27.8 33.3 38.9 55.5 27.8 22,2 55.6" 50.0 100 100 100 100
,17 o o 27:8 33.3 55.6 44.4 55.6 55.6 72.2  66.7 100 100 88.9 94.4
’ 18 0 0 27.8 44.4 2.8 11.1 22.2 83.3 61.1 72.2 100 100 94.4 94.4

-—'[S-
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An analysis of variance comparing the results for'syllables, and high
and low predictability sentences was carried out. A sumpary of this
analysis of variance i; presented in Table 4.6. The percepfion of key
words in sentences was significantly better in high thanvh low .predict~
ability sentence contexts' (see Table 4.4) and there was a sigrificant
interaction between levels of predictability and conditions of pre-

~.

sentation. Tests of Simpie Effects revea}ed differences be):ond tfte .Ql
level &f significanceuamong scores for the different types of materials
under the L, AL, C, AC, LC and ALC conditi:ons. As shown' in Figure 4.1
no such differences were found under the auditory (A) condition of

-

presentation. ¢

~

Correlations Among the Additional and
Dependant Variables

The results of the measures of language, speech intelligibility

and phonetic and phonologic speech skills are presented in Table 4.7.

- Coefficients of correlation were calculated between these variables,

age, aveérage pure tone hearing levels, age when hearing aids were first
worn, age when Cued Speech was first used, intelligence rat‘jings and the
scores for-beth the syllables and key words in séntences under each
condition of presentation. Only thbse that reached or exceeded a .01

level of significance are reported below.

)

Phonetic lLevel Speech Skills correlated with:

Phonologic level speech ski%ls {r = .71) and

Syllables under the LC condition (r = .54).
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. Table 4.6
: Summary of the Analysis of Variance for Subjects' Scores
for syllables and key words in high predictability
i and low predictability sentence contexts
o . Degrees of
Source of Variance Mean Square Freedom F
Conditions (C) . 56504.08 6 . 304.02*
Error: SC 185.85 102
aat?
Materials (M) 5140.63 2 40.15*
Error: SM I28.03 34
CxM : Y 533.54 12 7.30*
P' Erroxr: SMC 73.04 204
* significant beyond the .0l level
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? Table 4.7 /
% C’ Average Hearing Levels, Intelligibility Ranking, Scores on }
¥ the Phonetic and Phonologic Level Speech Evaluations
j d Language Scores for each of the 18 Subjects
z {
. 'Intelligibility Hearing Language
Subjects Rating Loss Phonetic Phonolagicg Score
5 - 18 © 100 32 39 34
- 1 ‘17 97 36 39 o
3 ‘16 98 23 29 24
16 15 117 42 29 , 35
8 14 103 36 23 69
\
¢ 6 - 13 100 29 27 TS
| 11 12 05 27 © 25 36
i
‘ 17 11 120 - 30 17 36
g 12 10 105 28 14 n
18 . g - o122 21 15 33 ¢
v g 8 105 32 18 12
13 7 107 29 16 33
10 6 105 22 10 23
- 7 5 ~ 103 20 9 . 16
14 4 110 23 7 19
4 V 3 98 18 ' 5 40
2 2 98 .21 12 6
' .
. | ‘
: 15 1 117 14 5 47
; ] .
¢ 5
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Phonologic Level Speech Skills correlated with:
Syliahle’s under the L condition (r = .56)
'Syllables under the k{. ndition (r = .86) /
Sentences under the l/c::diticm (;r = ,57) and
Sentences under the AL condition (r = .63). :
Langquage Sco;:es correlated with:
. Sentences undex the ILC condition (r = .60).
! '
Syllable scores under the L condition correl}ted with:
Syllables under the AL condition (r = .64)
Syllables under the LC condition (r = .74)
Syllables under thé ALC condition (r = .58) and
Sentences under the A alone condition (r = .59).
Py Syllable scq’fes under the AL condition correlated with: ,
Sentences under the A alone condition (r = .59).
. o
Syllable scores under the LC condition correlated with:
Syllables under the ALC condition (r =- .84). R
- Rey words in high predictability sentences under the LC condition
correlated with: Q
Key/ words in HP sentences. under the L condition (r = .58) and
2 " Key words in HP sentences under the ALC condition (r = ,66).

*

The intelligibility rankings of the subjects speech were com- -
pared with all other variables. Rank order correlations reaching the

.01 level of significance emerged between intelligibility and only four

.
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other vari\ifbles:
Phonetic Level Speech Skills (Rho = .71).
- Pho_nololgi:‘: Level Spt_aech Skills (Rho = .95)
Syllhbltes uhder the AL condition: (Rho = .69) and

Sentences under the AL condition (Rho = .63).
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Chapter 5 ' .

DISCUSSION ' T

¢ - -

The differepc'es among the childrens’ speech receptic’m perfor-
mances under th; varioué conditions of stimulus presentation were of
prix;ary interest in this study. 1In the following discussion, each con-
dition of presentation will be treated sequentially. Results for both
the syllables and the key words in sentences 'will be examined in each

section. )

Audition . '
. , ) ] . o

Results obtained for the “identificati‘on of syllables and key .
words in sentences vthrgugh aud"ition alone, were extremely low. Correct
and incorrect responses made by the subjects are illugtrated in the
confusion matrices (Appendices 5a, 5b and 5¢). These matrices ,show‘ both, °
the stimuli and responses for consc;nant phonemes in each of the three
vowel contexts [a, u and i]. Except for biases towards the phonemels . )
fo, m, £ and t]k responses were quite random in nature. There‘ 'were no
observable groupings of phonemes ‘by the subjects on the ‘basis of low
frequency acoustic information. Although acoustic cues for the' dis~

érimination of some manner groups (e.g. nasals, semi-vowels and plogives)

and voiced/voiceless distinctions are available under, 500 Hz, such cues X

s were not generally identified by the children in this study. 'i‘haoreti-

cally some patteming of responses might have been expected as ‘several
a v o4
of these children had some low frequency audition (see Table 3.1), and

o [ 5

A
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cértain acoustic cues for manner and voicing distinctions fell within
—~ ., \
their auditory range. % ) ’ !
. x>
s+ In previous research studies, similar findings for speech

" sownd identification by profoundly hearing-impaired ghildren through

\ °

t N A - S * "L .
atdition alone have been reported. Erber: (129, Za), Ling (1968) and,

- . a ¥ -
Numbers and Hudgins (1948) also found that children with profound
4 " -

:

l

* hearing impai.gmt were unable to identify open sets of syllables and

- | 4 v ;
words on the aais“of acqust:ic information alone. 7To be gsure, some of

3

" the dxu;i:m in this study had extremely low hearing levels (i.e.
averaging fm 110 aB ‘to }52 dB across the fmqpencies 500 Hz, 1000 Hz
and 200 Hz) , and none’of them had received training emphasising the use

“of audition' in the early‘developmental-period from 0 to 6 years. One
J\n\ight sgeéulate that children"'with sufficient residual hearing'.who have

received such training might demonstrate different ‘perfomance's. Such

>

;\msea,r‘cli however, has not yet been undertaken.

&5

[}

.« Training studies have generally employed dfscrimination tasks

(e.g.'aam/digferent judgmenits and closed sets of stimulus mtgrials)

rather than identification tasks as pre- and post-test measurés of im-

o

provement in the utilisation of residual hearing {Aston, 1972; Bennett
md Ling, 1977; ,Lieﬁer_t:h and Subtelny, 1978; Notelli-Olmstead, 1979,

AV ) %
Walden et al, 1977). ' In this'’regard, i‘tﬁwould(be important to determine

‘
whether training on'lqg.scriﬁinatf‘on tasks would lead to carry-over into,

- identification tasks. Further, it would be valuable educationally to
ascertain whether trainipg audition alone would result in improvement

'in multimodal speech reception. ‘ﬁ;uch amelioration might be expected,

7 t

but it has not yet been ‘demonstrated.
. . a .
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Lipreading
. j ~

i

o

[ Sy

I
As lipreading is an essential component of profoundly hearing

. impaired childrens' interpersonal commmnication, their performances

0

under this condtion of presentation were of conside/rable interest.
The results obtain;ad for the lipreadf.ng of the syllable materials sup-
port the findings of previous” research by Erber (1971a) and Pesonen
(1968). The children in this study alsc% demonst;/ated superior perfor-

[
mances for lipreading consonant phonemes in the context of the vowels

fa] and fi] than the vowel [u]. The confusion matrices for this condi-

tion (Appendices 5d, 5e and 5f) show that sever¢1 consonants [w, r, 1

- and tf 1 were masked by the liprounﬁing assoc;atl:d with the vowel [u].

A2

As this masking effect wa.s also obgerved under r'_he AL, IC and ALC con-

.

ditions, it is evident that when lipreading wag involved with visual
or auditory support, it played the dominant role in speech reception
l

A

for most of these subjects.
Almost two—thirﬂs of the childrens' responses for consonant
, ¥ ) .
:epeptiog in the context of [a] (Appendix 54) fell into the following

s

)

1. p, b, m 6. £, v

-

2. 0w 1 tf, a3, [ .

3. r : 8. k, g, k, @ ' /
i N *

W ,4o 1 . : 99 cs, z' t, db Ep a’ h

) 5. e’, 5 s , \ - . c

The above groupings are noteworthy in that the children had
' , i | /
not received specific lipreading training in phopeme identificationras

$
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5.2). Although most of thé children could attain the usual levels of

, » 60~ , ' ' } '
|
!
i
|

such. Even s0, their viseme groupings were more similar to those of
the subjects trained 'by Walden et al (1977) than the four specified by
Woodward and Barber (1960). One may speculate that their lipreading

“

ability was due to tl}eir experience with Cued Speech as this system is
. o

interdependant with ‘the lipread patterns. This finding tentatively

supports Cornett's (1970) view that Cued Speech helps children to dev-

!

elop lipreadingl skill spontmeoﬁsly.

Although the childrens' speech reception performances were
enhanced by 'linguistic contextual information-under all other conditions
of presentation, excépt audition alone (A), no such benefit was evident.
for lipreading. Lipreading yielded a mean score of 30 pe:rcent for the
syllables and exactly the samé mean for the key words in sentences. A
similar score for pgrception of key words in the final position within
sentences was reported by Erber (1?74) . Such findings are the rule
rather than the exception (see Chaptelar 2). One maty conclude that lip-
reading alone is an impoverished speech siénal. These subjects, who
were used"t.‘q- more efficient means of receiving speech (Cued Speech or

audition and vision) may have lacked confidence in lipreading alone and

not have done their utmost to interpret such inadequate patterns.
3

9 i '

'1'f1ere was less variation in the subjects' ability to lipread ‘

syllables than to lipread sentences. Scores for [syllables, as shown

in Table 4.1 and Figure 5.1, differed i»y only 25 percent, whereas the B

range of scores f;')r sentences was 55 percent (see Table 4.2 and Figure

performance for lipreading syliables. some of the subjects had marked

\ ’

difficulﬁy when longer sequences were -involved.

-
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Figure 5.1.

6 7 8 9 10 11-12 13 14 15 16 17
Subjects '

5

Percentage increase (dotted lines) or decrease (solid lines)
for each subject when audition was combined with the
Jlipreading of syllables. Hearing levels are shown™

above. each subject's scores.
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N

On the basis of previous work on the effect of sentence length
(e.g. Clouser, 1977) and linguistic context (e.g. Hipskind and Nerbonne,
1973) » one might have expected superior res‘ults for sentences as com-
pared with syllables, and for éc:;res on key words in high, as compared
with low predictability sentence contexts. The finding that liprudir/ng
scoxres obtained in this study neither related to such factors, nor to
levels of linguistic attainmentnsuggests, that visual sequential pro-
cessing ability may have been an overriding variable. One may speculate
tha.t,‘ if the benefits of, contextu\al clues are tg be made available to
all subjects, those with weaker lipreading scores should receixce specific
training in the visual processing of increasingly longer units. 'Such
a proceciufe has indeed been spggestgd b}( Erber (1977)'; wtio vp‘ropése'd
that sy;temétic instruction should proceed from syllables to Iwords,
"o phrases and séntences. It would be of considerable interest to know

whether such lipreading training alone would imé.rove the subjects'

‘ability both to lipread and to process materials in the auditory-

i

visual mode.

e

The correlation between phonologic speéch production and
lipreading of syllables suggests that training in gpeechwprod"txction
might also be used as a means to improve lipreading ability. As pre-
viously mentioned, improvements in the auditory recept;iox} of syllables
have been cbtained following a period of training in phonetic level
speech production skills (Novelli-Olmstead, 1979; Lieberth ané Subtelny,
1978) . Although lipreading and andic-visual speech reception abilities

were not evaluated in thése studies, improixements in these modes, in

addition to those obtained for auditoify speech receptio;x, might also

" -

have occurred,

T TSR TS TR TR R BRSBTS
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Audition and Lipreading x
* .

W

The results obtained from this \condition of presentation are of )

particular importance since they relate to the coné\ern expresgsed by
Clarke and Ling (1976). In brief, this concern was that the use of
Cued Speech might prevent the development of auditory and auditory/
visual skills. In many everyday communication situations children have
to rely upon their audio-visual speech reception abilities whether they
are taught through the use of Cued Speech or not. Speech reception
without cues is their normal mode of communj:cation with society at

|

large. It opens the doors of opportunity for social, integration, and

N
educational and professional development throughout life.

The results obtained for the syllable materia.#; indicated
that, as a group, .the children did not make significant gains when the
aud%tory signal was added over their performance for lipreading‘a‘lone. .\
In view of the subjects' levels of heai:ing and their low /scores through
audition, alone, this result was not surpxlising. ‘Similar performances
by profoundly hearing-impaired childre‘n with syllable materials have
be’en reported in the literature (sde Erber, 1972a). Erber proposed
that the identification of spectral in'formation in the acoustic signal
is beyond the limits of profoundly heai-ing—impaired children's auditory
capabilities. This view is, however, somewhat tenuous. Inspection of
individual subjects' responses in the present study indicates that it
would be wrong to generalise from the group mean performance op syllable
re;;eption reported aboveq. Figure 5.1 shows the variability in ;:he in-
dividual subjects' use of auditory inférmation. Six children (Subjects

1, 3,5, 6, 8 and 9) showed gains of 15%, 12%, 178, 19%, 13% and 10%

1
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respectively. Five subjects scored less when audition was added. The

3

scores of the remainder did not vary -significantly from those obtained

—

through lipreading alone.

Exber (1972b) has suggested that the limited gains obtained
from ;ldding an acoustic signal to lipreading result from the subjects®
uiI:ilization of time-~intensity cues alone. The scores of the six best
subjects reported here, however, are greater than one could expect from
tactual reception or auditory processing of the time-intensity enwvelope.
Spectra} information has to have been perceived by some of these sub-

. N
jects' in order to make gains of 10 to 19 percent over 1i‘1.:.>reading alone.
This notion receives some support from a subsequent study which utilized
the materials prepared for the present experiment (Leckie, 1979, in
preparation). In Leckie's study, six hearing-impaired children who had'
average hearing lgvels of 90 to 100 dB, and who had received auditory
training from early infancy, achievec‘; scores on auditory-visual syllable

reception that were 6 to 57 percent (mean = g3%) better than through

lipreading alone.

Ling and Ling (1978) have emphasised that individual childrens’
use of audition is related not only to the level, but more importantly
to the range of their residual hearing across the speech frequencies.

Each of the children who made marked gains in the AL as compared with

-

the I condition in fact had residual hearing that extended to 4000 Hz. .

Those with hearing extending to 500 Hz or 1000 Hz achieved considerably

poorex scores., This is not to say that all children with a wide range

-~

of heariﬁg' can be expected to achieve high speech reception scores.

Subjects 2 and 4, who had hearing that extended to 4000 Hz were among
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' those whoée auditory-visual speech reception skills were the weake;t.
Such im;;overished performagnces may have been related to thease suhjects'
lack of early auditory training or variables —intrinsic ‘to the c_hildreln
that can not be defined by current “tests. In pfactiee, 1& would be
advisable for teachers toh ev’aluate each child as an individual in the

course of ongoing training.

2

In contrast to the identification task under the auditory -

condition of presentation, the task for audio-visual reception of syl-

1

lables could be considered to be more nearly»one of discfimingtion. The
. .

- closed sets provided by the viseme groups (e.g. [p, b, m] and [f, t_[,

dz]) would allow children with the ability to g;erceivé manner cues to
differentiate among soné of the consonants in these groups (Owens, 1978).
As only six of the subjects were able to utilise acoﬁstic information. /
in this way, the remainder may either not have received sufficient
auditory training, or had such profound lo§ses that identification of the
acoustic features was impossible for them. Reference to the AL confu-~
sion matrices presenfed as Appendices 5g, 5h and 5i, shows that there

are few differences between the AL and L conditions. Differences that ;

do exist are attributable to only a few subjects.

Too few children scc;red better under the AL as compared with
the L condition for group means for syllables to be significantly dif-
ferent. This was not the case for the sentence materials. ‘ 'l’here'was
a mean increase of 15% for the AL reception of ti\ese materials over the -
results ‘fo-r lipreading alone.” This increase is equal to the upper v

limit of the range (1-15%) previously reported by Exber (1972a) as the

amount of supplementary ‘benef"'ﬁ:oml audition available to gi'ofoundly p
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hearing-impaired children for the reception of isolated words. Of moge

“of individual differences for the purposes of teaching.

_ significant result, but it certainly suggests that one should consider d

interest than the group mean data are the scores of individual subjects.
Their perfogmances are illustrated in Figure 6.2. This Figure shows that
4 children, éubjects 1, 3, 7 and 11, with hearing levels ranging from
97 dB to 105 4B, mac;e gains of 48%, 333, 51% and 50% respectively from /
the a.d;ution‘ of audil‘tory information. However, two children (Subjects
2 and 4) did not gain any appreciable benefit from such information.
'

Subjects 3, 10, 13 and 17 made gains of over 20% and the remainder,

somewhat less. Such findings illustrate the need for the appraisal

Figure 5.2 shows that 4 childreIns' scores (Subjects 4, 12,
19 and 18) decreased when t:.he auditc\ory signal was combined with 1lip~
réading. Although decreased AL performances have been mentioned by
Erber (1974), no’ research is available to indicate the extent of this
phenomenon among the profoundly hearing-impaired population. Such
research would have important implications since the current trend is
to fit all profoundly hearing-impaired children with binaural hearing
aids whether oxl- not they can benefit from them. The poorer AL than L
performance of some subjects in this study may not be a replicable and

§
providing some children with one hearing aid or none if repeated tests

<
!

confirm impoverished responses when audition is added to speechreading.

One can merely speculate from this study as to the manner in
which the acoustic signal was received by these profoundly hearing-
impaired children. To some it may have been through tactile sensation;

- l
to others through audition. Tactile stimuli have Been shq:m to account
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for mean increases ranging only up to 18% (Gault, 1928; Erber, 1972b)

. . /
over scores for lipreading alone. This implies that larger increases
-

1)
n

have to be due to the c¢hildrens' sensitivity Eo auditory info\rmation.
Those subjects who appeared to perceive segmental cues in\’the syllable
materials (s'ubjects 1, 3, 5, 6, 8 and 11), also cbtained large increases
(up to 50%) in the sentence contexts. They were e;ridently able to pro-
cess segmental as well as suprasegmental auditory infoéaation in running

speech. For most of the children, however, suprasegmentai information

alone must have accounted for the improved performances when the auditory

signal was adAed. This suggestion accords with that of Risberg and |
Agelfors (1978) who have shown that the prosodic elements of speech

{intensity, duration and pitch) can play an .important role as supporting

information during lipreading.
' <

The large variability in profoundly hearing-impaired subjects'

audito}.-y—viéual speech reception abilities in this and other research

studies illustrates the need for diagrostic evaluations to be undertaken

in the course of on-going training. As linquistic development is depen-

dant on the quality of input received, those children with limited !

ability should be identified early as requiring supplementary support. . —
Hearing levels alone can not be@htilised for such purposes. The lack

of any correlation between hearing levels and speech reception perfor-

mances indicates that factors spuch as age of detection, the adequacy of
hearing aids, functional hearing aid use, the type and effectiveness of
tra:{.nincj, and the presence or absence of additional learning problems

must have played an important role. bata from represe\ntative groups ‘ P
of the h;earing-im:‘»aired ;;opulation s including thase from auditory-oral ,""

\

visual-oral, Cued Speech and Total Communication prografns, however, !

¢

¢
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would be needed to determine the effects of such variables on profoundliy

hearing-impaired childrens' auditory capabilities. .

A further aspect to be highlighted relative to the AL condition

concerns the utilisation of linguistic contextual in“fomation by the

~

clildren with the sentence materials. Their superior p\erformances in

perceiving the final key words in high predictability contexts indicates
that sufficient benefi;; was gained from the additional auditory infor- *
mation combined with lipreading for linguistic processing ‘to occur.

This result is in contrast to that obtained: for lipreading alone where
the éontextual information was of no additional benefit. Evep when the

children were morxe reliant on acoustic-phonetic information in\ihe low
o

predictability sentence contexts, their performance was superi ' to that

¢

‘for the AL reception of the syllable materials. Such factors as meaning,

suprasegmental information, the varying vowel contexts of the final key
words and the fact that the sentence is the most common unit-of communi-~ .
cation in conversation, must underlie the improved AL performances with

both types of running speech as compared with syllable identification.

The numerous correlations obtained between variables ,\mder the
AL condition testify to the importance of this mode of communication.

Subjects who performed most adequately when audition and lipreading
=~

' were combined also had the best phonologic level speech scores, were the

best able to lipread syllables and had the highest ranking for speech
T

intelligibility. These correlations reflect the close ties between

. speech ﬁerception and speech production which workers at the Haskin

Laboratories frequently emphasize (see Liberman et al, 19675 .

!
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On the basis of the data obtained in this research, the view
th;t\ Cued Speech leads to seri‘.ous‘deficits in the use of audition is
clea;:ly untenable. Improvements in scores for key worz‘is in sentences
in this combined condition over those yielded through li.?reading alone
are comparable to those reported for programs that specia‘iise' in the °
de-en;phagis of vision. To be sure, more effective training might yield

N

|
higher scores than those cbtained in this study. Research aimed at

defining the type of training that could lead to such improvement is

|

certainly necessary.

Cues

o

Under this condition, the materials were presented solely with
the hanfl cues in the absence of the associated 1ip mpvements. \The
group of phonemes yrepresented by each hand configuration or hand posi-
tion can onlly be disambiguated by referencte to the lipread pattern. i
Thus, when they received the cues alone tLe children were forced to
guess the speaker's intent. Their mean I;erfm‘:-ma;lce with the syllable
materials, shown in Figure 4.1 reflects the ambiguity of the gign_al
they received and approximates tl:ue le§e1 of- chanc’e performance. One
hand configuration represents either three or four phonemes and an

!

average .of 36% was yielded, with all but one of the children scoring in

the range 25 to 44 percent correct.

The )confusion matrices for this condition (Appendices 53}, 5k
and 51) show that only isolated errors occurred outside of the expected

¢onfusions ,with:}n the groups of phonemes for each hand configurai:ioxi.

i
¢

The homogeneity of the childrens' performance indicates their preci:se

! 3
”» . "~ s ' I !
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knowledge of the phoneme groups associated with each cue. '

~

L u
) o i The data obtained for the perception of key words in sen¥ences )

& were not anticipated. Figure 4.1 shows that results were similar to 1
. those achieved for the same materials throug'h audition and lipreading. "%
Cues clearly provided more-information than lipreading alone. Although

the mean scores for the hand cues and the lipread pattemns were equiva-

“ ‘ lent in the non-meaningful contexts of sylla.blesu, higher mean scores
were yielded from the cues alone than from lipreading in meaningfui lin-

guistic contexts. Two Of the factors'likely to have contributed to these

.
L

differences will be discussed below. \ . !

o [
~.

< N "

1. Differences in wtlw: Cued and Lipread Patterns.” '~ The cues’

| in running spéech provide a continuous signal in contrast‘to the 'chunked'’
P vinfqrmation in lipreading. For example, in 1ipr?éding the sentence,

o "Wear a raincoat in the rain,” only' p;rts of the pattern areﬂvisihle. ,

Thé unstressed function words, such as "a", "in", and "the"\ may not be -

visible &t all. In contrast to the lipread information, 'the cués alone .

provide a continuous stream of information. Some infpr{n;at;ion is Ir;resent *

throughout the entire message. / “
] ' i !
. 2. Process of Elimination. The number of alternatives
S provided by tné possible combinations of cues alone are fewer than in

>

lipreading. The woxd "ball" will serve as an example, There afe at
4 "w Al

least 22 feasible homophenoﬁs respon&es through lipreading \(ball-, balls,

" ' bbard, boards, bog, bogs, box, morse, moss, Maude, mall, pore, pores,
, .

port, ports, paw, paws, pork, sport, t’spbrts, spore, spores and spot). -

3\

. O For the same word presented by Cues-alone, there are only two common -
, T OF M’
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nouns @hat can be derived (ball and bell).® Such Qifferences stem from .
- - b

! f ' 4 ,
. the faet that most cue groupings represept three (i:n one gase four)

.

)
phonemes‘ whereas in liprem;ing all alveolar and some felar phonemes.

.

may be omphenous. ﬂ 3

¥
A

3 ' v N #

3 ¢ 3

The use of Cues alone is not mat :ln xeal life 71tuationd. The
inclusion of the conditio% in this study was solely for the purposes of
comparison. with other conditions in which cues werd involved as a sup-

port system. Suck; ,conditions will be discussed in the followii‘xg% pages.

% T ¥
‘ g%iuon and Cues

4

. i R ¢
4 - N * ’
. The childrens' ability to use"audition 4in conjunction, with:

‘
]

cues, 4 cofdition not met in real- 1ifpe‘ situations, clearly shows that ,

the fxand cues g not detract from the ude of residual hea}ingi . For key *

LY
\

vords in sentenges significantly betc?r:- scores than for either Cues or

audition alo‘he, vere achieved by the gmup as a whole when the two\lpﬂes

)

wfre combined.

4

There was, however, ncrsqph advantage

realized for syllable materials. As’can be seen £rom Figure 5.3, few-

subjects made slfbst%ntial gains and some even achieved poorer gcores. -

a

Results for auditmn and Cues parallel those for audition and li.preading.
This is 111us‘i‘rated hy .the copfusion matrices cpngtructgl £or the two

conditions (Appen‘ﬁices 5q. 5% and 54, agxd 5m, Sn and 50).
LS . . i
? . . * . L :{
The poorer sc&res for” syllables as compared with senteneas

again reﬂect the subjects’ limiged abils.ty to perceive the segmental,, '

, .

information. In the sen nces, u;e additional suﬁraaegmental :kifomation

apparently contributed to the comparatively b\etter scores. Even those
% s
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Subjects :
Figure 5.3, Percentage increase {dotted lines) or decrease (s0lid lines)
for each subject when audition was combined with cues in the - .
# reception of syllables. Hearing levels are shown above each &
‘ subjec% scores. ’
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children with the least hearing made gains of 13% to 25% when audition
was added to cues (see Figure 5.4). Only two subjects, (4 and 5) failed

to utilise the supplementary information provided by audition.

It is traditional to train discrimination prior to identifica-

tion. Since Cues provide a closed set of syllables this condition could
. ' 41 . ' .

well be exploited to train hearing-impaired childrens' auditory discrim-

ination 'in a Cued Speech program.

Lipr&ading and Cues
s

L] L3

'!"ihe subjeqt{s' responses under this mndiFion were outgtandit\xgly
and uniformly .good (see Tables 4.1 and 4.2). They merit considerable
attention. They strongly support the claims fc;r Cued Speech made by
Cornett (1967), in that the system oclearly ‘ena!ﬁl'ec{ tdtaily \and pro- -«

foundly hearing~impaired .children to receive relativ;ely precise phonemic
) ’ * bl P '

and 1in;guistic information both at a syllabic level and in running speech.

Speech receptiaon at an equally high level of accuracy by such children

&

has not previously been reported. The childrens' average scores of

Py

over 80 percent for the reception of syllables is within the range of

. normally hearing listeners reception of similar materials through audition

4 Lo |

(Fletcher, 1953). )

’
b

F) ]

The few confusions that occurred under this condition are

¥

shown in tﬂt matrices .presented as Appendices 5p, 5¢ and S5r. In the

context of the vowel [a] the only major confusion was be/tween [d3] “and
. ) Ly
[g]. In the [i] context, more errors were made. Again [d3) and [g) .

vere ngst frequently confused. Other major mistakes in the [i) gon’text

!/
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were (£f1 and (i1, u\m and [g], (]} and (1}, (d] and [p), and (k] and

/also.show that its weaknesses are of -neg}ﬁi/b‘]: importance, parti'cularly

. -

14

were between [z] and [k], [{j] %and [t]] and [p] and fnl. There were

sigﬁificantly more errors in the context of [ul. The most outstanding

v

[z]. The greater nunber of errors in the voyel [u] context could be
expected on the basis of Pesonen's (1968) findings that the lip rounding

associated with [u] obscures tongue positions and movements. This

e:q:ectatfon, of course, implies that the errors were due more to lip~ s
reading problems than to the interéretation of the hand cues. The type

of confusions made support this view. Further, they illustrate that the
’ S

use of Cued‘Speech demands attention to both the lips and the hands ag ’

interrelated features of speech reception. i

*
-

Cued Speech was designed by Cornett (1967) on the basis of

data provided by Woodwafd and Barber's (1960) study, in which consonant

i

reception was tested only in the [a] context. Had data also been avail-

able on consonant reception in the contexts of [i] and [ul, Cued Speech
might ﬁa,ve been designed to avoid such confusions as gccurred in this !

study. While results demonstrate that the system is not perfect, they

in the reception ‘&f speech in sentences. - A

The mean score of over 95 percent for the perception of key

v

words in s:a_ntences highlights t‘he effectiveness of the supplementary cues
in the\context of \tunnin.g speech. These near perfect resulls were‘ob—
tained wikh both high and low predictsbility sentences. Such levels of
performance illustrate the chilins' ease in percei‘.vi?g linquistic in~-
formation through Cued Speech whether t;ney are more réliant on segmental
information, as in the case of LP sentences, or whether they are provided

with linguistic contextual clues to, meaning.




- The results for Lipreading and Cues ar.ge in contrast to, those
O obtained under all other conditions.previously dis‘cussed. The childrens'
scores under’ thérse conditi/jons were poorer f’or the LP than for the HP
séntences. Such differences due to linguistic context present anasic e
dilemma to teacher/tﬁefapists in the field of aural rehabilitation. On

one hand, highly éeveloped linguistic skills are required to help chil-

- ! *

. dren 'interpret the inadequate signal provided by lipreading, audition or
both. On the other, many children have difficulty in developing effec-

tive linguistic.skills fréfi<such impoverished input.‘ The use of Cued

Speech appears to resolve this dilemma in t%g!% it provi{ges both the 4
means to develop lipreading ability and, yﬂeb the same time, an unan}’biguous

o avenue for linguistic growth. That the linguistic abilities of the sub-
. ' I . .
jects permits them to disamb’iguate speech as it is received under most

conditions in the absence of C%es is evidenced by their generally super-
*. » ) iorxr séores for key words in HP sentences. Since the subjects acquired
their current*aiingﬁistic skills relatively recentZ'Ly, more adequate per-
2 formance under such conditions mi.l_:;ht': be expected with further experience.
L There is lneed for longitudinal study of subiec\ts taught by means of Cued

e _ ‘Speech in order to determine what levels of speech reception without
L : 7
'S B cues be achieved after adequately long and intensive training.

%, B N

1 on wou%d normally use voice in combination with Cued Speech;

. hence the neatler might assume that this condition in which no sound was-

_ presented is artificial. This is not so. Total dependence on visual

", ‘ information is common. Totally hearing-impaired children have to rely

.

entirely&upomvisual informe‘:'tio;;l&}{ a distance of more than a‘ few

¢

feet, in noise, or when hearing aids are out of ordeir or inadequate,
-~ . q R

e ' : '
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profoundly and even severely hearing—ixi\paired children can }ikewise

8

derive no benefit from the acoustic signal.

4 '
i

The subjects' ability to process the visual inpué conveyed by
lipreading and cues is relevant to current views on spe;ch and language h
processi;il;. The x;:asults obtaix;ed ‘inc}icate that Liberman's (1974)
opinion, that the speech decoding mechanism may only be reached ‘and
activated by an auditory signal, is untenablei. The children in this

\ study demonstratéed the ability to receive highly accurate information on

the speech signal entirely through vision. -
®

The implicationsof these findings to thé field of aural rehab-
ilitation are far-reaching. They indiqat& tth,at Cued Speec}_x can provide
profouﬁdly and totally hearing-impaired children with access to pireciseM
phonemic information as a basis for ;erbal learming. The correlation
between scores in tI;i‘s condition on both phonetic level spéﬁh p):)duc-
tion and language scores strongly support Ling's (1976) contention tﬁt

residual hearing, while advantageous, is not essential to the develop-

ment of M? language skills. ' .
\ 3 {

e o ‘ )

The children in this study had acquired language well after

the normal developmental period from 0 to 6 yeaz;g, vwvhen language, cog-

nition and speech develop in synchrony. For this reason they must be

& . }
- considered as having received remedial xather than developmerg%al teaching.

Nevertheless, their language abilities were exceptionally high (see

Appendix 4). Only one child-(Subject 7) acquired language approximately

« 5

. within the normal stages. A

- N

|
|
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, Normally hearing babies, in the first few months of life axe
O ‘ capable of making many fine auditory discriminations in speech, such as

the voice/voiceless contrast (Morse, 1974). With access to the complete

—

speech stream they learn to select and identify those elements that are
uniquely meaningful to them. Research is needed to investigate whether
gimilarly early linguistic development is possible for heari;xg-l-impaired
infants through visual information provided by Cued Speech. It would
be of particular interest to determine the age at which Cued Speech can
begin to be processed by hearing-impaired infants.

Fimg

A , ‘ Audition, Lipreading and Cues

The findings from this condition are of both basic and applied

B} 4

- interest in the field of aural (re)habilitation. Under optimal condi-

\
tions, the three signals (audition, lipreading and gues) are received

, ' ’
. together.

y ) . - ' i"
#®
The results for the syllable materials are not significantly
. _differeht from those obtained under the IC condition. Indeed, in no
¢ - [ -
mode did the addition of the auditory sigf\al significantly increase

Vel . :

scores for syllables (see Figyse 4.1) .\The similarity ﬁf responses
under the IC and the ALC conditions car\also be seen by comparing the

confusion matrices pregented as Appendices 5p, 5q., 5r and 5s, 5t and 5u.

- ¥

5 ) . ' Although results for sentences in previouslir discussed condi-
i £ tions havg shown that subjects do, in fact use hear:iﬁg. the present

study does not permit infefence.s to be drayn relative to>the use of

; audii;.ion in receiving syllables. Further study is required to determine
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if ;nd how subjects use residual hearing in perceiving syllables vhen

they dre presenteé wg‘.th Cued Speech. Research ‘modelled on that undertaken L
by McGurk (1976) could be employed to investigate this question. McGurk
presented syllable materials to normlly/hearing listeners \;n:h the

auditory andl visual signals mismatched. Thus, the subjects may have
¥

seen the syllable /ba/ and ﬁeard /da/. The results obtained by the sub~-

jects, both children and adults, showed differences in the reliance

'

-~—placed on the two modalities of audition and vision when they were

forced to chose between them. Young children were more dependant on i

audition whereas the older subjects relied more on the visual modality.

Research by the writer (Nicholls, in preparation), utilising
" materials similar to.those‘ employed by McGurk, was carried out on the
subjects used in the present stﬁdy. Prelﬁminary findings showed that

several children who could perceive some manner wdiaﬁinétions and the

~

vofée/voi;:e_less contrast, in fact used audition to discern the mismatched

! .
[ ]

syllables. Further l:esearch including children with varying levels of

hearing loss ranging from moderate to total deafness is required. Such

research may lead to the development of diagnosi:ic procbduifes for as-

sessing hearing-impaired childregxs' av‘:?ditory and visual speech recepti'm

£l

@ ‘
capabilities. Used in ycomjum::t:ion with other tests, such procedures

% v

could help specify more appropriate training strategi.es for individual
R I , T

children. . PR

J
/
4

Scores for the per;ceptigﬁ of key words in sentences under this

"?"c’;ndition (see Figure 4.1) were a;;proaching the possible maximum. Thus,
. . !

ceiling effects limitsthe interpretation of differences in. scores due to

R J

the addition of the a"uditdry dignal over those obtained for lipreadin
s X ! ©
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and cues. Several children obtained 100 percent for these materials

with the lowest score being 89 percent (see Table 4.2). Hearing may or

may not have been used by some children in the achievement of results -~
/ under this condition. ' Further research is required to determine the
f role of audition when Cued Speech is employed. Presumably, if subjects
J

.' were presented with more difficult materials than those used in the pres-

, ent study, children with useful residual hearing would, score better than
those without. To show such differences, the materials would have to
i be so demanding that few if any of the subjects could achieve maximum
7] : possible scores. An alternati;le strategy for studying the use of resi-~

‘ dual hearing in this condition would be to measure reaction times with

and without the acoustic signal. One would expect the acoustic signal 4

- "to aid those who have usefuldaudition and hence permit them to respond
o

- ' oo more rapidly than those who have little or none. ,

. \

: ]
The ceiling scores obtained under this condition and the pre-

¢ - +

. vious one, also prevent the emergence of any possible effects due to

»

linguistic context. High levels of perceptual accuracy were achieved

with both IP and HP sentences. It wor%lé be useful to determine, through

! +

! ~ ‘
further research, whether all elements of such sentences could be per-:

ceived with equal accuracy. As the structural elements such as deter-
/ * ! !
* ), miners, -connectives, modals and tense markers tend to be upstressed
R

acoustically, as well' as being difficultl: to l?read, these elements are
generally not perceived by profoundly hearing-impaired children. The

move complete phonem:ic information conveyed by Cued Speech, however,

[

appgars to give them more prominence. It would be of interest to
o investigate whether C"ued‘SPeech permits profoundly hearing-impaii:;d
I v R

' \
™
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children to develop comprehension of linguistic elements in similar wa'ys
to those in which normally hearing children develop t}}em. Examples of

the children's language samples (see Appendix 4) show that the structural

elements are generally present and coRrectly used in these childrer/zs‘

expressive language. The six children With the highest language scores

| -
consistently produced highly accurate and complex sentences. It can
9]

only be assumed that Cued Speech contrifbuted to such unusually high

levels of linguistic attainment.

LS

The results obtained for the perception of running speech in

this experiment are much superior to those reported by Ling and Clarke

i
(1975) and Clarke and, Ling (1976). Their sx‘{bjects however, had only
been exposed to Cued Speech for two years. Even so, their speech rxecep-—

tion skills were sufficient for clear communication of the spoken langu~

age at the sentence level (Beadlés and Brown, 1979). The subjects in

the present study had lc;nger exposure to Cued Speech than those pre-

viously investigated. However, they were still in the process of acqui-

ring communication skills. The scores obtained and discussed above do
not, therefore, represent performance at their limits of learning. '

Longitudinal study is re?uired to determine how scores for materials )

v

under each of the seven conditions of presentation will change with
time.. The large differences between the last two .conditions discussed . v

and other conditions may not be a persistent pattern. /\with further

B

training improvement in the reception of both cued and uncued materials

might be expected. ! o8

s
~
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. S . Conclusions
Q |
‘ Satiéfactory ansvge.rs to the three questions investigated
were y‘ieldq}:'! in this st\uhy. One may conclude that performance of‘ the
children who servéd as subjects showed that:
"1. Linguistic information can be received with exceptionally -
higl; levels of a‘::curacy through Cued Speech and that the
. +  prolonged use of thié sysitem does not adversely affect .
the subjects' abilities to process infénnation in the
‘. L . T absence of Cued SPe?ch. If anything, 1ipreadiqg and
. audition were used as well by these subjects as by“
comparable children taught in more tfgdit'ional oral
programs. | ‘
2. Simultaneous use of two modalities enhances speech
K » ' 1 receptidh for both syllables and senter;ce‘s. 'However,
since there axe several ad?itional variables involved,

7 S
~

d scores on syllable materials can not be used-to predict

how well a child will receive_ key words in sentences.
- 3. Strong correlations exist, between speech perception, !

i

’ B speech production and linguistic skills. Speech rec\::eption ,
/ involving audition and/or lipreading relates closel; to .
sdeech production skills and intelligibility, vhereas
” ’ . language attainments are more closely associated with

) : . reception through Cued Speech. R . oo
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Appendix 1.
‘ (} 1 14 | 2. 'kaska ' 57. bu/bu
2. gi/gl 30: Bayba - 58, tfusefu
3. Ba/Ba 31, ak/ak 59. vifvi
4. up/up 32, fu/fu 60. ja/ia
5. it/it 33, pi/pi 61. - ta/ta
6. 6ajéa M4, Kwka ' 62. la/la,
7. Bisbi 35. zifei ® 63 euset
/ . at/at ‘ 3. hi/hi ' 64. si/si
9. d3i/dzi | 37. [a/fa n65.‘au/sq
10. ru/ru - 38. tu/tu 66. £i/f1
. 11. ad/ad : 39, 81/84 67. ik/ik
12. uwE/ut ) 40. paspa 68. ma/ma
13. za/za 41; tfa/tfa 69. 1lu/lu
14. . ap/ap 42. 6u/6n 70. ha/ha
.15, ai/di 43.. ig/ig M. uvd/ud
. 16. nu/nu 44. du/du .72. ju/4u
17. zu/zu i 45. ga/sa \ 73. f}}fa
18. na/na 46, Ji/f4 74, ug/ug
19. Bu/du 47. 31734 75. 1d/1a
20. mu/mu “a 48. fu/fu 76.. ti/ti
2l. ga/ga 49, uk/uk 77. hu/hu
) )22' tfisefi - ” . 50. absab 78. d%u/43u
23. va/va | _ 51, a3/a% . pu/pu
‘ 24, ri/ri 52. wa/wa ;s i 80.'~u5/us !
25. wi/wi 53. ib/ib 81, ip/ip
(.,.i; 2. rafra’ '54. ki/ki | 82. ,mi/mi
- 27. gu/gu §5. ni/ni 3 83. da/da
28, vu/vu 56. ag/ag 84. wu/wu
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: A Key to Picture Item ’ - ' -
. Page 100 . 7 . © ) Y
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" mouth teeth . feet foot . v |
) 1
\
. leg heart neck hair o
f toe toes eyes nose ‘
;{ knees shin tiﬁqer ankle
; ! | ’ -
¢ .
g . Page 101 \ .
E | > s
§ - hands elbow lungs shirt _ -
4 ' L% ' ’
: . socks watch ring . boot. ) g
: " tie shoes bow-tie . coat
o [4}
[4
comb hat sock brush
, cap pants hall room R '
RN . |-
Page 102 ‘
chair mat shqwer ' picture )
" £loor table lamp bag
‘jet t:rai‘n van . . cart ‘
ship " bus “ bike cab I
truck wagon stedring-wheel plan . '
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surfboard .

Father Christmas

i

paper
b ~ map

’ card

o ice ]
0’ toast
Sowrt
’ hole o

T =3

il - ~ 8
- 4 % i
, ¢ .
. ’ ’ \
v , / '
! Page 103 * '
s
vheel i leaf ) log |
rose s bud R seed
plant . ~ nurse « " bay
A ~ -
witch E girl men
’ 4 *

gueen

.
deliveryman
word

race show bomb

B .

mike -

'

letter note

Page 105 ’

money

bread " watexr

shell
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logs
wheat
wool
fire

wire

nut
. sauce

- : grapes

! ’ chip
) milk
spider
°  bear cub
. wolf
: dolphin
| o
: fox
. - ?
o f ¢ '
e
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. Page' 106 . \
4 ! ‘ y\ o
oil ,  BOApP , chesse  ° r
rice soup | ’ jam: o
corm ' tea han R
shiph W rockhill . fur - :
airt " juice, sand
r i , ; p
. . o
Page -107 ° /
$ . ’
cake , lunch : ! ple
bone . pear peath
potatoe eggs apple
sandwich potatoe ° rice bubbles —
apple pie meat pile ) vcgoiables :
L , -
. . @ \ » ‘
Page 108 o ’
mouge’ ) wing polar bear
lion cub | tiger cow , °
robin ' hippo I giraffe - L
L. ¢ . N
butterfly owl 7 cat .
I R
tooth face . _chin .
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’ Page 106
monkey dog
worm horse ‘
bear 0 bees
bee - ‘ducklings
Pa.géi 110
1ia pan )
saucer ) jar
ball i . " toy
rope o A tennis ball
reindeer + caterpillar
up‘ ’ ’
c ' ) . Page 111
, N
pod 5 bubblegum ,
‘bag rubbish bin ‘
pipe be‘b
mat m bath ' ’ l"
phone light
| *
:

bird
lad

goat

shark

tail

meat
knot
wall
key

vase

©

S

fish

purse

fan
map

lock
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b Page 112
. % (
pen . tope - |} needle
. cigarettes baseball football
qun . “tin ) . umbrella
bell . fork Jug”
mig pie dish L knife
Page 113 -
3 ' C}“
barn cage park
&
farm pool cav'e
cjurch - beach _zoo - *
back , top | side |
middle doctor waves
. o
* %
Page 114

xain house telegraph pole
boat road seat

bush chimey ta'p.

P
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. pins

tennis ball

country
bottle

bowl

net

, stars

P



\ o -100-




-101-

e e o it




e

B i




\,

-103-
S

-I\“\\‘l\“\&%]/ﬂ halhe

2] W
\




:104—

MLy eER

&




~105-




)
, s

7 g




-107-

[}

F 4“ [

Al “2//s47, it rres A ’
O

\
e At St v €3 0




© g
' Lt }::”“rﬂt" ¥ !
[P >

Vit
&
o B!



FAP S

— e —— ——

Ay

5
~109-

L8]




»,

7
Ly
T

“ R
@




-111-

N A ot e by b ny wen
N




-112L

rorgreresy
St X

H1
v oot W8 BN

%

SO

>



.
”
os
T A ST Vi, o« e+ < v,
.

w e agye By €

c— . L .

3
< A

« =113~

'.«

A

- 2%
v

A 5 b ] e B St e e S S e e e
v -

\M/,




PR A

SN

~114-

4
3

)

2y

(Ll L2

LI

‘o,

¢

l‘l ) u.o.‘/"
¢ 100 ¢ ¢ UI
SAYIS




TEE e S e

~115-

3
APPENDIX 3
o The Six Sentence Lists Designed to Test .
'Perception of Key Words in Sentences 4
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1.
2.
3.
4.
5.
6.
7.
8.

10.
11.
12.
13.
14.
15.
16.
17.
18,
19.
20.
21.
22,

© 23,

24.
25,
26.
27.
28.
29,

- 30.

31,
32,
33.
34.
35,
36.

-116~-

List 1

I got some oil.

What is your name?

He is the king.

She is a nurse,

I want some gum.

Who wants some cake?

Dad 'got some petrol and oil.
Watch T.V. in the living room.
Put the picture on the wall.
The monkey ate a nut.

The farmer shot the fox.

I like your hair.

Water the grass with the hose.
I will read a book.

Go in that room.

Draw a sheep, cow and pig.
‘Who wants a r,;ut? =

Show% his name.

Is 'that a hill?

They locked the lion in the cage.

Is that a fox?

I ate some cheﬁi g gum,
There's a doctdé?and nurse.
Dad drove our car.

Who saw the rat?

wWhere is my book?

I ate some birthday cake.
Brush and conb your hair.
We heard the church bell.
Look at the wall.

That is a pig.

That's the queen and king.
Is that a mouse or rat?
That is our car.

Get me the hose.

It's in the cage. 5

® N 60 n b ow N
. . * .

0

10.
11.
12.
13.
14.
15,
le.
17.
18.
19.
20.
21.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Appendix 3.
List 2

Give him the ball.

The pilot flew the jumbo jet.
Play tennis with a tennis ball.
This is my top lip.

Get me the mop.

Look at the sun.

These are my teeth.

He smokeskg;&arettes and a pipe.
He has a pipe.

Look at my tooth.

Wear -a raincoat in the rain. °*
Draw the moon and sun.

I brushed my teeth.

We have a kite.

Look at the lion. R

I want toast and jam.

Turn on the light.

Is that a jet?

The dentist pulled out my tooth.
That bird is an owl.

Would you like potatoes or rice?

' Clean the floor with a mop.

Is it( dark or light?

Do you like rice?

Talk to all the ladies and men.
Wear yeur other rain boot.
Show me your lip.

Where are the men?

Look at the rain.

We saw a tiger and lion.
We saw the owl.

Get a knife and fork.
Where is my boot?

Is this your fork?

Pass me the jam.

Let me fly the kite,
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.10.

11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
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List 3 -

It's in the tin.

Stand on one foot.

Put the rubbish in the rubbish bin.
Do you like ham?

This is my towel.

Who wants eggs and ham?
Fish swim in the sea.‘@
The spider made a- web.

A giraffe has a long neck.
It's near the web.

I hurt my foot.

I've a sore neck.

Skip with a skipging rope.

It's in the sea.

Y
W N H O O ® <9 0 U & ow N
bl S s

14,

The children were scared of the witch.15.

Where is your house? ,
A bear sleeps in a cave.
Ruflolph is a red nosed reindeer.
That is a rope.

Play with the boy and girl,

I have a watch.

The bride got married in church.
We live in a big house.$¢

See the timé on your watch.
There is the girl.

What's in the cave?

Get some water from the tap.
Turn on the tap. '

What's in its mouth?

Dry yourself with a towel.

In your mouth is your tongue.

A hippo has a big mouth.

Is that the church?

We saw a deer.

Show me your tongue.

She drew a witch.

16.
17.
18.
19.
20,
21.
22.
23,
24,
25,
26.
27,

28.

29.
30.
3l.
32.
33.
34,
35,
36.

N

List 4

Get a cup, plate and dish,

That is a log.

Here is the jug.

That's a worm. d

Do you like cheese?

The mouse.ate some cheese.

That is an earthworm.

The chimney is on the xoof.

The sheep has soft wool.

Look at the dirt.

I have no meat.

Is this the day?

JTell me the month, week and day.
Go to the farm.

Is that the moon?

Who broke the dish? )
The biggest fish is ti;e whale.
Turn over the other side.

Show me the fire.

A watch tells the time,

The firemen hosed the fire.
bon't walk in the mud and dirt.
Show me the wool.

Farm animals live on the farm.
Look at; the stars and the moon.
That is a doll. p
Eat your vegetables and #\eat.
Show me the time. /J

The girl played with her doll.
I ’like the_ pool. f

It's on the roof. \,

This is my sic:iéxy//

Who saw the whale?

The woodcutter sawed the log.
The milk is in the :gx'ilk jug.
We swim in the swimming pool.

-
;

A

’/
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List 5

. Thig is my chin.
. Look at the hill.

. Wear your shoes on your feet.

1
2
3
4. I have four fingers and a thumb.
5
6
7

. Dad shaves the hair off his chin.

. Is that a hen?

. Look at the rock.
8. The plant has leaves and a root.
9. There's a rooster and hen. \
10. Wwash your hands and face.

11. Mum bought some food.

12. Jack and Jill fell down the hill.

13. Do you like corn?

1la. Co;nfiakes are made from corn.
15. We have some food.

16. I hurt my toe on a rock.

17. I hurt my head.

18. Wash your hands with the soap.
19. what's in the jar?

20. 1Is that the root? .

21. The jam is in the jam jar.

22. 1Is it on the bottom or top?
23. Breéd is made from wheat.

24. Put your hat on your head.

25. Where is my mug?

26. Is that a bull?

27. Put on your shirt.

28. These are my feet.

29. 1It's on the top. .

30. is is my thumb,

3l. Wear your pants and shirﬁ.

32. ok at the wheat.

33.\ Who has some soap?

34. o drew that face? 4
35, bullfighter fought the bﬁll.

36. © has a cup or mug?

!

1.
2.
3.
a.
S.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

le.:

17.
1s.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28,
29.
30.
31.
32.
33.
34.
35.
36.

List 6

I like tomato soup.

The door has a key and fock.
Where is your bed?

It has a tail.

Where is my sock?

The cake is ih the cake tin.
I found my purse.

Mum's money is in her purse.
Here is a chair.

I saw a fish.

Have you a cat or dog?

That is her ring.

I wént fishing and caught a fish.

Go to sleep in your bed.

The cowboy rides his horse.

The ducklings swam with the duck.

It's in the tin. '
Open your book at this page.
Look at the duck.

Cut the bread with a knife.
I don't like soup.

He has a gun.

Thi; is my leg.

Look at the horse.

I saw a mouse.

Mum has a diamond ring.

I have no knife., .
This is my arm and leq.

Show me the page.

Sit down on the chair.

Where is my shoe and so;k?

I like that dog.

Where is the lock?

The dog is wagging its tail.
The cat chased a mouse.

The farmer shot the fox with

a gun.’
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Subject 8 Age- 15 years

i -120-

Hearing Loss 103 dB

Mean Length x Complexity Score = 69

Picture Sequence (S.R.A. Card 9/51)

e

Length Complex.

R

1.

I think at the beginning the dog was trying
to cross the road, but Mhe wasn't quick enough
when the car came up and hit him.

The car didn't bother to pick up but a kind
man in another car stopped and picked him up.
The man is thinking that the dog wouldn't live
80 he'll take hi‘m‘to ﬁe vet.

The dog is now better, but the doctor is check;l.ng
to make sure he's alright.

The vet is saying to the dog, "X think 1'll call

|

you a name.”
@

It's no good calling you "it" or "a dog”.

I think I'll call you Spotty.
. »
I thipnk you are fine at the moment, but I think

I'1l keep you in quarantine."

The shopkeeper at the cage is saying to the
animals, "The people will all soon come up to
sée you, and to take some of you away to keep.”

The man is saying to the bog;, "Would you like

v

that dog?"

!

The boy says,»“?é I would, but do you think

<

it would be dear to feed it?"

26 7
- -
16 7
I

15 7
14 7

9 7

6 6
16 7
29 7
12 7
17 7
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Subject 8

Picture Sequence (cont'd)

-121-

Age 15 years

Hearing l.ls 103 a8 ©
. \

12,
13.

14.

"No I can afford to keep a dog.” 8 7
"0.K., we'll take this one." l v 5 7
The boy says, "Oh, 't.hat's right, we'd have to

buy some things to make the dog comfortable." 17 7

16.

17.

18.
19.

20.

-

‘The man daid,

The man says, "We'll buy these for the dog."”
» .
There's some dishes and some .leashes with a collar to choose from.

"I would like the yellow leash and a beautiful collar

-

dDQ- "

The boy says,
to put on the

The man says, "Anything else?"

The boy says, "Oh, we nearl} forgot to buy the leash too."

"What about putting the things together so that we

can buy them properly and not steal them.”

{ ~
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Subject B ~ " Age 15 years Hearing Loss 103 dB

Manipulation of\Space
Length Complex.

1. My bed is on the left side near the door. 10 4

2. My desk i also on the left side but in the 12 7
corner. -

3. My hanging clothes are on the right side of ™ 11 4
the door.

4. Between the bed and the clothes s'tand is a door. 10 7

5. There is a drawer in the corner on the right 15 4
side near the clothes stand.
6. On that side, near the drawer, there's a ' 12 7 l

window in the middle.

7. 1In the corner, on the side near the window is 13 7
a bookstand.
8. Between the desk and the bookstand is a press 20 7

for clothes, and in the middle there is a-light.

9. There's another light for my reading in bed. ~8 5
10. My bedroom is upstairs, facipg north. 6 5

R TR I W IR AT Lo n
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Subject 8

-123-

Age 15 years

' Hearing Loss 103 dBl

Conversation with Teacher

* Brother "Good afternoon Paul, how are you?"

¥
>

Vo~

.

Length Complex.

1.

12.

Fine tha/tnks. Brother. .

I think I'll talk about Christmas.

I think I'm going away but I don't know where
to go. 1
My mother and father has been trying 1|:o find
a place where we can go, not too far from
Sydr;ey. ' |

We will probably goaway after Christmas. -
We may be”geing with some friends of mine.

I was going -to get a watch for Christmas,
but-my father's friend can't.get it till
after Christmas so I'm going to get a new
wetsuit instead.

I may g¢ away v(/ith Joshu:a to some places,
but I haven't got !;\uch money at the moment.
I may be working at Christmas holidays.

I need the money ba'dly, because I have made
a lot of frienc_is and they keep haunting me
to go to some places. \

In the past few days, we have be‘en having

a lot of free work‘ at Oakhill,

I'm going to finish school in two days' time.

‘28

18

16

-
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. ) Subject 8 K Age 15 years Hearing Loss 103 dB

\._) Manipulation of Time
' , ' Length Complex.

1. First, I will get some things ready .for a 12 7
cup ofa Milo. ‘
;" 2. I will get a pint of milk, and some M}lo 22 7
. and some sugar, and of course, the most

important thing, a cup.
» ) .
? 3. Secondly, you pour in milk and thepn you put 14 7

' in two teaspoonsful of Milo,
G

4. Then you rea‘lly mix them up if you want to 13 7

make it smooth.

1

-

5. Then you add some sugar, if you like sugar. . 9 J7
6. And then if you want some ice, you get some 17 7
p v ice and put it in the cup. ’
7. That makes it an iced Milo drink.  * 7 7
8. Firstly, I got some things for the Milo. 8 7
9. I had a pint of milk, and Milo and some sugar. 11 4
10. Then I poured some mw the cup. 8 7
11. Then I put in tyo teaspoons”of Milo. 8 7
12, Then I really made it smooth. . 6 7

13. Then I put in some ice.

n

14. Then I had instant Milo drink.

| 15. Then I drank it all up, including the ice.




|

- gty s e g 1 w
- e R AR R

ERE
¥

P e b i

PR Y

8RR A Pt £ 3 oo

e ————
~125~ \ R l
. y ’, o
(‘ | Subject 8 Age '150 years Hearing Loss. 103 4B
' Question Forms : | ‘ : | _ | s
Brother "Last Saturday I went tcT Cronulla.”
. f ' Length Complex.
/ ' . 1 ;
1. What were you doing at Cronullaz 6 4
2. Was your father plea;sed to see: you? | 7 5 -
. 3. Was he expecting you? ' T4 4 ‘ o
4. Why did you want to see your father? \ 8 / 5
‘5. What were you doing last week? . ' 6’ ry . -
6. I mean when yc‘;u last saw him a week or so ago? . 1ﬁ 7
7. How did you get there with the petrol shortage? 9 g\
8. But I thought Crom},llla ‘and other 's;xburbs hadn't 10 N ‘ ’
much p;trol. ‘ ' ‘ h D
9. Was there a lot of trouble getting petrol { 9 4 ‘
thei:é? ‘ *
1o, What time did it open then? 6. 4 ...
11. In the afterncon? e 3 3
12. So that means Lhat'you probably left here 10 7
7 abou£ two. , ‘
13. Why then were you so long? ‘ .
14, ﬁo did you go to thg beach with? |
‘ 15. Did the Hastings family go with you to see your father?

16.

@

How did they get home, by themselves?

{
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Hearing Loss 120 dB

3

A Picture Sequence (S.R.A. Card 6/34) ' tength  Complex.
b l :
: \ ‘ 1. ‘I“k\a boys' father said, "would you like Jto go 16 7 (\
~ L _tovshop and buy something for me?" * N
L . 2. The boy said, "Thank-you." ' 5 7
“ 3. They went to the shop and they asked the ’ 10 5’ '
E shopkeeper . ) ’ T |
. * 4. They wanted éornflalges and s‘omet.hiﬁg else. 6 4
; , " " | 5. He said, "Is that all?" | { 5 7
6. "Give me two dollars.” ' \ ‘ 4 | 7
' 7. They were playing on the bars and the boy with 22 7
;’ . / the blue shi‘rt\sgid, "It is fun to play on the
< f ‘ ‘bars." ) ' x
) R 8. The money has fallen down te the ground jhgt they 12 ‘ 5
1. ‘ didn't know. “, .
. "9, \{The father said, "Give me some change and put 12 7
/ the things away." n
.. ' 10. 'The. boy said, "No, I haven't any." 7 | 7
11. The boy is looking for the money but he can't 12 s .
' ' " find it. a ' | (j
‘. 12, The boys were afraid of him because he was veryf 13 - 5;/]
: angry with them. ‘ . «
. ‘ ]:3. The father said, "where's then money?" (

14.. But the boy said, "I think it fell over when we . ‘
Fa¥
weré playing with the bars.” : . .

[
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~ Subject 17 ) " Age 14 yearg Hearing Loss 120 4B
Manipulation o;‘:' Spac;a L
! - ' ., . 'Length Oonjg‘alex.
l" 1. 'Will I talk sbout the wallpaper? . 6 4
2. It looks like flowers and pink lines. \ 77 *
: 3. " There is only one window. - ' 5 !
4. It's about there. - B %
5. Thewcurta'in is -pink., 4 - 4
6. There are two beds for me and Jenny.' t 8 4
7. They are near the w:.ndow . . 5 7
8. The small drawer is between the beds. o 7 4 .
9. 'There are three drawers. ' , 4 4
10., Two drr:awets ;re for s;acks, the other one ig ° . 11 7
for shorts. . .o )
11. I have two.b:}.g cupboards on theileft side. 9 4
2. I have the dressing table on the front wall. 9 4
13, Tt;é carpet,is dark brown ar}ui, light brawn.
‘\ © 14.  All the rooms have the same carpet: -
15. The kitch;n and laundr;( have no carpet. b
16. If you spill the water the carpet will get diz:ty. o
17. -The bookshelf is betwgggx the'cupbqard and the |
Udr;zssingtable . , | "
‘s '18. fThere are three shelves.
’19. There ax:e about thilrtyqbooks. ’ . \ ‘
o — \] . D ,'
o B , ;
¢ ! / e
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Subject 17 . Age 14 years Hearing Loss 120 dB .~

Conversation with parent.

’
. r

. ) : Length Complex.

1. My name is Dianne Jardine. , ‘5 ’ 4

2./ There axe five people in my-fa.mily. ) 7 4

3. ‘They are Mi{ch’ae”l, Jenny, l‘hm, pad and myself. | 8 7

) . 4. I live in North Rocks. 5 4

‘ 5. Yes I do. | | 3 3

\ . 6. Because I haye a lot of friends here and I like g 15 5

f‘ my scho‘t.)l this year.
{ 7. I want a school port, a hair dryer, some pencils, 19 4
,’\ ‘ ‘ a pump for my air mattress ‘and some skis. ‘

l:f, o 8, Well, well. ) - -
A 9. I am going to Victoria 5 4 _

; 10, Yes I am. o 3 3

*11. I will see my Grandmother and Grandfather 7 4

12, I will learn how to ski in the lake. 8 -5

' 13. Alright.
! 14. Yes, but she doesn't like some teachers.
® 15. No. |
) 16. - of course, I love all sport.
17. 'My”favourite sports are tennis, netba‘];l, football,
! o« /, - soccer, softball and shotput. . . “
I am going to Luﬁ'a Park for free.

We are going there because Women's Weekly gave ‘us

gsome free tickets.

%
¥
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; Subject 17 Age 14 years Hearing Loss 120 dB
. | 4
( ) “Manipulation of Time ‘
) Length Complex.
1. I'm going to take one teaspoonful of milo. 8 4
2. Now I'm going to put it into the bowl. 9 - 7
« 3. I will take the 1lid off. 6 4
4. I'm taking one teaspoonful of sugar and putting 12 5
/ it into the bowl. R
. 5. I'm shutting the jar. 4 4
i
6. I'm pouring the milk into the bowl. 7 4
; 7. I'm mixing the milk. 4 4
55’ 8. I'm pouring the mix into the glass. i 7 4
:
f 9, I've tried some before but-I don't like it. 9 7
; 10. One teaspoonful of milo was taken. 6 .6
;
5y 11. fThen it was put into the bowl. - 7 7
12. Next the jar was opened. S 7

13. One teaspoonful of sugar was taken and put into
o the bowl.
14, Then the mix was mixed.

15. The mix was poured into the glass, but it wasn't drunk.

16. First I took one teaspoonful of milo.

17. Then I dropped it into the bowl.

18. Then I opened the tin.

19. I took one teaspoonful of sugar and put that into the bowl.
20. Next I mixed the mix.

f 21. Then I poured it into the glass but I didn't drink it.

< R .
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Subject 17

=130~ -

Age 14 years

Hearing Loss 120 dB

Question Work |

|

Brother "I went to Townsville last Thursday."

Length Complex.

1. wWhat time did you go thege? -6 4
2. How many tinutes did the piane take to Townsville? 9 4
3. Was the weather hot? 4 4
4, Did your friend wait for you? 6 4
5. Who waited for you to come? 6 5
6. Who's he? 2 3
7. what did you do first at the airport? 8 4
8. Has he any children? 4 4
9. How many children does he have? 6 4

10. Are they his daughters or sons? 6 4

11. Is one person deaf? ° 4 4

12. Which one? 2 2

13‘. What's his name?

14. How oJ;g is he? )

15. Did you have any gea with.them?

16. Did you go scmewhere?

17. Where did you 'go?

18. Did you have ;ny meeting?

Was it boring or interesting? ) ‘ P

Did you g.o 'to the s;:hool to see tuhe deaf children?
Could you understand them?

Did: you know some children?

Yes, she has red hair.
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! Subject 17 Age 14 years Hearing Loss 120 4B

: (v Question Work (cont'd)

24, What did you do on the weekend?
25. Did you bee James and Peter?
A,.———-“""/'M— - B '
- 26. Why didn't you see Peter? . .
' 27. Did you want to see Peter?

E ’

& ©
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: Subject 3 Age 13 years Hearing Loss 98 dB
3 O ‘ Mean Length x Complexity Score = 24 |
» o Picture Sequence (S.R.A. Card 9/49)
' — K Length Complex.
L §
~ 1. He took a bottle pills. S 4
2. He ate them. 3' 7
. 3. .He said, "Don't eat them." - - 5 7
) 4. "The pills will make you more sick." \\‘?\\ 7
5. He said, "Alright." . . 3 7
6. "I won't eat any more." 5 7
7. He told his mother. 4 4
B. He s;aid his brother took a tssttle of pills. - 9 7
’ 9. She said, "Really! Where is he?" ' 6 7
S 10. The boy said, "He's on the table on the bathroom." 10 7
s ' 11. The boy said, "You are a silly boy." ) | 8 7
12. You ate them too much. , \ 5 4
13. Tl';e 1‘n‘other said, "Myrsbn got pain in tummy."a
' 14.. He had the pills too much.
15. The sound carries the noise of the sire;n.
° 16. The doctor says, "\I hope you won't die."
The mother said, "I hope not."

The u-lother is patting her son's hair.
He is lying on the bed and still better.
The mother said, "Are you better?”

“You will come home very soon." .

°

"I hope 'you won't eat the pills any more."

1 A

e e

»
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Subject 3 ) Age 13 years Hearing_ Logs 98 dB /l
Manipulation .of Space °
Length ’Comp].ex.
1. Draw a square. 3 3
2. 'The door's at the bottom. 5 4 -
3. A dressing t,able is at the‘s\ide back of the wall. - -
4. Draw a mirror stand at the wall. ' 7 4
5. The‘small cupboard is a side front of the wall. - o=
6. The big cupboard is behind the small cupboard. 8 4
7. 'That's wrong. ' . 2 é
8. The two beds are at the corner of the wall. 10 4
9. The big cupboard and two beds are between the chair. -~ -
10. The mat is in the carpet on the floor, - -
11. The mat is nearly the middle. -, - -,
12. T have a \small bedrqom. 7 4 5 4
13. I will chaslge ny bedroont’ . (

14, Because, so I ‘v}ill get moxe drawers and bookshelves.

15. Yes, sometimes.

16. The windows are at the wa1‘1.

17. The windows are at the back of the wall.

18, ‘The windows are near my bed.

19. I thought you were 1:alkinér about my bedroom. . .
20. There's a light switch on the door.

21. There;'s the standing up light can't move.

22. There is one light standing in wall.

23. In my bedroom.
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| ( Subject 3 . Age 13 years \ Hearing Loss 98 dB
F O | Conversation with parent. i £
- Length Complex.
-
' 1. We will go to Dubbo to pick my cousin, - -
/ 2. Then we will go to Canberra. 6 7
3. We will see my Aunty and friends. 7 4
4. We might go camping in Bateman's Bay. 7 5
- 5. Yes we went. 3 3
6. We had a swim on the beach with my aunty gnd uncle. 12 4
: 7. My aunty and uncle slept in the caravan. 8 4
"‘ 8. We went to the snow for three days. 8 'y
""f 9. There were forty two ch‘ildre‘n. \ ! 5 7
) 10. The snow was beautiful. N 4 4
| 11. We played in the snow. 5 4
2 12. It was cold, 3 7
: 13. I would like to go to America.
l 14. I would like Disneyland.
15. I would like to ride. |
16. I would like to ride some fair. -
17. Yes it's called.
U 18. The building, the large building is called a skyscraper..
' 19. Dad went there before a plane.
-4 20. I would like to go and' see.
21. I mevergo in the skyscraper. g
’ 22, I never go in the larg—e buildings in New Yorl;.
23. Ye; I might go to North...

t) 24.

We will go to Hollywood to see what do they play.

\



u \ -135-

-~
&

R RORs

S
%

Lo

% subject 3 . Age 13 years Hearing' Loss 98 dB
i; ( Manipulatior; of Time i ’ .
; ) . . Length Complex.
[
i 1. I am taking & spoonful of Milo. 7 4
’{ 2. I am going to put the Milo /in the bowl. 10 7
%
f ) {{)t ‘taking the spoonful of Milo again. LI -
% 4. I am going to put the Milo in the bowl. . 10 4
¢ 5. I am taking the 1id off the jar. ' 8 4
’ 6. Wait. 1 1
3 7. I am t;king a spoonful of sugar. 7 4
g . 8. I am putting the sugar in the bowl. . ‘ 8 7
9.‘ I ag going to put it on the top jar. ' - -
’ 10. I an pouring more milk in the bowl. . 8 4
’ :‘ 11. What's it called? 3 4

12. I am going to put the mixer in the bowl. 10 4

13. I am turning the mixer.

0 14. Would you like to drink that?

15. I am pouring the milk out of the bowl.

i

16. It's too sweet.
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’ Subject 3 Age 13 years

Question Forms

Teacher "I saw an accident.”
|

Hearing Loss 98 4B

Length Complex.

10.

1l2.

ll.}

What happened?

Did the people kill themselves by the car?
What did they do in the car?

Did they break their arm or leg or toe?
wWhat did they break?

bid the othez; people die?

Was there someone got blood all over their body?
wWhere did they crash at?

You said Queensland.

-How many ‘cars/ did they crash?

How did you felt?

Why? -

N
N

7 4
9 4
4 4
5 4
5 4
3 3 l
é 4
1 1

13.

14.

15.

who rang the phone about crash?
what did you talk about?

what about ambulance?
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Mean Length x Complexity Score = 11 \
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s

Age 13 years Bearing Loss 105 dB

Picture Sequence (S.R.A. C;rd 6/34)

Length Complex.

1. I think they want some more money to buy some,,, 11 7

2, I think they want to go to the shop. . 9 7

3. They want sell him. i - -

4. They want some books épr school, 6 4

5. I think he's very happy forgave you. ) - -

6. Some money. , 2 2

7. That's all. ) 2 3

8. They are playing around. ! BN 4 4

9. Because they other school or home. - -

10. Some dog will take the bag. - -

11. The dog will take some food. 6 a
> .

12. 'The man, "Where's my money?" ~ -

13. They haven't got any money.

14. I think they give him some more money.

15. He want his mon":ey--his change, '

16. 'I‘h‘e man very angry with them.

17. The boy very worried about the money.

18. I think he will tell\ the maﬁabout over there.

-
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Subject 12 : Age 13 years '

Manipulation of Space 1

\

i e i RS

Hearing Loss 105 4B

Length Complex.

I have a very big my bedroom.

My bed is very big behind the window.

t

3. The window is back. -
4. The window is behind. 4
5. It short. -
6. It small. : -
7. Those are blinds behind my window. -
8. Cupboard in my bedroom. * -
9. Thg V{all paperﬂ purple, pink and white. -
10. All there, all bedroom. -
11. \'rh? cupboeird taller. . -
12. The door on the top. -
13. No, not the top. No over ~ \there.
14. Th\é t.:upboard corner.
15. My bedroom near the window.
16. On the top, ves.
17. Pillow, the pillow is corner the window. °
18. A mirror, the x;lirror near my bedroom.

On the top.

No too big.

I have o:ily one picture.

Over there.

No, near cupboard.

I have only one table--the corner.

«

I have one rug on the floor in the middle.
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L Subject 12  Age 13 years Hearing Loss 105 4B
?t ( . Conversation with parent. .
; ‘ . . ) \Lqrggth Complex.
;; ! 1. Next week dLy family )they went away on holidays'. - - ‘ .
i . 2. 'x'hey‘ want to see my Nanna and Pop. 8 4
% 3. We family sleep in the caravan park. | - o
fg ) 4, Next week Kim and Kassey come to my place, have - ' -
5, a holiday because they haven't be see my place. ‘ —~
| g 5. They want to sleep, play with me. - - N
. 6. Next Sunday ail go to my friends water skiing. C - -
: N 7. My friends went to on the boat. o T -
Q ' 8. I ride down. ' R 3 .. .3 r
%; 9. I can't wate;.'—ski. " ' A R R
- ‘ -
w& 10. My brother can water-ski. 5 - 4 ,
3’ 11. 'It's too cold for a-swim, | S 6 - 4 ’
; ’ 12. what you say? ) - - p . o
— 1:;. I \‘mdersta‘nd you. , g . h )
14, Next week we be able to swim.
. 15, I‘ would like...my “:amily. 7 ' k
; ',r 16. That's au.f L . . .
i \ ’ .
I | | s
. \; “ o . » | o
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’ Subject iz w Iigevlii years - Hearing Loss 105 dB
‘ Question Forms. | r
Teacher "I saw some blood." ”
‘ ‘ | Length Complex.
. 1. Really! - S .oy
‘ 2. How come 'the red blood? t - -
3. I see. \I\ ‘ ) ) 2. 2:
/ 4. What's it\call‘ed? . ) \ 3 4
5. Nothing. ‘ ‘ } 1 1
a 6. The tre-e will blow up.~ ‘ . o ‘ - -
7. T don't know. ‘ . -3 3
EE }‘ 8. Some people saw the tree. , - -
- 9. ‘H;:>w you saw bleod on the <toad? 7o ; / - -
10. I think the tree wil]..di.e.‘ - o - -
11. Sc;me peoP}e have got red blood all'- .. . 7 4
o . Y2 Body. a T - -
f - . ’ | (
- ]
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Subject 12 Age 13 years
Manipulation of Time V .

Hearing Loss 105 dB

Length Complex;

You will take a glass.

A 5 4
‘2. Then you will open tPe tin. 6 ki
3. Then you will put the milo in the glass. 9. 7

w\‘ ¢ : . Py N e
4. And the, spoon there. - -
5. Take the sugar in the glass. 6 ’ 4
6. What's it forz - 3 4
N " 19“ P ’ '
7. _You wili, take the spoon, put in the milk: . - -

TR & ' ’ oo
8. Then the milo and you take... 7 7
9. Then the mix séoon. \“) - -

10. Shake in the bowl for two minu&;s: ‘ :7 4

11. Then you . will eat. - N

" w AN
¢ . ) 3 '
« 12 You put the spoon in the bowl. 7 4
° ’ - / Yo b

., 130 'Then you put some milo in the bowl. , .

C e ) i i

14. Only half sugar in the bowl. ’

IS.j Then you will shake about 4 minutes. .

? . o

\16‘. Then put some dr::nk M in .the glass. .

17! Thep you will drink the milk-in the glass. /

18. fl'hhu gaid, "It beautiful.” ! i .

« B -t N .
o' 5 ’
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APPENDIX 5

Confusion Matrices for Consonants under each condition
of presentation and in each vowel context. The figures
in brackets represent the number of correct consonant-
vowel responses. Numbers adjacent to brackeged figures
indicate correct consaopant but incorrect vowel identifications.
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Appendix 5a: Confusions under Auditory (A) condition
, - _ in the [a] vowel context
) tecponse  [p] (] i) (P} (B} Iw) fr} (£) fv) 101 13) 11} n) IxfT ta2) 16) {30 a1 1x] le} 1) (€] () (x)‘{q] (K} (3] I s
. B, 1 1 - 1 3} = = « = I - e« e 1 e e maiea a1l e a1 .
Y 0 3 @ 2 3 3 2 2 & 1 301 4 3 3 1 2 1 ¥ 8 1 & 4 5 3 5 4
' Im] 2 2 312 2 ) 7 1 4 - - 2 2 3 1 -« 2 2 1 . - 2 2 1 1 1 ;
- te) = 1 = (3 = = = = = « « & = 2 2 e = e = =} 2 1 1 o 1 1 a
. 1B = e = 20 - = - = « o = + e + ® a @ = = 2 1 o = o = = =
N ) fw] 1 - - - - (0} =~ - - - ‘ - 3 - - - 1 - - - - 1 - - - - -
13} « = 2 e @« 2 (1) ¢ « « - 2 1 e« @ 3 % & e a4 & o « 1 - 1
3] 2 3 e e - «~ « U2 - 1 = 3 - 1 2 1 1 . s - 2 . .1 ?’7 ' -
) tvi 1 3 = = o « = = {1} « = 3 1 = = o 171 - 1 % 1 1 . . - > )
] 191 © 1 = )1 « = = 2 21O = 2 a = 1 o o o » e = = =@ « = 3 a
) 131 - = = e e 1 e e 2 - M0 2 = = « e = « 3 =« Lk - = - e - -
- > n - e e s e 11 - 2 - - 101 13 - - 1 1 « . -l . . \
\ A tnl = *= 1 = 1 = = = = =« = @ {0 = % + = & = B e & 2 4 - - = 1 Y
it = 1 = = = e = = & @« e 2} 1 1 e = L e * e @« o o 1 - 1 w
tas) T e T T S . S U - - -
tfy = 31 = = « I = 1 1 2 1 1 = 1 1 (2 = 1 « )1 « « = T 2 1 . ‘
13 = 1 = = = « e & o e = & = = = 2«40 « 1 « 2 = e = 1 o o =
— 1) 1 172 1 = -1 = 2 @ o = 1 «e. 1} 3 e =2 10! 2 o e - = 1 1 . . . ,
\ TS e S Y S o S - TS .
LT {e} * 2 1 1 2 3 1 1 1 2 - Q 1 - ) 3 4 {2} 1 3 2 1 X . - K R
; (41 « e e 1 @ = = 1 2 S - - - 0 = - 1 . . . . . ) :
i 3 w € ) ° a e + ® = 2 e @« @'@ 1 = = « o = UYL - - - 1 X .
‘(@ S T L . T >
) ) x} 1 = 2 =« 1 @« © = « o = =« =1 = = e & = o o 111 o1 1 o ~
. 15} T e = = 1 = & s o 4 2 o = 2 2 o 1 % e @ @ @ = = 10 a« <« a -
& e e e e e y - e e e e e e . S T TS U C,
15 o T T - T s LT
, N th} = = 1 « & = c = %We e & = 1 = 4 save = ®» 2 2" e = « « « = . ;
) ‘ ) e ® & @ 3} 1 & = e @« = R 1 =« = 1 = o« « 1t 1 .
. . fu) L1 1 ® e = & =2 e 4 @ e = =2 1 e 2 1 = e« = 1 = = & &1 o . ‘
R . {1 LSV LIS USNC N GRS SN U S et 1 | SIS S S VY | : -
= 2 .3 4 3 2°3 3 1 1 & 3 N 2 = & 2 & 3 B 6 3 2 4 % 1 3 3 % . .
N L 1% 18 38 18 18 18 18 18 1A 18 18 18 13 12 18 1A 1w )8 3IA 18 3$8 18 14 18 18 I8 18 18 .
— N " P .
. » .




Appendix 5b: Copfusions under Auditory (A} condition
. the [i] vowel context
i Tesponse te) B} (] ) B (vl {r) 11 [v) 100 (3] (1) fn) (ef3 183) (1) €9) o) (2] (e} ) (€} (3) O)'@) KD (30 m)
133! (w1 1 2 1 3 1 1 - 1 = = 1 )} - = 1 1 = 11 = = 3 =« 1 = -
»1 2 (2 1 2.3 - % 4 4 3 1 2 2 1 3 - 4 1 6 1 3 2 % 3 2 2 ) .
5] 1 2 (6 - 2 3 3 - 3 » 2 3 B -~ 1 2 3 3 2 1 2 1 - 3 31 1721 )
151 = 2 )1 ~ = & = s e e e 1] = = = = = = o 2 o 1'a 2 - -
R 5] = e = 20 = = = - e & = = & o 4 & = & & = = = = ="« & <
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Appendix: 5t &xffuqions in the Audition', Lipreading
and Cues (ALC) condition in-the {i] vowel context
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Appendix 5u:

and Cues (ALC) condition in the {u] vowel context
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Confusions in the Audition, Lipreading
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