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One o f the most obvious and pervasive problems fac ing  many o f the 

estimated 14 m ill io n  hearing impaired persons in the United States  

involves communication d i f f ic u l t ie s  and th e ir  profound e ffe c ts  on 

s o c ia l, psycholog ica l, educational, and vocational func tion ing  (Mykle- 

bust, 1964; Schein & Delk, 1974; S c h il le r ,  1974; Vernon, 1970). While 

speech and speechreading are im portant s k i l ls  fo r  any deaf in d iv id u a l, 

i t  has been w ell estab lished  th a t most deaf persons never acquire pro

fic ie n c y  in these areas (Moores, 1978; Schein & Delk, 1974; Scouten, 

1969). This may a t f i r s t  seem surpris ing  since the ora l philosophy o f 

communication, emphasizing exc lusive  use of a m p lif ic a t io n , lip re a d in g , 

and speech, has dominated deaf education in the United S ta tes. Pro

ponents o f the ora l philosophy assert th a t speech and speechreading 

s k i l ls  are essen tia l i f  deaf persons are to function  e f fe c t iv e ly  in a 

"hearing world" and th a t the use o f manual communication ( i . e . ,  sign 

language and f in g e rs p e llin g ) in te r fe re s  w ith  the a cq u is itio n  o f these 

s k i l ls .  However, research outcomes have suggested th a t deaf ch ildren  

tra in ed  via oral methods o f in s tru c tio n  perform no b e tte r  w ith respect 

to  speech and speechreading than c h ild ren  tra in ed  using manual methods 

o f communication (Chasen & Zuckerman, 1976; Corson, 1973; Meadow,

1968; Stuckless & B irch, 1966; Vernon & Koh, 1970, 1971). There are  

several reasons fo r  the apparent lack o f success in  teaching speech and 

speechreading s k i l ls  to deaf persons. F ir s t  w ith  respect to speech, 

the deaf person cannot reac t as a l is te n e r  to h is /h e r  own vocal behav

io r  and, th e re fo re , cannot compare the sounds (s)he makes to those pro

duced by the teacher or speaker. Thus, the deaf person must depend on

1
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2

in d ir e c t ,  im precise, and delayed feedback based on the reactions o f the  

l is te n e r  as to the accuracy o f h is /h e r  vocal responses. With respect 

to speechreading, performance may be impeded since visual s tim u li 

change ra p id ly  and only 33% o f the phonemes are v is ib ly  d iscrim in ab le  

to begin w ith . For example, the phonemes "b," "m," and "p" are a l l  

v is u a lly  id e n tic a l on the l ip s ,  and the phonemes "h ," "k ,"  "ng," and "g" 

are produced in the back o f the th ro a t rendering visual de tection  on 

the basis o f l ip  movements d i f f i c u l t ,  i f  not im possible. As a re s u lt  

o f th is  am bigu ity, the most s k i l le d  speechreaders miss about 75%, and 

the average deaf c h ild  a t le a s t 95%, o f what is  said (Vernon, 1972). 

Furthermore, speechreaders describe the process as fa tig u in g , possi

bly  due to muscle tension or negative emotional behaviors re s u ltin g  

from the in a b il i t y  to respond successfully  to spoken s t im u li.  A 

second reason fo r  the d isappoin ting  re su lts  o f e ffo r ts  to teach speech 

and speechreading to deaf persons may be found in the approaches 

which t r a d i t io n a lly  have been used. Most o f these methods were 

developed fo r  hard -o f-hearing  or deafened a d u lts , whose re p e rto ire  is  

much d if fe r e n t  from the p re lin g u a lly  deaf c h ild  who has never acquired  

mastery over a spoken language. In s p ite  o f the magnitude o f the prob

lem, there has been very l i t t l e  innovation in teaching speech and 

speechreading to  the deaf in  50 years (Moores, 1978). Furthermore, 

very l i t t l e  experim ental research has been conducted in these areas 

(B ennett, 1974; F a rw e ll, 1976; M i l le r ,  Ransey, & G oetzinger, 1958;

Moores, 1978), Thus, methods u t i l iz e d  fo r  teaching speech, speech- 

read ing , and language to deaf persons tend to be based on theory and 

anecdotal experience ra th e r than on s c ie n t i f ic  evidence (M yklebust, 1964).
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Cued speech has re ce n tly  been proposed as an a t t r a c t iv e  a lte rn a 

t iv e  to pure oral tra in in g  methods in  f a c i l i t a t in g  the development o f 

speech, speechreading, and language in deaf persons (C ornett, 1967). 

Manual cues consisting o f e ig h t handshapes in four positions near the  

face serve as supplementary s tim u li which are added to e x is tin g  sources 

o f strength (in fo rm ation  from the l ip s ) .  Thus, sounds th a t are v is u a lly  

id e n tic a l on the lip s  such as " t , " "d ," "n ," and "1" are d istinguished  

by d i f fe r e n t ia l  handshapes, whereas v is u a lly  d is s im ila r  sounds such as 

" t ,"  "m," and "f" are represented by the same handshape. Figure 1 

i l lu s tr a te s  the e ig h t handshapes and four positions used in cued speech 

corresponding to the phonemes. The word "cap," fo r  example, would be 

cued by p lacing the index and middle f in g e r ("k" ) on the th ro a t ("a" ) 

and then moving the hand w ith  index fin g e r extended ("p") to the s ide , 

in synchrony w ith  the l ip  movements. This method o f communication is  

based on the ra tio n a le  th a t i f  a l l  sounds in spoken language were 

v is ib ly  d iscrim inab le  and d if fe re n tia te d  on the l ip s ,  the deaf c h ild  

would learn  language in a s im ila r  manner to a hearing c h ild  through a 

v is ib le  approximate analogue to  spoken language.^

In s e rt Figure 1 about here

Cued speech was designed to combine c e rta in  elements o f the ora l 

and manual methods o f communication. Success w ith cued speech has been 

reported in  the form o f increased accuracy in l ip re a d in g , a vocabulary  

comparable to those o f hearing c h ild re n , g re ater re la x a tio n  among 

c h ild re n , shortening o f delay time between recep tive  lea rn ing  and
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expressive production, increased communication among c h ild re n , and 

increased speech i n t e l l i g i b i l i t y  (R upert, 1969; S c h il le r ,  1974). Several 

features  o f cued speech appear a t t r a c t iv e .  F ir s t ,  the combined spoken 

and cued words present a less ambiguous stim ulus to  the deaf person.

Ling and Clarke (1975) conducted an experiment in which cued and 

noncued phrases and sentences were presented to 12 severely  deaf sub

je c ts .  The ir w ritte n  responses were then analyzed in terms o f the  

number o f complete phrases, sentences, and words c orrec t and the type  

o f phoneme erro rs  made. Results showed th a t more cued than noncued 

m ateria l was c o rre c tly  id e n t i f ie d ,  suggesting th a t cued speech f a c i l i 

ta tes  accuracy in  speechreading. Furthermore, the number correc t on 

noncued m ateria l increased over successive years , suggesting th a t the  

use o f cued speech may f a c i l i t a t e  speechreading o f noncued m ateria l 

(C larke & Ling, 1976). On the other hand, B o rr ild  (1972) reported  

th a t a mouth-hand system as a supplement to speechreading has been in  

use in most Danish schools fo r  nearly  70 years and th a t most pupils  

who were tra in ed  in  th is  manner were "help less" when they were forced  

to  confront pure lip re a d in g . However, d iffe rences  between the cued 

speech method developed by Cornett and other mouth-hand systems may 

account fo r  these d iscrepant fin d in g s .

Another p o te n tia l advantage o f cued speech is  the suggestion 

th a t i t  requires a person who has a lready acquired a language as few 

as 12-15 hours to 1 earn (C o rn ett, 1975) and obviates the necessity  

o f tak ing  lessons over a long period o f time as would be required w ith  

sign language.

T h ird , i t  has been hypothesized th a t cued speech should decrease
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the tendency to exaggerate l ip  movements on the p a rt o f the speaker, 

perm itting  the deaf " lis te n e r"  to obtain  more p ra c tic e  in  observing 

normal l ip  movements (C ornett, 1975).

Fourth, a cq u is itio n  of cued speech by a deaf person would be 

e ffe c t iv e  w ith  respect to  learn ing  pronunciation o f a vocabulary and 

would render fu rth e r  speech correc tion  unnecessary or much e a s ie r .

I f  a deaf c h ild  cues what (s)he says, the l is te n e r  who knows cued 

speech knows the stim ulus c o n tro llin g  the c h ild 's  response and can 

thus de tect and co rrec t erro rs  in pronunciation.

Although much success has been reported w ith  cued speech 

(C ornett, 1975), r e la t iv e ly  l i t t l e  research has been conducted in  an 

attem pt to  v e r ify  these assumptions. The purpose o f the present 

research was to  address some o f these issues through examining the  

e ffe c ts  o f cued speech tra in in g  on: (1 ) speechreading accuracy w ith

cued m a te r ia l; (2 ) speechreading accuracy w ith  noncued m a te r ia l;

(3 ) speech production (a r t ic u la t io n )  responses; and (4 ) the amount o f 

time required fo r  cued speech a cq u is itio n .

Method

Subjects and S etting

Three profoundly deaf males served as sub jects . Student 1 was 

22 years o ld , co n g en ita lly  deaf, and his IQ score was 96 as measured by 

the WAIS. Most o f his e a r ly  education took place in a pub lic  school 

program which emphasized lip rea d in g  as the method o f communication. At 

the time o f the study, he had recen tly  been tra n s fe rre d  to a d i f fe r e n t  

educational program sponsored by the loca l school d is t r ic t .  He 

possessed minimal language and communication s k i l ls .  He was able to
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respond to  simple in s tru c tio n s  in sign language and to give the sign 

fo r  various objects when requested. However, he e xh ib ited  v ir t u a l ly  no 

spontaneous expressive sign language; and, in  s p ite  o f his e a r ly  and 

extensive oral tra in in g , he n e ith e r  vocalized  nor l ip re a d .

Student 2 was 23 years old (IQ  103, source u n a v a ila b le ), d iag

nosed as having a congenital b i la te r a l  sensory neural hearing loss , 

e tio lo g y  unknown. U n til the 12th grade, he was enro lle d  in  a special 

education classroom in a public  school which emphasized the oral 

method o f in s tru c t io n . Two years p r io r  to  the beginning o f the study, 

he began attend ing  a re s id e n tia l r e h a b il i ta t io n  center where he received  

trade in s tru c t io n  w ith  the occasional use o f in te rp re te r  (sign language) 

serv ices . He also received pen'odic speech therapy, p r im a rily  to  

remediate his "harsh vocal q u a lity "  through "breathing re la x a tio n  and 

strength w ithout phonation." The student was brought to the e xp e ri

menter's a tte n tio n  by the trade in s tru c to rs , who complained th a t they  

were having d i f f i c u l t y  communicating w ith  him and th a t his speech was 

u n in te l l ig ib le .

Student 3 was 26 years old (IQ  106 as measured by the Revised Beta 

Examination and 97 on subtests o f the WAIS) and diagnosed as having a 

congenital b i la te r a l  sensory neural hearing loss due to genetic factors  

(Usher's syndrome). He had v ir t u a l ly  no usable hearing. U n til the 

12th grade, he attended a public  school which emphasized the oral 

method o f in s tru c t io n . Speech therapy attempts were abandoned a f te r  

the s ix th  grade. S hortly  before the beginning o f the study, he was 

enro lled  in the same re h a b il i ta t io n  center as Student 2 , where he was 

also brought to  the experim enter's  a tte n tio n  by the trade in s tru c to rs .
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who were having d i f f i c u l t y  communicating w ith him.

The nature and purpose o f the study was explained both in sign  

language and in w r it in g  to a l l  three students, and they were accepted 

as subjects on the basis o f th e ir  w illin g n e ss  to  p a r tic ip a te  and the  

granting o f informed consent. A ll tra in in g  was conducted by the  

experim enter during ind iv id u a l sessions in a classroom s e ttin g .

Stimulus S election

Sets o f tra in in g  s tim u li fo r  each student were d ivided in to  groups 

o f phonemes, as shown in Table 1. For Student 1, two sets o f tra in in g  

s tim u li (Sets A and B) were developed consis ting  o f 14 phonemes each.

Each set o f 14 phonemes was divided in to  f iv e  groups o f a t le a s t one 

vowel and one consonant. The two consonent phonemes in three o f the 

f iv e  groups fo r  Set A and in a l l  four groups contain ing two consonants 

in  Set B were v is u a lly  id e n tic a l on the lips /to n g u e  ( e .g . ,  "f"  and 

"v " ) . For Students 2 and 3, 35 phonemes (Set C) were divided in to  

seven groups. The four consonants contained in each o f the f i r s t  

groups were both v is u a lly  id e n tic a l on the lip s  w ith  another phoneme 

in  th a t group ( e .g . ,  "t"  and "n," "m" and "b" fo r  Group 1) and were 

also v is u a lly  id e n tic a l on the hands w ith  another phoneme in th a t  

group in th a t they were represented by the same cue stimulus ( e .g . ,  "t"  

and "m," "n" and "b" fo r  Group 1 ). The purpose o f organizing the 

f i r s t  three phoneme groups on th is  basis was to decrease the proba

b i l i t y  th a t the student could make a c orrec t response by attend ing  to  

e ith e r  the lip /to n g u e  stim ulus or hand (cue) stimulus alone. Since 

cued speech was designed such th a t accurate d if fe r e n t ia t io n  o f phonemes 

requires attend ing  to both sources o f s t im u li , i t  was thought des irab le
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to arrange e a r ly  tra in in g  in a manner th a t would f a c i l i t a t e  th is .  A ll 

remaining groups were arranged on th is  basis as c lose ly  as possib le .

In s e rt Table 1 about here

Procedure

Tra in ing  sessions. Each group o f phonemes w ith in  a set was 

tra in ed  s eq u e n tia lly . Each phoneme w ith in  a group was f i r s t  tra in ed  

in d iv id u a lly  ( e .g . ,  " t , "  "n ," "m," "b ," "ah" fo r  Group 1 o f Set C).

The experimenter presented one o f the stimulus cues w hile  sim ultaneously  

a r t ic u la t in g  the corresponding phoneme. The subject was then in stru cted  

to  w rite  the phoneme on a piece o f paper which had been provided. The 

stimulus presentation was repeated e ith e r  i f  the subject requested i t  

p rio r  to making a response or ind ica ted  in  some other way th a t he was 

having d i f f i c u l t y ,  such as attem pting to  im ita te  the experim enter's  

response. A c orrec t response was recorded i f  the subject wrote the 

phoneme which the experim enter had presented. Following a c orrec t 

response, socia l reinforcem ent was de livered  in  the form o f d e sc rip tive  

praise (e .g . ,  s ign ing , "Good jo b . Tha t's  r ig h t . " ) .  The next t r i a l  was 

then in i t ia te d  w ith another o f the phonemes w ith in  the group. Follow

ing an in co rre c t response, a remedial t r i a l  was in i t ia te d  in which the 

experim enter wrote the c o rrec t phoneme(s) and repeated the t r i a l  u n til 

a c o rrec t response occurred. A fte r  f iv e  consecutive co rrec t responses 

occurred fo r  each o f the in d iv id u a l phonemes in  the group, tra in in g  

was begun on two-phoneme consonant vowel combinations w ith the group 

( e .g . ,  "tah ," "nah," "mah," "bah" fo r  Group 1 o f Set C) in the same
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manner. When mastery c r ite r io n  was met on two-phoneme combinations 

w ith in  a group, tra in in g  was begun on a l l  possible three-phoneme com

b inations w ith in  a group (e .g . ,  "Mahb," "bahm," "naht," "tahm," e tc . ,  

fo r  Group 1 and Set C). Since Group 5 o f Set A and Group 2 o f Set B 

contained only two phonemes, these la t t e r  two tra in in g  phases were not 

conducted fo r  these groups. A fte r  mastery c r ite r io n  was achieved, t r a in 

ing was begun on three-phoneme combinations between (p rev io u s ly ) tra in ed  

groups (e .g . ,  "dun," "mul," "shahd," "buch," e tc . ,  fo r  Group 1 and 2 

o f Set B). This tra in in g  phase was not conducted fo r  Group 1 alone 

since no phonemes were previously tra in ed  w ith  th is  group. A ll groups 

of phonemes in each set were tra in ed  in th is  manner w ith  two exceptions  

fo r  Set A. F ir s t ,  instead o f w r it in g  the response, the subject pointed  

to the appropriate  flashcard  from among those contain ing a d if fe r e n t  

phoneme (com bination) w ith in  the p a r t ic u la r  group. This aspect of the  

procedure was changed fo r  subsequent sets (B and C) to the w rit te n  

response described o r ig in a lly  in an attem pt to increase the strength o f  

the response and decrease the p ro b a b ility  o f making a c o rrec t response 

by chance alone. Second, the mastery c r ite r io n  fo r  each tra in in g  phase 

consisted o f 10 consecutive c orrec t responses fo r  each phoneme (com

b in a tio n ) as opposed to  f iv e .  The mastery c r ite r io n  was reduced fo r  

subsequent sets since i t  seemed to be unnecessary and the subject 

appeared to  become re s tle s s .

Ind iv id u a l phoneme probes. Probes were conducted over a l l  the  

ind iv id u a l phonemes in  a set as shown in  Table 1 p r io r  to tra in in g  and 

whenever the subject met c r ite r io n  on the la s t  tra in in g  phase (e .g . ,  

three-phoneme combinations between groups) o f a group. The purpose o f
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these probes was to  assess pre-post a c q u is itio n  o f lip rea d in g  s k i l ls  

w ith a cued stim ulus, g e n era liza tio n  o f lip rea d in g  s k i l ls  in  the  

absence o f a cued stim ulus, and g e n era liza tio n  to expressive a r t ic u la t io n  

responses. For the receptive  cued p art o f the probe, the experim enter 

randomly presented the cue and a r t ic u la to ry  stim ulus fo r  each o f the  

phonemes in  the set and in stru cted  the subject to  w rite  the correspond

ing le t te r (s )  (Sets B and C) or touch the corresponding flashcard  (Set 

A). A c orrec t response was recorded i f  the subject wrote (touched) 

the stimulus which the e;|,perimenter had cued. With Sets B and C and 

the f in a l  probe o f Set A, i f  an in co rre c t response was made, the 

experim enter scored whether i t  was a su b stitu tio n  e rro r . A s u b s titu 

tio n  e rro r  was defined as a response to a stim ulus th a t was v is u a lly  

id e n tic a l on the lip s  to  the stim ulus presented. For example, i f  the  

stim ulus presented was "m" and the subject wrote (touched) e ith e r  "p" 

or "b," a su b stitu tio n  e rro r  was scored.

The procedure fo r  the recep tive  noncued portion  o f the probe was 

id e n tic a l to th a t o f the receptive  cued portion  w ith  the exception  

th a t the experim enter merely pointed to her l ip s  and then a r tic u la te d  

the phoneme, w ithout presenting the cue s tim ulus. Following the  

recep tive  portions o f the probe, subjects were tested  on expressive  

s k i l ls  (a r t ic u la t io n  responses). The experim enter presented flashcards  

on which the phonemes were p rin ted  and, in sign language, in stru cted  the  

subject to "voice" (a r t ic u la te )  the sound. A c orrec t response was 

recorded i f  the subject accurately  pronounced the ind iv id u a l phoneme 

such th a t i t  could be c le a r ly  d istingu ished and d if fe re n tia te d  by the  

lis te n e r .  Reinforcement, rem ediation, and c o rre c tiv e  feedback were not
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in e f fe c t  during any portion  o f the probes.

I f  a c o rrec t response was not recorded on the recep tive  cued part  

o f the probe fo r  each o f the phonemes tra in ed  immediately p r io r  to the 

probe session, a review  session was held . The review session was 

id e n tic a l to  the in d iv id u a l phoneme tra in in g  procedure and was followed  

by another probe.

Novel phoneme combination probes. P r io r  to tra in in g  and fo llow ing  

in d iv id u a l phoneme probes, novel phoneme combination probes were con

ducted. The purpose o f  these probes was to  assess g e n era liza tio n  o f 

tra in in g  to novel, untrained phoneme combinations w ith both a cued and 

noncued stim ulus. Items on these probes consisted o f 24 three-phoneme 

nonsense words. These were d ivided in to  four groups o f s ix  words fo r  

Set A and s ix  groups o f  four words fo r  Sets B and C. Each group con

sis ted  of words comprised o f two phonemes from a tra in in g  group and one 

phoneme from a previously  tra in ed  group. The f i r s t  two tra in in g  

groups were combined fo r  th is  purpose since novel combinations could 

not be generated from the f i r s t  group alone ( i . e . ,  since the f i r s t  group 

did not contain previously  tra in ed  phonemes from which novel combinations 

could be formed).

During each t r i a l  fo r  the cued portion  o f the probe, the e xp e ri

menter cued and a r t ic u la te d  the stimulus word. A c orrec t response con

s is ted  o f the sub ject w r it in g  the word the experim enter presented. The 

experim enter repeated the stimulus presentation  once upon the su b jec t's  

request i f  the subject had not y e t begun to make a w r it in g  response.

No rein forcem ent, feedback, or rem ediation were in  e f fe c t .  For the non

cued portion  o f the probe, the experim enter a r tic u la te d  the same s tim u li
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w ithout cues. A ll o ther aspects o f the procedure were the same.

On one occasion, a probe (Set C) was sim ultaneously adm inistered  

to one o f the subjects and a deaf s ta f f  member a t  the  r e h a b il i ta t io n  

cen ter. The la t t e r  was a h igh ly  s k ille d  lip re a d e r who had never 

received tra in in g  in  cued speech. The purpose o f th is  probe was to 

s o c ia lly  v a lid a te  the e ffectiveness  o f cued speech tra in in g  by compar

ing sub jects ' lip rea d in g  performance w ith th a t o f an untreated deaf 

peer who was s k i l le d  w ith  respect to the ta rg e t behavior.

Data c o lle c t io n  and r e l i a b i l i t y . The fo llo w in g  data were c o l

lected  by the experim enter and an independent observer (e ith e r  a speech 

th e ra p is t or a graduate student naive to the experim ental co n d itio n s ):

(1 ) c o rrec t responses during tra in in g ; (2 ) c o rrec t responses on in d iv id 

ual phoneme and novel phoneme combination probes fo r  recep tive  cued, 

recep tive  noncued, and expressive (a r t ic u la t io n )  t r i a ls ;  and (3 ) sub

s t itu t io n  e rro rs  on in d iv id u a l and novel phoneme combination probes 

fo r  recep tive  cued and recep tive  noncued t r a i ls .  For Sets A and B, 

independent observations were a lso made on tra in in g  tim e (number o f 

minutes from the experim enter's  presentation of the stim ulus during  

the f i r s t  t r i a l  o f a session to the s ub jec t's  response during the la s t  

t r i a l  o f a session) and on whether the experim enter exaggerated her 

l ip  movements during presentation  o f s t im u li.  For Set C, independent 

observations were made by a second observer based on the sub jects ' 

w ritte n  responses during tra in in g  and probe sessions. The e x p e ri

menter provided the observer w ith a numbered l i s t  o f the s tim u li in  

the order in  which they were presented and the s u b jec t's  o r ig in a l 

w ritte n  responses which were numbered correspondingly. The observer
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then compared the two to  determine the correctness o f the responses.

For r e l i a b i l i t y  o f a r t ic u la t io n  portions o f in d iv id u a l phoneme probe 

sessions fo r  Set C, the observer scored from tape recordings o f each 

stimulus presentation  a r t ic u la te d  by the experim enter, follow ed by the  

s ub jec t's  response. (When the experim enter presented the p rin ted  

phoneme stimulus to the sub jec t, she covered her face w ith  a piece o f 

paper to avoid observation by the sub ject w hile  she pronounced the 

phonemes fo r  the b e n e fit  o f the observer who could not see the p rin ted  

s tim u lu s .)

Following data c o lle c t io n , experim enter and observer records were 

compared and in te robserver r e l i a b i l i t i e s  c a lcu la ted  by d iv id in g  the  

number o f agreements by agreements plus disagreements and m u ltip ly in g  

by 100. This formula was used to compute agreement percentages o f  

subjects ' c o rrec t responses during tra in in g  and co rrec t responses and 

s u b stitu tio n  e rro rs  on in d iv id u a l phoneme and novel phoneme combination 

probes fo r: (1 ) occurrences; (2 ) nonoccurrences; and (3 ) occurrences

plus nonoccurrences. Agreements averaged across the three  subjects are  

presented in Table 2 and ranged between 89.7  and 100%.

In s e r t Table 2 about here

In te robserver r e l i a b i l i t i e s  were ca lcu la ted  fo r  length (tim e) o f  

tra in in g  sessions w ith  Sets A and B by d iv id in g  the lesser time (number 

o f minutes) by the la rg e r  time and m u ltip ly in g  by 100. R e l ia b i l i t y  

checks made on 37% o f a l l  t ra in in g  sessions y ie ld ed  a score o f 99.7%.

On no occasions did observers in d ica te  th a t the experim enter had
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exaggerated her l ip  movements w hile  presenting s tim u li during t r a in 

ing or probe sessions.

Experimental Design

This study u t i l iz e d  a m u ltip le  baseline design across groups o f 

phonemes. Baseline data in the form o f in d iv id u a l and novel phoneme 

combination probes were taken p r io r  to t ra in in g . T ra in ing  was begun 

on the f i r s t  group o f phonemes and proceeded s eq u e n tia lly  through the 

other groups. Baseline probes continued fo r  a l l  phoneme groups not 

y e t tra in e d .

Results

Shown in  Figure 2 is  Student I ' s  performance on recep tive  cued 

(closed c ir c le s ) ,  recep tive  noncued (open c ir c le s ) ,  and expressive  

a r t ic u la t io n  (open squares) portions o f in d iv id u a l phoneme probe sessions 

w ith two sets o f tra in in g  s tim u li (A and B). The number o f co rrec t 

responses o f a possib le  14 is  shown fo r  ind iv id u a l phoneme probes con

ducted during baseline  and tra in in g  conditions . As can be seen from 

th is  f ig u re , the s u b jec t's  scores on both recep tive  cued and noncued and 

expressive (a r t ic u la t io n )  improved as he was exposed to  sequential cued 

speech tra in in g  on the f iv e  groups o f phonemes in each Set A and B.

Scores on the recep tive  cued p a rt o f the probe fo llow ing  tra in in g  on 

the f in a l  phoneme group fo r  both sets o f tra in in g  s tim u li were 14 or 14 

c o rre c t. Although the subject did not perform as w ell on the receptive  

noncued and expressive (a r t ic u la t io n )  parts o f the probe, g e n era liza tio n  

as a re s u lt  o f cued speech tra in in g  did occur as demonstrated by the 

improvement over baseline le v e ls . Increases in recep tive  performance 

w ith  noncued s tim u li occurred from means o f 2 and .33 responses c o rrec t
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during baseline to  9 and 4 co rrec t responses a f te r  tra in in g  on the la s t  

group fo r  Sets A and B, re s p e c tiv e ly . S im ila r ly , there was an increase  

in  the number o f c o rrec t expressive (a r t ic u la t io n )  responses from means 

o f .4 and 0 responses during baseline to  6 and 4 responses correc t 

fo llow ing  completion o f tra in in g  fo r  Sets A and B, re s p e c tiv e ly .

In s e rt Figure 2 about here

Shown in Figure 3 is  performance on in d iv id u a l phoneme probes fo r  

Students 2 and 3, re s p e c tiv e ly , w ith Set C. These data are s im ila r  to 

those o f Student 1, in th a t sub jects ' scores on recep tive  cued, 

receptive  noncued, and expressive (a r t ic u la t io n )  improved as they were 

exposed to  sequential cued speech tra in in g  on each group. Scores on 

the receptive  cued p a rt o f the probe fo llo w in g  tra in in g  on the f in a l  

phoneme group were 34 (35) o f 35 correc t fo r  Student 2 (3 ) .  Although 

Students 2 and 3 performed b e tte r  on the recep tive  noncued and expres

sive (a r t ic u la t io n )  parts o f the probe than did Student 1, data are  

s im ila r ; performance in these areas did not equal the high scores 

obtained on the recep tive  cued p a rt o f the probe, y e t g e n era liza tio n  

as a re s u lt o f cued speech tra in in g  did occur. Receptive noncued scores 

fo r  Student 2 (3 ) increased from a mean o f 4 .8  (8 .2 )  c o rrec t o f a possible  

35 during baseline before tra in in g  on Group 1, to  26 (23) co rrec t on the 

probe fo llow ing  tra in in g  on the f in a l  group. Expressive (a r t ic u la t io n )  

scores increased from a mean o f 6 .8  (1 2 .5 ) co rrec t during baseline  

before tra in in g  on Group 1 to 31 (32) co rrec t on the f in a l  probe a f te r  

completion o f tra in in g .
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In s e rt Figure 3 about here

An analysis  o f the type o f erro rs  made during in d iv id u a l phoneme 

probes fo r  Students 1-3 can be seen in Table 3. This ta b le  shows the  

to ta l number o f in c o rre c t responses and the number o f su b stitu tio n  

errors ( i . e . ,  an in c o rre c t phoneme which was v is u a lly  id e n tic a l on the  

lip s  to  the phoneme stim ulus presented) w ith  cued and noncued s tim u li.  

(The number o f nonsubstitu tion  erro rs  can be determined by subtracting  

the la t t e r  from the fo rm e r.) As can be seen from th is  ta b le , the num

ber o f su b stitu tio n  erro rs  w ith  cued s tim u li decreased (Student 1,

Set A; Students 2 and 3, Set C) or remained low (Student 1 , Set B) as 

the to ta l number o f erro rs  decreased. Most o f these s u b stitu tio n  

erro rs  occurred w ith  phonemes which had not y e t been tra in e d . The num

ber o f s u b stitu tio n  erro rs  w ith  noncued s t im u li ,  however, e ith e r  

increased (Student 1 , Set B), remained s tab le  (Student 1 , Set A; Stu

dent 2 ) ,  or decreased only s l ig h t ly  (Student 3 ).

In s e rt Table 3 about here

Shown in Figures 4 and 5 is  performance on cued (closed c ir c le s )  

and noncued (open c ir c le s )  t r i a ls  on novel phoneme combination probe 

sessions fo r  Students 1 and Students 2 and 3, re s p e c tiv e ly . The number 

of c o rrec t responses o f a possible 24 is  shown fo r  novel phoneme com

bina tion  probes conducted during baseline and tra in in g  cond itions . As 

can be seen from these f ig u re s , sub jects ' scores on both cued and
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noncued t r ia ls  improved as they were exposed to  sequential cued speech 

tra in in g  on the groups o f phonemes w ith in  each s e t, in d ica tin g  g e n e ra li

za tion  to novel combinations o f the phonemes tra in e d . For Student 1, 

the number o f c o rrec t responses increased from 0 during baseline to  21 

and 22 correc t o f the 24 possible on the f in a l probe session a f te r  com

p le tio n  o f tra in in g , fo r  Sets A and B, re s p e c tiv e ly . For Students 2 and 

3, the number o f c o rrec t responses increased from 0 (0 ) during baseline  

to  16 and 23 c o rre c t, re s p e c tiv e ly , o f the 24 possible on the f in a l 

probe session fo llow ing  tra in in g . Consistent w ith  the data on 

in d iv id u a l phoneme probe sessions, g e n era liza tio n  occurred to noncued 

s tim u li fo r  a l l  three sub jects , although scores were genera lly  lower 

than w ith  cued s t im u li.  On the f in a l  probe session fo llow ing  t ra in in g , 

scores w ith  noncued s tim u li were 6 , 6 , 4 , and 10 correc t o f a possible  

24, fo r  Students 1 (Sets A and B), 2 , and 3, re s p e c tiv e ly .

In s e r t Figures 4 and 5 about here

The number o f in c o rre c t responses and s u b stitu tio n  erro rs  on 

novel phoneme combination probe sessions w ith  cued and noncued stim u li 

is  shown in Table 4 fo r  Students 1 -3 . (These data were not c o llected  

fo r  Set A except fo r  a f in a l  review session, during which 0 o f 8 in co r

re c t responses and 10 of 18 in co rre c t responses were su b stitu tio n  erro rs  

on cued and noncued t r i a ls ,  r e s p e c t iv e ly .) Consistent w ith the data on 

ind iv idua l probe sessions, the proportion o f s u b stitu tio n  erro rs  to  

nonsubstitution e rro rs  ( to ta l  number o f erro rs  -  s u b stitu tio n  e rro rs )  

was less w ith  cued s tim u li than w ith  noncued s t im u li.  For Student 1,
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the number o f su b stitu tio n  erro rs  w ith  cued s tim u li remained low 

(0 -1 ) ,  w hile  the number o f s u b stitu tio n  e rro rs  w ith  noncued s tim u li 

increased (0 -1 1 ) . For Students 2 and 3, the number o f s u b stitu tio n  

erro rs  w ith  cued s tim u li g enera lly  decreased as the to ta l number o f 

in co rre c t responses decreased and most s u b s titu tio n  errors were made to  

untrained phonemes. For Student 2 , s u b s titu tio n  e rro rs  decreased from 

9 o f 24 in co rre c t responses during baseline to 2 o f 8 in c o rre c t responses 

on the f in a l probe fo llow ing  completion o f t ra in in g . For Student 3, 

su b stitu tio n  erro rs  decreased from 8 o f 24 in co rre c t responses during  

baseline to 1 on the f in a l  probe. The number o f s u b stitu tio n  e rro rs  

w ith  noncued s tim u li fo r  Students 2 and 3, however, remained s ta b le , 

even though the to ta l number o f erro rs  decreased.

In s e rt Table 4 about here

Results o f the novel phoneme combination probe adm inistered to  

an acknowledged s k i l le d  lip re a d e r w ith  no cued speech tra in in g  y ie ld ed  

the fo llow ing  scores: With both cued and noncued s t im u li ,  1 o f 24

responses were c o rrec t; and 18 o f the 23 in c o rre c t responses were 

su b stitu tio n  e rro rs .

Total tra in in g  time fo r  Students 1-3 was 1 0 .9 , 9 .0 7 , and 2 .90  

hours, re sp e c tive ly .

Discussion

Results o f th is  study in d ica te  th a t cued speech is  e ffe c t iv e  in  

teaching lip rea d in g  s k i l ls  to deaf persons. A ll th ree  subjects demon

s tra ted  increased accuracy in lip rea d in g  w ith  cued s t im u li ,  and to  a
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lesser exten t w ith noncued s t im u li ,  as a function  o f cued speech 

tra in in g . In a d d itio n , cued speech tra in in g  appeared to f a c i l i t a t e  

a r t ic u la t io n . The e ffectiven ess  o f the tra in in g  procedure was 

demonstrated by a m u ltip le  base line  design across groups o f phonemes.

Very few c o rrec t responses were made during base lin e , and probe 

scores increased only a f te r  tra in in g  conditions were introduced fo r  

each successive group.

Subjects' performance on novel phoneme combination probes 

demonstrated th a t cued speech tra in in g  was e ffe c t iv e  w ith  respect to  

g e n era liza tio n  o f lip re a d in g  s k i l ls  to  untrained combinations o f 

phonemes. Results o f a m u ltip le  baseline design across groups o f 

three-phoneme combinations ind ica ted  th a t co rrec t responses to  cued, 

and to a lesser e x te n t, noncued s tim u li increased only a f te r  the 

phonemes comprising each successive group were mastered during t r a in 

ing. Although research w ith  hearing impaired students has shown th a t 

operant procedures can f a c i l i t a t e  g e n era liza tio n  o f a r t ic u la t io n  to 

phonemes in  untrained words, few other studies have examined g e n e ra li

za tion  o f lip rea d in g  s k i l ls  to phonemes in novel words (B ennett, 1974).

The present find ings  appear to substan tia te  several proposed 

advantages o f cued speech over other methods o f communication. F ir s t ,  

the re s u lts  o f th is  study suggest th a t combined spoken and cued words 

do, in fa c t ,  present a less ambiguous stimulus to the deaf person than 

spoken words alone. For a l l  th ree  sub jec ts , responses to cued s tim u li 

were more o ften  accurate than responses to the same s tim u li presented 

w ithout cues. The s u b s titu tio n  e rro r  data suggests th a t in co rre c t 

responses to  spoken s tim u li alone occurred la rg e ly  as a function  o f the
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Visual s im i la r i ty  o f many o f the phonemes on the l ip s ;  w ithout the 

b e n e fit  o f cues to  d if fe r e n t ia te  these phonemes, subjects o ften  

in c o rre c tly  id e n t if ie d  a phoneme as one th a t was v is u a lly  id e n tic a l to  

th a t which was presented. This is  consis tent w ith  the performance o f  

a s k i l le d  1 ipreader on a novel phoneme combination probe, whose 

in c o rre c t responses p r im a rily  consisted o f s u b s titu tio n  e rro rs .

In support o f the fin d in g  o f Clarke and Ling (1 9 76 ), however, l i p -  

reading s k i l ls  in  the presence o f a cued stim ulus did genera lize  to  

some exten t to  1ipread ing  s k i l ls  in  the absence o f cues. The fa i lu r e  

o f mouth-hand systems to  g en era lize  to  pure 1ipreading in  Danish 

schools (B o r r i ld ,  1972) may be a ttr ib u te d  to d iffe rences  in the systems 

used; cued speech is  the only mouth-hand system which requires the  

" lis te n e r"  to  a ttend to  s tim u li from the lip s  as well as the hands o f 

the speaker in order to  respond ap p ro p ria te ly  (e .g . ,  some systems s ig 

nal only the occurrence o f vowels, and others contain d if fe r e n t  cues 

fo r  each sound which may be presented fo r  the f i r s t  phoneme o f a word 

only; these la t t e r  systems more c lo s e ly  approximate an incomplete 

phonemic fin g e rs p e llin g  method) (C o rn ett, personal communication).

This unique fe a tu re  o f cued speech may f a c i l i t a t e  tra n s fe r  o f stim ulus  

control to spoken s tim u li in the absence o f cues, where other methods 

have been less successfu l. Assuming th a t the deaf person attends to  

the l ip  movements before a ttend ing  to the cues (which is  l ik e ly  since 

the former provides more inform ation than the l a t t e r ) ,  (s)he may rece ive  

instantaneous feedback or confirm ation as to the correctness o f h is /h e r  

i n i t i a l  lip rea d in g  response by observing the cues; th e re fo re , (s)he may 

become more adept a t d isc rim in a tin g  subtle  d iffe re n ce s  between phonemes
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when cues are not provided. This may also be more l ik e ly  to  occur i f  

the deaf person obtains p ra c tic e  in observing normal l ip  movements.

The hypothesis th a t cued speech decreases the tendency to exaggerate  

l ip  movements received some support in the present study; a t no time  

did observers note abnormal l ip  movements on the p art o f the e x p e ri

menter during stimulus p resen tations. (Of course, i t  is  not e n t ir e ly  

c le a r  th a t such l ip  movements would not occur w ith  persons who had 

less experience in te ra c tin g  w ith  deaf persons.) F in a lly ,  since the  

s tim u li in cued speech are unambiguous, the deaf person may be more 

l ik e ly  to a ttend to v isual s tim u li involved in l ip  movements and, 

th e re fo re , rece ive  more p ra c tic e  in 1ip read ing . Craig and Holland 

(1970) noted th a t deaf c h ild ren  fre q u e n tly  do not attend to s tim u li 

necessary fo r  1ip read ing , which the authors a t t r ib u te  to the possi

b i l i t y  th a t these s tim u li are "confusing" ra th e r  than provid ing  

in form ational re inforcem ent. Thus, attem pts to m aintain a ttend ing  

behaviors necessary fo r  1ipreading have o ften  r e lie d  upon ta n g ib le , 

externa l reinforcem ent such as tokens and edib les  (C raig  & Holland,

1970; Holland, 1967; Johnson & Kaye, 1974). P re fe ra b ly , behaviors 

required fo r e ffe c t iv e  lip rea d in g  would instead be m aintained by the  

natura l re in fo rce rs  inheren t in the ta rg e t behavior ( l ip re a d in g ). In 

th is  respect, cued speech seems a more d es irab le  a lte rn a t iv e .

A second proposed advantage o f cued speech supported in the pre

sent study is  the short amount o f time required to learn  i t .  Cued 

speech has the p o te n tia l to be learned qu ick ly  because i t  involves a 

closed (complete) set o f a minimum number o f s k i l ls  th a t can be used to 

generate maximum s k i l l  competence in other areas. The average amount o f
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tra in in g  time per subject in the present study was 7 .6  hours, and a l l  

three subjects acquired the cues in less than the 12-15 hours genera lly  

pred ic ted . Although the subjects were not taught cues fo r  four d ip -  

thongs and one to seven remaining phonemes due to convenience o f group

ing , these were la t e r  taught outside the experimental s itu a t io n  in less  

than one hour. The r e la t iv e  ease w ith which cued speech can be 

learned may be a t t r a c t iv e  to  hearing persons involved w ith deaf in d i

viduals (e .g . ,  parents) who might otherwise be discouraged by long and 

frequent lessons as are required w ith sign language.

T h ird , the re su lts  o f th is  study support the hypothesis th a t cued 

speech fa c i l i t a te s  speech production. A ll three subjects demonstrated 

improvements in a r t ic u la t io n  o f ind iv id u a l phonemes as a function  o f 

cued speech t ra in in g . Possibly the sub jects ' spontaneous use o f hand 

movements as they attempted to voca lize  resu lted  in b e tte r  control o f 

a r t ic u la t io n  responses. I t  cannot be determined to what exten t sub

je c ts ' previous oral in s tru c tio n  contributed  to th is .  However, a f te r  

the subjects had completed tra in in g , th e ir  a cq u is itio n  o f cued speech 

proved to be e ffe c t iv e  w ith respect to speech c o rrec tio n . Student 1 

was taught to  voca lize  his name, the names o f several o f his friends  

and fe llo w  students, and some basic survival words (e .g . ,  "Help m e .").

In s p ite  o f previous extensive ora l in s tru c t io n , th is  subject had 

never before been observed by the s ta f f  to voca lize  any words. Stu

dents 2 and 3 were subsequently taught to pronounce a l i s t  o f words 

th e ir  in s tru c to rs  had suggested were basic to th e ir  trade a rea , such 

th a t others in  the department were able to  understand them. Although 

speech teachers g en era lly  report th a t they spend an average o f one
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week teaching deaf c h ild ren  to pronounce a s ing le  complex word w ith  

tra d it io n a l oral methods o f in s tru c tio n  (S c h il le r ,  1974), the students 

in  the present study were taught v ia  cued speech to e f fe c t iv e ly  a r t i 

cu la te  a l i s t  o f 6-10 words in less than 1.5  hours. One reason fo r  

the e ffectiveness  o f cued speech in f a c i l i t a t in g  speech production is  

th a t the e ffectiveness  o f the l is te n e r  who knows cued speech is  

improved. T ra d it io n a lly ,  a c r i t ic a l  e ffe c t  o f reduced aud ito ry  input 

in deaf persons is th a t they miss most o f the feedback inform ation th a t  

re in fo rces  the responses o f the hearing in d iv id u a l and any feedback 

they might rece ive  is  usually  ambiguous and long delayed (C ra ig  &

Holland, 1970). The deaf in d iv id u a l's  vocal responses are not l ik e ly  

to  be au tom atica lly  re in fo rced  as are the hearing in d iv id u a ls  when the  

product generated from h is /h e r  vocal response has formal s im i la r i ty  to  

( i . e . ,  matches) the au d ito ry  stimulus from the vocal response o f the  

o rig in a l speaker. Even so, the lis te n e r  may detect and c o rrec t a r t i 

cu la tio n  erro rs  more e a s ily , q u ic k ly , and p re c is e ly  i f  both the speaker 

and the lis te n e r  know cued speech. However, i t  should be noted th a t  

although cued speech appeared to f a c i l i t a t e  the sub jects ' a r t ic u la t io n ,  

i t  did not a ffe c t  voice q u a lity  which contributed  to the u n in te l l ig i 

b i l i t y  o f th e ir  speech.

Even though the find ings discussed in d ica te  th a t cued speech is  

e ffe c t iv e  w ith respect to a cq u is itio n  o f lip rea d in g  and speech s k i l l s ,  

i t  has been suggested th a t treatm ent in te rven tions  need to be evaluated  

according to therapeu tic  as w ell as experimental c r i t e r ia  (K azdin, 1977; 

R is le y , 1970). Therefo re, several social v a lid a tio n  measures were 

applied to  determine the e ffic a c y  o f the procedure. F i r s t ,  an attem pt
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was made to determine the importance o f the behavior change e ffe c ted  

by cued speech tra in in g  by provid ing a basis o f social comparison 

(Kazdin, 1977); the novel phoneme combination probe given to Students 

2 and 3 was on one occasion sim ultaneously adm inistered to a deaf 

in d iv id u a l who had not received cued speech tr a in in g , id e n tif ie d  by 

his co-workers as a s k i l le d  1 ipreader. Results showed th a t a f te r  an 

average o f less than s ix  hours o f t ra in in g , both subjects (2 and 3) 

accurate ly  lip rea d  considerably more o f the stim ulus words than th e ir  

"non-deviant peer."  I t  is  not meant to imply th a t th is  expert 1ip 

reader was not indeed s k i l le d ;  lip readers  often  re ly  on contextual 

or s itu a t io n a l "clues" in ord inary  conversation, the use o f which was 

precluded in th is  s itu a t io n  since in d iv id u a l nonsense words served as 

s t im u li .

Second, a measure o f sub jec tive  eva luation  fo r  a r t ic u la t io n  was 

obtained w ith Student I ' s  speech th e ra p is t and Student 2 and 3 's  

trade in s tru c to r  who rated  the respective  sub jects ' vocal behavior as 

g re a tly  improved w ith  respect to i n t e l l i g i b i l i t y .  (On the basis o f 

Student 2 ' s performance, his trade in s tru c to r  subsequently re fe rre d  

Student 3 fo r  cued speech t r a in in g .)

T h ird , an attem pt was made to  assess the a c c e p ta b ility  and 

appropriateness o f the procedure in terms o f p r a c t ic a l i ty .  Wolf (1978) 

has ind icated  th a t th is  is  re la te d  to the lik e lih o o d  th a t the program 

w ill  be adopted and supported by o thers. Cued speech tra in in g  was not 

continued w ith  two o f the three subjects due to  the fa c t  th a t they were 

subsequently able  to loca te  employment and leave the program. However, 

the speech th e ra p is t a t  the in s t itu te  was lea rn ing  cued speech upon
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term ination  o f the study in order to i n i t i a t e  tra in in g  w ith  other deaf 

students who might b e n e fit  from i t .

Although cued speech appears to be an a tt r a c t iv e  a lte rn a t iv e  

method o f communication, i t  is  u n lik e ly , nor is i t  recommended, th a t  

i t  replace ASL (American Sign Language) as the pre fe rred  mode in  the 

deaf community. Cornett (1975) has suggested th a t deaf in d iv id u a ls  

must be b il in g u a l; he has proposed th a t deaf persons acquire cued 

speech from hearing in d iv id u a ls  fo r  the purpose o f lea rn ing  English  

(o r a spoken language) and th a t they learn  ASL from deaf persons who 

are na tive  users o f th a t language.
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Footnote

This analogue cannot be considered exact. F ir s t ,  the deaf 

speaker cannot respond as an e ffe c t iv e  l is te n e r  to his own vocal 

behavior due to  in te rfe ren c e  w ith the echoic stim ulus generated  

by an echoic response; thus, the deaf c h ild  does not receive the same 

automatic reinforcem ent as a hearing c h ild  from the close correspond

ence between the response product generated by the vocal response o f 

the c h ild  and the aud ito ry  stim ulus generated by the vocal response 

o f the speaker. ( I t  may be possible fo r  some type o f automatic 

reinforcem ent to occur, however, through the establishm ent o f fu n c tio n 

a l ly  e qu iva len t stim ulus classes invo lv ing  k in e s th e tic  feedback; i f  

the deaf c h ild  matches the l ip  movements o f a speaker w ith  h is /h e r  

own l ip  movements in a m irro r and pairs  the la t t e r  w ith the k ines

th e t ic  s tim u li a r is in g  from the movement o f fa c ia l muscles, then 

correspondence between the v isual s tim u li o f a speaker's l ip  move

ments and k in e s e th e tic  s tim u li as a product o f the deaf c h ild 's  

echoic response may be au to m atica lly  r e in fo rc in g .) Second, more 

passive lea rn ing  occurs w ith the hearing c h ild  than w ith the deaf 

c h ild  since the hearing c h ild  can sim ultaneously attend to v isua l and 

aud ito ry  s tim u li ( e .g . ,  read w hile  l is te n in g  to  te le v is io n  or a con

v e rs a tio n ); the deaf c h ild , however, is  lim ite d  to a ttending to visual 

sources o f s tim u li only.
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Table 1

Groups o f Phonemes Comprising Sets o f T ra in ing  S tim uli

Group Set A Set B Set C
(Student 1) (Student 1) (Students 2 and 3)

1 t ,  n, u ch, sh, i t ,  n, m, b, ah

2 f ,  V, a j ,  e d, 1, sh, ch, u

3 h, th , ee k, g, ur g, k, th , tH , e

4 m, p, ue d, 1, aw s , h, z ,  p , ue

5 b, ah S, Z, 00 y , j ,  zh, u r, oo

6 w, r ,  wh, aw, ee

7 f ,  V, a , i , oe
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Table 2

In terobserver Agreement Scores

Novel Comb. Phoneme 
Probes (c o rrec t Rs)

Novel Comb. 
Probes (sub.

Phoneme 
. e rro rs )

Ind iv id u a l Phoneme 
Probes (c o rre c t Rs)

In d iv id u a l Phoneme 
Probes (sub. e rro rs )

Average Tra in ing Cued Noncued Cued Noncued Cued Noncued A rt. Cued Noncued

Sessions
observed 46.4 68.6 6 & 6 68.6 6 8 ^ & L 3 8 L 3 æ .3 81.3 81.3

Occurrence 100.0 98.0 98.8 98.4 99.3 100.0 9 8 ^ 95.7 100.0 100.0

Nonoccurrence 99.5 99.5 100.0 100.0 95.1 99.2 9 ^ ^ 8 ^ ^ 100.0 98.9

Occurrence & 
nonoccurrence 99.8 98.9 9 & ^ 99.4 9 & 7 99.4 99.6 92J! 100.0 99.1



Table 3

Number o f S ubstitu tion  Errors over Total Number o f Errors on Cued and 
Noncued T r ia ls  during In d iv idua l Phoneme Probe Sessions fo r  Students 1-3

Student Set Probe
Cued T r ia ls

Sessions
1 2 3 4 5 6 7 8 9 10 11

1 A # sub. e rro rs / 
to ta l # erro rs 2 /14 0/11 0/10 1/14 1/13 1/08 1/08 1 /08 3/05 0/02 0/00

1 B # sub. e rro rs /  
to ta l # erro rs 0/13 0 /14 0 /14 0/11 0/06 0 /04 0/00

2 C # sub. e rro rs / 
to ta l # erro rs 6 /26 8 /29 14/31 8 /28 9/21 12/20 7/15 4/12 4 /09 2/05 0/01

3 C # sub. e rro rs / 
to ta l  # erro rs 10/25 11/25 1 ^ % I 12/26 10/21 7 /14 7/12 7/09 3/06 4/05 0 /00

Noncued T r ia ls

1 A # sub. e rro rs /  
to ta l # erro rs 13/01 9/02 13/03 12/04 13/05 11/06 11/07 12AM 5/09 6 /10 5/11

1 B # sub. e rro rs / 
to ta l # erro rs 0/12 0/14 0/14 2 A ^ 1/07 2 /09 5/10

2 C # sub. e rro rs / 
to ta l # errors 5 /30 8 /^ 12/29 13/28 12/28 6/18 7 /18 9/17 12/16 4 /04

3 C # sub. e rro rs / 
to ta l # erro rs 17/30 11/25 14/25 16/27 16/18 10/19 9/19 5/12 12/13 5/11 10/12



Number o f In co rre c t Responses and S ubstitu tion  Errors on Cued and Noncued T r ia ls  
during Novel Phoneme Combination Probe Sessions fo r  Students 1-3

Student Set Probe
Cued T r ia ls Noncued T r ia ls

Sessions
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Total # 
erro rs 24 18 17 14 10 8 2 24 23 24 24 23 22 18

B

# sub. 
erro rs 0 0 1 1 0 0 0 0 3 5 5 9 11 8

Total # 
e rro rs 24 20 19 17 12 17 10 8 24 22 23 20 20 17 19

# sub, 
erro rs 9 3 1 5 6 4 7 2 9 9 8 11 12 10 10

Total # 
erro rs 24 20 17 14 14 10 6 1 24 21 24 22 21 14 17 13

C

# sub. 
erro rs 8 0 1 1 3 5 2 1 9 6 13 5 6 10 12 9



Figure Captions

Figure 1. The e ig h t hand configurations which are superimposed 

on the four hand positions  corresponding to the consonant and vowel 

phonemes, re s p e c tiv e ly , in  cued speech. (The four dipthong hand 

positions  which are included in cued speech but which were not taught 

to the subjects in  th is  study are not shown.)

Figure 2. The number o f c o rrec t responses on cued, noncued, and 

a r t ic u la t io n  portions o f ind iv id u a l phoneme probes fo r  sets A and B 

w ith Student 1.

Figure 3. The number o f c o rrec t responses across groups o f 

phonemes on cued, noncued, and a r t ic u la t io n  portions o f ind iv id u a l 

phoneme probes fo r  Set C w ith  Students 2 and 3.

Figure 4 . The number o f c o rrec t responses across groups o f  

phonemes w ith cued and noncued s tim u li on novel phoneme combination 

probes fo r  Sets A and B w ith  Student 1.

Figure 5. The number o f c o rrec t responses across groups o f  

phonemes w ith  cued and noncued s tim u li on novel phoneme combination 

probes fo r  Set C w ith Students 2 and 3.
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Cued Spt;ech Hand P oa lt;lona  fo r  Vowel Sounds

§M e T hroat Chin Kouth

ah (f,T,;her) a ( c a t ) ow (d o c )

u (m other) 1 ( a l t ) e ( c e t ) 0»
oe (home)

“

Q Q \
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