A STUDY OF THE ROLE OF A MIRROR IN SPEECH TRAINING
MALLIKA. U.

introduction :

“ Mirrors have held a traditional role in speech training for hearing-impaired children >’
(Pflaster, 1979). References to the use of a mirror are found in most major texts that deal
with teaching speech to hearing-impaired children. There seems to be a general consensus
among educators of hearing-impaired children that mirrors are a valuable adjunct to speech
training and development. ‘Pictures used to advertise oral schools for the deaf frequently show
children seated in front of the mirror during speech training ’ (Pflaster, 1979).

The use of mirror can be traced back to afew centuries back, when Amman ( 1687 )
stated his belief that ¢ the muteness accompanying deafness is caused by the deafness’. He
extensively used mirror practice for teaching both speech and lip reading. Practice before a
mirror as an aid to speech reading developed as a bye-product of teaching articulation to hearing-
impaired children. Nemoy and Davis (1954) suggested that ‘ the mirror might be used as a
tool in correction, to study the position of the tongue ’. Berry and Eisenson (1956) also em-
phasized that ¢ the mirror might be used to create an image of how the sound looks.” Nitchie
(1912) recommended mirror practice for eye training. Bell (1916) considered that familiarity
with speech through the use of a mirror leads to a perception of muscular feeling of the positions
assumed by the vocal organs. O’Neill and Oyer (1961) also emphasized home assignments
consisting of mirror practice.

Park (1970) suggested that < by using the mirror, an additional medium, chilldren will
obtain a greater feedback in their attempts at pronouncing and understanding words’. Butt
et al (1970) suggested that ¢ a mirror hung on the baby’s crib would encourage babbling and
provide visual feedback’. However, they emphasized that this does not mean to diminish the
importance of accoustic stimulation and amplification for deaf children.

References to the use of the mirror discuss its relationship to language development
(Stark, 1972; Rees, 1975 ; and Tidwell, 1976) ; Auditory training (Dassen, 1966) ; and Speech
reading (Nitchie, 1912 ; Bruhn, 1915 ; Deland, 1931 ; and Berger, 1972).

¢ Although the mirror has been frequently recommended as an aid to correction, not
all are in agreement as to the precise role and function of the mirror as a visual feed back’,
(Pflaster, 1979). Ewing and Ewing (1964) made no mention of mirrors even when discussing
the necessity of a multisensory approach to speech training. They considered that ¢ manner and
place of cues could be more effectively signalled usually by blicking techniques in which con-
figuration of the hands and movement of the fingers replicate the actions of the jaw, tongue and
lips’. Ling (1976) questioned the value of using a mirror. He reported that he rarely found
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it necessary to use a mirror. In accord with Guillaume (1971), he said that children could
imitate visible speech organ gestures without seeing themselves to do so.

Pflaster, (1979) attempted to determine the value of using a mirror for speech training
in deaf children and found no difference between the number of errors made under the two
auditory-visual conditions one employing direct vision and the other using a mirror, There-
fore, he concluded that ‘the use of a mirror neither enhanced nor detracted from the accuracy
of responses’. Further he concluded that ‘the usefulness of a mirror as a general aid in speech
teaching was doubtful’. The diversity of opinions and recommendations relating to the use
of a mirror in the speech training demonstrated the need for the present study. The study
mainly based upon Pflaster’s (1979) study has some modifications. Instead of using deaf child-
ren normal children with simulated hearing loss were included (1) to overcome the effect of
mirror practice in deaf children ; and (2) to overcome differential experience under therapy.
Further, instead of using CV syllables, fifteen words from an unknown language, Manipuri
were selected to overcome the familiarity with known ianguages. In addition, the task in the
present study was not just indentification and repetition of CV syllables (as it was in Pflaster’s
study), but was identification and repetition of words until there was mastery of all the words.
Thus, there was an attempt to study the usefulness of a mirror in providing self-correction in
children.

Methodology .

The present study was carried out on 15 normal subjzcts, under three different condi-
tions, namely,

1 Audition alone,
2 Audition plus direct vision and
3 Audition plus vision using a mirror.
The performance of the subjects in terms of trials required to master the speech stimuli
were compared under these three conditions. Thus an attempt was made to study the role of a
mirror in speech training,
Subjects :

The study included 15 normal school going children, ranging in age between 5 and 12
years. Both boys and girls were included. The children were selected only when they met the
following criteria :

1 Should be free from speech and hearing problems, (tested in conversation and
screened at 20 dB at all test frequencies 250H, to 8KH:)

2 Should have normal or average intelligence, (tested on Seguin Form Board).
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3 Should not be aware of Manipuri language.

The fifteen subjects were divided into three sub-groups, each sub-group consisting of five
subjects for the random presentation of the three experimental conditiens.

Test Room :

The study was conducted in a distraction free room. One of the therapy room was
selected with arrangements similar to those encountered in a typical speech training session. A
mirror kept leaning against the wall was used only during the third condition i.e., Audition plug
vision using mirror (AVM).

Instruments :

The following instruments were used in the study :
1 A pair of earmuffs (No. 322/G110) to simulate hearing loss. The earmuffs pro-
vided an altenuation of 20dB for speech.
2 A mirror measuriug 2 ft. x 1} ft. (60cms x 45cms), placed approximately’ 1 ft.
(30 cms) away from the subjects, was used in the third condition. The mirror was
kept leaning against the wall.

Test Materials :
The speech materials for the study were chosen from an unknown language, Manipuri,

in which tonal quality is a characteristic feature. This particular language was selected to over-
come the familiarity with knowa languages.

The speech material consisted of fifteen words including both monosyllabic and disylla-
bic words. The words selected had either the raising or level types of tones. These words
were randomly selected from a Manipuri Phonetic Reader and were randomly grouped into
three equivalent lists of five words each. The speech material coraprised of four raising, five
falling and six level types of tonal words. It included :

1 three blends of initial consonants, dr, k1, and bl.
three aspirated words of initial consonants kh . ph & gh .

3 three words formed by the combination of initial, voiceless, unaspirated alveolar
stop It/ with vowel /i/, /a/ and /o/ ; and consonants /n/ and /p/.

4 three words formed by the combination of initial, voiced, lateral /I/ with vowels
/a/ and /o/ and consonant /k/.

5 three words formed by the combination of initial vowel /i/ with consonants /p/, /b/
and /m/.
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The consonant phonemes differed in two voicing dimensions (voiced and unvoiced) ;
two manner dimensions (plosive and lateral) ; aad two place dimensions (alveolar and velar).
The vowel phonemes differed in the length of the duration (short and long).

The following were the words used in the study :

1 i:ba (to write, writing) 9 Kklip (clip)

2 ima: (mother) 10 tan (bread)

3 ipa: (father) 11 tin (insect)

4 kha (south) 12 to:p (gun)

5 phi (fee) 13 lak (mode)

6 ghi (refined butter) 14 lo:k (phlegm, cough)
7 dram (drum) 15 laka (heart)

8 ble:t (blade)

These fifteen words were randomly grouped into three lists of five words each and each
list contained all the features mentioned. These three lists of words were used for the three
different conditions.

Testers :

A native speaker of Manipuri language (a student of All India Institute of Speech and
and Hearing) served as the main tester. Another person a non-Manipuri speaker served as a
additional tester. The main tester presented the speech stimuli to the subjects and also noted
down their responses, in terms of trials taken to master the stimuli. The other tester was
mainly included to give instructions to the subjects and also to note down their responses in
terms of trials required. This tester sat behind the main tester and the subject throughout the
three conditions.

Procedure :

Before conducting actual study, the attenuation provided by the earmuffs was arrived
at on three adult normal subjects under free field condition. The subjects were tested indivi-
dually. The speech stimuli in the form of words to repeat and questions to answer were
presented to each subject and the levels at which they did not respond were noted down. Later
with earmuffs on, the levels at which they did not respond the speech stimuli were noted down.
The difference in the two levels was taken as the attenuation. For the first and third subjects,
the attenuation was arrived at by presenting the speech stimuli first without earmuffs and later
with earmuffs., This procedure was reversed for the second subject where the attenuation was
found out by presenting the speech stimul: first with earmuffs on and later without them
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In this way, all the fifteen subjects were tested individually, under the three different
conditions. After each condition was over, earmuffs were removed and 5 minutes rest was
given to the subjects.

Judgement and Scoring of Responses

The scoring of responses in terms of trials required to master the words under each
conditions were done by both the tester separately. The average of the two testers’ scores was
considered the correct number of trials for a particular subject.

Statistical Analysis :
1. To test for significance of differences between means of three conditions, one way ana-
lysis of variance was done.

2. When the above analysis of variance indicated significant differences between means of
three conditions, ‘t’ value was computed to test which of the three means differed signi-
ficantly.

3. The significant differences between means of girls and boys was also computed and later
compared.

Results and discussion
The subjects’ performances in terms of trials required for mastery of fifteen words under

the three conditions provided the raw data for the study.

To the raw data, descriptive statistics in the form of Mean and S. D. were applied. To
test for the significance of differences between the means of three different conditions, ‘F’ ratio
was computed. To test which of the three means differed, ‘t* value was computed, The values
Obtained for ‘F’ and ‘t’ were tested for their significance at 0.05 and 0 01 levels.

Results :

I Difference between means of three conditions :

Table (1) shows the total number of trials, mean and S.D. of fifteen subjects under
three different conditions.

Audition Audition Audition + Vision

alone + vision through mirror
Total 621 398 412
Mean 41.4 26.53 27.47
S.D. 8.82 7.35 6.13
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The mean of the group asa whole under Audition alone condition was 41.4 with S.D. of
8.82. The mean under Audition plus Direct Vision was 26.53 with S.D of 7.35. In the third
condition i.e., Audition plus Vision using a mirror, mean was 27.47 and S.D. was 6.13.

These scores indicated that there were more number of trials under Audition alone con-
dition. S.D. value was also greater in this condition indicating that the variability among

subjects was greater.

The two mean values obtained under the two auditory-visual conditions differed very
little, by only 0.94. There was not much of a difference in terms of variability among subjects
under these two auditory-visual conditions, the difference being 0.91.

One-way analysis of variance between the three conditions indicated a ‘F’ value of 4.39,
being significant at 0.05 level. Thus there were significant differences between the means of
three conditions.

]

Further, to find out which of the three means differed in conditions, ‘t> values were
computed. These ‘t’ values indicated that there were significant differences between the audi-
tion alone condition and audition plus direct vision condition. Between these two condi-
tions, ‘t’ value was found to be 7.59 indicating significance at 0.01 level. Similarly, the diffe-
rence between audition alone condition and audition plus vision using a mirror condition was
found to be significant at the 0.01 level, ‘t’ being 7.53. However, there was no significant
difference between means of the two auditory-visual conditions ‘t’ was 0.83 indicating non«
significance at 0.05 level.

Table (2) shows the ‘t’ value obtained under the three different conditions.

Conditions S Significance at
A and AV 7.59 0.05 & 0.01
AV and AVM 0.83 not significant
AVM and A 7.53 0.05 & 0.01

II Difference between means of three different conditions with respect to Sex:

There were seven boys and eight girls in the study. The results of the boys under the
three different conditions revealed that the mean was greater under the Audition condition
(43.14). The variability among the boys under this condition was more (10.30). Under Audi-
tion plus direct vision condition, the mean was 28.86 with S.D. of 8.57. There was not
much of a difference between the mean and S.D. values and those in the third condition i.e.
condition with Audition plus vision using a mirror, mean and S. D. values in the third
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The average of the three subjects’ attenuation was found to be 20 dB. After knowing
this attenuation level, the actual study was conducted under three different conditions :

a) Audition alone (A)
b) Audition plus Direct Vision (AV)
¢) Audition plus Vision using a Mirror (AVM)

Testing under thres conditions were separated by an interval of 5 minutes. The
order of presentation of the conditions was completely randomized. The fifteen subjects were
grouped into three sub-groups (a), (b) and (c) of five subjects each. Subjects belonging to
sub-group (a) received the three conditions in the order of A, AV and AVM. Subjects of the
sub-group (b) received the three conditions in the order of AV, AVM and A. The subjects of
sub-group (c)received in the order of AVM, A and AV. The table below shows the order of
presentation.

Sub-group (a) A AV AVM
Sub-group (b) AV AVM A
Sub-group (¢) AVM A AV

Further, the order in which the fifteen words were presented in the three word lists was
also randomized, in such a way that no single word appeared twice in the same order.

Each subject was tested individually under the three conditions. The subject sat beside
the main tester and the other tester gave the instructions depending upon the condition used
first. The instructions were given before placing the earmuffs on the subjects.

1. Audition alone condition (A)

In this condition, each subject sat by the side of the main tester and the following
instructions were given by the second tester.

“ Now I will be placing these earmuffs (showing them) on your ears. With these, you
will not be able to hear the words clearly. What you have to do is, to close your eyes and
repeat the words presented by the tester (by pointing to the main tester). Don’t open your
eyes until I ask you to open ™.

“RtB, &R T AN msda& (2an TR TS, éma:ﬁasz) IR o5 £, mssa*
TodBnomen, JTR TBIRG %x&jmh, ?.3&3;\\?\ FEDIDY, VR DT INEWEH o8, feag@
33323!3_30!30, B[N0 ( BSeuFon éﬂ;;dm& 82€0%083, ) OW BeYoZ B¢ &adéi 08 VeFue,
DD VLIS 3TT D %eag: WELW0T”,

With these instructions, the five test words were presented by live voice (as scheduled
previously) by the main tester ; and trials taken to repeat the words correctly were noted down
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by both the testers. Two consecutive correct repetitions of a word was considered to indicate
that the word was mastered. In this way, all the five words were presented and the number of
trials required to master each word were noted down by both the testers. Great care was taken
by the main tester to present the test words in a normal conversational level and exaggeration
of the articulators was avoided or limited. Whenever the subject made a mistake, the main
tester stopped presenting the words and said ‘No” and continued presenting it after few seconds.

2. Audition plus Direct Vision condition (AV)

In this condition, the subject and the main tester were facing each other at a distance
of 13 ft. (approximately). The second tester gave the following instructions :

¢ Now with these earmuffs on your ears, you should look directly at the tester (showing
her) and correctly repeat the words of the tester as you hear and see them.”

“Inedd, BN ABIY (IR FIDYBSY R0 TdTRRBY ARTR, ¢ (65;6&3& 8060
R0g2)) SRBIT, BANTY VI £ee§a§298m Slaihy TeORATROBY, SREBTROBY 33, o9 08,
VT DeFLeT”,

With these instructions, the main tester presented the test words by live voice and the
number of trials taken to master the words were noted down by both the testers. Whenever
there was an error in a particular word, the main tester said ‘No’ and the presentation of that
word was continued until there was mastery of that particular word.

3. Audition plus vision using a Mirror condition (AVM)

In this condition, a mirror was introduced. It was placed on’a table and was leaning
against the wall. The mirror was placed at a distance of 1 ft. from both the subject and the
main tester. The subject and the main tester looked directly into the mirror. The subject
repeated the words of the main tester as heard and seen through the mirror. The second tester
gave the instructions similar to the ones used in above AV condition, but with appropriate
changes.

“Now, you should look at the tester (showing her) through this mirror. You should ob-
serve the tester presenting the words and then repeat them as heard and seen through this mirror”.

“&n e eﬁdéi ( éﬁnzjddoo\ 82E0%03?, ) 38, BoRY 3eeBdBeT, BRI HFoy X
2,30¢, ¢33, 03, TS BoDY IpeRTRB, By N FeonTRoR Fo8, B,

The test procedure was the same as in the other two conditions.
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condition were 29.43 and 7.66 respectively. Thus there was not much of a difference between
these two auditory-visual conditions.

Table (3) shows the performance of boys under A, AV and AVM conditions.

Audition Audition 4+  Audition + Vision
alone Vision through mirror
Total 302 202 206
Mean 43.14 28.86 29.43
S. D. 10.30 8.57 7.66

On testing the significant differences between means of the three different conditions in
boys, it was found that there were significant differences between audition alone condition and
and audition plus direct vision condition ‘t’ was 3.71. Similarly, there were significant diffe-
rences between audition alone condition and the audition plus vision using a mirror condition,
t> was 4.35. However, there was no significant difference between the two auditory-visual condi-
tions, ‘t” was 0.57.

Results of the girls indicated that the mean under the Audition condition was 39.88
with S.D. of 7.68. The mean values under the two auditory-visual conditions were 24.50 and
25.50 respectively, showing mot much of a difference between the [two conditions. The 8.D,
values under the two auditory-visual conditions were 5.90 and 4.20. The variability among
girls was greater under Audition condition and was smaller under the condition using a mirror.

Table (5) shows the performonce of the eight girls under the three different conditions.

Audition Audition  Audition + Viison

alone + vision through mirror
Total 319 196 206
Mean 39.88 24.50 25.50
S.D. 7.68 5.90 4.20

Table (6) shows the ‘t’ values in girls for the three different conditions.

Conditions <t Significance

levels
A and AV 7.93 0.05 & 0.01
AV and AVM 0.78 not significant
AVM and A 6.14 0.05 & 0.01
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There were significant differences between two auditory-visual conditions and the Audi-
tion alone condition. The .’ value between A and AV condition was 7.93, significant at the
0.01 level, Similarly, ‘t’ value between A and AVM was 6.14 which was significant at 0.01
jevel, But the t’ value between AV and AVM conditions was found to be non-significant, with
a ‘t’ value of 0.78.

Table (7) shows the ‘t’ values when the sexes were compared for the three different con-
ditions.

Conditions b 4 Significance
A; and Ag 1.34 not significant
AV; and AV, 2.22 0.05
AVM; and AVM; 2.26 0.05

It was found that under Audition alone condition, there was no significant difference
between the sexes. ‘t” was 1.34 indicating no significance at 0.01 level.

Under Audition plus direct vision, the comparison revealed that there was significant
difference between the two means, ‘t’ was 2.2, significant at the 0.05 level.

Under Audition plus vision using a mirror condition, the comparison revealed a signi-
ficant difference between the two mean at the 0.05 level. ¢t * was 2.26.

III Relation between the number of trials with respect to the age of the subjects :

The study included 15 normal children ranging in age between 5 years and 12 years,
But these number of children differed from group to group.

Table (8) shows the relation between the number of trials with respect to the age levels.

Subjects’ No. of Total number
age subjects of trials

5 years 3 73, 75, 125

6 years 1 133

7 years 5 90, 94, 97, 112, 115
8 years 1 66

9 years 1 100

10 years 2 92, 102

11 years 2 75, 84
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Although, the results showed that there was a tendency towards decreasing number of
trials with increasing age levels. There were three exceptioms to this general finding. Two
5 year old subject scored the least (66) of all the subjects.

Reliability of the twe testers :

There was fairly good agreements between the scoring of two testers independently.
The correlation was 0.85.

Discussion :

The results of the present study provided evidence pertaining to the three research ques-
tions.

As there was no significant difference between the means of the two visual conditions,
one employing direct vision and the other using a mirror, the finding cast a doubt upon the
usefulness of a mirror in speech training. This finding isin support of Pflaster (1979) who
also found similar results on a group of deaf children. Thus the hypothesis (1) stating that
there will be no difference between the two auditory-visual conditions was accepted.

The two auditory-visual conditions were found to be superior to the audition alone
condition the children required significantly more number of trials to master the words
under audition alone condition than in the other two auditory visual conditions. Thus, the
hypothesis (2) stating that there will be no difference between the two auditory-visual conditions
and the audition alone condition was rejected.

The better results obtained under the two auditory-visual conditions are in agreement
with many of the studies dealing with audio-visual methods of speech training (Hudgins, 1951;
Sumby and Pollack, 1954: O’Neill, 1954; Sanders, 1961; Berger, 1962; Erber, 1975; Binnie and
Montagomery, 1976).

Regarding sex differences between the three different conditions of the study, it was
found that there was no significant difference between the means of boys and girls under audi-
tion alone condition. However, there were significant differences between means of boys ang
girls under the two auditory-visual conditions. Thus, the hypothesis (3) stating that there
will be no sex difference between the three conditions was partly accepted for audition alone
condition and rejected for the two auditory-visual conditions.

The hypothesis (4) stating that there will be no reduction in the number of trials with
increasing ages was rejected. It was observed that children at younger age group of 5-6 years
required raore number of trials when compared to older age group of 10 and 11 years. Even
though there was reduction in the number of trials with increasing age levels, there were excep.
tions to this group finding. Two five year old subjects scored very less when compared to their
peers. Further, one 8 year old subject scored the least of all the subjects.
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It was observed that most of the children in the study were distracted by the introduction
of mirror and there was not much of a difference between the two visual conditions. This
finding casts doubt upon the value of using a mirror as a general aid in speech training.

From the study it can be implied that in speech training, the use of mirrors have limited
value. They maynot provide any more clues than a condition which provides a combination
of audition and direct vision. Thus, a mirror is not useful in eliciting desired words

The tasks in the present study were identification and repetition of speech stimuli rather
than discrimination. Taking Pflaster’s (1979) view, ‘a closed set of discrimination task would
be more sensitive and more appropriate, because it relates more closely to a typical speech teach-
ing situation-one in which small sets of sounds are evoked, compared and contrasted’, we can
expect different results from discrimination tasks. But Pflaster (1979) suggested that the dis-
crimination task would take more trials under each conditions.

Failure to demonstrate significant differences between the two visual conditions in this
study does not imply that such differences would not have been found in studies employing
different types of subjects or different types of speech tasks. Quite different results might be
expected from adult subjects with hearing-imparied children with misarticulation problems but
no hearing impairment.

It is also possible that deaf children of similar age who have had less auditory training
might perform better under the AVM condition (if it actually provides more useful cues than
direct vision) because they would rely more heavily on visual information. Conversely, the
deaf children who have had more auditory training or mere residual hearing might perform
poorly under auditory plus vision using a mirror condition because the mirror could divert their
attention from the auditory pattern.

These speculations serve to emphasize the need for further research.

Recommendations for future studies :

1 A similar study may be carried out using a large sample of subjects.

2 The study may be extended to deaf children and also to children with misarticulation
problems.

3 The study involving the discrimination task may be carried out instead of just identi-
fication and repetition of speech stimuli.

4 Further studies using varied linguistic materials like phrases, sentences may be carried
out to determine, the use of a mirror.

172 JOURNAL OF AIISH 1979



REFERENCES

Bell, A.G. The mechanism of speech, New York: Funk and Wagnells, 1916, as cited by Ling. D.
in speech and the hearing imparied child: Theory and Practice, A.G. Bell Association
for the deaf, Inc. Volta Place, Washington D.C. (1976).

Berry, M.F. and Eisenson, J. Speech Disorderss New York, Appleton Century Crofts (1956).

Binnie, C. A. : Jackson, P.L. and MontagomerY, A.A. - Visual Intelligibility of consonants :
A lipreading screening test with Implications for Aural Rehabilitation, J.S.H.D. Vol. 41,
1976. p. 530-539.

Butt, et. al. A Speech Reading Test for young children Volta Review Vol. 70. 1968, p. 225-239.

Davis, H : Hearing and Deafness : A guide for Laymen, Murray Hill Books, Inc. New York:
Toronto (1947)

Erber, N.P. Auditory Visual perception of speech, J.S.H.D, Vol. 40, 1975, p. 481-92.

Guillanme, P : Imitation in children, Chicago, Univ. Chicago Press 1971, as cited by Pflaster, G,
in Mirror, Mirror on the wall - J.S.H.D, Vol. 44, 1979, p 373-387.

Hudgins, C.V. : Auditory Training : Its possibilities and Limitations. Volta Rev. Vol. 56, 1958,
p. 339-49.

Ling, D : Speech and the Hearing impaired child : Theory and practice. A.G. Bell Association
for the Deaf, Inc. Volta Place, Washington, D.C. (1976).

Nemoy E. McG and Davis S.F. : The correction of defective consonants and Magnolia, Mass
Expression, (1954) as cited by Pflaster G in mirror, mirror on the wall .......... J.S.H.D.
Vol. 44, 1979, p. 373-87.

Nitichie E.B. : Lipreading : Principles and Practices, New York, F. Stokes (1972) as cited by
Pflaster G. in Mirror, Mirror on the wall ............ J.S.H.D. Vol. 44, 1979, p. 373-387.

O’Neill , J. and Oyer. H : Visual communication for the hard of hearing, Englewood Cliffs.
N.J. Prentice Hall, Inc. 1961.

Park, S.E. : Visuo-oral teaching aid for the partially hearing Infant B.J.A. Vol. 4, 1970 p. 24-25,

Pflaster G : Mirror on the wall ... .. .... J.S.H.D. Vol. 44, 1979, p. 373-387.

Rees, N.S. : Imitation and Language Development-Issues and Clinical implications. J.S.H.D.
Vol. 46. 1975, p. 339-350.

Sanders D.A. : Aural Rehabilitation : Englewood Cliffs, N J., Prentice Hall, Inc. (1971).

Sumby, W. H. and Pollack I: Visual contribution to speech Iatelligibility in Noise. JASA,
Vol. 26, 1954, p. 212-215 as cited by Erber N.P. in Auditory-visual Perception of Speech :
A Survey in Scand-Aud. Suppl. 4, 1974.

Tidwell, M.S. : John Tracy Clinic Language Guide, Los Angeles, John Tracy Clinic (1976) as
cited by Pflaster G in Mirror Mirror on the wall........... J.S.H.D. Vol. 44, 1979 p. 373-387.

MALLIKA. U. : A STUDY OF THE ROLE OF A MIRROR 173


lic
Highlight
Missing title


lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight

lic
Highlight


	lib-book2170
	lib-book2171
	lib-book2172
	lib-book2173
	lib-book2174
	lib-book2175
	lib-book2176
	lib-book2177
	lib-book2178
	lib-book2179
	lib-book2180
	lib-book2181
	lib-book2182
	lib-book2183

