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Th. re1ationship between speech production and speech 

receptiQn was Itud!ed in seven matched pairs of protoundly 

deaf children between the ages of live and seven years. The 

pa~snwere matched as cl08e1y as possible on the bas!s of age, 
~ . 

sex, hearing 10SI, and the relults ot three pre-teat measures. 

Subjectl were then randomly aasigned to one of two groups, 

act!_ or pa.sive. Active subjecta ora11y produced and re­

hear ed selected materiala whil~ passive IUbjects ~de dis­

crimi tians ulinq the lame materials. All subjects were 

trained twice daily for fifteen minutes unti1 tbirty aessions 

were completed. ~ult. abowed th~t active subjectl made 

8ignificant qains in production and auditory dilcrimination , 
of sp!ech whereas pallive .ubjecta showed gains in production 

but not in audltory di8Cr~ination. Implications for speech 

teaching are di.cussed~ 
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La, relation entre la production ~t la race t~on 4. la 

paro1, fut 't\ldl'e avec •• pt pair •• 'd'.nfant • .ourdi entre ~e • 
• 9 •• ,d. cinq .t .ept an.. Ce. 9J!'ouP.' furent .'lectloriDf. 1. 

plua prlci._nt po •• 1ble •• 10n leur 198, .exe, p6rte aucUti­

v." et le. I:'I.ultat. de trois t.e.t. pr4UJIllnair... Par la 

.uite, le •• ujet. furent. plac" au hasard d.~. un 4 •• deux ... 
groupe •• oit: actif ou pa •• if. Les .jet. 4u groupe actif 

produisirent et r'pftarent otal ... nt de. lujet. p~'-"l.ction-
1 

"", 't.ndi. que le •• ujet. du groupe pa •• if produi.irent de. 

di.cern ... nt. .ur ce.'..... luj.t. pr.-.alectlon"'.. !'ou. 1.1 

..-br •• , furent ~ntra!n •• deux foi •. par jour pendant qpinae 

.i~ute., .t è., ju.qu', ce. qu'il y ai~ trente · •••• ion. 4. 
'. & 1 , , 

~1't.e •• ,Le. 'r'iulta~. ont ~ntr' que 1 ••• ujet. 4u , 

groupe' actif ont fait 4.. 9aih' .ignificatif. en production et 

en di.crt.ination auditive d.'1. parol. tan4i. que le. '''jet. 
1 

du 9r~upe p ... if ont da.ontrl d.. 9àin. en pr~ctlon, .. ,. 
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betveen ln4epeft4ent and dependant variable. 
for active Iub,'ject.. One a.tarik indicate • 
• i9ftificance beyoftC:1 the .05 level ( two. 
bayon4 the .01 level. 

Value. of the correlation coefficient. 
bat ... n independent and 02epen4ent variable. 
for pa •• ive .abject •• ' • a.t.~ik indic.te • 
• i9nificance béyond the .05 level, two, 
beyond the .01 level. 
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Conqeni tal deatn... i8\ otten --t:~9arc1_ 4~' an tn'Q~nt-

.ble bar~ier to the dev.lô~nt of normal .peech and language. 

Although .• cme he.rinq-ta~ir~ chtldren att.in blqh' level. of 

prQficiency in their verbal'.k la, otber. ,truqgle to produce 
~ ~ 

even a lev int-:lligible varda or phr.se.. The subject' of speech 

production i8 one of greet concer to educators and r.searcher. , ~ 

1n r the field and, has receive4 IlUch ttention' in the lit,rature 

(Jena .. ~ brcbller, and 'l'rybuI', 197 1 Mon.en and Shaughne.ay, 
, 'é 

~ 

.1978, Par~rat.nd Levitt, 1978). , acr~ptiona of the char-

act.riatic. of deaf .peech are abund ntll.nd yet lev offer 
, 

'U9ge,t;ion. a. tb bow to reme4y or p event 'the errora COllM)ft· 

to .oat of the hearinq-_irecl popu ation--error. descr!be4 , .-. . 
by Hudgina .nd NUlDbera (1942) J Levit , Sllith, and StrOllÎ:Mtr9 

... .. -.: 

(197.),.MbnaeD (1914), and Bernltein, Rol1inl, and Stev.na 
1 

(1978). Thua, f.alta in speech parslat a. the J\ •• rlnq-impaire4 

"peraon ~ttempta to verbally inter~ctowith hi. co .. unity • . 
. Effective te.ching pf .pe~h to hearing-1mpaired,chi~dren 

• • Q 

requir.. a highly Ikll1e4 teacher v11l1nq te _et thé \4aily 
/ 

challenges the tast v imposel. Ling (1i.~') concluded, after .n 

.~tena~ve review of the.l1te~at~r~~ '~t teachers either d~ f 

l , 

not have pr al'. not u,in~'furrent ~ledge in ,the areas of 

acou.tic phonetlc,~ apeech .c~.nce. and hearlft9 ai4 tecbnology 

to devi •• approprlate cl •• ,rOOll speech progr_. CArefu1 ," , 
" l "..... ........ nt, planning and record t •• pin9 i.-neede4 to enaure 

that ~e Cbi~d ia makin9·.~~a~e a~ r~Pi4 1~~hl~rG9r.I'. 

" 
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~11. the task of teaching speech May be ttme conauming and 

2. 

at t~~, trustrating, the final' reluIt of ft child verbally " , 
commUnicating vith, society at large ia~a mast satisfying . 
t:.ward, bath for hiIDaelf And h~ ~acher and parents. The 

tmportance of effective verbal comm~nioation skill. and ita ' 
\ 

impl1cat!onÎ for the hearing-impair~~ vere discuaaed by Ling, 
> , , 

Ling, and'Pflaster (1977) • 
• 
Malt educators would Agree that auditory training ~s an 

essential aDd beneficial componen~ of the hearing-impaired 
l , 

child' s ,eOucation. ' Hewever, the process ,of a'uditory training 

li not well defined in the literatûre. 
, 

Some reaearchers 
Q ~ ~;~J 

recommend tha~ auditory training will improve per~eption thus 
, l ' '. ft' . ' 

leading ta !mproved production (ASp, 1975, ,Winitz, \1975; . \ 
Bennett and Ling; 1977). Others suqqest that ~peech, training 

pr~vide'J the framework for\accurate- perce~tiOn of SP~~Cb (Ling, 
-v- , \, . 1 

191" "'Lieber~ and SUbte,lny, 1978). 'l'he rimary purpo e of 
, ' , 

the ,prelent study vaa ta invest~qate the rolepof speech train-
, 

i~q'abd its re~ati~nship to auditory discrimina~i~n amen a 

group of young hearing-impaired children.' 
,1 

1 
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. 

~~-------"- --- - ,.-~----,---- -' --, . 

, 

) " 

• 

"1 

- , , 



f 
'--

( 

1 

/1> 

REVIEW OF THE LITERA'l'URE 

Speech Teaching.Method~ 

Methods, approaches and philosophies for teaching speech 

to the hearinq-impaired have been reported over several 
, 

centuries (aiCarlo, 19~4; Giangreco an~ Giangreco, 1970). 
" . . 

However, it has been in the present ~entury that educators 
1 

have made concentrated efforts ',-to make speech a more viable 

tobl for c6mmunicatlon among the hearing-im~alred population. 

B~ll (1906) presented his fatbèr's visible speech system as an 

educational i~strwment' for teaching speech to the deaf. A 
~, 

system of characters vere drawn in a seriés of eight charts to 

~ represent the pbysiologlca1 formations of the sounds of Eng1ish. 
, , '" 1 

The deaf child was then trained t9 reco9n~ze the symbbls as 

. parts of the speech mechariism and to adjust his own artlcula-

tors in order .to match the written symbols. In this way, it 
'. . 

was thought the de~f child could.learn to speak. 
r 

1 -

Dissatisfied with ~ell's Visible ?peech System, Worcester 

(1915) of Cl~rke Schoo1 for t;he Deaf devised a system of charts 

using the conventional alphabet as a basis o~ instruction 

rather than unique characters as suggested by Be1l's system. 

Eventua11y, Worcester's charts ~ere reorganized by ~ale (1938) 

'into the charts known toc!ay as the Northampton Vowel and 

Consonant Charts. Lik~ ~ell, Yale used written representations 

to be ~ssociated with the production of English sounds. The .-
Clarke speech curriculum conti~ued to be revised. In its 

\.: 

'. 

. . 

---~-- .. ;: --~ ~-~ ..... -""--~ --_. _ ... _-- ~ - ~~ ~ .. ~ .... . 
, 1 l 

" 
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present form'it not only contains the Northampton Charts but 

also offers many teaching techniques (Clarke School for the 

Deaf, 1971). 

Haycock (1933) introduced a detailed program designed to 

promote speech in deaf speakers. His text suggested both 

methods and an extensive curriculum for the development and 

remediation of suprasegmental as well as the segmental aspects 

of production. Haycock gave special attention to the develop-
1 ment of speech sounds, the common faults of their production 

and suggestions for correcting typical errors. There were no 

Audiometers and personal hearing aids in 1933. Haycock was 

therefore unaware that'some deaf children had residual audit-

ion. Menee, he did not expect them to use it i~ developing 

natural speec~. Many of the visual and tactile strategies 

described by Haycock are' still in use today (Calvert and 

Silverman, 1975, Ling, 1976). 

As personal hearing aids became more readi1y avai1able, 

teachers of the hearing-impaired began to emphasize appropriate 

selection of aids and-maximum use of tesidual hearing in te~ch-

ing speech. Ewing and Ewing (1964), stressing the importance 

of hearing aids and early training, ~escribed the foundations 

of developing spoken language in hearing-irnpaired c~ildr~ 
\ 

Speech readiness was one of the major principles underlying the 

Ewings', program. FormaI speech training ~as begun only after 

the child had abundant experience of listening to and watching 

the speech of others, and after the child had begun to use ~is 

own voiee purposively. At this point, the child was considered 
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ready for specifie articulation training and the swing8 

8uggested speech periods that were carefully planned. Within 

their text, Many strategies and activities were 'ijescribed which 
'\ 

facilitate the production of suprase~entals, vowels, diph-

thongs, and eonsonànts. The princip1es of motor and acoustic 

phonetics formed much of the hasis for the Ewinqs 1 approach to " 

teaching speech to the hearinq-impaired. 

Vorce (1974) presented a set of quideline8 for develop­

inq and remediatinq speech skills. No prescribed order of 

development was outlined and most instructional work was 
f 

carried out at a phonoloqical level. Written symbols were 

associated with the sounds once the child had rehearsed them 

in Many vocabulary contexts. 

Rec~tly, Calvert and Silverman (1975) explored the 

physica1 aspects of speech, its production, and the develop­

ment of speech in hearinq-impaired children. The authors 

integrated current technica1 knowledqe into the tasx of teach-

inq speech. For each phoneme, several orthographie represent-

ations vere qiven alonq with the production classification. 

The authors listed information on sensory feedback as well as 

some visual, "tactile and auditory strategies. Rather than 

Adhere to one mèthod of ~eaching speech the authors described 

three common approaches: the Auditory Global, primarily an 

a~ditory approach emphas!zing the use of connected speechJ the 
..... 

Mu1tisensory Syllable Unit, a syllable baseQ system using all 

senses as needed to transmit production information, and the 

1 

1 , 
\ . 
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Association Phonerne Unit in which phonemes are taught in ,. 

isolation and associated with the written representation of 

the sound. 

6. 

Ling. (1976) proposed a systematic model for developing 

speech ski!!s in hearing-impaired children based on principles 

derived from acoustic phoneties, hearing aid technology, and 

practical teaching experiences with ehildren. Seven sequen-

tial stages, each eontaining several targets, provided a 

foundation for the overall teaehing system. Within each stage, 

Ling suggested that targets be taught concurrently, rather 

than sequentially, in order. to compare and contrast features 

of the targets grouped together. The model consisted of two 

levels of teachingl phonetic arld phonologie. The phonetic 

level involved the teaching of a number of target speech 

behaviors which were further delineatéd into very specifie sub­

skill behaviors. He suggested that phonetic levei skills should 
to 

be transferred into phonology using common everyday words and 

phrases. Ling presented three assessment tools to serve as 

the cornerstone for te~chin9; an oral-peripheral exarn, a 

phonetic level assessment, and a phonological assessment. Also 

included in the program were many strategies for developing , 

each of the subskiii behaviors. . 

Evaluation Studies of Speech Teaching Methods 

,Few evalua ti ve studies are reported in the li terature to 

substantiate or valldate the effectiveness of speech teaching 
l ' 
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methods. One,such study vas reportéd by Sbaffer (1942) in' 

which he evaluated a teachinq method he termed the WXinesthetic 

Method w• Shaffer's system incorporated speech babbling dril;s 
-, 

and speechreading skills into one system. In Shaffer's study, 

one group was in~tructed in the Kinesthetic Method (a phone tie-
1 

to-phonologie system) and the other group continued in the 

speech program traditionally used by the scbool (the incident­

al teaching of sounds in conversation). At the end, Shaffer 

reported the raw scores and means f?r both groups on the pre­

and post-t~sts which consisted of a vowel-consonant test and 

a word production test. The mean,qf" the group in the Kines­

thètic Method was at least twiee the mean for the other group 
... 

but no statistical analysis was performed on the data. Shaffer 

concluded that the Kinesthetic Method was superior to incident­

al teaching of speech. 

Another attempt to evaluate a speech training program was 
/ 

made more recent1y (Osberger, Johnstone, Swarts, and Levitt, 

1978). The authors adapted the system described by Ling (1976) 

and emp10yed it with a group of twenty hearinq-impaired child~ 
.-----­", 
ren ranqing .in age-from seven to ten years. All subjects were 

trained in fifteen minute sessions, four ti.es a waek, over a . 
period of thirty-nine w-eeks, by their classroom teaehers. 'Only 

suprasegmental patterns were trained using primarily an 

auditory-oral approach. At the 9onc1usion, subjeets were 
\ 

divided on a post hoc basis into three groups aceording to their 

rate of progress: rapid, slow but steady, and inordinately slow. 

" 

l ' 
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Although the authors reported the system to be effective, one 

," must question the lenqth of training for suprasegmental .. 
. patterns. After on~ school year, only one third of the@ 

subjects had mastered the ~upraseqmental aspectsl which are 

but the basis of speech production. Since Ling (1976) reported 
~ 

a two or three yeAr period to be sufficient to master most 

aspects of speech production, it see~ that even those subjects 

categorized by Osberqer et al as rapid learners actually made 
~ 

inordinately slow progresse A closer look at the study reveal-

ed that the authors' adaptations seriously violated Ling's 
S'. 

iy~tem. Tle authors developed the suprasegmentals Bequehtial-

ly rather tHan concurrently. Ling's system required that skills 

be taught concurrently 1n order to make optimal use of contrasts 

and comparisons between Bounds. Furthermore, embedded into the 

teaching of segmentals were provisions for rehearsing supra-

segmentals. A more riqorous implementation,of Ling's system 

is ind1cated in arder to determine the effectiveness of his 

sugqested 'hierarchy of development. 

Speech Production 

Extensive reviews of the literature on the subject of 

speech production in hearing-impaired children have been provided 

by Nickerson (1975) and by Ling' (1976).' 80th covered research , 

related to suprasegmental and seqment~l patterns of production. 

'Most ,research in speech prOduction of hearinq-impaired 
i . 

children has been prlmarily concerned with describing the errors ...... 
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commonly found in the speech of the deaf (Hudgios and Number., 

1942; Nober, 1967, smith, 19721 and Levitt, 1977). The authors 

believed that once the errors vere identifled, effective inter­

vention and remediatioh proqrams could be devi.ad. Although 

the typical characteristics have now be~~ 4escribed for ~ny 

years and remediation proqrams might have been expected to 
. 

effect change, overal1 poor speech intelliqibi11ty continues 
~ ~ 

to be reported (Ange1occi, 1962, Jensem&, Trybus, and Xarchmer, 

1978) • Research', as of yet, has had li ttle effect on improving 

speech teachinq methods used in schoals today. 

Little of the research was directly concerned vith 

devising and tmplementing strategies to remediate or prevent 

the errors already defined in the literature. Only Ling '(l976) 

accepted the challenge to develop techniques for improving 

speech production. S~nce the reviews of Nickerson (1975) and 

Ling (1976), more research has been reP9rted with mOst emphasis, 

again, placéd on d~scriptions of speech errora, rather than on 

the evaluation of remediation teohniques or prevention strategies. 

Suprasegmentals 

Deviant suprasegmental characteristics continue ta be 
, . Ir 

descrlbed (Boothroyd, Nlckerson, and,S~evens, 1974) even though 

the problems were identified in Many earlier studies (e.g., 
1 

Hudgins, 1937, 1946). Recent wprk on such deviancy ls review­

ed bélo",. 

Parkhurs~ and Levitt (1978) studied'the effect of select-

r 
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\ 
ed prosodie errors on the intelligibility ofodeaf speech. 

Port y hear~ng-impaired children ranging in aqe fram eight to 

fifteen years l, each read a series of fifteen sentences. Alter­

warda, a trained speech patholoqist listened to the recordinqs 

and classified the errors into one of four categories: 
, 

adventitious or interject~ errors, excessive duration, pitch 

breaks, and pauses. Adventitious sounds had the qreatest . 
negative effect on intelligibility followed by excessive 

duration and pitch breaks. 

McGarr and Osberger (1978) analyzed the speech production 

of fifty-~even young hearinq-impaired adolescents in the follow­

ing areasl 
'II 

piteh, prosodie features, segmental features, and 

overall'intelligibility. Allthouqh errors of' prosodie feature ~, 
production and phonemic production were highly correlated 

vith intelligibility, there was no evidence that deviancy in 

piteh affected overall intelligibility. 

Word and syllable concatenation of fifty-one deaf students 

was aS'sessed using spontaneous and read materlals (Bernstein, 

Rollins and Stevens, 1978). The authors reported that while 

normal hearing spe~ers produce v.ery fe~ gaps between syllables 

in single utterances and that there is UBually a smooth rhythm­

ic contour, hearinq-impaired subjects pr~uce many pauses and 

glottalizations. Purthermore, the authors concluded that undue 

emphasis on speech teachinq at the phonetic and single wprd 

levels may result in phrasinq problems. 

All of the above studies substantiated the earlier find-

_ ... ..... ~~ __ ............... ,.~ .. ,~_ ......... v ' .......... ,. ... " .... ......r_ .... ~",. , 

, 
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ings thd. the deviant production of suprasegmental aspects of 

speech reaulta in lover, intellicjibility. 

Vowe~a and Diphthongs 
t 

The moat frequently reported errors in vovel production 

are substitution, neutralization, diphthonqization and nasal­

ization (Hudgins and Numbers, 1942, Anqelocci, Rapp and Holbrook, 

1964, and Smith, 1972). Theae findings have received further 

support fram present day research. 

Monsen (1974) compared durational aspects of vowel product­

ion in deaf and normally hearing adolescents usin9 the contexts 

of the stressed IiI and its lex counterpart III i~ fifty-six 

words. Normal hearing subjects 'reduced the duration of vowels 

preceding voiceless stops as compared to those vowels fo1lowed 

by voiced stops. Deaf subjects failed to vary the duration of 

the vowel, thus reducinq intel1igibi1ity. 

Another study by Monsen (1976a) investigated the product-
1 

ion of the dlphthong laII in deaf and normal subjects. 'l'Wo 

sentences containing the word -lce cream" vere apokan and 

recorded for computer analysis. Of the th~rty-seven hearing­

impaired adolescents, only twelve produced the target laI/ 

normally. The remainder of the group made errors characterized 

by three types: large change in Fi and stationary F2 , both 
.. 

fo~nts relatively immobile, or a downward movement of '2 

instead of the rapid and extreme changes in both formants as 

would no~lly be the case. Monsen suqqested that teachers 

,.1 
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should supplement the auditory information with visible 

articulatory movements and direct the deaf child's attention 
• 

to the closing movement, of the mouth assoc!ated with the 

production of laI/ in common words. 

Finally, Monsen (1978) 4s8essed the improvement in vowel 

articulation in three, eleven-year-old dea~ speakers before 

and alter five mon~ training. Each JUbject received 

individual instructio~ twice weekly for half hour' sessions. 

Based oq acoustic rneasures prior to the study, five vowels were 

selected for training (i, l, ~, ~, u). Before and after train­

ing, a list of six words for each vowel were produéed by each 

subject and recorded for spectrographie analysis. Training 

strategies included comparinq and contrasting voweLs in words 

as described by Cal vert and Silvennan (1975). In addition, an 
, 

adjustable model of the mouth and cross-sectional diagrams of 

the vocal tract were used to visually display the target vowels. 

At the end, acoustic measurernents revealed improvement in the 

frequency range of the second formant for Àll three subjects. 

However, only t~o of the subjects produeed the secbnd formant 

with!n the normal frequency range. In summary, the author 

feit that the training methods resulted in improvement in vowel 

articulation in a ~elatively short amount of time. 

Consonants 

Ling (1976) discussed the results of sorne major studies 

on consonant production reported over the years (e.g., Hudgins 

J 
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" 

and Numbers. I 19~, Nober, 19~7 J Markidea, 1970, Heidinger, 
1 

1972; and Smith, l~72). "He noted that the lQi.articulations 

first categori~ed by Hudgins and Numbers (1942) vere later 

confirmed by the others. No changes or tmprovementl vere 

identified even thouqh modern techno1ogy had led to signifi-' 

ca nt advances, particularly in the development of hearinq .. aids. 

o 

Recently, Monsen (1976b) also confirmed the findinqs of 

Hudqins and Numbers (1942) and Smith (1972), namely that voiced-
i 

voiceless confusions vere frequent errors in the speech of the 

deaf. However, Monsenls data were based on acoustical m~asure­

ments whereas previous research vas based on listeners l jUdge­

ments. Monsen's .tudy investigated the production of word 

initial stop consonants (p, t, k) and (b, d, q) using spectro­

graphic measurements. Thirty-seven hearinq-impaired and six 

normal hearing adolescents read word lista containing 24 mono­

syllabic words preceded by the word -the-. Monsen found that 

those subjects who could adequately produce the voiced-voiceless 

distinction tended to be more \intelligible than thole who could 

not. Also, he reported that children with average ~earinq 

levels better than 93 dB tended ta produce all stop consonants 

correctly. Again, these findings were in agreement with previous 

research. 

Speech Reception / 

The hearinq-impaired child has three prinœipal avenues 

for speech reception available to him7 the auditory, the visual 



- , 

, 

-_.~---, ·-----·-·-·-~1.. .. -·7-· ---

14. 

and the tactile channels. ~he extent to wh1ch a chi14 maximizes .' . ~ 

the u.e of Any s1ngle channel or combination of channela i. 

often a refleotion of the emphasis"of hi. eduoational program 

(Ling, 1979, in press). Traditionally, teachers of the hear-
\, 

ing-tmpaired have employed each ~f these modes ot reception ta 
lome degree as a means for transm~tting information (Cal vert 

and Silverman, 1975, Ling, 1976).' 
,..j--;~ 

-r, ",(;J1l \ 

,-,~c' Althouqh some educato't's advocate training audition, 
~ "lo "\"). 

"~I / 
suppreasinq vision and touo~ altogether (e.g,_, Pollack, 1970), 

tew, if Any, advocate traininq the via~al and tactilé senses 

to the exclusion of audition. The exception to this would be 

in,the case of a totally dea! child who must rely sole1y on 

sense modalities other than hearinq for ,speech reception. 

Sinee al1 three channel. were, at timea, used in the 

present study, a review of recent literature related to 

auditory speech reception and multisensory speech reception 

was conducted ta identify the eues available to the hearing-

impaired child. 

Auditory Speech Reception 

Residuai hearinq'bas long bee~ recognized as a usatul 
> 

'channel for developinq communication skills in hearing-impaired 

children (Wedenberq, 1951, Pollack, 1970; and Ross and Giolas, 

1978). Sinee fev childran are totally deal (Ling, 19641 

Ellio~t. 1~67, and Boothroyd, 1970), it is imperative that the 
", 

auditory management of hearing-impaired children 18 qiven serious 

.. 

/ 
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~ttent1!'J_ . and Giolaa, 1'78). A comprehensive proqram of 
, 

auditory manaqement 

sleills, appropriate 

systematic training, 

inc ludea eareful aaaesiment of audi tory . . "-
, " 

selection and fitting of hearing aida,; 
< ' , , 

and ongoinq evaluat!on of proqress -(Ling 

and Ling, 1978). In this Sedtion, recent studies related to , ' 

~ the training compon~~t of auditory management will' be reviewed • . , 
1 

The suprasegmental asp~cts of speech such as ~uration" 

ritch and intensity can be auditorily perceivèd by Most hear­

/ing-impaired childr.en, if they are appropriately fitted vith 

hearing aids, s~~ce these dime?Sions c6ntain lQw frequency 

information (Liriq, 191~; Stoker, 1978) .",00, Gengel (1969) 
1 

demonstrated that, qiven practiee~ hearing-impaired ehildren t ' 
.. 

improved in discriminating changes in the first and second 
.: 

formant frequencies of vowels and also learned to diseriminate 

'. changes in vocal pi tch. 

Correèt identification of al1 vovels and diphthongs ia 

dependent upon reception of"thelfirst and second formants which 

lie between 270 ~ 3,000 Hz (Delattre, Liberman, Cooper, and 

Gerstman, 1952). The èltild vith no
o 

.hearinq beyond 1,000 Hz 

will receive only partial.aeoustic information sinee' all first 

formants of vowels 1ie below 1,000 Hz. In auch cases, other 
, " 

sense modalities May be.nèeded'to complement the limited 

acoustic message. 

One study ~ttempted to tmprove vowel discrimination in 

severely hearing-impaired children through programmed instruct-
1 

ion (Doehring and Ling,' 1971). '!'Wo groups of subjects, each 

l , 

, , 
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. / ' 
containing eiqbt ehildren between the ,ages of seven and eleven, , ~ , 

vere matched into pairs as clopely as po8sible~ The experiment-. 
al ,group was trained in vo~el discrimination uaing sets of 

J-- ,( -;- ,1 

three varda which differed o,hly in the vowe1.-,Fifteerl minute 

training sesaions were earried out three to five ttmes week1y 

over a two month periode Subjects made continua1 improvement 

durinq the training ~è~1 but did not show anf signifieant 

improvement between pre- and pôst-tests in whieh sets of 
/ 

thirteen wards were used; nor was there a significant differ-. / 
d> 1 

ènee between the experimental 'and control groups on pre- and 

pos~-tests. Baldwin and Houchins (1976)'reported similar 
1 0 

problems of generalization in vowel discrimination in their 

group of hearinq-impaired subjects. 

In arder ta adequate1y perceive aIl consonants, a frequency 

r~nge of ~50 - 4,000 Hz is required (Ling, 1976). Within this 

broad frequency spect~um, a variety of çues are availab1e 

s1qna111n9 manner, place, and vOicinq features. For those 

child~en ~ith limited ranges oE hearing, manner ~nd voicing 
,. ~ " \ 

eues may be available while eues on place of- production are 

often unavai1able (Walden, 1971J Erber,_1972; Binnie, Montgomery,' . ' , 

and Jackson, 1974). 

A few.studies investiqating the effects Of training on 
'" conaonan, : -perception have been reported. Ling and Maretic 

" (1971), examining the USé of frequency tran.position in teaeh~ 
~ -

ing speech to eighteen severe1y hear1ng-impaired children.·,aged 
" seven·to eleven years, reported marked gains in auditory-vocal 

,-,. 
'" 
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, 
skills as a resu1t of articulation training reqardless of the 

Q 

type of amplification system used. The" training consisted 

of imitatinq and identifyinv ~ixty-four syllables presented 

'by a teacher of the hearing-impaired. Consonant errors were 

lowest for the nasal/oral distinction. Aston (1972) further 

supported the results of Ling and Maretic. After ~iscriminatign 

training on twelve minimal-pair distinctions, her ten severely 
, '-:" 

hearing-impa~red subjects"aged ~ine to fourt~en, improved in 

the discrimination of consonants dif~ering in manner and nasal­

ity but were unable to learn place of articulation. This was 

similar to the finding reported fo~ hearing-impaired adu1ts 

by Walden ~ftd 'Montgomery (19'75). ,/ .. 
.. 

», 

Bennett (1977) trained six severely hearing-impaired 

children to discrimina te the voice~-voiceless dis,tinction of 

cogna tè pairs. Ini tial'ly, a tact~le eue \'tas provided to signal 

the presence or absence of voicins. Gradually, the eue was 
-
withdrawn. All subjects, traine1 with consonant-vovel syllab1es 

containing laI, ~ere able to genrralizec to syllables Icontain­

in9 lu/ and Iii. Some SUbjectsl~ere able to generaliz~ further j . 
from the syllable context into' ord's. , 

.. 

. \ 

The above research on, aud tory speech reception !ndicates 

, that given training some improvement i~ speech reception can 

be achieved. Presently, there are no audîtory tratning 
\ l ' 
'curriculums reported which make re~erence to'~he s ~ence of 

~ustic,phonetics as the underlying premise for' t eir develop-

ment. Only Ling. (1976) has outlined the acoustic ues av\ilable 
" 

'\ , , 
--------
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to children with various degrees of hearing loss in order that 

appropriate auditory training programs could be individually 
'- , 

~/ 
devised by the teach~f. He has further str..@ssed the need for " 

~ 

maximizing the child's chances for auditory reception through 

the fitting of appropriate hearing aids. 

Multisensory Speech Reception 

The more restricted the child's ~bility to derive inform-
~ 

ation from the acoustic signal, the more he must use the 
l.. 

channe1s of vis~on and direct touch for speech regeption. 

Until educators began ~pl.orinq the use of residua1 hearing, 

vision and touch were the primary avenues used for teachini 

speech (HaycQck, 1933). 
l 

Lipreading or the ability to receive information from the 
'.- . 

1 

movements of th~ face, tonq~e, 1ips, jaw and throat, is one 

of the most common too1s for speech reception among hearing­

impaired 1isteners (Berger, 1972). Since vision has ilplayed 

such an important role, much research has been desi,gned to 

define the limitations and perceptual confusions of visual 

stimuli (Heider and Heider, 1940, Woodward and Barber, 1960). 

The cues avai1ab1e through vision/~i11 be discussed be1ow. 
1 

'Direct touch is another mode av~i1ab1e to the chi1d for 

speech reception. However, it can on1y provide supp1ementary 
,'-

information on the production of sounds. The use of touch in 
~ 

the teachinq of speech has been reported for sever~ centuries 

(de l'Epee, 1784; Haycoçk, 1933; Alcorn, 1938) and continues 
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~ to be reported as an effective teaching tool today (Cal vert 

and Silverman, 1975, Ling. 1976). These eues vill also be 

briefly discu.sed balov. 

Little research has been directed tovards the visibi1ity 
) 

of Buprasegmentals. Fi.her's (1969) no~11y hearinq adult 

'subjects vere able ta visually identify terminal pitch con~our 

in a set of sentence materials. Hearinq-impaired subjects, 

between,the aqes of seventeen and twen~-8ix, studied by 

Risberq and Aqelfors (1978) showed considerable tmprove~ent 

in speechreadinq scores only with the addition of acoustic 

information on prosody. Gains were made with familiar materials 

as well as with open set questions. 
~ 

OUrational aspects of production and partial information 

on intensity can also be transmitted by direct touch, either 

alone or as a supplement to auditory and visual information 

(CAlvert and Silverman, 1975, Linq, 1976). 

The viaual aSp!cts ef vovel production are primarily c,har­

acterized by the deqree of moutb openinq, shape of the '1tIO\ttb-" . 

and movement of the mou th (Jackson, Montqomery, and Binnie, 1976). 

This information coupled vith the acoustic information of the 

first formant vill he sufficient for partial vovel identifica-
, ~-

tion (Linq and Bennett, 1974-1975). Confusions will most 1ikely 

oceur with adjacent vowels (Berger, 1970). ~ 

Degree of constriction and heiqht of the tongue can be 

8~tisfactori1y r~layed throuqh direct touch. Ling and 
v 

Bennett (1974-1975) demonstrated the efflcacy of touch' in 

=====:::::: __ "~ __ ,, ___ "''' ____ . __ ~. . ______ c _,"- "-. , --_._-.,...,. ---
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teaching vowels to two profoundly deaf children aged four 

years. The addition of tactile cues resulted in superior 

performance over two children with similar backgrounds who 

were trained using only audition plus vision. Maintenance of 

vowel production was observed after tactile cues were eliminated 
. - ... ~ ... 

indicating that the children generalized from the audition, 
1 

1 

vision, plus touch situation to an auditory-v~sual se~ting. 

eue! on place of articulation_for consonapt phonemes are 
~ \ 

readily available through speechreading (Erber, 1972; Binnie, 
) 

Montgomery, and Jackson, 1974). Since informat\ion on place o'f 
'1 ~~ 

articulation is often unavailable auditorily, it is important 

for the profoundly hearing-impaired listener to supplement 
1 

aùdition with vision for correct identification of consonant 
j 

phonemes. The auditory cues on manner and voicing couploed with 

the visual cues on place lead to greater scores on consonant . 
reco~tion than by lipreading alone (Ewing, 1944). 

Direct touch is particularly useful in distingUiShin~ 
manners of production such as nasal vs. oral, the onset of 

plosives and the breath of fricatives (Ling, 1976). Partia1 

information is also available through direct touch on place 

and voicing and can, therefore, be used as a teaching tool 

supplemental tQ audition and vision. 
\ 

Th~ Relationship between Perception and Production 

Motor Theory of Speech Perception 

The Motor, Theory, first introduced by Liberman (1957), , , 
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suqqested that speech is perceived by reference to articulatory 

movements. Ling (1976) suggested that the theory may be 

relevant in the development of speech amonq hearinq-impaired 

children. ,~ing's system emphasizes the need to ensure accurate 

and automatic production of the speech sounds. He considers 

(see Linq~-Maretic, 1971) that knovledge of the motor speech 

patterns of English may, at least in part, provide the necessary 

foundations for correct perception. The Mator Theory has not 

been adequatety tested. Therefore, turther research is needed 

to support the premise that speech production will aid speech 

perception in the hearinq-impaired. 

A study by Denes (1967) attempted to determine whether 

or not 1istening and associating sound with articu1atory 

movements facilitates learning to recognize speech. Ten normal­

ly hear~ng subjects were divided into one of two groups: 1isten­

ers and speakprs. 80th groups were presented a list of 150 words 

that had'been processed through a vocoder, which rendered them , 

quite unlike norma11y sounding Eng1ish words. During a twenty 

minute training session, the listeners vere instructed simply 

to audit the 'processed speech. The speakers orally repeated 

the words which were then processed and played back so that 

they could monitor the accuracy of their productions. After 

training. a f~ve minute test was administered. It was comprised 

of a different list of words also processed throuqh the vocoder. 

AlI subjects wrote their responses. Since bath groups improved 
1 

th~ir ward recognition scores from 40\ to 70\, the motor theory 

/ 
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was apparently not supported. However, Denes did not consider 

his experiment to be an Adequate test of the theory. He 

. suggested that his results could not be interpreted for the 

fOllowing reasons: speaker variability, subject age (adults 

instead of children), and failure to use an appropriate vocoder. 

A formant vocoder should have been used so that place of 
. 

articulation eues could have been maintained. Without a 

formant vocoder, place information was unavaila~and, correct 

identification was made too difficult a task. 

There is a need to test the moto~ theory using a more 

adequate design than that devised by Denes. Hearing-impaired 
" 

ehildren, who have to Iearn bath to speak and to hear, would 

appear to be ideal subjeets for such experimental work. It 

would be of bath basic and applied inte~~.t to de termine 

whether teaching them to make correct articulatory movements 
1 

would help thém to develop consistent~useful perceptual skills. 

Normal Hearinq Children 
i 
The intricate relationship between speech perception and 

s~eech production is a very special one and may be observed 
. 

most readily in young children. Schvachkin (1973) concluded, 

after an extensive stUdy of young normal hearing Russian 

children, that the mastery of certain sounds facilitates their 

perception. This was further supported by Garniea (1973). 

However, ber results for Enqlish speaking children were not as 

con"sistent as thOS8 of Sehvachkin. 
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Several workers have studied the relationsh~ps between 
,>, 

perception And production through training children vith mis­

articulations. Williams and McReynolds (1975) examined the 

relationship between discrimination and articulat~on'in four 

children with misarticulations. Two of the subjects received 

produc~on traininq followed by a test of discrimination 

ability. For the other two subjects, discrimination train~ng 

preceded the test of productive ability. Finally, the conditions 

were reversed. Results indicated that production traihing 

changed articulation and discrimination while discrimination 

training was only effective in changing discrimination. The 

authors pointed out that, within the production training, 

opportunity existed for discrimination practice because the 

chlld received sensory information from his articulators as " 

he practiced the sound. The results of this could not, there­

fo~e, define the relationship between perception and prOduct­

ion. 

Hearing-Impaired Ch~ldren 

Studying hearing-impaired children, Ho1man (1974) divided 

bis 42 subJects, ranging in age fram eight to thirtee~ yeats, 

into three equal groupsl listeners, speakers, and a control 

group. All had hearing losses in excess of 10 hB. The 

listen~rs received auditory receptiv~ practice only on words 

and sentences while the ,~é~kers h,ad combined ~ractlce of 

listening and producing sets of words and sentences. ~peech 
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correction was not included as part of the training program 

for the speakers. At the end of the seven-veek program, no 
/ \ significant differences were obtained on word reco!nition 

scores betw~n Any of the groups. However, the speakers' 

scores were significantly better than the others on the 

se~ten~ recognition materials. Holman suggested that this 

wa due to the addition of prosodie information. Sinee speech 
"'" correction was not an integral part of the program, speakers 

vere permitted tb rehearse errors in articulation, poot stress, 

poor rhythm, and poor phrasing. A training program which leads 

ta more accurately produced speech would be more likely to 

promote the development of Adequate perceptual skills. 

Recently, Lieberth and Subtelny (1978) investigated the 

relationship between perception and production in young hear­

ing-impaired adults. Two groups of twenty-nine subjects were 

matched in pairs on the basis of hearing 10ss. In the 

experimental group the mean pure tone average hearing ~oss 

was 90 dB and in the control group, the mean was 91 dB. Th~ 

• experimental group received twenty weeks of intensive speech 

training while the control group received no training. The 

hierarchy of speech training developed at the Nat'lonal 

Technical Institute ~or the Deaf includes the production of 

vowels, syllables, phrases, simple sentences, and question and 

answer sequences. Tarqets wer, selected based ori individual 

asses~ent. At the conclusion,\ auditory perception tests were 

readministered to bath groups. Only the experimental group 

) 
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showed marked gains in 'aqditory phoneme identification. Even 

thouçh the authors concluded that it was the speech training 

which effected the change,- it may have been the discrimination 
. 

training embedded within the production activities that led 

to the improved speech recognition scores. Since the control 

group did n,ot receïve auditory training, ~he improvement of 

the experimental group cannot be attributed to speech training 
• 

alone. 

Implications of the above'work are that a study of the 

relationship between perception and production requires a 

design which controls for the contribution of discrimination 

within production training. Such a design was emp10yed in the 

present study. It utilized the yoking procedure deacribed by 

ReId and Hein (1963). 

8eld's work was primari1y concerned with definlng the 

role of motor activity in providing sen"ory feedback. One 

such study by He1d (1972) demonstrated the importance of motor 

sensory feedback in perceptua1 adaptation. AlI subjects, match­

ed in pairs, wore prism goqg1es for several hours which complete-

ly rearranqed their visua1 perception of the environment. One 
\ 

member of the pair was designated as the active learner while 

the other was· assiqned to a passive role. Active subjects, 

who walked freely and vo1untarily in the situation, were able 
'0 

to achieve full adaptation. No adaptation was observed for 

those subjects whose mOvements were passive; that is, without 

self-produced movements. Passive subjects were transported 

Y' 
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of 

by wheelchair through the environment. other similar experi-

menta were conducted by Reld using kittens. Again, those 

permitted to malee voluntary movements exhibited ,normal behavior 

in visually guided tasks such as blinking at an approaching 
J 

object, and avpiding the deep 'side of a visual c~iff. Passive 

kittens failed all of these tasks. Held concluded that physical 

motor activity was imperative to the development of the sensory 

feedback loop in visual perception. 

The Present Study 

In view of the above Iiterature, it i8 apparent that the 

relationship between production and perception has not been 

satisfactorily defined. A~ of yet, there is no reported 

research design which satisfactorily taps the intricate 

relationship of perception and production. Therefore, the 

present study attempted to fill sorne of the gaps by ernploying 
'/ 

a hearing-impaired population which needed to learn te preduce 

and to perceive. Also, by utilizing the active-passive 

p~ocedure described by Held (f972), the role of sp$ech train­

ing and its relationship to auditory discrimination could be 

investigated ~hrough the comparisons of scores on pre- and 

post-test measures. 

Secondly, the study attempted to evaluate the effective­

ness of the speech model proposed by Lin9 (1976) for develop­

ing speech ski11s in he~ring-impaired chi1dren. Since the 

introduction of the speech system, teachers throughout the 
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. 
world have incorporated aspects of the program into their 

classrooms or clinics. As indicated by the review of thé 

literature, there are no studies that have rigorously 

tmplemented the speeéh system in an educational setting to 

confirm its value and effec~iveness. Data ls needed to 

27 • 

\ 

support Ling'. conviction that clas.room teachers can acquire 

the necessary skill~ to carry out the organlzed, structured 

program. 
\ 

The goal of every speech training program ls to have the 

student generalize from training sesslona into -his spontaneous 

everyday speech. ~he final aim of the present study was to 

determine to what extent, if Any, the,subjects generalized 

the skills they acquired durinq training into their phonology 

outside of the training environment. 
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METHOD 

Subjects 

Two groupa of seven hearing-impaired subjects, matched in 

pairs as closely aa possible in age, sex, hearing 108s, and 

scores on thrae pre-test mea8ures were selected from classes 

in the Montreal Oral, School for the Deaf. ,AlI subjects were 

originally selected on the basis of the following criteria: 

congenital deafness, chronological age fram five ~o 'seven 

years and teach~rs' judgements that aIl were free from ot?er 

major disabilitiea. AlI were at the beginning stages of speech 

development. An eiqhth pair, who could not be sufficiently 

matched, was excluded from the study. 

After praliminary matches were established, the ;eachers 

vere instructed to rate academic performance of each pair as 

compatible or incompatible. AIl vere academically equivalent. 

The members of each pair were t~en randomly aJsigned to one 

of two groups. The first group (Group A), consisting of three 

boys and four girls, was designated as the a9tive group. The 

second group (Group Pl, also consisting of three boys and four 

girls, was designated as the pas~ive group. Both members of 

each pair attended every training session. 

Audiograms were obtained from recent clinical evaluations , 
and were reported as reliab~e. 

1 

The mean pure ton~,averaqes 

in the better--eir vere 98 dB in the active group and 102 dB / 

in t~e pass1ve group. All 8ubjects wore binaural hearing a ds 

/ '\ 

/ 
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at school and were en~ouraqed to do the same àt home. Or~ 

communication, the method of instruction at the school, vas , 
J>-.. \ .. 

used by every sUbject for at leaat three year~ pr16r to the , 

study. Details of sex, agel, hearing lOI., and etiology , 

appear in Table 3.1. 
, \ 

Appara,tus 
( 

Pre- ~nd post-test measures, requiring.à spoken response ~\ 
, \ \ 

were recorded on a Uher 4200 Report Stereo lC taperecorder in 

conjunction with a Uher Msl7 microphone. Respo~ses were tape­

recorded with 1.5 mil mylar tape piayed at 7~s ips in ordér to 

achieve superior tonal quality. 

A Danish lnteracoustics DUS Auditory Amplifier with a-~ 

MD6l1 dynamic microphone waB used for the testinq and train-

, 'f 

ing. A juncture box attached to the auditory amplifier pe~it- ~ 

ted simultaneous use of two pairs of Sharpe HA-IO headphones. , 

Materials 

Materials Used in Testing 

The Phonological Level Speech Evaluation cqnstructe~ b~ 

Ling (1976) was designed~o ascertain the number of spontaneous 

sound patterns produced in ~ child's spoken language sample 

and to determine whether or not a ch~ld incorporates~newly 

acqtiired sounds into his spoken language.> Using language 

sampling techniq~es (Lee, 1974; Tyack and GottsIeben, I974)~ 
, ' 

a taperecorded sample of at lealt fifty utterances isrcollected~ 

"'!'t~ ~:z;;:;.. .. ___ .. --"':;'-.". ..... - ... ~._:~ .. _ ... _._-_ .. _-_ .. -~ ~~"'- -- -~-----~~ -- ~ 
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TABLE 3.1. 

Chrono1ogiea1 ag., sex, pure-tone averacie in dB (ISO) at 500, 1,,000e 
""'\ and 2,000« and etiolo9Y of hearins los.. Sub.jecta are ,rouped ln '-

l ' 
pair. vith A deaignatins aetiv. aubjectB and P designatins paBsive .abject. 

ih-

" 

SUBJECT ~ SEX , P1'A E'l'XOLOGY 

~ 7:3 H R.IIO 1..117* Birth' Injury 
713 H R.10S 1..111 Unknown . 

1 '" .. 
A2 7:2 F" R.IOS L.106 Unknown 
1'2 ~:9 F R.IOS. L.IIO Unknovn 

"-
A3 6:7 F" R.lQS L.103 Unknown 
Pl 6:6 F R.IOS L.I06 Unknown 

A4 7:6 M R. 9S L. 92 Rubella 
P4 6:11 M /~103 L.IOO Rubella 

1 
; 

A- 6:9 P R. 92 L. 78 Unknovn '-. 

.. p5 6110 F R.l1S L.103 Unknovn 
~ 5 

~, 6:7 M R.103 R.l.06 aubella 
7:1 M R.lll L.1-l1 Unknown 

6 ' 

~ 5:5 F R. 92 R.; 93 :tJbknown 
6:4 F R. 9S L. 9l Unknown 7 

* No rfsponse at 2,000 Hz - 125 dB used for averagip9 
,~ 
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Nonsegmental and ,segmental aspects are analyzed an recorded 

by the t~ster on Phonological Speech Evaluation fo s (Ling, 
~ (.. - .... 

1976)-. Nonsegmental features include breath control intensity, , 

pitch, intonation, duration, phrasinq and ~tress" The are 

,1 anal~zed to determine whether the production was normal 

faulty. The se~ental aspects, vowels and diphthongs, 

consonants and blends, are scored as being produced consiStent-
• 

ly (.J)" incqnsistently (+), or not at a1l (-). 

The ~honetic Level Speech Eva1ùation a1so constructed 

by' L·ing (1976) was primari1y desiqned to determine a chi1d' s 
~ 

abi~i~y to imitate the sound patterns of Enq1ish in a variety 

''of contexts. IAreas covered in the ·ev~luation incl:,ude s1,1pra­

,seg~entals, vowe1s arid diphthongs, consonants and consonant 
~ 

b1ends. Using auditory and visual eues, the tester presents 
- 1 

a mode1 to the chi1d who is then asked to reproduce the 

pattern through imitation. Aga in , the child' & production is 
1 

scored as to whether the sound was produced cons!stently (J), 

inconsistently (+), or not at a1l (-), in single, repeateQ, '. 

and alternate~ syl1ables ~ at loud, quiet and whispered leve1s ,1 
over a range of at least eight semiton~s. All vowe1s are 

presented in the context of a consonant-vove1 syllab1e, using 

a conBistently produced consonant fram the C~B repertoire. 

AlI ,consonants and word initial blends are presented in the 

context of, three vowe1s, (u), [a) and [i]. Word fina1--blends 
l' 

ar~ tested in one vowel contexte 

A 70-item Audttory Discrimination Test was specia11y 
1 .' 

p,' .... -~~ .... _--=-"~-----, --
.' 

\ 
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constructed for this study to deter.mine the subjects' ability 

to discriminate among various pairs of ~Oy~s and consonants .. 
in a syllable contexte A pilot test, designed to evaluate 

the subjects' ability to discriminate among three items such 

as [ba - ma - wal, revealed that the subjects could not retain 

a three item sequence in rnemory. Therefore, the test was 

redueed to a two item discrimination task. All subjects . 

could perform at this level. 

The test consisted of four lists: the ·first contained 

23 pairs of consonants varying in manner, the second, 14 

varying in place, the third, 16 varying with respect to voicing 

and the fourth containing seventeen different pairs of vowels 

and diphthongs initiated by [bl. One item from each pair was 

circled on the record forro to identify it as the test item 

(See Appendix A). 

Syllable pairs were randomly selected from any of the 

four lists and presented to the s~ject. Each consonant was 

presented in the vowel context [a]. Every pair of sounds 

was visually represented by pegs, blocks, or marbles. Allow­

ing the chi1d to watch and listen, the tester presen~d the 

items twice in a series of three repetitions, e.g., [bababa, 

wawawa), [bababa, wawawa]. Visual eues were then e1iminated 

an~ one item wëf's repeated in a sequence of three syllables, 

e.g., lbababa). The sUbject then pointed to the peg, block, 

or marb1e he considered to correspond to the audito~y stimulus. 

The tester then recorded the subjects' selection by marking 
, 

off the selected syllable on the "l;ecord sheet (see Procedure). 
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Materials Usad in Traininq 

Single sfllables, repeated syllables, and syllables 

alternated with other ayllable combinations compriaed the 

earliest practice ,materials. Tbe .yIlables were selected on 

the basis of the phonetic level evaluation in order to meet 

the needs of individual pairs of subjects. A typical rehearsal .. 
pattern was [wa], followed by Iwawawawa], and finally [wabawa 

bawaba). Written representationa of the syllables were not 

introduçed to the subjects during training_ 

Sets of wards, incorporating the SYllableS{ were devised 

for phonological level training. The followinglconsonants 

were used in combination with every possible vowel to create 

an easily illustrated ward: Ibl, Ip/, Iw/, Ifl, Ivl, leI, 15/, 

Ih/, Im/, Id/, Itl, /fl, /~/, /s/, Iz/, /n/, Ij/, /1/, Ig/, 

Ik/, /t!l, Id~/,-and Ir/. Black and white illustrations, 

measuring 2" X 2", were drawn by a profe~sional artist and 

were mounted and laminated onto J" X 5- pieces of poster 

board to maximize durability. Thepicture cards were filed 

and cross referenced according .,ta the initial and final 

1: consonants. The drawings used are presented as Appendix B. 

Phrases contai'ning s~veral targèt ph<?nemes were construct­

ed to 'encourage further transfer of trainiÀ9 trom srllable 

and word levels of production. ~ atte~ vas made to devise, 

phrases which reflected different~evelS 'of phoneme acquisi­

tion. For e~ample, the phrase "Th tls mine" contains the 

diphtho~g /aI/, the vowel /œ/ plus t e consonants /51 and 
\ 

/m/ which are aIl early targets of instruction. The list of 

[, 
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phrases fram which the training materials were drawn ia 

presented in Appendix C. 

Procedure 

The study was conducted in one room of a two room 

Tracoustics suite in the audiology clinic of the Montreal 

Oral School,for the Deaf~ During the pre- and post-test 

sessions, the experimenter sat on the floar of the suite 

34. 

facing the subject. Subjects wore headphanes driven by the ., 

auditory amplifier. Output levels for each child were de­

termined by having subjects adjust volume controls ta their 

most camfortable levels. AIl we~e able ta detect three 

vowels, [a], lü), [i] and MOst wero able to detect the 

consonant [il. 

J 

(/ 
Pr~- and Post-Training Tests 

The;f0llowing tésta were admin!stered by the experiment­

er to ea~ of the subjects prior to and after the training 

sessions: The Phonological Level Speech Evaluation, The , 

Phone~ic Level Speech Evaluation, and thé Auditory Discri-' 
\ 

mination Test (see Materials). All subjects were tested 

individua'lly. Each speech test was given in one session. The 

auditory discrimination test, which contained lQ.items, had to 

be administered over severai brief session (approximately ten 

minutes) in order to ensure the children's consistent attention 

to the task. 
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Phonetic Level sreech E~aluation. For this task, the 

subjects were required to imitate a model preseited by the 

experimenter. The following instructions were liven: 

"First, it is my turn to talk." 

"Then you will say the sarne thing." 

"00 the best you can." 

The entire test was taperecorded for later-analysis. Test­

ing was terminated at the end of the section in which the 

subject madè at least six successive errors. All subjects 

were given social rein forcement throuqhout the testing, and a 

Jangible reinforcer upon completion of the task. 

Responses were independently recorded by the experimènt­

er and the independent jUdge on Phone tic Level Speech Evalua­

tion record forms (Ling, 1976) while listening to the tape-

recorded testing sessions. , The j~geSI transcriptions were 

compared during the analysis. In the small number of instances 

where the judges disagreed, the tape was replayed until agree­

ment was reached. To facilitate statistical ana1ysis, a 

numerical system was devised. Phonemes that were correctly 

and consistently produced (~ ) received two points, and 
, 

phonemes that were inconsistently produced (+) received one 

point. Phonemes not produced (-) were disregarded. An over­

aIl score was then calculated by summing all points obtained. 

Auditory Discrimination Test. Por thi. task, only a 
1.., 

pointing response was requirèd. TVo pegs, ~rbles or blocks 
• 

vere placed in front of the child and the following instructions 

-- ---_.---~" .. -~--~. -

/ 
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were qiven& 
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"TOday, you/are just qoinq to listen. 
You wi~_do no talkinq. 1 am qoinq to 
do all.~ the talking. Please listen 
and watcfi very carefully." ~ , 

While pointing to one pegr 

"This one is wawawa." 

) While pointing ta the other peg: 

"This one is ~aba." 

36 • 

Both stimuli were then re~ated without the carrier phrase 

but with the pointing gesture: 

"wawawa" 

"bababa" 

/ 

'l'he experimenter then eliminated visual cues by covering~her 

mouth with a large sheet of colored construction paper and 

proceeded to repeat on~ of the items. 'l'he ch,ild responded 

by pointing to the peg which he decided corresponded to the 

auditory stimulus. practice sessions were carried out with 

randomly selected items until the experimenter was confident 

that the subject understood the task. 
\ 

Responses were recorded on a scorinq sheet by the exam­

iner. The total number of correct responS8S were counted~ 

At the completion of all pre-testinq, the subjects were 

matched in pairs and Assiqned to one of two qroupsl active 

or passive. 

T~e,Traininq Procedure 

A schedule for conveniien~ ~raininq times vas organized 

/ 



1 .... 

37. 

and discussed wit~ the elassroom teachers, but they vere not 

'told whether or not a subjeet vas to s,rve as an active or 
r 

passive member of the pair. However, the teachers vere asked 

to continue expecting and rein forcing accurate speech product­

ions at the phonoloqical level while the subj ets vere in 

their classroom settings. Teachers were told vbà 

were being taught from time, to time as the atudy proceeded. 

80th subject, in the pair attended each ot the thirty 

training sessions. All were ~rained for fifteen minute 

periods, twice daily by the experimenter. OUring training, 

the active learner verbally produced the phonetic and the 

~onologic level targets. Tbe passive learner made discri-
~ 

minations within the practice material and responded by point-
'~ 

inq ~o a symbol or a pieture. Errora made by either sUbject .' were correeted immediately. post-tesfing was bequn after 

the completion of the tbirtieth session. Sinee aIl pairs 
•• were seen an equal number of times, absenteeism resulted in 

a slightly staqgered time line for the onset of post-testinql 

For training, the'subjects vere seated next to.one 

anotber on the floor facing the experimenter. They put on 
, ' . 

the he1adphones and adjustec;J, the output of the audi iory 

amplif'ier. Optimal l~steriin9 levels vere established by 

~ having the subjects respond to the five sound test (Ling and 

Ling, 1978). After the initial vilit, the aubjects control­

led the output of the auditory amplifier. However, the fiv~ 

sound test vas a daily' :outine check ta en.ure optimal listen-

v" 

..., 
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inq conditions at all times. The microphone was placed 

equidistant between subjects and experimenter vhich p~rmit­

ted the subjects to receive the same acoustic information. 

Instructions prior to initial training were given to 

both suhjects: 

To the active learner: "You are going to be our 
talker. You will say lots 
of things." 

'1'0 the passive learner: "You are. going to be our 
listener. You must listen 
'very earefully." 

Occasionally, the subjec~s needed to he reminded of the ins-
, 

tructions. 

Subskills, targets, training strategies, and the order 

of phoneme development described by Ling (1976) were strictly 

folloved. Ling's Teacher/Clinician Planbook (1978) and the 

pre-test measures vere used to crea te the initial individual 

1esson plans for each pair. Subsequent plans vere vritten 

as'subskills and tarqets were achieved. After a particular 

target sound was satisfaetorily attained (i.e., mastery of 

nearly all subskills), e9mmon words eontaininq the target 

were lntrodueed. When these had beèn learned, they vere 

~~ . \ introduced in common everyday phrases. Games and activîties 

() 

were devised, incorporatinq specifie words and phrases, to 

enc~urage the transfer of learning from the syllable level 

to the word and phrase level. 

'Reinforeement varied each day and included games, 

stickers, and candy. The active learner vas reinforced for 

correct productions and the passive learner was reinforced 

\ 
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. -
for correct discriminations. 

er "aenad as a Jl\Ajor fom of 

throughout the study. 

Social prai.e from the experiment1 

rainforcement for all sU~j~ctB 

Additional Me.surel 

Cla.sro Ob.ervation 
lé~ '. A the'and of a~l po.t-telting, leven one-bour oblervations 

\were made in the cla'.srooma of the subjeet.. 'l'be purpole of 

~ pbaervation Be.sio,n. wa. to .note the nWftber of timea e.ch 

lubject spontaneously produced traininq target. during an 

academic instruction period Buch a. r~ding or math. A1BO, 

notea were made as to the nwaber of timeB the teacher réinforced 

correct prpductionJ modelecl the production 10 that the chilcl' 

could imitate it; reminded ,the child to use,his neW_~~et, 

and Accepted producti~n without notice. See Appendix 0 for '. 

sample of the observation record sheet. 

Parent lnvolvement 

At the end of the study, teacherl vere asked to rate how, 

th~y perceiVed the (Jeneral lnvolvement of 'subjects' parents 

in the education of their child. 'A six-point rating. scale 

_waa devised ualng 0 a. the loveat ratlng and , aa the hlgheat 

possible rating. Tbe cat890riel .ere as ,follow.a 
1 \ 

o -- chilcl receiv •• ainial aaai.tance 
frOia parenta, ./ 

4 

1 -- parental cooperation aDel eonesrD ia 222!., 

2 -- DCca.ional o~ .poradie involvement, 

:-" 

• 

\ -
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average: partioipates when abso1ute1y 
essentlal, 

ghd: parent olten participates in 
sc 001 activ!ties! 

5 -- very good: reqular and consiatent 
communication between school and home, 

6 -- excellent: the child's total well-beinq 
Is a prImary concern of the parent. 

f 

Teachers wer~ instructed to circle the number corresponding to 

the .ost accurate description of parental involvement for each 

aubject in their clas.room. See Appendix E for a s~mple of the 

parent rating scales. 
... 

\. 

J 
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RESULTS 

. . 
Two groups of matched pa~rs of hearing-tmpaired ehildren 

vere studled: a group of active subjects who orally produced 

specifie targets and a group of pafsive sUbjects who listened 

and discriminated among various COmbirat~ons of speech sounds 

without oral production. 

Comparisons among and between groups on the pre- and post­

tests vere ~de usinq three separate analyses of variance (Bio­

medical computer proqrams, W.J. Oixon (ed.), 1970). Tests of 
1 

1 

simple effects were then applled to the results to det~rmine 

the, slgnificance of the interactions (Keppel, 1973). Pearson 
-

product-moment correlati6ns were also performed between independéht 

and dependant variables for the separate groups. Futther analyses 

of the relults will he presented in detail. 

Phonologie Level Tests 

The results of the.phonologie level tests are presented in 

Table 4.1. The scores shown vere obtained from samples of 

spontaneous speech prior ta and after the traiqing .e~s. 
Each phoneme appearing in the sample was qiven one point regard­

less of the number of times it occurred. Fiq~re 4.1 illustrates 

the pre- and post~test gainl for both groups. 

For the pre-test, the range of scores for the subjèet~ in 
. 

the active qroup was from 11 to 30 with a Mean of 22.29. The 

range of scores for the pa~ive group was from 11 to 26 with a 

mean of 20.43. At the coaplation of the training program, 
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TABLE 4.1 

Scores for each subject on the Pre- and Post-

Training PhonologiclLevel Evaluations 
( 

ACTIVE SUBJECT PASSIVE 

Post Difference Pre Post 

20 + 9 Pl 22 21 

32 + 6 P 2 16 19 
~ 

31 + 9 P3 
22 25 

40 +10 P4 22 35 

23 + 2 Ps Il Il 

25' + 6 P 6 24 25 

34 + 7 P7 26 34 

29.29 7.14 20.43 24.29 
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Pre-.apd post-test scores for the phonologic level speech 

eva1uat~ons for active and pa.sive subjeets. 
/ 

. " 
• 

~.i 
_~ , .b .. ~ 

~~ hj~d;~;~ ;~~~~'~~t-~~~ ~~ .. ' ;:;~~~.J~ ~I 

, 
·e 
• 

.* 

~ l 

\ 



=< 

o 

1 
• t J 

____ .... __ ... _ ........ __ ~ • .fI't~.,.... 

• 

44. 

post-test scor~s for the active group ranged from 20 to 40 with 

• mUI) of, 29.29, and from Il ta .35, with a Mean of 24.29 for 

the passive group. 'l'he analysis of variance, summarized in 

Table 4.2, showed a highly significant differenee between pre-
o 

and post'""ltest scores CF. 2 5.67, , df • 1,.12 pc. ~l) but no 

signifieant difference betveen the two groups.I'Bath Active 
1 ' and pAssive subjects scored significantly better on the post~ 

train~ng test than on the pre-training test. 

Phonetfc.~ve1 Tests 

Subjects" responses were scored for the. f,>roduction of 

segmentaI ~tems, i.e., ~owels and consonants, in single, repéat-

ed and alternated syllab1es. In addition, nonsegmentai items 
1. • 

vere also seored. Respo,ses consistently produced wer~.given 

two po~nts and ineonsistently produeed items, one poin~. No . . 
pÔints vere awarded for t'hose phonemes not produeed at aIl. ' 

, ~ 

Data forJthe pre- and post-test,scores are presepted in 

Table 4.3. Pre~te~t scores for active subjects ranged from S9 

to 153 with a mean score of 105.29, and fpr passive ,subjecta', 
1 

tram 47 to 128 wi'th a mean of 90.51. Âfter training, aIl 
, 1 • 

~ 

IUbjecta demonstrated some gains in phonetie levei skilis. The 

mean acore for active subjects was 162.51', ,with scores ranginq 
,. . 

frOlll 116 to 251 a"d for passive subjeète trom 55 to l4~ vith 

a mean of 109.29. Pre- and POlt-t~st scor-es ~re graphically 
/ 

. represented . in Figure 4.2.' \ 
r " 

The analyste of v.rianc~, as shown in Table 4. 

a high1y significant main effeC?,t for tests (P • 46. 
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'l'ABLE 4.3 

Scores for each subject on the Pre- and Po.t~, 
~ 

Training df Phonètic Leve1 Evaluations 

.d "'- " .... 

l '~~~~ ~ __ _ 

<::'"> ", -~~ 

- susJz~ ACTIVE SUBJiC'l' PASSIVE 
" -

, "-. 
;> >~ 

'" 0 

~ ~st Difference Pre Post Difference 
----"-. - - -

" Al 59 116 +57 Pl 47 84 +37 

A2 \ 96 148 +52 P2 98 104 + 6 

A3 _ 74 146 ~ +72 P3 83 9~ +15 

A4 153 251 +98 P4 128 168 +40 

AS 97 166 +69 Ps 52 55 + 3 

A6 105 t 35 +30 r, P 6 96 110 +14 

A, 153 176 +23 P, 130 146 +16 

Mean 105~23 162.57 57.43 90.5' 109.43 18.86 
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Summary of the analysis of variance for the sdbjects' 

acores for the phonologie level tests 

SOURëE OF VARIANCE MEAN SQUARE ~ DEGREES OF FREBDOM F 

l 
·1 

1 
1- Groups (G) 8092.00 1 3.07 

i 
> 
! , 

'l'ests ('1') 10108;00 i 1 46.66 , 
0 

~ G X T 2603.57 1 12.02 
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p c .01) and a dignificânt interaction betvee~ tests and group. 

(F • 12.02, df • 1,12 P« .01). A teat of atmple effecta 

indicated tbat thera vas no aignificant difference between the 

two groups o~ the phonetic level evaluation pre-test (t • .73). 

However, the difference between active and passive subjecta 

on the post-J:est was significant (t • 2.64 P c .02)., This 
, 

finding demonstrated that the active partic~pation in speech 

production was more effective than passive listening in teaching 

phonetic level targets. Tests of simple effects shoved that 

active learnera made signifieant gains after training (t • 7.28 
, 

p c .01), as did passive learnera tt CI 2.38 P c .05). 

,.. Auditory Discrimination Tests 
, 

Tbe final test administered to both groups, before and 

after training, wasla measure of auditory discrimination 

ability. The test was specially constructed for this study 

and vas scored according to the number of correct items out of 

a possible seventy. The subjects t task vas to i~entify, 

through audition alone, one syllable from a qiven pair. pre­

and post-test scores are set forth in Table 4.5. 
~ 

Auditory discrimination pre-test scores for bath groups 

were essentially the same. Scores for active learners ranged 
1 

from 33 to 54 vith a mean score of 41.00,' while the acores 

for passive 1earners ranged fr~m 33 to 53 vith a mean of 40.86. 

Figure 4.3 shows the dif~eren~s betveen groups'o~' pre- and 

post-te~ts. 

----b~ ____ ,_~.:_. -.....,-... ~"...c .,... .. ~. '~<\,~. _"---...c...-_ 
. 1 1 •. 
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-

A" 4 5':& 

~A5 33 

--
; A6 33 

't 40 

MEAN 41.00 
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'l'ABL! 4.S 

Scores for each subject on the Pre- and ~­

'l'raininq of the'Audi~ry Discrimination T~8t 

~-

T SUBJECT PASSIVE 

Pre ~ -~ Difference 

Pl 33 40 49 -+10 
• ,'il' 

54 + 3 P2 45 43 

55 +18 P3 42 39 

54 + 0 P4 53 54 

54 +21 P5 33 41 

48 +15 P6 42 46 

56 -t:16 P, 3-8 44 

52.86 12.0 46.85 43.86 
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+ 8 , .. 
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+ 4 
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1 + 6 l 
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3.14 
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The third ana1ysis of variance, summarized in Table 4.6, 

reve.1ed a signlficant main affect for tests (F • 19.04, df • 

1,12 p. .01) and a slgnificant interaction between groups 

and tests (p. 6.77, df • 1,12 P c .05). Tests of simple 

effects ware, therefore, performed. No significant difference 

was found between groups prior to the training Ct •• 04). After 

comp1etlng the speech training sessions, the active 1earners 

vere aignificantly superior to the passive learners in audi­

tory discrimination ability (t • 2.71 P c .02). While the 

active learners had made siqnificant gains over the course of 

training (t • 4.92 p c'.Ol), the passive learners had not 

(t - 1.24). 

~earson Product-Moment Correlations 

Correlation coefficients were ca1culated between Independent 

and dependent variables as shown in Tables 4.7 and 4.8 • No 

aignificant relationship was obtained between scores on Any 
" / 

of the meAsures and hearinq loss for either group. 

Significant relationahipa between acores were noted for 

both active and passive subjects on the fol1owing measureB: 

1. pre- and post-phonetic level test scores 

2. pre· and post-phonologie level test scores 

3 •. pre-phonetic and post-phonologic level test scores 

4. post-phonetic land post-phonologie level test scores 

~n addition, ~~e followinq significant relationships vere 

obtained for the active group: 
.. , 

\ 
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TABLE 4.6 

of the analysis of variance for the subiects' 

scores for the auditory discrimination tests 

MEAN SQUARE DEGREES OF FREEDOM F 

146.29 1 2.56 , 
386.29 1 19.04 

137.29 1 6.77 
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'l'ABLE 4.7 

\; , 

Values of the correlation coef~icient. between independent and 
de ndent variables for acttve'sub acta. One as rik indicates 
significance beyond the .05 leve1; two, beyond e .01 1eve1. 

Pre Pre 
---

Post Post Post 
~ Pbciillogic Di.sc::%!ii\inat1on Pi'a1et:1c Ftao-y?qic Di.sc::rimination , 

.81* .42 .81* .76* .45 
) 

.62 .80· .92** .74 .-

.61 .74 .34 

.81* .51 

.65 , 

'. 

.Ii 

e 

tI 

" 

~ 

H.L. ~ 

-.50 -.51 

-.42 -.42 

.15 -.41 

-
-.55 -.75* 

-.15 -.31 

-.49 -.37 
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Values of the correlation coefficients between independent.and 
dependent var~ables for passive subjects. one asterik indicatea 

significance beyond the .05 1eve1; two, beyond'the .01 level. 
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1. pre-phonetic and pre-phonologic level test scores .... 

2. pre-phonologie and post-phonetic level test acores 

Age VAS negatively correlated vith scores on the phonetic level, 

post-test for Active subjects. 

por the passive learners, additional significant correlations 
'. \ 

were observed between the scores on: 

1. pre- and POst- auditory discrimination test scores 

2. pre-auditory discrimination and post-phonetic level 
test scores 

3. post-phonetio and post-auditory discrimination 
test acorea ; . 

Thera vas a significant positive correlation between age and 
\ , 

the Bcores on the phono~o9ic level pre-tests. 
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DISCUSSION 

The main purpose of the present .tud~ was to investigate 

the effectiveness of articulation ~raining and its relation­

ship to auditory discrimination among young hearing-irnpaired 

children." Analysis of the pre- and post-tests' indicates that 

the active subjècts, who vere engaged in vocal practice, made 
) , 

. \ 

more gaina in production and discrfmination than the Passive 

subjects, who received only discrimination t~aining. Thus, it 

appears~that a~ticul~tion training enhaneed the development of 

auditory discrimination skills~ Further discussion will examine 

in d~tail the results of the three rneasures, the phonologic, 

the phonetic, and the auditory discrimination test's. 

Phonologic Level Speech Skills 

~ The Phon010gi:al analysis, as described by Ling (1976'), 

is a useful aSSéssment tool in determining th~ number of 

phonemes present in the child's spontaneous language. Teachers 

of the hearing-impaired sbould find the tèst valuable in that 

it can provide the neces.ary diagnostic information needed for, 

planning P~logic level teaching a~d a record of the child'. 

progress from 18ar 'to year~ Inowledge of the child·. strengtha 

and weaknesses in spoken language ia vital to the development 

of an appropriate and individualized spéech program. Witbout 

such evaluation and planned teaching, the errora commen in the 

speech prOduction of hearin9~1mpaired children are likely tp 
\ 

persiste 
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~ êncourage the tranafer of skills fram tbe phone tic 

cqnte~t i~to phonology, worda aJ\d phrases containinq tarqet 

phonemes were selected. 80th groups demonstrated some gains 

in their use of phonemes at t.he phonological level. It seems J 

that phonologie, level teaching, based on the development: 0(, 

pbonetic,skills, is effective in facilitating the transfer of . / 

phonetic skills into spoken language ~n a relatively short 

amount of time. If training could have been extended beyond 

thirty sessions, differences between groupa may have emerged 

" or larger goains My have been màde. Teacher's, who work more " 

frequently with the child over a much longer span Of tim~, 

o \ 

, 
.hould be énco~ragoed by this finding. OUrinq the courBe of an 

aeademie year, teachers should e~pect maby gains in phonologie 

level speech akills: Hovever, reaearch ia required to det~rmine 
. , 

the ameunt of time needed ta ensure phonetic-to-phonologic 
o • \ -

transfer for dlflferent groups ,of children. in different set,tings. 

Since the develQpment of phonoloqic skills ia o.f primary 

coneern to educators, further study employinq a more'systematic 

metbod for ensuring generalization of phonetic skills lnto phono-

10goy should he devised. Guess, Baer, and Sa~1or ~l~78) and Lin~ 

(1979, 'in press) ~u~qested that generalization'can be enhanced ' 
\ 

if target sounds are reh9arsed in Il variety of linquistic 
\ \ 0 , . 

context8 and aituations vith different people and in different 

locations other than° the sChool,or tharapy·· room. Por example, 

onae ~~'is/ phon~ i8 acqu~red, it may he more wortbvhile to 

develop it as a morpheme .ignifying po.session, plural ~or..a. 

and as a verb marker for pre.enh tans. rather than in lista of 
, 0 

(1 

'. 
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'Yoea~ulary/ ~"'.~~eh~r~, parents and others involved vith 

the cb!ld must tben be .. de avare of tke child's nev sk!ll ,. ,. . 
./ a~.rèintor~e it w~eneyer, po~s~~ . lb '\bis,~ay, speech 

prod~ction skillJl can ~e linkèd ~ lingu~ie skills. 

~ ~nsure the incorporation 4f ail of the above conditions 

was o~ of the l'cope o~ the p~e.ent ·study. However, an attempt 
" 

was made te evaluate the possible influence of ,teacher and 
A . 

o ' , 

, parent involvement' of the subjects in this study. At the end . . 
of ail post-tes~i~q, se~en one-hour observations were made i~ 

the classrooms of the'subjects ~o de termine to what extent 

the téachers reinforc~ or èi\eoù~ged the devel,opment, of 

'phpnol~gieal still-s ,du~~~q an academie sUbject sueh ~s 
't~ 

_ math~tics- ot',reading. Although opportunities ~isted 'for 
_ '1 , , 

.~ . 

.speech corre~ti~,Jl'- at the phonologieal level in",class, observ-
, 1 

ations made ~équent to the training je8sions revealed tbat . , . \,. 

- " none of the teache~,. syatematical'ly encouraged pr- reinforced 

coreect speech production during les sons other than speech 
, Q , 

lessons. Nevertheless, both qroup! made gains at the '" 1 

phonologie ,leve1. ~erhaps thè presence of the experimenter . 

inhibited the teachers. from \maki~q' speech ,corrections -ePd r~~ 

, . 

• t, 1 l'~ 

, inforcing correct PXoductioris as {hey migh~ normal,ly have 40ne •.. 

: . A .pare~~l tnvotatent rating "!,,al~ ~aa'deBigned 'in rder 

to evaluate thepotential involvement·that may be expect in 

a speèch proqrPl ~ro.' parent .. " of subjec'ts in this etudy.,/ 
. t-- - , ' 

, Teachers rat.ed eight parents·.s excell~nt, very good 
, ". 

,two were tateeS as a"auge, two were rated a. showing 
# 1 ~ 

al int:er,eat, in th.lr Chl1dj aDd two w.~e rated .e poor. None. 

l, 

1 1 

• 
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vere rated aa giving the child only minimal assistance in his 

daily care. Since the majority of parents were rated between 
» 

average and excellent, it seema that this group could be 

succesatully involved in a speech.program which includes 

parents as prime. targets of training. 

Another interestin~ aspect related to phonological develop­

ment ia the princi~e of interference studied by Winitz and 

Bellerose (1978). They suggested that improper produçtion 

rehearsed-over long periods of time interfere with the use of 
.~ 

newly acquired skills. SiRce all of the subjects were between 

the ages of five and seven, moat had rehearsed ~or speech 

habits such as inadequa~e ~eath control, neutralization of 
f ~ 

vowels an~PhthOngS ail( a variety of consonant errors. 
• Interference may have been operating for these subjects 

especiatlY for the passive learners·who did not have an 

opportu1ity to orally rehearse the targets. The short time 

of training was probably not sufficient to overcome mamy of 

the errors and problems associated with interference., A longer 
4 • r 

• f 

t.rm study ls required to determine the amount of such inter- ' 
't' 

ference as lt occurs in hearing-impaired speakers and the , . 

length of time required to eltminate its affects. 
1" 

Performance of Xndividual Chl1dren 
~ 

/ 
I~"eneral, all of the acti~ learners made substantial r 

gaina in the us. of s8CJlllenta1 patt,rn~ in' ,spalten language. t;.. 
, 

Many of the gaina ~ere olten reflected inîtbe use of fricative •• 

_. ~ ~ ,~_:...--- - - -

.' , 

~. 
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While few of the subjects used Any correetly produced fri­

catives .init!ally, moat of them used many of the eariy 1 

frieativea.such as Ifl and 18/ during the phonologie post­

test. P~oduction training at the phonologic level may have 

been the essential ingredient in facilitating transfer of 

akills trom a structural situation into spontaneous speech. 

Of the 'passive ~ubjects, one subjectts ~P4)phonologic' 

score improved more than arY of the active or pas.ive aubjècta. 

The passive learner, who Sfored an addltional thirteen points 

on the post-test, a180 scored higheBt on the other two post-
1 

tes~ measures as compared to other passive learners. Of 

importance is the fa~t that this aUbject·s initi~l auditory 
1 

". 
discrimination acore (53) was hiqher than all other passive 

subjects and second hiqhest in relation to the active learners' 

scores (his active partner A4 scored S4 9n the auditory 

discrimipation pre-test). It May be that while he had thè 
/1 

ability to make auditory discru,inations, he was not initi~ll}':/ 

using auditory information as an aid to production. Wit~ 
1 

intensive auditory discrimination training and through listen-

ing and observing his.aetive partner produce the targets, the ~ 

passive learner became able ta correctly produce several new 
1 

, . " phonemes! in his spontaneous speech. 

-\ 

cor~t10na-involvlnq Phonologie Level ~e8ts 

For all aubjeets, pre-test scores on the phonologie analysie 
, , li 

were elosely correlated vith post-test scores. In other wards, 

those subjects who scored h~gh on the phonologie level pre-teat 
\ Il 

tUlt. l 'Itlhlftj".. ~ ,ir 

" 
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t 
alao .cored hiqh op the phonologie post-test. This finding 

suqqests t~t the phonolo~ic analyses were reliable in that 

subjeots maintained similar patterns of performance over a 

per 10d tlme. '-> 

Post-test scores on the phonologie speech evaluation were 
~ 

correlated with pre- and post-test scores on the phonetic speech 

èvaluation for both groups. Students who scored well on the 

phonetic level tests tended to Score well on the phonologie 

level post-test. These results indicate that students who 
. 

produce a number of phonemes in their spoken language w~ll 

also correctly imitate MAny of the matOr speech patterns at 

the phonetic level. 

Activ~ learners' pre- and post-phonetic scores were corre-
" lated with pre-phonologie level test scores. Again, active 

subjects who performed well on the imitative tasks of the 
, 'l 

phonetic evaluation produced a high number of phonemes in their 

spontaneous speech. Of importance is that phonetic and phono­

logie skills are eorrelated which 8Ugg~sts that the two forms 

of evaluation can be used in conjunction to accurately a88ess' 

the speech abilities of hearinq-impaired students. 
~ 

Age of the pas~ive group was correlated with the Ehono-

lO9lc level pre-test Bcores. It appears that the older subjeéts 

in the passive qroup made most use of different phonemes in 

their phonology. 

Phone~ic Level Speech tkills 

", ) The administration of the Phonetie Level Speeoh evaluation 

_~----":-'-----,._--~-----~ ____ ._--r __ 
.\, 
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(Ling, 1976) pe~its one to a.8e.8 the child ' • ability ta 

imitate the motor speech patterns of the Engl!sh language in 
, 

single, repeated and alternated syllables, in loud, quiet, 

and whispered voiee over a\range of at least eight aemitones. 

The phqnetic level assessmant assists the teacher in identify­

ing precisely what skills the chi Id has mastered and those he 

bas note lIn addition, the evaluation serves to pinpoint 

troublesome contexts of production for the child. For example, 

a child may be able to produce 8 correct Iml in the vowel 

context o·f laI whereas the vowel contexts of IiI and luI result 

in faulty production of the Im/. Thus, phonetic level speech 

assessment in conjunction with the phonological analysis" 

shou1d be beneficial to teachers in developing long and short 

term objectives for speech production in hearing-impaired _ 

students. 

() . The speech program proposed'by Ling (1976), conetsting 

of a hierarchy of targets and their sub~kill behav~ors, W8S 

rigorously imp1emented. The exper~enter was !amiliar with 

Ling'. teaching strategies and employed them routinel,. No 

target sound was found ta be particularly ~::ficult to teach 

and the system was quite eas11y and effectively imple~ented. 

, In general, a daily les son plan contained target's which were 
,) 

near IMlstery levei, others which needed more rehearsal in 

various contexts, and only one or two targets which were being' 

introduced for the first time. ln other _words, subjects were 

highlY successful and familiar with many of the items whic~. 

gave them the confidence needed to tackle the newly 

/ ~ - } .. ,~~ , " 
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.' 



"J 
.. ~ l ", 

-,--'t;;t----------------------------- _ 

o 

(') 
~' 

64. 

items. 

~ For the active learners, the rate of acquisition of sub- ~ 

skills and tarqets was extremely rapid as compared ta other 

aimilar training 8tudie8.~n the study by Osberger et al 

(1978), one third of the subjects attained mastery of the 

supr4~~qmentals in thirty-nine ~eeks of training. No attempt 

was made ta introduce new vowels or consonants. This adapt­

ation of'Ling's model may be one of the p~imary reasons for 

such slow progresse By integrati~g the instruction of vowel 

production and suprasegmental production, one can prornote 

correct and consistent production of bath. Further rehearsal 

of suprasegmental patterns is embedded into the subskills list­

ed for each consonant'target. The variety of contexts and 

continued rehearsal of previously learned targets enhances the 

child's chances for retaining the production' information. More 

research 18 needed to determin~ the length of training needed 

for developing suprase~ental patte~n8 over a greAter age range 

and with a gre~ter number of children. 

\ Another training study by Monsen and Shaughnessy (1918) 

demonstrated suceesBful acquisition of five voweL~~iYe_months 

in three hearing-impaired subjects. Eventhough the authors 

suggested that five months was a short amount of training ti~e, 

the prèsent study sU9'gests thati sueh gains can.be aehieved in 
" x-.n even shorter amount of ~ime. Rapid acquisition of targets is 

... .f 

nked~~ if the cb~ld is going to acquire aIl of the necessary 

slills required for eff\ctive verbal communication. 
,.., 

1 Passive learne~s a1so ~emonstrated gains at the ph?~etic 

. " 
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level." Sinee JDAntP of the subjeets made sub.tantial gains, 

it is important to acknowled9~ the effec~ivene~s of auditory 

discrimination praetiee alone. Educators, who rely heavily 

on a,n auditory approach only vill ,be .~ourà9ed by thi. findinq. 

t is aqually important, hovever, tO'note th.tthole subjeet. 

W 0 reeeived'speeeh praetice in addition to the auditory 
/ ' 

di erimination pr.etice made even more gaina in phonetic level 
~ .-

ski 11. It may he that sinee all of the lupjeets in thi,1 study 

vere in a remedial training program rather than developmental 

program, motor Ipeech rehearSAl. were much more crucial for 

the qevelopment of aecurately prOduced phonemes. 

The ~ssibility exists that,passive learners vocally 

rehearsed tarqets outside the speech instructio~ periods offers 

another rea$on for improvement. Passive learners watched and 

li.tened as the active learners rehearaed their targeta. It 

i~ quite likely that the passive learners employed some of the 

~trate9ies they observed to teaeh themselves the targets. 

Fricatives, were often tauqHt by havinq thé active learner 
, ' 

feel the breath on his hand as he produced the If/ or /0/. 
j • 

Passive ,learners could have employed this 8tfategy'o~t.ide 

the therapy seslions. Passive learnerl, who were jUlt as eager 

~o.achieve as active learnerl, often stopped the expertmenter 

in the hall ta demonstrate their skills. Such practice v~s 

probably 8ever~ly Itmited due to scheduling of Academie wark 

throughout the ,day. ./ 

./ 

'. 
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Perfor.mance of Individual Subjects \ 
The active learner, who scored one of the highest pre-

test scores (A4), scored the most additional points at the 

end bf training (difference score of +98). He also obtained 

the hiqhest séore on the post-test phonologie level speech 

evaluation. Since he had mastered the early targets such as 

suprasegmental patterns, vowels, diphthongs, and many early 

consonants, it was quite easy for bim to usehis previously 

learned skills in building and developing bigher level consonant 

tarqets. 

Althougb the gains of pas~ive subjeets ~ere not as great 

as the active- learners, the results demonstrate that auditory 

discrimination practice alone is benèficial for sorne hearing-
\ , 

impaired children. One ~assive subject (P4) qained an ~ddi-
, 

tional fort y po~nts between pre- and post-pbonetic level tests. 

He was the partner of the active learner who made the Most 

gains on phonetie and phonOlogie tests. Both scored very well 

on the pre-test and continued to make gains throughout training. 

Correlations involving Phonetic Level Tests 

Scores "for both groups of subjeets on the pre- phonetie 

level tests were c10sely correlated withjscores on the post-

phonétic level tests. Thi~ finding indieates that the learn- / 

ers, whéthér active or passive, who di~ weil on the pre-phonetic 
\ 

evalua'tion also did well on the post-phonetic evaluation. This 
, ... 

finding auqqests that the Phone tic Level Speech Evaluation is 

" 
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a reliable mea.ure of a subject's ability ta perfor.m imitative 

tasks over repeated testihg, as Young (1978) haa previou.ly 

reported. , 
Age was negatively corre1ated with scores on the phone-

.. \\ 

tic level post-test for active 1earners. The younger subjects 
~ 

scored better on the phonetic materia1 than the older subjects. 

As mentioned earlier, poor patterns of production rehearsed 

over a long period of time may have interfered with.the older 

sUbjects' ability to.produce newly learned targets~ The 

implication here is that developmental.teaching rather than 

remedial teaching would prevent tWe development of improper 

productions. 

Auditory Discrimination Skills 

The auditory discrimination test, described ellrlier, was 

reduced from a three-item task to a two-item task because 

subjects ware unab1e to retain a three-item sequence in memory. 

A.H. Ling (1976) sugqested that a motor response May 'be less 

efficient than a spoken response in tappinq a child's ability 

to recall sequences of items. After training, her subjects 
~ . 

showed some improvement iri recall for strings of words and 

digits. I~ May be that nonsense syllablès, such a~ thoBe 

used in the present test, are more difficult to retain and' 

retrieve trom short term memory than items which havé some 
1 

attache<! meaning. Bowever, it would have been of interest to 

administer the three-item test after the intensive speech and 

~ , 
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auditory discrimination sessions were completed to determine 

to what extent, if any, training had affected their ability 

to pertorm o~ the more dif'ficul t task. Further research ls 

required ta investigate types of materials and responses best 

used for auditory discrimination tasks with young hearing­

impaired children. 

Another possible avenue of inve~ti9ation would have been 

to examine the results of the auditory discrimination test 

given under severa! conditions such as vision only, and vision 

plus audition instead of the audition only condition. With 

the exception of specifie audition tasks, visual eues as well 
1 

as auditory eues were available to the subjects throuqhout 

training. Performance on the auditory discrimination test 

under the conditions of vision alone and ,audition plus vision 

may have generated sorne interesting results. Further research 

i8 required to determine whether or not production training 

affects one' s abl1ity ta improve reception th.rough vision and/or 

vision ~nd audition. Furthermore, research is required to 

de termine how the subjects use their perceptual skills in dis­

course and speken language to function in everyday ~ituations. 

Such information would have serious implications for teachers 

workinq wlth hearing-impaired ch!ldren who have aUditory 

competence as· one. of their major objectives. 

Only the act,ive subjects made significant ga,ins in, auditory 

discrimination. The passive learners, who had essentially the 

same pre-test scores as the active group and who received 

auditory discrimination practice, did not ~ore s!gnificantly 

.. -----------~_ .... ~"~~-_.-.... .... _--~._~_. , 
: t • \ : 
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better on the post-test. In this study, motor speech praetice 
\ , 

was, therefore, the eomponent o,f traininq that most strongly 
" / 

influeneed the development of percept~al skills~n active 

learners. Such qains can not be attributed to the influence 

of Any other variable. This finding, unlike Denes' (1967), 

lends support to the Mator Theory of Speech perception 
1 

(Liberman, 1957) which states that artieulatory movements 

are useful in eoding perceptual information. searing-impaired 

children must learn to listen as weIl AS to speak. - It appears < 
, - .:J 

that the Motor Theory may be more stronqly relevant to them 
h , 

I!r-;:.....-

than to thelr normally hearin~ peers in that production 
1 

practice affordi them 'the opportunity more adequatelr t~ encode ... 
the incomplete PJ~reeptual information they reeeive. Should 

further Btudi~s confirm the tindinqs reported here, then the 

,implications of the Mater Theory ahould be reeognized and 

modifications in teaching strategies made. OptLmaI gains in 
\ -

auditory discrimination may calI for hearinq-impaiied children 
, 

to be actively involved in speech production activities rather 

than be taught to rec~ive speech through pereeptual training 

alone. 

The results of t~ auditory discrimination tests were , 
, 

similar to those reported by Lieberth and Subtelny (1978) for 

their hearing-impaired young adults. Since their control group 
, 

did not reeeive auditory dl.cr1minat~on practice, they could 

not attribute t&e-gains made 80leIy to speech training. The 

prelent study, which controlled for the contributions of auditory 

k, -.. •• ':-. ... __ """"""_._-- _________ , ;: 
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discrimination more effectively, identifies speech training as 

a major contributor to the improvement in auditory discrimination 

acorea. 

Halmants atudy (1974), which did not identify clear 

differences between listeners and speakers, pinpointa the need 

for accurate and consistent production. Speaking alone la not 

a guarantee in itself that perceptual skills will be developed. 

lt would seem reasonable to hypothesize that for a Motor Theory 

to operate, the patterns of speech production to which recept-
, 

ive processes are related should be clear and consistent. 

Hoiman's speakers, who merely r~peated the speech materials 

without correction, did not produce clear and consistent 
~ 

patterns and they did not differ signfficantly from his listen­

ers nor from his control group on ward recognition material. 

Performance of Individual Subjects 

~he active ,subject (AS' making the greatest gains in 

auditory discrimination scored an additional 21 points on the 

P9st-test. She also acored extremely well on the phonetic 

levei post·test (difference score +68) but she did n~ score 

well on the Phonologie post·test (+2). For her, rehearsal 
, 

of targets, in vocabulary items a~d phrases was not enouqh to 
, 

ensure phonetic-to~phonologic trànsfer. This subject is a 
\ 

case in which ~e aUdiogram indicates a large amount of residual 
\ 

bearing. However, she functions as though she has much greater 
\ 

impairment. ArSince ahe did demonstrate the ability to improve' \ 

\ 
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her auditory dis'crimination skills ana phonetic level skill., 
'" further study with ber shpuld indicate what strategie. would 

be most ~neficial in facilitating transfer'of phpnetic levei 

skills into phonology. 

\ ' One active Iearner (A4), who in1.ti~lly scored ~. hi9heat 

o~ the auditory discrimination-test, showed no'~prov .. ent in 
~ 

his aUditory d:lscrimination 'skills on the post-test,. As noted 

1 before, th!s same subject obtainec1 the h!ghest acore 'on all 

production measures as'comparad to other aubjecta. Witb 
,f l' 

pr~uction 'training, thi. aubject was able to utili~e his 

discrimination skills and achieve many gains in production. 
/ , 

On the other hand~, his passive partn~r (P4), who received the 
, - / 

same auditory discrimination post-test score"as -,the active 

le~rner, was unable to achieve the same deqree of i~provement 

in production. This findinq indicates that production training 
il .. 

results ~n ~ rapid acquisi~ion of targets than discrimination 

training allJ/i:. 

", 

r 
Cor;e~'a tions invol v ing Audi tory piser imina tion 

l-:> ' 
'-'>", Passive learnera' pre- and post-audit.ory discrimination 

-
scores and post-phonetic level test scores were corre~ated. 

'" f,hose learners who scored well on the audi~ory discrimination 

testsoalso scored w~ll on the final phonetic level speech 

evaluation. This finding sugqests t~at the Motor Theory 

descr~bes ooly one aspect of speech reception and that ther. 

is, in fact, a reciprocal ,relationship between speech and 

aud~tory discrimination. Training in one aspect will, it 

t P 
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a~r., 'erlhance the effecta of training in the other. 80th 
\\ 

. ' 

speech-teachlng and auditorY training .re evidentIY,Complement-

4r y. 

The subjects' scores in the. passive group were alao 

corkelated for the pre- and po~t-auditory diacr~ination testa. 

Thoàe subjects scorinq weIl on the pra-test màintained ~t 

level of proficiency on the post-test. This finding sU9gests 
, 

that auditory discrimination practice alone provi4es 

optimal treatment. It underlines -th~ need for speech teaching, 
,/ 

and auditory training to be cloa~y inteqrated act1v~ties. 
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CONèwSIONS i 1 

" 
,. Speech produ~ti9n train«.nq enharréed the developmiiht of' 

J .. ,\ .{ • v" ( ~ l ' .. 

00 pel\c~tuA'l àJtiils in the .ét;.i ve learn_rs '. 1 ~ 

2. Speech prodp1:t~~~ trainin~ ef~ect~ c~nqe in ~~roduction .. \ 
. 'fpr ac~ive ~aubj~ts at the ~hone~~c and phonologie levela 

. of sPltech. - , 

~. - For pàssive %èarners, aud!tory discrimination practice 
'<1 f . • 

,al~~e- f~cilitaled som~ im~rovement in produc~~o~ but no 
i ' 

" • 1 

\ 4~" Addit~~nal' studies on p,hpnetic-to-phonologic tr~nsfer 

~ w9Uld ,be valuable 'te teachets in'plann~nq for the general-
t • ..- .r tl -i' , ., ~~ ( , 

iziù:ion of phonet$.c ski!.ls' into phonooloqy. 
,.\ ':;-

\, , ' . 
5., Th1fPh~ne~ic aa~'p~otogiC spe~ch evalu!tion measur~s 

, ' , \ , -fi 

tdescribed by ,Linq' (l~ 6) adequately assess~ s~eCh" ( 

'~ .of 1~e' hearing-1mpaire~ childr4in
o 

in, ~is study. 

6. Ling'. (1976) ;speectt teachi"ng mo4,el "as foUnd to be a .'0 
, li , ~ , -

~ ~ . 
well-ordered hierarchy of skill. for ~each1ng h_aring-,., , , .' , 
imPal~ .peake~s. .... ' .. ' " r " 

1) 1 ~ 

.... " .. J 

1> 

~ • 4t.e _ -"éaC\ler.CVDiC~'. P1aul>o<tk (~ .. 1~7'1 va,_ a ,u_elul. 

guide rtor eelecting and prog/alIIIling the. sub8kill b4Jthaviors l 

"\ 9 -:, • "'., ~ 
" under1Yf~ the ~~g.t,· in the ~.preparation p~ .~i:~y le.80n 

. ',plans. " 
• • •• 
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A2pen~ix C 
.. 

PHRASES 

• 
~he' phraseà containlng Step 1 Consonants designed'for use in 

training: 

Throw m~(. the balle l'm hungry. 
Wait tor mè. That's hot. 
Bye bye mommy. Hit the boy. 
Watch me. That hurts. 

{) .. ' l have one • Up there., 
What happened? 
Hurry up. 
l'm thirsty. 

The phrases containing 
\ 

training: 

Don' t push. .. 
1 did it. 
Don' t. do tha t • 

Shut the door. 
1 like that. 

Pull it out. 
Put it down. 
Pull it up. 

Step II Consonants 

sit down. 
~hat's bad. 
You look nice. 
l love you. 
No, thank you. 

designed for use 

Show me • 
. Hit the ball. 

Not yet. 
That' s terrifie •. 
Good for you. 

I don't like that. What's your name? l'm certain. 
What do you have? l'm sorry. 

" 

in 

The phrases containing Step III,Consonants designed for use in 

training: 

Be carelu!. 
l'm a good boy/girl. 
Go away. 
Of course. 
Give me that,' 

f • , 

....,.... ..... .....,------_.~~~~ .. _._ .. »-~_._ .. ,---_ ... -.. -

l ' You 1 re fooling. 
l like chee,se. 
l heard you. 
It i8 okay? 
You' re wrong. 

! 
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CLASS~OOM OBSERVATION 
(Sample Sheet) 

Child's Name: ______ ~ __________________ ___ 'l'ime: 

Date: 

--_.-

Teacher Teacher Teacher ~ 
iëce2ted ReInlorced Corrected Child ~ 

Tar9:ets proouct:ion Proauction ProductIon Im1tated .. ' 
~ , 

/9/ 
, 

Ihl 

/f/ , 
-

- . 
Id/ 

Inl ( 

, 
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IJI -
/1/ -

lavl 

/all r 

,1 ~ 
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Child Child 
omltted SuSstituted 
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Appendix E 
PARENT P~ICIPATION 

102. 

, 
The follpwinq i~ a lilt of th~ students that participated in 

my study durinq the fall. Now, as a follow-up, 1 am interested 

in how you would rate the parental invçlvement of,these child-

r~n. 

SCALE: 

Only rate t~ose children in your class. 

.. p 
o - child receives minimal assistance trom parènts 
1 - parental cooperation and conce~ is ~ 
2 - occasional'or spor~dic involvement 

\ 

3 - average: participates when absolutely essential 
i ~ 

4 - g06d: parent often particip~tes in school activities 
5 - verr qood, 

6 - excellent: 

c.s. 
T.C. 

s.n. 
C.F. 

B.O. 

ClIL. 

C.R. 

B.D. 

,B.R. 

J.N. 

O.w. 
R.M. 

L.B. 

-; , 

o 

o 
o 
o 

o 

o 
o 

o 

o 
o 
o 

o 

o 

regular and consistent communication 
between school an~ home 
the.- child • s total well-being ia a 
primary conee~n of the parent 

\ 
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