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CHAPTER |

| NTRODUCTI| ON

Speech audionetry ia a basic tool of audiological eval ua-
tion. Pure tone audionetry alone does not provide any inforna-
tion about the person's ability to hear above the threshold and
hence should be supplenented by speech audionetry. Speech
signals are used to nmeasure threshold, supra-threshold intelligi-
bility, progress inlip reading, auditory training, success in
otologic surgery and to aid diagnosis of peripheral and centra
audi tory disorders.

Traditionally consonants, words (Mno and disyllabic),
nonsense syl | ables, sentences and continuous discourses are used
as materials for speech audionetry. In using these materials
clinically, many disadvantages of each material have been noticed.
The use of single words inposes severe limtations on one's
capacity to manipulate the paranmeters of ongoing speech and its
changing pattern overtime.  The open end nethod, where the cast
Is free to respond, the population of all the responses possible
are not specified and the subject's previous history and extent
to which this affects the patient's responses are not controlled.
Under the conditions of leas ideal system it is sonetimeAanbi gu-
ous as to whose speech discrimnation is tested; the case's or
the clinician's. This can be overcome to some extent by using
"witten responses”. This is also not used widely as it is time
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consumng and tedious. A better solutionis to structure the

test procedure in such away that the case's response is a sinple
motor act (Jerger, J. et al 1968). In using nonsense syllables,
It was found that the case |ooked for the meaning of the syllable
and to reproduce it as a known term This nakes the use of non-

sense syllable difficult and |imted.

In viewof all these things, "National Research Council
on Hearing and Bio-acoustics" (American) has suggested the use of
sentences aa the material for speech audionetry with the conten-
tion that sentences are a valid indicator of every day speech.
The sentences are nore redundant and |ong lists of sentences are
necessary as the same sentence cannot be used with the sane case
for the second time as it becones easier for himto recogni ze the

sentence just from a single key-word.

For the aforementioned di sadvantages Jerger, J. et al in
1968 devi ced synthetic speech ldentification test (SSI) in which

A) The nmessage set is closed
B) The scoring i s unambi guous

C Eachword itemis nulti-word rather than single
word. (Jerger, J, et al, 1968).

Speech test in Indian |anguages are already avail abl e
(Hndi, Taml, Telagu and Milayalam ... Kapur Y.P. 1971) For
those | anguages in which tests are not available, standardized
English and Indian English tests are nade use of to test the
Engl i sh knowi ng people. Hence, with this it is very difficult
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to test those who know only the native |anguage.

I n Kannada | anguage, the situation is quite different.
There are no test materials so far devel oped and/or standardized
for speech audionetry in Kannada | anguage. Though not inpossible
it is adifficult task to construct Spondee Word Lists or PB |ists
i n Kannada | anguage as there are only a few nmonosyl|abic words
and a few disyllabic words with equal stress. No word in Kannada
ends with a consonant.  This makes balancing difficult. There
Is agreat need for tests in this language to serve clinica
pur pose.

In this study, it is attenpted to construct a Speech test
keeping these factors controlled as far as possible. It is an
attenpt at "Devel opment of a Synthetic Speech Identification Test
i n Kannada | anguage".

Purpose of the study:

The purposes of the study are:

1) To develop synthetic speech material in Kannada;
1) To establish procedures for testing;
iii) To find the performance of normals on this test;
and

iv) To find the performance pattern of clinical popula-
tion on this test.



| npl i cati ons:

There are no speech tests in Kannada | anguage and there-
fore this will be an useful addition to the battery of teat
avai | abl e. It can be used with Kannada speakers who do not
know Engl i sh. It may be used with nore validity than English
tests with people who may know English but whose proficiency in
Kannada is greater. The procedure followed here may be utilized
in the building of simlar test in other Indian |anguages.

Brief plan of the study:

Synthetic speech sentences were constructed in Kannada to
be used as material for speech audionetry. Three lists of
first order sentences and three Iists of second order sentences
were recorded on a magnetic tape.  They were presented to 30
normal subjects with a conpeting speech nessage and their data
were analysed. At different message conpeting ratios 5 norna
subj ects were tested. The presentation | evel was found by
admnistering the teat at different intensities and analysing
the responses.

One list of first order and second order sentences were
selected arbitrarily fromthe above set and was recorded on a
magnetic tape. |t was presented to 30 nornal subjects and 24
clinical subjects with a conpeting speech signal at varying
MCR s and intensity |evels. Their responses were recorded and
anal ysed. MCR curve and Pl function curve were drawn.



Hypot heses:

The foll owi ng were the hypot heses nmade in this study;

1) Performance on SSI test depends upon the Message
conpetition ratio and the | evel of presentation of the signal.

2) Normals obtain nmaxi numscore on SSI test

3) The performance of the conductive | oss cases will
be sane as that of normals on SSI test.

4) The performances of S N |oss cases of SSI teat
will differ significantly fromthat of normal and each of the
ot her clinical groups.

5 Mxed hearing | oss cases will performdifferently
fromthe normals and each of the other clinical groups on SS
test.

6) H gh frequency | oss cases will performin the
sane way as the nornmals and differ significantly fromS N and

m xed | oss cases.
Limts of the study:

The present study is restricted to

i) Those who are above the age of 12 years
i) Those who can read and speak Kannada
ii1) Those whose speech reception threshold do not
exceed 65 dB SPL.
iv) The study is not coss validated with any ot her
study in the | anguage, as there are no ot her studies on speech

audi onetry in Kannada | anguage.

Ter m nol ogy:

The following were the terns used in this study:



Speech audi onetry:

The techni que whereby standardi zed sanpl es of |anguage
are presented through a calibrated systemin order to neasure
some aspect of hearing ability. The standardi zed material can
be presented froma recording or nonitoring voice (Carhart R
1951).

Synthetic Speech ldentification (SSI) Test:

A hearing test used to determne the subject's ability
to hear and identify the given synthetic speech in the presence

of a conpeting speech

Conpet i ng speech:

A continuous nessage read froma book and presented all

through the test along with synthetic speech sentences.

Message conpeting ratio (MCR)

The ratio of synthetic speech to the conpeting speech

nessage.

Synthetic speech sent ences:

Artificial or synthetic sentences, artificial as they are
not real and/or synthetic as the sequences of words that com
prise the sentences follow ng specifiable rules of syntax.
(Jerger and Speaks, 1968).

First order sentences:

The randonmy sel ected words fromnost comon word [ist of



| anguage are put together in the same order of aelection to
forma seven word sentence of first order.

Second order sentence:

A sentence characterized by sequence of word pairs, the
second word in the sentence depends upon the conditional pro-
bability of the first word in the sentences for its existence,
the third word on the second and so on till the seventh word

s reached.

Performance Intensity function:

The relation between the performance of the subject and
the level of presentation of the signal.
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CHAPTER [

REVI EW OF LI TERATURE

Speech audionetry ia an indispensable part of battery of
clinical audionetry. |t evaluates the receptive comunication
function and not just the ability to distinguish sounds of
certain frequency or intensity. A w de variety of speech
material s have been used for speech audiometry to neasure speech
reception threshold and speech discrimnation. As the present
study deals with the measurenent of hearing aspect of speech
Identification, the reviewis confined only to literature con-
cerning the speech discrimnation and speech identification
aspect of hearing. This may help in better understanding of
the advantages and di sadvantages of certain nmaterials used, the
teat procedures and the further need for advancement of test
materials.

The otol ogists were the first to make extensive use of
speech materials in testing the hearing capacity of an individual
(the voice and whisper test). But the intensities in these
tests were not adequately controlled. The audi ol ogi st was
first to quantify the speech material and to make it a routine
part of hearing testing. Wlf in 1874 suggested that the human
voi ce was "the nmost conceivable measure of hearing". He nade
use of consonants, syllables and words as test materials. He
indicated intensity of the Material in paces or distances from
the speaking source. In 1890, he was able to present words



recorded on Edison wax cylinder, to the patient's ears through
adj ust abl e tubing. This permtted the control of intensity of
recorded material (O Neill, J.J. and Oyer, J.H, 1966; pp. 76-77)

In 1910, the Tel ephone Industries became interested in the
nature of stinmuli transmtted over its systens. This led to the
begi nning of quantification of speech materials as test itens.
These materials were used not as materials for the neasurenent
of threshold of speech, but as neasure of intelligibility of the
speaker using particular comrunication systens. The Bel | Tele-
phone Laboratories anal ysed the characteristics of speech sounds
(vowel s and consonants). During this period Canbell and G andal
(1920) devel oped the "Articulation List', which consisted of a
series of unintelligible words made up of oonsonant-vowel - con-
sonant (CVC), consonant-vowel (CV) and vowel - consonant (VC) com
binations.  Each list consisted of fifty words with five con-
sonant-vowel (CV), and forty-consonant-vowel -consonant (CVC) and
five vowel -consonant (VC) conbinations.  This was enployed in
testing the efficiency of telephone circuits. The words were
ei ther spoken through a mcrophone or recorded on disc and then
were presented through a particular circuit. The resulting score;
were based on the percentage syllable groups that were recognized
by the listeners. This score was called the "Syllable Articul a-

tion score".

In this context it is inmportant to note that the termarti-
culation is used audiologically for the function of speech dis-
crimnation, but it has other connotations for individuals whose
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orientation is in the field of speech (Newby, 1970; pp. 114).

The use of nonsense syllable in the study of intelligi-
bility is an anal ytical approach, in which the interest is focused
on the intelligibility or repeatability of certain phonemc ele-
ments.  The advantage in using nonsense syllables lies in the
fact that they are devoid of neaning and hence the intelligi-
bility is in no way dependent upon the vocabulary of the |istener
(Hirsh, 1952 ).

It is difficult to use nonsense syllables, as the subject
haa an unconscious tendency to look for a neaning in the sound
presented to himand to reproduce it as a known term (Lafon, J.C,
1966).  So words which have meaning were preferred and nono-
syl | abi ¢ words have been used in some of the later tests, that
were devel oped.

"Atest discrimnation for speech, as opposed
to the threshold nust consist of relatively non-
redundant items. Qherwise the multiplicity of
clues available to the patient will obscure nany
of his inabilities to differentiate consonants and
vowel s accurately". (Carhart, R, 1965; p. 253)

For this reason nono-syllabic words are preferred to con-
versational sentences or multisyllabic words such as spondeea.
Monosyl | abic words are sufficiently unpredictable and as such
I ndi vi dual speech elenents are perceived with relative inde-
pendence.  They are not so confusing as nonsense syllables which

are so confusing as to baffle many subjects (Carhart, R, 1965;
p. 253).
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|f the word is shorter it is more difficult to identify
it fromits content. Mno syllables are thus the best materials
for speech audionmetry since they offer less scope for intelligent
gueas work than disyllabic words (Lofan, J.C. 1966; p. 86).

MacFarlan (1940) was first to construct nono-syllabic word
lists. It was a test for children and consisted of nono-syllabic
words selected fromthe Thondi ke and Gates Wrd List.

During the period of Wrld War I, speech tests were de-
vel oped for the evaluation of mlitary comunication systems and
equi pnent. A nmgjor share of this work was done at the 'Psycho-
acoustic Laboratory (PAL)" at Harvard University*  Soon the PAL
materials were in arny and navy rehabilitation programes at the
end of vwrld War || (Berger, WK, 1971, p. 209)

Egan et al (1948) devel oped a series of tests to assist in
the assessnent of speech intelligibility.  They were known as
PAL-PB 50 word [ists. Froman original sanple of twelve hundred
mono-ayl | abi ¢ words, twenty lists of fifty words each were con-
structed.  The words were grouped on the basis of phonetica
simlarity of the first part of the word.  They were selected

to confirmthe following criteria:

a) Mono-syllabic in structure,
b) Equal average difficulty,

c) Conposition representative of
Engl i sh speech, and

d) Wrda in comon usage.
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These lists were judged to be of equal difficulty. The
speaker was Rush Hughes and he spoke the test itemand nunber,
at a set intensity by speaking this, a carrier phrase, on the
V.U neter; the key or the test word follow ng the itemnunber
was spoken at an intensity in relation to the carrier phrase at
which it mght normal ly occur. The actual test nono-syllable
did not at all occur at the sanme | evel, although it has | ong been
known that snall variations in intensity may cause rather a | arge
variation in discrimnation for speech (Berger, WK, 1971; p.210)
Low signal to noise ratio also appears to be critical in discrim-

nation test variability.

In 19S2 original PAL lists were nodified by Hrsh et al
(1952) at the Central Institute for the deaf. The nodi fications
wer e made because several difficulties have been reported, nostly
with respect to clinical use. The vocabul ary that was assenbl ed
for 20 PBlists of 50 words each in No. 14 (PAL) was too |arge
for many clinical patients. Vocabul ary appears to need recon-
struction in dinension of famliarity (Hrsh, 1952). Thi s nodi fi
version is W22 of QD. Famliar W22 recordings with Hrsh as
speaker were produced. The A D nodifications included addi ng of
nore famliar words to those used in PAL-PB word |ist. The
nodi fied version W22 consisted of 120 words from PAL-PB 50 and
ei ghty new wor ds. The two hundred words were divided into four
basic lists (nunbered 1-4) of fifty words each and these in turn

were scranbled into aix orders in each
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"The two types of PB teats (PAL and Cl D)
differ with higher discrimnations scores being
obtained with W22 tests. This is especially
true if the A Drecordings of the early PBlists
(Rush Hughes recordi ngs) are used. Li ve voi ce
presentation of the spondees will probably yield
threshol ds which are quite simlar to those ob-
tained with recorded spondees. However, because
of difference between speakers, inherent speaker
variability and the non-absol ute aspects of in-
telligibility lists, it is best to use the re-
corded version of PBtests" (ONeill and Oyer,
1966, pp. 89-90)

"The val ues obtained by the A D group
auditory were reinvestigated by Carso, J. (1957)
who used 139 trained listeners in his study. The
various PBlists were presented at a | evel of 78
dB (re 0.0002 dynes/cnf). The obtained nmean dis-
crimnation | oss was 2.32 per cent or a nean score
of 97.68 per cent. These results were in close
agreenent with original ADresults". (ONeill
and Oyer, 1966; p. 91).

The PAL PB-50 lists, the W22 |ists, and to a | arge extent
those test |ists devel oped since, have paid sone attention to
famliarity or word difficulty. In these, the famliarity of
vocabulary is typically based as a whole or in part on the
vocabul ary studies by Thondi ke or by Dewey (1325), both of whom
were concerned only with printed Engli sh. VWrd | ength and
vocabul ary in speech, however, nay differ considerably fromthat
of printed English. It is alsolikely that word famliarity

changes with tine. Thus even if Thondi ke and Dewey lists were
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representative of English speech, which they are not, they would
need revising to account for usage changes since their publica-

tions (Berger, WK., 1971; p.210)

The phonetic bal ance Iike word famliarity, was based on
rel ati ve frequency of appearance of various sounds as they occur
i n English. It should be noted that the bal anci ng of words
phonetically, within each word |ist has been concerned only with
approxi mately the first two-thirds of each word. The initial
consonant or consonant blend and foll owing vowel or initial vowel,
have been conputed in phonetic bal anci ng. The usef ul ness of
phonetic bal ance in discrimnation testing has not been denon-
strated, regardless of its apparent | ogic. The bal anci ng of
vowel s within any test, because of sone difference in pronouncia-
tion wll at best be approxinate. It is necessary to investigate
further the rel evance of phonetic balance and if the concept is
found to be useful, the bal anoi ng shoul d be done according to
speech data rather than according to printed material. (Berger

WK., 1971; pp. 210-211).

In spite of the popularity of W22 tests, there have been
nunerous efforts to further refine or to replace the W22 records
and |ists. An inportant nodification of these discrimnation
tests has been the use of half-word |ists. Several attenpted
(Bowl i ng, 1959) Canpaneli, 1962, Bl pern, 1961, Resnick, 1962 and
Shutts, 1968), to shorten these lists from50 to 25 words. The
results showed high reliability and stability, when the scores on

a whole list were conpared with scores of 25-words selected from
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the same list. Gubb (1963) questions the statistical techniques
enpl oyed in the construction of half-word lists. No considera-
tion was given to the level of difficulty, range of difficulty,
phoneti c- bal ance and frequency of occurrence of phonetic el enents.
The resulting lists correlated highly with full lists and with
each ot her.

VWhen 50 words are used, each word carries 2 per cent weight
and with 25-word list each word carries 4 per cent weight. So
the error score is doubled in half-word liat and the variability
wi Il be higher.  There is nothing inherently correct in using
any particular nunber of word itens in a test.  The question is
whether the W22 word list can be just accurate when half lists
are used.  The evidence tends to be positive. \hether the half
list is as clear when the nonitored live voice is used, is |less
clear. (Berger, WK, 1971, p. 211).

Both in PAL-14 and W22(CID) tests the |inguistic back-
ground of the subject is not controlled. This serious dis-
advant age has been overcone by using multiple-choice word |ists.
Mono- syl labic word lists are used in nultiple-choice test. It
consists of groups of words of single syllable or more than one
syllables of equal length and sane syllable pattern.

Black, J.W (1957) and Haagen (1963) have constructed
mul tipl e-choice test on the basis of the test constructed by
Haagen (1947). It consisted of twenty four nultiple-choice
|ists each consisting of twenty-four test items.  They are forns
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A and B (Black, J.W and Haagen, 1963) and forma C and D (Bl ack
J.W 1957).  They were constructed by:

1. selecting materials froma master popul ati on of words,

2. collecting the error responses for the words through
witten down tests;

3. assenbling of trail formof nultiple choice |ist and
answer form and

4., assenbling of test forns Cand D and A and B
The characteristics of the tests are listed bel ow

1. scoring error is less than 1 per cent by an experienced
scorer.

2. specified responses are possible, which reduces the
I nportance of |inguistic sophistication anong |isteners in test-
ing the intelligibility. It al so nakes possible the study of
confusion characteristic anmong fixed popul ation of word.

3. it changes the relative intelligibility value of words
that it has as awite down item

4.  range of scores: It limts the range of scores and the
useful range is 25-100 per cent.

5. The tinme spent in admnistering is shorter and the

scoring is easier and accurate.

The limtation of this test lies in the rigidity of the
answer forms.  The itemcannot be scranbled fromone experinenta
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session to another and presumably cannot be used repeatedly wth

the same panel of |isteners.

Fai rbanks (1958) devel oped a rhyme test on the basis of
the multiple choice test. It was designed to enphasize the
auditory phonemc factors and to mnimze the Iinguistic factors.
It is simlar to nultiple-choice word test and is of a conpletion
type. The stimulus word in rhyne test were drawn froma vocabul ar
of 250 comon nonosyl | abl es whi ch consists of 50 sets of five
rhymng words each. (One word fromeach set is read to the subject
He responds by conpleting the spelling of the word he believes as
heard by him in the space given in front of each of the fifty
stens of the response sheet. House et al (1963, 1965) nodified
these |ists. Kreul et al (1968) using three tal kers at the speech
tonoise differential, recorded six lists of House et al's (1963,
1965) nodified rhyme test and the copies of these recordings were
sent to different |aboratories for further validation studies.
Here few words were changed, original list and consonant-vowel (CV)
vowel - consonant (VCQ) and consonant - vowel - consonant (CVC) forns were
maintained.  The revised |ists were recorded with noise flat
bet ween 200-500 Hz and sloped at 3 dB octave beyong 500 Hza, in
order to find the discrimnation ability of the subjects in every
day listening conditions. Beyer MR, Wbster, J.C and Dague,
D.M (1965) revalidated these |ists devel oped by Kreual et a
(1968) at San Diego State college. They studied 27 nornmals on the
test and found scores to be 2-3 per cent |ower than the scores of
75, 83 and 96 per cent found by Kreul et al (1968). Averaging
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for all levels talkers yielded no statistically significant
difference anong | i sts. However, there were differences between

lists within | evels.

The use of single words and especially single syllable
wor ds i nposes severe limtations on the capacity to mani pul ate
a crucial paraneter of on going speech and its pattern over time.
(Jerger, J. et al, 1965). In order to add this dinmension to
speech audionetry it is necessary to develop materials based on

rel atively | onger speech than words.

The National Research Council on Hearing and Bi oacoustics
(CHABA) found nonosyl | abic words not representative of every day
speech. It specified the use of sentences as a sanple itemto
represent every day speech. Sentences are considered to be

nmore valid indicator of intelligibility.

Fl etcher (1929) constructed a series of tests for both
articulation recognition and intelligibility. The results of
these intelligibility tests were reported in terns of recogni -
tion of sentences. He devel oped a series of word |ists, vowel
and consonant lists that were designed to be the probl emof un-
trained |isteners. There were 49 such lists, each list con-
sisted of 50 sentences of 4 or 5 critical words each. These
early lists consisted of interrogative sentences which were to
be answered by the listener rather than to be repeated. The
test denmanded the |istener not only to hear words of the
sentences but also to answer sonme of the fairly difficult ques-

tions. Sinpler tests were constructed at PAL by Hudgins et al
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(Auditory test No. 12(1947).  The questions were relatively

Simpler and could be answered by single words.

The di sadvant ages of the sentence tests arethat, |ong
lists are necessary because the same sentences cannot be used
twice wth the same listeners as it is very easy for himto recog-
ni ze sentences fromjust a single key word. But these are tests
of high face validity as they are sanples of every day speech.

"A reawakening of interest in sentence test
I's suggested by the witings and studies of
Lehi ste and Peterson (1959), Davis and Silverman
(1960), Harris et al (1960) and G ol as (1966).
Initial efforts to enploy artificial sentences
has been reported by Speaks, C and Jerger, J.(1965)
and Speaks et al (1966)". (Berger, WK., 1969;
p. 247).

Berger, WK. in 1969, developed "a speech discrimnation
task using nultiple choice key word instances". They enpl oyed
Black (1957) and Bl ack and Haagan (1963) words of nultiple choice
tests for the construction of sentences. Each sentence consi sted
of groups of phonetically simlar key words. The subject shoul d
cross out on the printed answer sheet the words which he believes
as heard by him  Eght equal forns of the KSU test were devel oped
Wth each formthere are thirteen sentences which, froma dis-
crimnation stand point, become progressively more difficult. The
scoring is based on difficulty of the item  The test is presented
at 25 dB SL

Carhart studied the problens in the neasurenment of speech
discrimnation in 1965. He studied the problem concerning wth
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(1) materials to be used, (2) teat presentation, (3) equipnent and

(4) scoring. He reported that:

"dinicians nust be clear as to the purpose
for which he is neasuring speech discrimnation. He
shoul d choose both the test to use and the mnethod
for admnistering it so as to satisfy his purpose.
Dfferent criteria apply when a test is used in
di agnosis of auditory pathology and in determnation
of site of lesion, than when it is used in esti-
mating either the efficacy of the hearing in every
day life or the potential value of rehabilitation
procedures such as hearing aid. finally, the
clinician nust renenber that the existing tests
for speech discrimnation are inperfectly standar-
di zed and | acks val i dati on. They have qualitative
useful ness to-day, but with appropriate revision
can becone nmuch better tool s".

Kreul, EJ. et al (1969) studied, changes in itemand test
difficulty of speech discrimnation and intelligibility tests as
a function of, carrier phrase, talker, utterance by the talker
and | evel of acconpanyi ng noi se. It was found that the test
difficulty changes significantly with changes in talker and carrier
phr ase. The test difficulty was found not to alter significantly
withreutterances of the sane test materials by a given tal ker over
two recordi ng sessions. Finally, the rank order of the test item
difficulty tends to persist with change in carrier phrase and as
the | evel of the acconpanying speech is vari ed. Tests ought not
to be thought as lists of witten words, but as recordi ngs of
t hese wor ds. He reported that "speech intelligibility and dis-

crimnation tests should be and can be designed to neet the
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specific need of the user”.

Speaks, C. and Jerger, J. (1965) described a nethod for
measuring speech identification. The nessage set contains
synthetic sentences constructed as approximation to 'real' sen-
tences solely on the basis of conditional probability of word
sequences. As MIler (1951) enphasizes

" Dependenci es among successive words reduce
the nunber of possible sentences and so reduces
the nunber of alternatives that can be represented.
In a very real sense, therefore, contextual restric-
tions reduce the anount of information that can be
conveyed by a sequence of 'n' synbols".

Each message length is close, of controlled | ength and
controlled relative informational content. Here the procedure
was correct 'identification' rather than correct 'repetition' of
verbal material. The testing procedure is automated, permtting
rapid data acquisition and storage. Thirty subjects have been
tested in a variety of experinmental conditions.  The results
show that as the amount of information in the artificial sen-
tences decreases subjects performances inprove. This relation
exi sts both when message is | owpass filtered and when it is

interrupted periodically.

Speaks, C. et al (1966) described the performance-intensity
functions of synthetic sentences to explain the follow ng ques-
tions:

1.  Wat is the nature of performance-intensity (Pl)
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function for synthetic sentences?

2. \Wat is the effect of |owpass filtering on Pl func-

tions of synthetic sentences?

3. Howare differences in relative infornational content
of nessage sets reflected in Pl functions?

4. \What strategies do listeners enploy when identifying
one synthetic sentence fromknown set of alternatives?

Four experienced |isteners served as |isteners.

Pl functions were signoidal and relatively steep. The
SPL corresponding to 50 per cent correct identification varied
fromapproxi mately 16-20 dB, depending upon the strategies enployed
by the listeners in the identification task.  Findings were as

fol | ows:
1. The PI functions are signoidal and steep.

2. The effect of |owpass filtering (cut-off frequency
of 500 Hzs) was to nmake the identification task uniformy
difficult with no appreciable effect on the shape of the function.

3. Performance was related to contextual constraints of
the nmessage sets.

4. The strategies enployed by the |istener were conplex
and apparent|ynot restrictedsol el ytosinglewordrecognition.

The function relating to performance to intensity for
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synthetic sentences presented in quiet is exceedingly steep.

Two experinents were conducted to determne the degree to which
the Pl function could be flattened by adding a conpeting nessage
at a selected nessage conpetition ratios. Data were obt ai ned
on five trained listeners in a criterion controlled experinent
and on 23 subjects in acriterion free experinment. Addition

of the conpeting nessage flattened the Pl function substantially.
The degree of flattening was related to the presentation |eve

of message. (Speaks, C, 1967-a).

Speaks, C. (1967-b) studied the intelligibility of
filtered synthetic sentences on three normal hearing |isteners.
Pl functions for several |ow pass and high-pass frequency bands
were drawn. The data was analyzed to find the interaction of
signal level and frequency range on perfornance. The intelligi-
bility of synthetic sentences was found to be dependant upon | ow
frequency energy. The inportant frequency for the identifica-
tion of the material was approxinmately 725 Hz.

Speaks, C. and Jerger, J. (1967) conducted two experi -
meats to explore the applicability of statistical decision node
on performance in a synthetic sentence identification task. It
was found that:

1. Per cent correct response is in some measure de-
pendant upon the criterion adopted by the observer.

2. Cbservers generate Response Operating Characteristic
(ROC) curve consistent to theory of signal detectability and per-



formance index free of criterion can be derived.

3. Experiments incorporating sentence identification task
could profit froma design that either yields a criterion free
measure or strives to control criterion of observer in a consistent

fashi on.

Speaks, C. (1967, c.) conpared the Pl functions for syn-
thetic sentences with that of spondiac words and PB nonosyl | abic
words.  Four trained |isteners with normal hearing were tested.
The functions for sentences were slightly steeper than the functioned
for spondiac words and narkedly steeper than the functions for PB
words.  The level corresponding to 50 per cent correct responses
were 16.1 dB for sentences, 20.2 dB for spondiac words and 26. 4
dB for PB words.

Speaks, C. and Herman, L.J. (1967) studied the effect of
noi se on synthetic sentence identification on seven subjects with
normal hearing. It was found that addition of conpeting noise
to the sentences has no appreciable effect on slope of PI function.
The single element of commonal ity between conpeting noise and com
peting speech is that the presentation | evel can be varied over a
fairly wide range w thout altering theperformance substantially,
conpeting noi se, however, does not overcome the critical dependency

that characterizes the Pl function in quiet.

In 1968 Jerger, J., Speaks, C. and Trammel |, explained a new
t echni que of speech audionetry using synthetic speech sentences.
It enploys a close message set of ten synthetic sentences. There
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are only ten possible responses which are exactly specified.
Secondly, the scoring systemis unambiguous. The patient's re-
sponse is a button push that can be scored as either correct or
incorrect by a machine without the need for human decisi on making
process. Thirdly, each itemtest is amltiword rather than a
single word.  This has both theoretical and practical advantage.
Theoretically, a sentence has a greater face validity than an
idolated word as a unit of understanding. Since it is nulti-
word formpractically there is sufficient duration to permt the
easy mani pul ation of various tenporal paraneters of the ongoing
speech such as tenporal interruptions and conpressions.  The
same set of 10 sentences can be used over and over by recording
in a new random order

"A though the SSI test procedures has nmany
potential applications in the general area of
speech perception its use in clinical evaluation
of hearing inpaired is especially fulfilled. In
many patients, especially those with, conductive,
flat cochlear, eigth nerve and CNS | esions, the
SSI procedures led to the same results as the PB

test. In other especially sloping cochlear dis-
orders, the two sets of information seens conple-
nentary.

Vi believe that the clinician with an in-
vestigative turn of mnd may find SSI and interest-
ing, provocative and possibly fruitful avenue to
explore in evaluating conplex problens of speech
under standi ng faced by hearing inpaired |isteners."
(Jerger, J. et al, 1968).

Dirks, D.D. and Bower, R D. (1969) performed two experi -
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nments to determne the effect of senmantic content or neani ng of
the synthetic nmaterial. The conpeting speech was reversed and
reproduced in a backward node to elimnate the effect of semantic
content or neaning. No inportant difference were observed
between the PI functions in forward or backward node3. The re-
sults of the two additional experinents denonstrated the pre-
sence of plateau or notch in the slope of the Pl function
obtained in English or foreign | anguage conpeting nessages.

This plateau effect occurred prinmarily when three experinental

conditions were present.

1. the sane speaker delivered bah the prinmary and com

peti ng nessages.

2. therelative intensity levels of both primary and com

peting nessages wer e equal

3. when the tenporal pattern of the conpetition was
simlar to that of prinary nmessage. The senmantic content of
the conpeting nessage did not contribute to the plateau in the
slope of the PI function. But the PI function pl ateau was

primarily due to simlarities.

"The masking effect found in the sentence
identification task when a single conpeting voice
nessage is enployed is apparently not altered by
the disruptive features of semantic content or
neaning of the conpeting nessage". (Orks DD
and Bower, R D., 1969).

Tramrel et al (1970) conducted anot her study which
paral l el ed the study done by Dirks, D.D. and Bower, R D. (1969)
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but led to a quite different conclusions. They stated that the
question whether the listeners are distracted when presented
with a conpeting speech nessage depends probably on the experi-
menter and |istener.

Speaka, C. et al (1970-a) conpared the performance scores
for PBword list and for synthetic speech sentences on sixty
hearing inpaired patients. Scores on two types of materia
showed direct relation to audionetric contour. Patients with
relatively flat |losses performed simlarly with words and sen-
tences. As the slope of the audionmetric pattern increased,
however, the discrepancy between the scores for words and for
sentences al so increased. Results were consistent wth previous
on the frequency regions inportant for understanding of the two
types of test material.

Speaks, C. et al (1970-b) studied the relation between the
heari ng handi capped scale (HHS) scores and sel ected measures of
both sensitivity and discrimnation |0oss on sixty subjects
(5 conductive, 6 mxed and 49 sensory-neural hearing | 0ss oases).
Correlation HHS with sensitivity indicies were nmoderately high
(about 0.65) in contrast to the | owcorrelation (about 0.35) wth
measures of discrimnation. Use of new index that incorporates
information about both sensitivity and discrimnation yielded a
correlation higher than the sensitivity neasures alone.

| n Danavox synposi um on speech audionetry hel d at Odense-
Denmark, follow ng questions were discussed. The questions raise
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on SSI were

1.  What actually SSI test nmeasures? Does it neasure
intelligibility or subject's ability to recognize a sentence?

2. Wy seven words in a sentence are used, when only
one word can be picked up for correct identification?

In answer to the question 1, Jerger, J. states that

"W are neasuring all kinds of things de-
pendi ng upon the difficulty and that to ne seens
very simlar to listening in the world. Wen the
situation is easy we do not anal yze the phonenes
of the word, we listen for the whol e nessage. W
address our menory storage, which has a finite
set of possible nessages that m ght have been sent,
pul | one fromthat storage and an appropriate
response. As the situation becones difficult we
rely on nore and nore clues. It is a principle
of least effort one utilized as few or as many
cues as are necessary in the situation. So we
are neasuring many things and | like that. | think
we are noving closer inthis way to realism(Jerger, J
1972;  pp. 230-231).

In answer to question 2, Jerger states that

"W found that people vary their |istening
strategy depending upon how difficult the task is,
iIf it is very easy then they look for the entire
sentence, they do not | ook at isolated words, they
do not anal yze the sentence down into its struc-
tures. As a task is made nore difficult the
subj ect begins to |look for other cues such as re-
cognizing a single worldl.  Nowif you continue to
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make it nore difficult weconeto the point when
you cannot hear any single word but you can pick
out pairs and that is why we used third order
approxi mati on, we take advantage of syntax, that
hel ps people to pick out little sequences. As
you continue to nmake it nore difficult you can take
advantage of the just tenporal pattern w thout

i dentifying any actual words, what happens then is
that the |istener varies his strategy dependi ng
onthe difficulty of the task."” (Jerger, J. 1970;
p. 230).

I n the same synposiumCarhart, R (1970; p. 259) discusses

t he purpose of the speech audionetry.

P It is quite obvious that we can-
not in any reasonable tine explore a patient's
hearing with all major exanpl es of every day speech
nor duplicate all possible Iistening situations.
Therefore, what we nust do is to decide in a few
critical dimensions that characterize hearing for
every day speech, we nust then select the proper
type of test naterial to explore effectively the
patient's efficiency in each di mension. M/ own
prinmary interest is in assessing the patient's
communi cational efficiency via speech audi onetry
rat her than concentrating on application to nedical
di agnosi s. | think immediately of three different
di mensi ons of hearing for speech, about which I
want to know when | assess communicational effi-
ci ency. | need to know these three things be-
fore | have any basis for judging what the patient's
performance in everyday life is likely to be.

The first thing | want to knowis, how much
nore intensity ny patient requires to receive
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everyday material easily than a normal |istener
requires stated in clinical ternmns. | want a
nmeasur ement of his speech reception threshold

whi ch shoul d be viewed as his threshold for con-
versational speech. It is convenient to per-
formthis neasurenment in the English | anguage
wi t h spondees, since spondees behave |ike

abbrevi ated equival ents of connected sentences.

D gits can serve this same purpose in | anguages
wher e spondees are unconmon. I n either case

the inportant thing is that we can choose easily
standardi zed material which is not everyday's
speech but wi th which we can neasure the anount

of hearing | oss for everyday speech. The second
dimension | nmust nmeasure is the patient's ability
to understand all phonetic el enents precisely
since this type of reception is required in many
si tuati ons. For exanpl e, you expect a taxi-cab
driver to have this kind of accuracy in discrimna-
tion when you ask himto take you to an unfamliar

addr ess. If his phonemc discrimnation is poor
you may arrive at a very different destination
t han you expect ed. Because we all nust make pre-

cise discrimnation like this, it is inportant to
have tests which tell us whether an individual has
a discrimnatory defect even though the speech he
is hearing is loud enough for his ordinary every-
day understandi ng and even though he is not in

di srupti ve background sounds. Here as we are al
aware of tests using either nonosyl | abic words or
nonsense syll ables can be particularly useful. In
the third place, | want information on how wel |
the patient can do when he is surrounded by dis-
turbi ng conpetition. Many peopl e spend a | arge
fraction of their wakei ng hours in noisy places
and we nust all neet this type of challenge quite
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of t en. Moreover a patient's performance agai nst
conpetitions cannot be estinmated fromtesta given
in quite thus we again find oursel ves needi ng
type of test adopted to the dinension of per-
formance, we wi sh to neasure. Since our test
cannot sanple all types of acoustic conpetition
we nust have a fairly sinple set of materials
which are representative in that they give us in-
formati on on whet her the person being tested can
cope with conpetition normally or is unduly dis-
rupted by it. A good nethod for getting this
information is to test discrimnation against

ei ther nodul ated noi se or conpeting speech. M
recent experience suggest that conpeting speech
I's the better background to use. But we nust
then take special precautions to develop a re-
corded task, that is carefully standardized."

| n support of SSI test, Jerger, J. (1970; p. 233) com

T Theuseof all four traditional
material s, nonsense syl |l abl es, nonosyl|abic PB
wor ds, rhymng consonants are based on the fal se
assunption, namely, the critical [istening ability
for understandi ng speech is frequency or spectral
di scrimnati on. The key paraneter for speech
intelligibility is tine, as speech intelligi-
bility remains remarkably good in spite of extrene
frequency and anplitude distortion, so long as

time axis is preserved. .... | think that the
traditional naterials and techni ques of speech
audi onetry have very little val ue. In order to

pursue the problemwe have tc devise entirely new
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approaches baaed on the manipul ation of tine,
not frequency, as the critical paraneter"”.

Speech Audi ometric studies done in India:

(Swarnal atha, K. C. (1972) has reported the studies done
inlindia. It has been made use of in this review)

Devel opment of spondees and phonetical Iy bal anced word
lists in H ndi was done by Abrol, B.M (1971). He anal yzed
ei ght hundred commonly used words of Hindi for syllabic construc-
tions. The mgjority of the words were found to have a CVC
structure.  Then the frequency of initial and final consonants
were rated on the basis of frequency counts for all consonants
as done by Ghalage (1964). Simlarly the frequency of the
vowel s were also conputed. Finally the famliarity of words
was rated, according to their frequency of occurrence. Two
lists of fifty words each were prepared based upon the frequency
counts and famliarity of the words. No word was conmon to both
the lists. And also two lists of 33 spondee words each were pre-
pared fromnost comonly used words 30 nornmal subjects with
SRT ranging from 10 to 30 dB were studied, by presenting the
material with a carrier phrase 'say the word" at 10 dB above the
presentation | evel of the test word.  Two seconds were given to
the subject to respond. At 10 dB above SRT slightly nmore than
hal f of the popul ation repeated 90 per cent of words and at
30 dB above SRT all the subjects repeated all the words pre-
sented to them  So optimumfor Hindi PB were tentatively kept
at 20 dB above SRT. (Abrol, B.M, 1971; p. 17-18).
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Sone of the limtations of the Abrol's study are as
fol | ows:

1) Practice effect was not controlled.
2) SRT levels are not maintained

3) Articulation curves are not given.

Devel opment of hearing and speech test materials based
on Indian | anguages (Tam |, Telugu and Mal ayal am} was done by
Kapur, Y.P. (1971). Except for the nature of the materials
used in the construction of these tests and methods for the
sel ection, nethodology for tests in all these three |anguages
were simlar.  Speech audionetric tests in Ml ayal amwas done
by sel ecting words which were very comon, for both SRT and PB
word lists as very few nonosyl|abic words were available. Two
hundred disyllabic words were found to be nost famliar. Six
subjects with normal hearing and otological findings were
selected for the study and were given the two hundred di-
syllabic words.  The responses were witten down. The re-
corded words were presented at threshold +4, +2, 0, -4 and
- 6 dBrelative to the pure tone average thresholds of the
subject. A 35 famliar spondee words were selected after
rating for famliarity. For PB the maxi numscore of 97 per
cent was obtained at 45 dB.

Swarnal atha, K. C. (1972) devel oped speech test nateri al
in English for Indians.

Monosyl | abi ¢ and disyllabic words fromRaskins lists
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were admnistered to two hundred adulta and two hundred children
for testing famliarity. The nost famliar words were selected
to formtwo lists of spondees of 25 words each and two mono-
syllabic word lists.  The nmonosyllabic words were phonetically
bal anced using Fletcher's list of frequency of occurrence of
phonemes in tel ephone conversations. This resulted in tw PB
monosyl labic word lists for adults and two for children. Al
the materials were tape recorded and fed through the speech
channel . Fifty-six adults and fifty six children were used as
subjects for standardization of the speech Ilists. These lists
were presented to the subjects at various intensities and articu-
| ation curves were plotted in each case. Adults and children
obtained an SRT of 9 dB (re: 10 dB PTA) and 100 per cent correct
articulation was obtained at 42 dB (re: 10 dB PTA) for adults
and 45 dB  wth children (re: 13 dB  PTA).

I n Kannada there are no materials developed so far. To
serve the urgent clinical need in the language thepresent study

s undertaken.
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METHODOLOGY

In the present study "Devel opment of a synthetic speech
Identification test in Kannada | anguage", MII|'s nmethod of con-
concomtant variation was used as the experinental method.

The study was carried out in three stages:

|. Construction of test materia
1. Finding the test procedure
I1l. Collection of data.

The foll ow ng possible variables were delineated and con-
trolled as far as possible.

| ndependent vari abl es:

1) Speech naterial

a) Famliarity of the material
b) Length of the sentences

c) Honogeneity of the sentences.
1) Test environment
Iii) Instruments

Iv) Subjects
a) Hearing acuity of the subjects

b) Type of loss, if any, of the subjects.

v) Message conpeting ratio (MR
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vi) Level of presentation.

Dependent vari abl e:

Performance of the subjects on synthetic speech identifi-
cation (SSlI) test.

|. Construction of Test Material:

Synthetic speech sentences of first order and second order
were constructed in order to control the subject's famliarity
of the material used, the premorbid linguistic ability and its
changing pattern over tine. Since the material was synthetic,
It was assunmed to be the same in neaning for every subject. The
|l ength of the sentences were controlled as far as possible. The
nunber of words in the sentences were controlled by taking seven
words in each sentence.  The freedom of choice for the subject
to respond was controlled by using a closed set.  The probability
of each sentence to occur in any random order renained the sane.
To rule out the approximation to the sentence to a real sentence
acting as a variable, two orders of approxinations of sentence
to a real sentence were constructed and studied on all the

subjects.

Construction of synthetic sentences:

(a) First order sentence:

Wrds fromthe list of most commonly used words
I n Kannada | anguage (conputed by the Research Project using
20, 000 words of | anguage, Project No. SRS IND 38-68 New No. 19 -
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P. 58134-F-01 report for the year 1970-71) were selected at
random by

) using arandomtable (Kandell, MG ;
Smith B.B. 1938)

and

i) selecting the every 15th word from
the list.

They were put together in the sane order as they were selected
to forma seven word sentence.  Ten sentences by using random
tabl e and another ten sentences by using the second nethod
(selecting every fifteenth word fromthe [ist) were constructed.

(b) Second order sentences:

One word fromthe above nentioned |ist was taken
at random This served as the first word of the sentence. This
word was given to an individual 'A and he was asked to construct
a meani ngful sentence using the given word in the initial posi-
tion of that sentence.  The word which imrediately followed the
given word, in the sentence given by the individual "A, was
taken as the second word of the synthetic sentence. This word
was given to another individual "B, who was not aware of the
sentence constructed by 'A and the reason for which the word was
collected. He was asked to use the given word (word supplied by
individual "A) inthe initial position and to construct a nean-
ingful sentence. The word which imediately followed the given
word was taken to be the third word of the synthetic sentence.
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The third word was used to elicit the fourth word and so on til
the seventh word was reached. In this way twenty synthetic

speech sentences were constructed in which

a) separate individuals were used for seven separate

wor ds.

b) different groups of individuals were used for the

construction of different sentences.

c) people were not aware of the uses to which these words

were used. (Thus a curse word has al so appeared in one of the

sent ences. )

These sentences follow the word pair rule where any word
of the sentence was conditioned upon the conditional probability
of the word that precedes it, for its existence in that sentence.
Thus the second word depended on the first, the third on the
second and so on till the seventh word was reached. Thi s
approxi mrated a real sentence to sone degree. The nunber of words

I n each sentence in both the orders were seven only.

(c) Tests for Honogeneity of sentences!

Sentences were tested for
1) Reading tine
i) ldentification tine

iii) Intelligibility at a set in-
tensity | evel .

Five nornmal hearing subjects with normal otol ogic findings
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and who coul d read and speak Kannada were sel ected for the above

nmenti oned tests.

1) Reading tine teat:

The twenty sentences of both first and second
orders were read by all the subjects, one after another. The
time taken to read each sentence by each subject was noted down
usi ng a stop wat ch. Those sent ences whi ch took approxi mately
the sane tinme for reading by all the subjects were put together
to forma set of ten sentences of first order and of second order

each.

i) ldentification tine test:

The sentences of first order and second order

were witten on separate sheets of paper arranging themon a

seri al nunber starting fromone to ten respectively. The |ist
was given to the subject and was asked to repeat the nunber of
the sentence they heard after scanning the |ist. The sent ences
were presented randomy through an audi oneter, one after another.
Time taken to scan the list, to identify the sentence and to re-
peat the nunber of the sentence was recorded using a stop watch.
Approxi mately sanme tine was required to identify a sentence by

all the subjects. This varied from13 to 15 seconds.

1ii) Intelligibility test:

Twenty sentences, ten sentences of first order

and ten sentences of second order, were presented at randomto



40

the subjects, one after another, at a aet intensity Ievel of

30 dB SPL.  The results were anal ysed and found that all the

subj ects could repeat all the sentences at that level. So it was
assunmed that the task becane too easy and as such a conpeting
speech nessage was used to make the task difficult.

(d) Conpeting speech message:

It has been argued by several audiol ogists that
under normal conversational situation a fluctuating conplex noise
Wil be present (or interfereswith signal). So, it was assuned
that a speech signal would be better than a noise spectrumfor
conpeting message. Hence a continuous speech nessage was
selected fromone of the books to make the test task as conpli-
cated and realistic as possible ('Nonda Jivi' - a Kannada transl a-
tion of Victor Hugue's "Le M ssarable). This wag selected as
It has been considered by many individuals as an interesting
novel. Here this waa assumed that this would equally interest
al | the subj ect s.

To control the method of presentation as a variable, re-
corded signals were used all through the experinmentation.  The
speaker practiced the material to be recorded for several sea-
aiona before the final recording was done to avoid possible varia-
tions in recording. The speaker was a 24 year old male with an
experience of five years in using [ive voice for speech audionetry
inclinic. Hs dialect was same as the dial ect of Kannada
speakers in Southern region of Mysore State.  The recorded
material was presented to three normals who could read and speak
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Kannada for judgnment of errors, distortions and total intelligi-
bility. Until the judges accepted the material as intelligible,
recordi ng was repeated. Thus possible errors and distortions
were mnimzed in recording the mterial. The judges al so
judged whether both the signals were of sanme intensity or not.
Astereotape recorder was used for recording and reproducing the
si gnal .

The synthetic speech sentences were recorded on the first
channel of the tape recorder with a time interval of 15 seconds
bet ween sentences, 20 seconds between lists and 25 seconds between
two lists to enable the subject to respond.  The conpeting speech
was recorded on the second channel of the tape recorder keeping
the intensity constant by the use of VUmeter. Both signals were
judged to be of sanme intensity by all the three judges. The com
peting speech preceded and exceeded the synthetic speech by 30
meter readings in |ength.

Two recorded tapes were made in the above nmentioned way.
The first tape consisted of three randomordered lists of both
first order sentences and second order sentence set each com
prising ten sentences.

Fromthe above three randomlists of each order, one random
list fromfirst order and another randomlist from second order
were selected arbitrarily and recorded on tape 2. The recording
was done in the same sound treated audi ometric roomused for

testing.
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Il. Finding the Test Procedure:

(a) Test room situation:

Al'l the teats were conducted on a single sound
treated audi onetric room The noi se levels in the roomwere
measured on five consecutive days. A sound pressure | evel (SPL)
neter (B & Ktype 2203) with an octave filter (B & K type 1613)
was used to neasure the noise in the test room The aver age
SPL readings on all the five days were indicated in the table

gi ven bel ow

TABLE - 1

Average SPL in the sound treated roomusi ng wei ghted scal e

§1.No. Scale SPL values Ref 0,0002 dynes/cm®
1 A 24 dB
2 B 34 dB
3 C 36 4B
S1. Central fre- SPL values in IS0 speéiflgégigguié;_-
No. quency of test room in SPL values in audio=-
octa¥e band dB, Ref.0Q.0002 metric rooms. 2
in H, dynes/em Ref, 0,0002 dynes/cm
1. 125 28 1
2. 250 22 25
Je 500 25 26
4. 1000 22 30
5 2000 20 38
6. 4000 18 51

Te 8000 16 51
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(b) Instrunents:

The following instruments were used in the study:

1) Tape recorder

I Audi onet er

)
i) Monitoring set
V)

Push button sw tches
and bul bs

The instruments were periodically checked and calibrated.

) Tape recorder:

A aterco tape recorder (Uner variocord 263 stereo)
wi th mcrophone (scennheiser type MD 722 LM was used to record
and reproduce the test signals.

i) Audioneter:

An audi ometer (Arphi nodel 700 MK) was used for
the testing purpose with head set (TDH 39 with cushion LX 41 AR).
Since there was no provision to feed the second tape signal in
this audiometer it was nodified suitably to inject tape-2 signa

in place of noise on second channel.

The two outputs of the tape recorder were fed to the audio-
met er auch that the conpeting speech appeared on channel 1 and
synthetic speech on channel 2.  The audioneter was kept either
inLangen left or right all through the experinentation to feed
both the signals to the sane ear.  The output of the signals
could be controlled separately by using alternators of channels
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1and 2.  The function selector switch was placed at speech/ mask-
ing position. A sterco pre-anplifier developed in the El ectro
Acoustic |aboratory at Al India Institute of Speech and Hearing,
Mysore (Type EA 724) was used in between tape recorder and audi o-

meter to boost the signal to the required |evel.

Cal i bration:

Audi oneter was periodically calibrated for speech
and pure tone using B and K equi pment at the Electro-Acoustic
| aboratory of AllSH Msore.

A Bl ock diagramshowing the calibration unit is inserted.
A 1000 CPS white noise tape was played on aforenentioned tape
recorder and the output signal was used as the standard signa
for speech calibration of the audioneter.

Hock Diagram- |

I11) Monitoring set:

To know whi ch sentence was presented to the subject
at any monment of time during experimentation, the experinenter
was provided with a nmonitoring systemusing a separate anplifier
(Arphi TA 25) and a head set (51.PP.63l). Precaution was taken to
see that the output of the head set did not exceed 30 dB at any
time, to avoid interference of this signal with signal presented

to the subject.

iv) Push button switch and bul bs:
To make the subject's response a notor act ten push

button switches were connected to ten bulbs (6.3 volts) and all
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the ten switches and bul bs corresponding to themwere nunbered
in the same order fromone to ten. Al the swtches were fixed
at a convenient distance in front of the subject and were
nunbered such that they could be clearly identified. The ten
bul bs were arranged in front of the experinenter such that they

could be visualized with least difficulty during testing.
Bl ock Diagram- Il
C) Subj ect s:
Al'l the subjects were selected on the follow ng

criteria:

1)  Audi ogram confi gurations

2) Above the age of 12 years

3) Proficiency in speaking and readi ng Kannada

4)  Speech reception threshold not nore than 65 dB SPL.

Al'l the subjects were tested for

1) Wax and discharge from ear

N

Pur e-tone audi ogram

w

)
) Speech reception threshold
)

4) Special test as needed.

An otol aryngol ogi st of the Institute examned the cases for
ear discharge and wax. In cases of discharge the subject was not
tested till the ear became dry.  The subjects with wax were

tested only after the removal of wax.
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Hughson and Westlake ascending and descending method of
pure tone audiometry was used for listing subject's pure-tone
threshol ds. They were tested from 250 to 8000 CPS on Air con-
duction and 250 to 4000 CPS on Bone conduction.

For speech reception thresholds, standardized spondee
word lists in Indian English (Swarnalatha K.C., 1972) was used
with English knowing subjects. Wth those subjects who knew
only Kannada, digit repetition, repetition of some common words
in Kannada, simple questioning and answering techniques were
used.

Normal s:

Thirty normal individuals (60 ears) ranging from 16
years to 30 years with a mean age of 20.66 years were selected
for the study. They ranged in SRT from5 to 15 dBwith a mean
SRT of 11,3 dB. Ten were females with an age range of 18 to
23 years and with a mean age of 20 years. Their SRT ranged
from10 to 15 dB with a mean SRT of 11.5 dB. Twenty were mal es
with an age range of 16 to 30 years, with a mean age of 21 years.
Their SRT ranged from5 to 15 dB with a mean SRT of 11.2 dB.

Clinical popul ation:

Twenty-four clinical subjects with different types
of pathol ogies were studied. They ranged from 18 to 72 years
of age with a mean age of 35.62 years, with an SRT range of

28 to 98 dB.
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Sensori-Neural |oss cases:

A total of ten (20 ears) sensori neural |oss cases were
st udi ed. They ranged from 18 to 20 years and 20 to 60 dB
SRT. Qut of this, eight were males and two were fenual es.

Conducti ve | oss cases:

Si x conductive |loss cases (9 ears) ranging from 15 to
43 years and 20 to 63 dB SRI were tested. Qut of this five
were mal es and one was femal e.

M xed hearing | oss cases:

Three subjects (4 ears) with mxed loss, with an age
range of 21 to 49 years and 18 to 60 dB SRT range were
studi ed. This group consisted of one fermale and two mal es.

Hi gh frequency | oss:

Five cases with this type of |oss were studied.
d) Instructions:

Kannada

F ¥AAIKEAMAZA "Aj N¢. FUARRA MAZRA Q«<Ail® MAZIA GzRAZA
apiviA AIPAUBE CAZABXNPERRVAIRCAAEA SglvgVAECzE Q«Ail® D
apwEAeEVER F 2iPNAA SAzA SAZA CEUMNGAAE ofaA URIEALL
PE: AiA2A2APA c2NEPE:LVIA JASIZAA o2 EPENgIRA¥A—IAZ AUV,
D 2iPkA ASEIA 1ZifA MAZA PE Mw  »r—ij. MAZA 2FE oi@

\\\\\
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Engl i sh

"There are sonme sentences witten on this chart. Pl ease
read themonce. Now you are going to hear a continuous speech
in one of your ears. Along with it and amdst it you are going
to hear these sentences presented one at a time to the same
ear. please hear carefully and identify the sentence, which
you heard, fromthe list given to you. Pl ease press the switch
that corresponds to the nunber of the sentence that you have
identified and hold it for a while. If you m ss any sentence,

pl ease | et me know. "

EXPERI MENT 1

Finding the Ievel of the presentation of material.

The tape 1 conprising of three lists of random order from
first order and three lists fromthe second order were presented
to five normal subjects. The intensity was varied in 5 dB steps
starting fromthe | evel of SRT with each randomlist till the
maxi mumper f or mance on SSI test was reached. Dat a was anal yzed.
This level varied from35 dB SL to 45 dB SL and as such 40 dB SL
was selected as the level of presentation for further experi-

ment s.

EXPER MENT 2

Finding the message conpeting ratio for maximum performnce.

Tape-1 which consisted of 6 randomlists of first and second
order sentences were presented to five normal individuals start-

ing fromthe level of SRT varying the message conpeting ratio
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fromzero to 45 dB at each |evel and responses were recorded.
That is, both SSI and conpeting speech message were presented,
first at the same level. Next the conpeting speech message was
revised in 5 dB steps with each |ist and noting down the response
till 45 dB above the level of SSI. In the above way, responses
were recorded at each intensity used, varying the intensity

inb5 dBsteps, till 40 dB SL was reached and the data was

anal ysed.

It was found that performance on SSI was maxi num when
message conpeting ratio was OdBand the stinmulus was presented at
40 dB 3L, Further tests were carried out at message conpeting

ratio equal to O dB and presentation |evel at 40 dB SL.

Finding nornative data for tape-1

Tape-1 was presented to each of the thirty normal subjects
selected for the study at 40 dB SL and nessage conpeting ratio
at 0 dB.  The responses were noted down on a score sheet pre-
pared for the sane reason (Enclosed in Appendix-1) and data was
anal yzed.

I11. Data Coll ection: Fi ndi ng performance Dattem of nornals
and clinical population on SSI test:

Since tape-1 was very lengthy and tine consum ng one,
tape-2, which consisted of one randomlist of first and second
order each was used for data collection. Message conpeting
ratio was 0 dB all through the experimentation.
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EXPERI MENT 4

Fi nding normative data for tape-2

Tape-2 was presented to thirty nornmal subjects selected
for the study, at 40 dB SL and message conpeting ratio was 0 dB.
The responses were noted down in the score sheet-2 (Enclosed in
Appendi x-1) and data was anal yzed.

EXPERI MENT 5

Finding pattern of responses by clinical groups on 'SSI' test

Twenty-four clinical subjects conprising conductive,
sensori-neural, mxed and high frequency hearing | oss cases were
studied.  They were presented with tape-2 at nessage conpeting
ratio of 0 dB and at 40 dB SL.  Their responses were recorded
and anal ysed.

EXPERI MENT 6

Fi ndi dng the performance-Intensity function on clinical popul a-

tion:

Test was admnistered on five randomy selected clinica
subj ects representing each clinical type. They were presented
with tape-1 starting fromthe level of SRT.  The intensity was
varied in 5 dB steps till 45 dB SL was reached. At every in-
tensity level different randomorders were used to rule out the
practice effect. Responses were recorded at each | evel and
anal yzed.
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EXPERI MENT 7

Ten subjects fromnormal group were subjected to retesting
after a random sel ecti on. They were presented with tape-2 at
40 dB SL and 0 dB message conpeting ratio.  Responses were re-
corded and anal yzed. Teat-retest reliability was conputed

EXPERI MENT 8

A study was carried out to conpare the results of PB tests
and SSI test to check content validity of the SSI test in Kannada.
The subjects who knew both Kannada and English were sel ected.

the results were anal yzed.

Brief plan for analysis of the data:

The data was arranged according to each group. Nornals
and each clinical group were conpared to each other in perfornance
using suitable statistical nmeasures. The difference between
groups were studied for statistical significance.
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CHAPTER |V

RESULTS AND DI SCUSS| ON

EXPERIMENTS 1 &2

The results indicated in the Table-2 was obtai ned on
normal hearing subjects. Tabl e indi cates the change in the per-
formance as the intensity of the presentati on of synthetic sen-

tences was increased at different Message Conpetition Ratios

(MR .

TABLE - 2
Message Conpetition Ratio (MR

Inten- - s ! 3 i 2 L -~
ait{m 0dB =5dB «10dB =15dB =20dB -25d4B =30dB -35dB -40dB =454B
in S

15 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
20 % 0% 0% 0% 0% 0% 0% 0% 0% 0%
25 104 0% 0% 0% 0% 0% 0% 0% 0% 0%
30 40% 10% 0% Oo% 0% 0% 0% 0% 0% 0%
35 70% 30% 10% 0% 10% 0% 0% 0% 0% 0%
40 90% TO% 50% 10% 10% 104 0% 0% 0% 0%
45 100% 90% 80% 60% 30% 0% 0% 0% 0% 0%

50 100% 100% 90% 80% T0% 40% 20% 0% 0% 0%
55 100% 100% 100% 90% 80% S0% 30% 10% 0% 0%
60 100% 100% 100% 90% 90% 80% 70% 50% 20% 0%
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It is clear fromthe Gaph-1 and Table-2, that perfornmance
increases as the intensity level of presentation of sentences in-
creases till 40 dB SPL, and remains constant thereafter at the
| evel of zero dB MCR Fromthe level of 15 dB SPL to 25 dB SPL
the performance is zero per cent for all MCRlevels. As the MR
was varied in 5 dB steps from0 dB MCR to -45 dB MCR the per-
formance droped down.  VWen MCR was OdB and the presentation
| evel was above 45 dB SPL the performance was maxi num

VWhen the stinmulus was presented at -25 dB MCR and inten-
sity level was 40 dB, the performance was 10% As the intensity
was raised to 45 dB SPL, the performance dropped to O per cent.
This is either due to experimental error or due to an accidenta
response at 40 dB SPL.

Performance varies 'directly’ with the [evel of presenta-
tion of the sentences and inversely with the Message Conpetition
ratio (MCR).

Thus the hypothesis-1 is confirmed.



EXPER MENT 3

TABLE- 3

Showi ng the results of 30 normal individuals on SSlI tape-1

98I First Order 9SI Second Order
81. P.?.‘. n

No, Ase Sex Har dif Max, I T 2 W %} VI
List List List List List List

4 2¢ p L 15 100 100 100 100 100 100 100
R 15 100 100 100 100 90 100 100

L 15 100 100 90 100 100 100 100

2 1 F 2 45 100 100 100 100 100 100 100
L 20 100 100 100 100 90 100 100

3 2 % 2 45 100 100 100 100 100 100 100

i
i

92 100 100 100 100 100 100
R 3 9% 100 100 100 100 100 100

100 100 100 100 100 100 100
5 17T M p 5 92 100 100 100 100 100 100

)
w

)

10 100 90 100 9 100 100 100
R 10 100 9 100 100 100 100 100

L 15 100 100 90 100 100 100 100
T 19 ¥ p 45 96 100 100 100 100 100 100

I 10 9 100 100 100 100 100 90
8 19 F p 40 92 100 100 100 100 100 100
I 5 100 100 100 100 100 100 100
9 22 F p 40 100 100 100 100 100 100 100
I 15 100 100 100 100 100 100 100

10 24 M

R 15 100 100 100 100 100 100 100
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98I First Order SSI Second Order

- P.TuAe g
No, Ase Sex Ear :g sl R o R B
Iist List List List DList List
I 10 100 100 100 100 100 100 100
M 21 F 2 10 100 100 100 100 100 100 100
L 20 100 100 9 100 90 100 100
12 20 M 3 2 100 100 100 100 100 100 100
L 10 100 100 100 100 90 100 100
13 28 P
10 100 100 100 100 90 100 100
10 95 100 100 90 100 100 100
14 20 M
R 15 100 100 100 100 100 100 100
10 9% 100 100 100 100 100 100
15 20 P
10 92 100 100 100 100 100 100
10 98 100 100 100 100 100 100
16 21 M
R 10 9 100 100 100 100 100 100
I 20 90 100 90 90 100 100 100
17 39 M
R 20 88 100 100 90 90 100 100
10 96 100 100 100 100 100 100
18 21 M
10 98 100 100 100 100 100 100
L S 100 100 100 100 100 100 100
19 18 W
10 100 100 100 100 100 100 100
10 98 100 100 90 100 100 90
20 21 M
10 100 100 100 100 100 100 100
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es SSI First Order SSI Second Order .

8le 200 Sox Bar 4n. . 2P

Nis 7OV NEE AN 33 Wil T W v VI
List List List List Dist List

L 15 20 90 100 100 100 100 100

21 14 M
R 15 92 100 100 100 100 100 100
15 100 100 100 100 100 100 100

22 23 M
15 100 100 100 100 100 100 100
10 98 100 100 100 100 100 100

23 22 H
R 10 100 100 100 100 100 100 100
10 96 100 100 100 100 100 100

24 19 M
10 92 100 100 100 100 100 100
T 5 96 100 90 100 100 100 100

25 23 M
10 98 100 100 100 100 100 100
10 100 100 100 100 100 100 100

26 26 M
R 10 100 100 100 100 100 100 100
I 15 98 9 100 100 100 100 100

271 18 M
R 10 100 100 100 100 100 100 100
10 100 100 100 100 100 100 100

28 23 M
10 100 100 100 100 100 100 100
I 10 100 100 9 90 100 100 100

29 23 M
R. 10 100 100 100 100 100 100 100
I 18 98 100 100 100 90 100 100
30 30 M g 45 96 100 100 100 100 100 100
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The results obtained on 30 nornmal hearing individuals
on tape-1 for SSI First order and on SSI Second order, presented
with the conpeting speech nessage at 0 dB MR and 40 dB SL, are
conputed in Tabl e- 3. It is evident fromthe Table that nost of
the subjects obtained maximumthat is either 90%or 100%scores
on SSI First and Second orders. Al the six lists (3 lists from
first order and 3 lists from Second order) were presented to each
of the 30 subjects. Since fatigue may act as a variabl e when
6 lists are used, and also it is tinme consumng, a second tape
(tape-2) was prepared. It was used for further experinenta-
tions. It may be noted that any list out of the 6 lists of

tape-1 may be used for eval uati on purposes.

EXPER MENT 4
TABLE 4

Showi ng the perfornmance of nornmals on SSI tape-2

Level of
S1. o presenta- PB '3 99T
No. Age Sex Bar P.T.A. ttean of Max SSI-I 98I-II
the
material
L 15 dB 55 dB 9% 100% 100%
1 23 F
R 15 55 dB 98% 100% 100%
L 10 50 92 100 100
2 23 M
R 10 50 90 100 100
L 10 50 98 100 100

W

16 M
R 10 50 100 100 100
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- Level :i -
. presenta- w 25
Bos Age Sex Ear P,T.A. tion of Max 88I-I SSI-II
the
material
10 50 100 100 100
4 21 F
10 50 100 100 100
10 50 100 100 100
5 18 F
R 10 50 100 100 100
15 55 96 100 100
6 18 ]
15 55 92 100 100
15 55 100 100 100
T 20 M
R 15 55 100 100 100
15 55 100 100 100
8 19 M
R 15 55 95 100 90
45 92 100 100
9 19 M
8 50 100 100
L 10 50 90 100
10 17 F
10 50 94 100 100
L 15 55 100 90 100
1 19 M
15 55 96 90 100
15 55 96 100 100
12 22 M
15 55 98 100 100
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Level :f
s1. Ny I3
No. Age P,T.A, ti:g.or Max SSIfI SSI-II
material

15 55 92 100 100
13 20

15 55 96 100 100

5 45 95 90 100
14 174

5 45 100 100 100

10 50 100 100 100
15 22

10 50 100 100 100

5 45 92 100 100
16 18%

5 45 100 100 100

10 50 100 100 100
17 18%

10 50 100 100 100

10 50 100 100 100
18 184

10 50 100 100 100

15 55 100 100 100
19 21

15 155 100 100 100

10 50 96 100 100
20 21

10 50 92 100 100

10 50 100 90 100
21 18

10 50 100 90 100
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Level of
s1. s B P Ipnsentt- PB '
No. l Age ex ar o Tidi ti::’of Max SSI-I SSI-II
material
10 50 100 100 90
22 17% M
10 50 100 100 90
15 55 100 100 100
23 30 M
R 15 55 98 100 100
10 50 100 100 100
24 21 M
15 55 100 100 100
L 15 55 100 100 100
25 18 M
15 55 100 100 100
L 15 55 100 100 100
26 20 M
R 15 55 100 100 100
15 55 92 100 90
27 19 M
15 55 96 100 100
L 15 55 96 100 90
28 23 M
15 55 98 100 100
15 55 98 90 100
29 i8 M
15 55 94 100 100
15 55 100 100 100

30 24 M
15 55 100 100 100
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The results of Experiment 4 are given in Table-4. | 't
I's the performance of 30 normal hearing subjects on tape-2 pre-
sented at 0 dB MCR and 40 dB SL. Qut of the 60 ears tested
11 ears' performance score was 90%and the reat 39 ears' per-
formance score was 100%  This suggests that nornal subject
obt ai n maxi mum performance scores on this test. Thus it supports
the hypot heai s- 2.

Tabl e-4 also indicates the PB scores obtained by the
same subjects. It is seen that performance in SSI is greater
than or equal to PB scores in nmost of the cases. To find
statistical significance of difference between PB scores and SSI
scores of normal subjects "WIcoxon natched pair sign rank test"
was applied. At both the levels of significance; 0.05 |evel
and 0.01 level the Ho - Null hypothesis was confirmed - There
exists no difference between the performances of normal subjects
on PB and SSI tests, as the obtained value of 'T' was 52.5 nuch
above the given value of the table - the table values are 21 at
0.05 level and 13 at 0.01 level (Table-G- Sidney Siegal, 1956-
P- 83).

Thus the hypothesis No.2 is confirned.
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EXPERI MENT 5
TABLE 5

Showi ng the performance scores of conductive hearing | 0ss group
on SSI - First Order and Second Order test

Ho. in Sex Bar in &B. in First Second
* Years dB % Order Order.

98 - 0 0 0

1 19 M
R 58 100 95 80 80
10 50 100 100 100

2 43 |
R 65 100 95 100 100
35 75 100 100 100

3 42 M
35 75 9 100 90
L 18 60 . 90 100

4 24 H
48 90 - 100 100
L 33 75 100 100 100

5 1 M
R 53 95 100 100 100
42 85 - 80 80

6 21 F
23 65 - 80 90
92 - > - -

T 24 M
R 58 100 100 100 90
L 10 50 98 100 100

8 22 M

R 30 70 9 100 100
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In this experinent, data was obtained on 24 clinica
subjects.  They were arranged according to the pathol ogy and
the audiogrampattern. Tables 5 7, 9 and 11 indicate the per-
formance of pathol ogical cases: Conductive hearing | oss, m xed
hearing | oss, sensori neural hearing | oss and high frequency
hearing | oss respectively. Tables 13, 15 and 17 indicate the
performance of those belonging to groups of flat curves, gradually
sl oping curves and sloping curves respectively. Gaphs 2 and 3
represent the average audi ograns of each of the clinical groups.

Table-5 indicates the results on SSI First order and
SSI Second order on 14 conductive loss ears.  The performance
ranged from30 to 100 percent. To find whether there was any
di fference between performance on SSI First order and Il O der
"WI ooxon matched pair signed rank test' (WPSR was tried. It
was not applicable, as the Nwas |ess than 4. Fromthe Table-5
it is evident that not nuch difference is apparent. To find
the difference between PB scores and SSI First order and Second
order scores 'WWSR test was enployed. The results of the
analysis rejects the null hypothesis in favour of alternative
hypot hesis.  Thus there exists a difference between the per-
formance scores of PB and performance scores of SSI First order.
Regarding the difference in performance of PB on SSI Second order,
No inference could be drawn of statistical significance of
difference as Nwas small

The performance of this group of subjects was conpared
with the performance of the followi ng groups of subjects on SSI
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First order and Second order: (1) Normals, (2) Mxed | oss cases
(3) SN loss cases, (4) H gh frequency | oss cases, (5) Caseawth
flat curve, (6) Cases with gradually sloping curve and (6) cases

wi th sl opi ng curve.

To find whether or not there exists differences between
t hese groups in performance on SSI First order and Il Oders and
to find out whether the sanples in each group are drawn fromthe
sanme popul ation 'MnnWitney 'U test' was enployed, as generally
enpl oyed paranetric tests are not applicable in this analysis for

the foll ow ng reasons:
a) Here the groups were not matched to one anot her;
b) The total nunber of subjects in each group are different

C) The scores obtai ned do not cone under nornal distribu-

tion and are discrete rather than conti nuous.
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By the results of the analysis givenin Table 6, it is
observed that there is no difference between the performances of
normal s and conductive |loss cases on SSI Second order test. This
supports the hypothesis No. 3, whereas, the performance on SS|
First order is found to differ between conductive | 0ss subjects
and normal subjects significantly. This refutes the hypothesis
No. 3. Thus it seens reasonable to assume that SS|I Second order
test is probably more valid test than SSI First order teat.

Further, when the performance of conductive | oss cases
are conpared with that of mxed | oss cases on SSI First and
SSI Second order, significant difference between these two groups
was observed on SSI Second order teat but not on SSI First order
test. This supports the previous assunption.  This discre-
pancy between SSI First order and Second order may be attributed
to the fact that SSI Second order sentences approximte the rea
sentence to a greater degree than the First order sentences.
Thus the hypothesis No. 5 is supported in case of SSI Second order
and refuted with regard to First order sentences.

The conparison between the performance of conductive
| oss cases and the performances of sensori neural |o0ss cases on
SSI First and Second orders shows no significant difference between
the two. It is of interest to note that conductive and normals
did not differ on SSI Second (Table 6) and also that the sensor
neural |oss cases differed fromnormal (Table 10) but not with
conductives.  The reason as to howthere did not exist a
di fference between the performances of conductive |oss cases and
sensory neural |oss cases, when no significant difference
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bet ween conductive and normal s,

and significant difference between nornals
and aenaory neural |oss cases, existed, is not explainable with
the available data and may be attributed to experinental error.

When the performances of conductive | 0ss cases was com
pared with that of high frequency | oss cases, it was observed that
the groups did not differ significantly on SSI First and SSI Second
orders at both the levels of significance. Thus the hypothesis

No. 6 is supported.

When the performance of conductive |o0ss cases was com
pared with performances of cases with sloping curve, it was ob-
served that the groups differed significantly at both the levels
of significance.

When the performance of conductive | oss cases was com
pared with that of the gradually sloping curve group, no signifi-
cant difference was observed on SSI First and Second orders. The
conparison of performance of flat curve group and of conductive
| oss group showed significant difference between the two on SS|
First and Second orders at both the levels of significance. The
conpari son of performance of the conductive | oss cases with that
of sloping curve group and flat curve group probably is fallaci-
ous as the classification depending upon the pattern of the audio-
grammay not be justifiable.
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TABLE 7

Showi ng the performance scores of mxed [ 0ss group on
SSI First and Second orders.

P.T.A PL PB SS| SS
in In M. First Second
dB B jn Oder O der

%

31. Age Sex  Ear

60 100 85 80 80

1 30 F
R 53 95 84 70 100
L 30 70 88 70 90

2 56 M
R 45 85 72 70 100
L 13 55 — 100 100

3 4 M
R 20 60 — 90 90
L —_— J— —_— R J—

4 2 M
R 40 80 90 100 100

Table No. 7 indicates the results obtained by m xed
| oss cases on SSI First order and Il Oder. The perfornance
ranged from70 to 100 per cent. The difference between the per-
formances anmong PB, SSI First order and SSI Second order could
not be conputed as the Nwas small and 'WIcoxon nethhed pair
signed rank test' was not applicable. Hence, no inferences
could be drawn.  However, there seens to be no difference anong
them as observable from Table 7.

To find out whether there is any difference in per-
formance of this group with regard to the other groups MWU test
waa enpl oyed for the reasons as nentioned before.
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When the mxed | oss cases are conpared with nornals
there exiata a significant difference with regard to SSI First
order but not SSI Second order sentences.  This discrepancy
may be due to the small sanple of the group. \Wen the per-
formance of mxed | oss cases are conpared with the performnce
of high frequency | oss group there exists no significant differ-
ence between the two groups on both SSI First order and Second
orders at both the levels of significance.

VWhen the performance of mxed | 0oss cases was conpared
with that of sloping curve group, on SSI Second order, it was
found that they differed significantly at both the |evels of
significance, whereas on SSI First order the difference existed
at 0.05 level but not at 0.01 level. This neans that 95% of
the time SSI First order yields difference in perfornmance anmong
m xed | oss cases and sl oping curve group.

The conparison of performance of mxed | oss cases with
regard to the performances of gradually sloping curve showed no
significant difference at both the |evels of significance on
both SSI First and Second orders.

When the performance of mxed | oss cases are conpared
with the performance of flat curve group on SSI First order,
there exists a difference between the two groups at both the
| evel s of significance. On SSI Second order, the difference
existed at 0.05 |evel but not at 0.01 |evel.
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Table 9

Show ng the performance scores of sensory neural hearing |oss group
on SSI First and Second order tests

P.T.A. PB SSI First SSI Second

8l. PL in order order score
No. Age Sex Ear ég dB :;xﬁ score in
in % percentage.
40 80 - 40 40
1 18 M
R 40 90 - 50 60
L 28 70 - 40 80
2 65 M
R 17 60 - 40 40
60 100 - 30 50
3 68 M
R 44 85 - 60 50
L 38 80 84 60 80
4 72 XM
R 32 75 88 60 60
65 100 - 30 50
8 NN E
R 60 100 - 50 50
L 38 80 - 70 70
6 19 M
R 10 50 — 100 90
L 25 65 85 70
( 58 M
20 60 88 70 70
L 34 75 60 60 50
8 47 M
R 25 65 72 65 50
57 100 - 50 40
9 33 ¥

R 52 95 - 50 50



S. P.T.A P PB SSI First SSI Second

Age Sex ear in laé'1 VBX or der order acore
No. dB in % score In
In % per cent age
L 39 70
80 — 70
10 48 M
R 39 80 — 70 60

Table 9 indicates the results obtained on 19 ears with
sensory neural |oss on SSI First and Second orders presented at
zero dB MR and 40 dB SL.  The performance ranged from30 to 80

per cent.

Wien the perfornmance of sensory neural |o0ss cases on
PB teat waa conpared with that of SSI it was found that there
existed no difference between the two, with regard to SSI First
order, whereas on SSI Second order there existed a significant
difference at both the |evels.

Wien the difference between performances of SN | oss cases
with regard to SSI First order and Il order were conputed by
using 'WI coxon matched pair signed rank test' it was found that
there was no difference between the two perfornances at both the
| evel s of significance.

To find whether or not the performance of the subjects
with SNIoss of hearing differ fromthat of other clinical groups
MWU test was enployed and the results of the analysis are
given in the Table 10.
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It was found that the performance of normals and SN | oss
caaea differed significantly at both the |evels. Thi s supporta
the first part of the hypothesis No. 4- SNIoss cases wll
differ significantly fromnornals on 3SlI test. Wien t he per-
formance of 3N |oss group is conpared with the performance of
m xed | oss group it is observed that they differ significantly

at both the | evel s of significance supporting the hypothesis

No. S.

\WWhen the performance of SNl oss group is conpared with
that of high frequency | oss group, it was observed that there
existed significant difference between the two - supporting the

hypot hesi s No. 6.

\When the performance of SN |oss group is conpared with
that of sloping curve group, no significant difference was ob-
served, whereas with gradually sloping curve group and the flat
curve group the performance of SN | oss group differed signifi-

cantly at both the levels of significance.

TABLE 11

Showi ng the performance of High frequency | oss group on SSI
First and Second orders

S age sx Er PLA PLindB PBMx SSI-I SSI-II
dB
L 13 55 100 90 90
131 M 60 100 90 100
> 2 v L 10 50 75 100 100
R 20 70 90 90 100
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Tabl e 11 indicates the performance scores obtained by
4 ears with high frequency hearing [ oss on SSI First and Second
order sentences presented at 40 dB SL with a conpeting speech
message at MC. R of OdB. 3 ears secured performance score of
90 per cent and the remaining one 100 per cent on SSI First
order and 3 ears secured 100 per cent performance score and one
90 per cent performance score on SSI Second order. No statis-
tical test could be applied as the Nwas very small.  However,
no observable difference was noticed anmong PB, SSI-1 and SSI-|
or der scores from Tabl e 11.

The differences studied on MannWitney U test between
the performances of H gh frequency | oss group and other groups.
The results of the analysis are given in Table It was found
that normals differed with regard to SSI First order fromthe
performance of Hy frequency Hy. 1 oss group at both the |evels
and showed no difference with regard to SSI Second order at both
the | evel s supporting the hypothesis - 6.
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Table 12 indicates that subjects with sloping curve
differ significantly in performance fromthe H gh frequency
| oss group on both SSI First and Second order at both the
| evel s of significance. The subjects of the gradually sloping
curve group show no difference in performance fromthat of the
subjects fromhigh frequency hearing |oss group. Subj ect s
with flat frequency curve showno differences with regard to
the performance on SSI Second order sentences fromthat of High
frequency loss at both the levels but on SSI First order they
differ at 0.05 [evel and not at 0.01 |evel.

TABLE 13

Shows the performance score of the subjects with flat curve on
SSI First and Second order

P.T.A, PL in P.BM, 95I-I SSI-II

Sl . - P~
No, A8e Sex IDar . "4p" g3 in
L 33 75 100 100 100
1 3 u
R 53 95 100 100 100
L 35 75 100 100 100
2 43 M
R 35 75 90 100 90
L 30 70 88 70 90
3 56 M
R 45 85 72 70 100
L 18 60 - 100 100
4 49 XM
R 13 55 - 90 90
L 57 100 . 50 40
5 33 F

R 52 95 - 50 50
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P.T.A. PL in P.,B.M, 8SSI=-I SSI-II

31' Age Sex PBEar in dB aB in
0. %

L 40 80 - 40 40
6 18 M

R 48 90 - 50 60

L 35 73 100 100 100
7. 42 M

] 35 73 90 90 100
8 24 M

R 58 100 100 90 100

L 38 80 - 70 70
9 19 ¥

R 10 50 - 100 90

L 18 60 - 90 100
10 24 M

R 438 90 - 100 100

L 60 100 85 80 80
1 30 ¥

R 53 95 84 70 100

Tabl e 13 ahows the results obtained on the perfornmanc
of flat frequency | oss group on SSI First order and SSI Second
or der. The performance ranged from40 to 100 per cent on SS|
First and Second order sentences. To find the differences in
performance anong PB, SSI First and SSI Second order 'WI coxon
Mat ched Pair S gned Rank Test' was appli ed. It was found t hat
there existed no difference between the perfornmances on SS|
First and Second order at both the | evels of significance.

When the performance on pB was conpared to the perfornance on
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SSI First order there was no significant difference between the
two at both the |evels whereas the performance on SSI Second order

performance on PB test were conparedno inference could be drawn

as N was smal |
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The performance of Flat curve group is conpared with
ot her groups on SSI First and Second order. The results are
Indicated in Table 14. The analysis of the results on Man
Witney Utest indicate that the performance of F at curve group
differ significantly with regard to normals, gradually sl oping
curve group and sl oping curve group of subjects on SSI First

and Second orders at 0.05 and 0.01 | evel s.

TABLE 15

Showi ng the perfornmance scores of subjects with gradually sloping
curve on SSI First and Second order.

g P.T.A Presenta- PB Mx SSl SSl
No. Age Sex Bar in dB tion In First  Second
- | evel % I n in
in dB % %
L
1 95 to 50 75 100 100
R 20 70 90 90
20 L — — —
2 M
R 40 80 90 100 100
37 L 65 100 — 30 50
3 F
R 60 100 —
50 50
4 A1 M L 33 75 100 100 100
R 53 95 100 100 100
5 9o M L 10 50 98 100 100

R 30 70 96 100 100
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Table 15 indicates the results obtained on SSI First
and Second order by the subjects of gradually sloping curve group.
The performance ranged from30 to 100 par cent.  No statistical
test could be applied to find the difference in performance
among PB, SSI First order and SSI Second order as the N was

smal | .
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Table 16 indicates the analysis of the results obtained
on conparison of performance of gradual |y sloping curve group
with normal s and sloping curve group. Normals on comparison
with performance of the gradual ly sloping curve group of subjects
on SSI First order and Second order indicated difference at 0.01
and 0.05 |evels. G adual Iy sloping curve group of subjects
differed significantly fromsloping curve group of subjects in
performance on SSI First and Second orders at both the |evels.

TABLE 17

Know ng the performance of sloping curve group on SSI First and
Second order tests.

Sl. P.T,A., PL P.B.M, 898I-I S5I-1I
No. Age Sex Ear in 4B in in
dB %
L 34 75 60 60 50
1 49 M
R 25 65 72 65 50
L 39 80 75 70 70
2 48 M
R 39 80 80 65 60
L 25 65 85 70 90
3 58 M
R 20 60 80 70 70
L 28 70 40 80
4 65 M
R 17 60 40 40
L 60 100 30 50
5 68 M

R 44 85 60 50
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P.T.A Ppin PBM

sl . .
e Sex Ea SS-1 S§-11
No. A9 A dB o
L 38 80 84 60 80
6 12 M
R 32 75 88 60 60
7 19 M L 58 100 95 % 80
8 22 F L 23 65 — ¥ 90

Table t7 indicates the results obtained by the sloping
curve group on SSI First and Second order. The perfornmance
ranged from30 to 90 per cent. By applying WMP.S R test it
was found that there is no significant difference between the
performances on SSI First and Second order sentences by this
group of subjects. Wen the differences anong PB, SSI First
order and SSI Second order were conputed, it was observed that
there existed a significant difference in the perfornmance on
PB and SSI First order and no difference on SSI Second and

PB scores at both the |evels of significance.

TABLE 18

Results of analysis of the data obtai ned on conpari son of sl oping
curve group with nornal s:

a O der of U V) V4 Z val ue _
OUP  sentence Scores Scores Scores in I nterpretation
Table A
Soping SSI- | 900 246 -1.377 0.08533 Ho accepted at
curve both | evel s
gr oup SS-1 | 935 234 -2.862 0.0021 Ho rejected at
Vs. both | evel .

Nor mal }
gr oup
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Tabl e 18 indicates that subjects belonging to the sloping
curve group differ significantly fromthe normals in perfornance
on SSI Second order sentences but show no difference on SSI First
order at both the |evels.

EXPERI MENT 6

To conpare the synthetic sentence identification naterial
with the conventional PBword lists in the assessment of discrim-
nation loss in hearing inpaired patients, Pl functions for PB
words and for synthetic sentences are drawn.  The fol | owi ng cases
were tested for this purpose:

(1) Acaseof mIdSNlossinleft ear

(2) Acase with bilateral flat sensory neural |oss.
Ri ght ear was tested,

(3) Acase with gradual sloping curve with SN |oss.
Ri ght ear,

(4) A case with bilateral sensory neural |oss with severe
slope. R ght ear was tested.

The audi ograns of the above cases are presented in the
graphs 4, 5, 6 and 7 respectively.

G aph 4 shows the PI function for PB and SSI.  The
nunber of squares under each of the PI function curve was sumred
up to represent the areas of the curves. On PB discrimnation
test the area is 5651 and on SSI the area is 4687. The areas
show a sizable discrepancy. This may be due to the difference
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in language as PB words were in English and SSI was in Kannada.

G aph 5 shows a sizabl e discrepancy between the areas
of PBand SSI. Again this discrepancy may be attributed to
differences in the | anguages of the two tests. The areas be-
ing 6060 for SSI test and 2959 for PB.

Gaph 6 and 7 al so show sizable difference in the areas.
In all the graphs except for No. 4 (Flat curve) the PBarea is
| arger than the SSI area.

EXPERI MENT 7

To find test retest reliability, the test was re-ad-
mnistered on 10 randomy selected subjects after a week of the
prior testing. The results of the two tests were subjected to
rank correlation test. It was found that the reliability was
high as the correlation values were 0.56, 0.76

EXPERI MENT 8

To find the content validity of the test, the per-
formances on SSI were conpared with the performances on PB words.
They were conpared with regard to nornals and each of the clinica
group.  The statistical significance of the difference between
the two sets has been conputed using WIcoxon matched pair signed
rank teat. The Table 19 in the next page indicates the results
of anal ysis.
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Table 19

EL' G oups Significance of difference
1. Normals Si gni fi cant
o Conductive |oss Signi ficant

3. Sensory neural |oss | nsi gni ficant

4. M xed | 0ss No inference could be drawn
5. Hgh frequency |oss - do-

6. Flat curve | nsi gni fi cant

7. Gadually sloping curve | nsi gni ficant

8. Sloping curve | nsignificant.

Fromthe above data no valid conclusions can be drawn
probably due to the difference in the |anguages. Probably the
attenpt of establishing validity by conparing the perfornance
on SSI test with the performance on PB list nmay not be justi-
fiable. Yet this has been done as there is no alternative.
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CHAPTER V

SUMMARY AND CONCLUSI ONS

Speech audionetry is an invaluable tool for diagnostic
purposes.  Traditionally nonosyl|abic words (PB words) and
spondee words were used as materials for speech audionetry. Certain
shortcom ngs have been noticed in traditional speech audionetry.
To overcone these shortcomngs Jerger et al (1968) have devel oped
a new approach to speech audionetry. | n Kannada | anguage there
are no standardi zed speech materials developed so far. It is
difficult to construct PB and spondee word |ists in Kannada as
there are a few nmonosyl | ables and a few equally stressed disyllabic
words.  For this reason, in this study, an attenpt is nade to
construct asyntheticspeechidentificationtestsinKannadaonthebasis
of "A New Approach to Speech Audionetry". (Jerger J. 1968)

Synthetic sentences were constructed using nost commonly
used words in Kannada | anguage.  Ten first order sentences and
ten second order sentences were constructed. To make the task
nmore difficult these sentences were recorded with a continuous
conpeting speech message. First, 3 lists of First order and
3 lists of Second order sentences were presented to 30 normal hear-
ing subjects for getting performance pattern and to find the pre-
sentation |evel and MCR | evel at which perfornance i s maxi num

As this was very lengthy and time consumng and al so
as fatigue mght have affected the performance of the subjects a
second tape was prepared. It consisted of 1 list of First order
sentences, another list of Second order sentences on one track and
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conpeti ng speech on the other track. Thia tape-2 was presented
to 30 nornmal hearing subjects for conpeting normati ve data. Next
It was admnistered to 8 conductive hearing | oss cases, 4 m xed

| oss cases, 10 sensory neural cases and 2 hi gh frequency hearing

| oss cases to study their perfornmance on this test. The obt ai ned
data was subjected to statistical analysis (MannWittney - U
test-Siegal's 1956; pp. 166-27) for finding the statistical
significance of differences anong the groups. PB word test was
admnistered to all those cases and normal who know English and
Kannada | anguages. The data obtained on this test were conpared

wth that of SSI test by applying WIcoxon paired sign rank test.

To conpare the performance of 4 subjects of different
audi ogrampatterns in terns of area, Pl function curves are drawn
for PB and SSI scores obtained at different intensity |evels. The
reliability of the test was conputed by anal ysing the data ob-
tained on two different days for the sanme test on ten randomy

sel ected subj ects.

Concl usi ons:

The follow ng inferences can be drawn fromthis study.

1. The performance on the SSI test varies directly wth the

| evel of presentation and inversely with MCR

2. Nor mal s obt ai n maxi mumper f or rance scores on SS|I test at

40 dB SL and at 0 dB MR | evel .

3. There was no significant difference between normals and

conductive | oss groups on SSI Second order sentences than SSI First
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orders

4, Sensorineural hearing | oss group showed significant dif-
ference in performance with regard to normals and other clinica
groups except conductive |oss group on SSI Second order.  The
di screpancy with regard to conductive |oss group could not be
explained with the hel p of the available data and may be due to
an experinental error.

5. M xed | oss group showed significant difference in per-
formance with normals and other clinical groups on SSI Second
order except for gradually sloping curve.

6. Hgh frequency loss group differed significantly in per-
formance fromclinical groups except in gradual sloping curve
fromnormal group

7. It is observed that classifying patients solely on the
basis of the pattern of audiogram seens to be fallacious.

8+  Conparison of the performances on PBword lists and
SSI lists did not yield any valid conclusions as conparison of
SSI test in Kannada with English PB test may not be appropriate.

9. SSI First order test seenms to be not as valid as SSI
Second order test as the former shows many discrepancies in the
results.  This can be explained on the basis of the nature of
the Second order sentences.

10.  SSI Second order test appears to be a valid clinical tool



o1

and may be used as a test for speech discrimnation especially
wi th subjects who know Kannada only.

Limtations:

1. The study is not conducted on a | arge popul ations and
may require further standardization.

2. The test cannot he used with illiterates and children

3. The norphol ogi cal aspects of Kannada | anguage are not
fully controlled in this study.

Further recommendati ons;

1. Construction and standardization of materials by taking
the root of words and by considering the preceding words instead
of the following words and finding the difference, if any, between
this and the present test.

2. Conparison of English S3I with Kannada SSI to study the
di fferences.

3. Finding binaural effect by using conpeting speech in
place of noise as in Fel dman's experinents (Beltone Transla-
tions).

4, Eval uating the efficacy of hearing aids using SSI test.
5. Finding the inprovement in auditory training.

6. Developing SSI test in other |anguages.
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Audi o frequency anal yzer B & K type 2107 (used for calibration)

Tpe 2107 ia an a.c. operated audio-frequency anal yzer of

the constant percentage band wi dth type.

It has been designed especially as a narrow band sound and
vibration anal yzer, but may be used for any kind of frequency
anal ysis and distribution nmeasurement within the specified fre-

quency range.

This instrument is used with artificial ear type 4152 and

artificial mastoid type 4130 for a.c. and b.c. calibration.

Artificial ear - type 4152 - A E. type 4152 is designed
to enabl e acoustical measurenents on ear-phones to be carried out
under wel | -defined acoustical conditions (I.S. O specifications),
|t consists basically of a replaceable acoustical couple and
two sockets for the nounting of a condensor m crophone cartridge
type 4132 and a cathode fol |l ower anplifier type 2163, connected to
the A F. analyzer type 2107. A spring arrangement is provided
to fulfill certain standard requirenents regarding the force
applied to the object under measurement.  To enabl e acoustica
testa, to be made on head phones used in audio-neters, a Six
centimeter cube acoustical coupler is provided in this type.

The artificial ear satisfies the 1.S.Q specifications
(1.S.O0/T.C 43).
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CHAPTER- 1

1 8AZIA C24AENN C2AAEZA FUA A

2 8§AZAVAEEELQA ©EAUA ¢EAEBBEWYHE

3. JUAVEAF HI C2BAcEAPE E

4 “"IPRAPAGA VKA ¥4A CEGAEF afA

5 ajyRELPIA MBEPECEAUAA SgiRA

6 1PAJAE »AzEIAZAC2HA vAASAUE

7 E29AVAED ¥4APRVA 24 PALA

8 IPA2E EPEzAL vEEAcEAZL SUE

9 PibviA VEEA C24A AIAPEC2AAMYBE  E£RA
10 PAAIS PAQAF °RESgRACKIAEZIA



CHAPTER- 2

1 & ARIiZIPAF ©lgigA §CAAILIREPEA QIR PE
2 AiR2PBR ©1 ©1 PA!iMir 2AQREPEPE A

3 YEBIUA WREIZACAIER £RANASOAAZELVZEVIA A
4 TEM 8°AAUAL vAMAV E® VAEE® VABIRZAKUE

5 ,ARd §ONHAS0A ol MYPEEAN SRAA

6 EAEREAQA CEIUA BA1d SqRAEKPEL EpE VAEEA
7 PEzAI Vi A ZEAV PE,_AE® ERPEE® £8A

8 gAUACAQIVAAIE CAVARIVEI°UE IPAz@& PA_IA

O SAUAQAEBIBESAUAgAARIEEAY <llnzE vgRAV KPE
10 ©IUAJ°UECEAVZECAAA SgIVAEE b~ EUAKQGA



ALL I NDI A I NSTI TUTE OF SPEECH & HEARI NG MYSORE 6
Synthetic Speech ldentification Test Score Sheet-1.

Nane Age: Yrs. Sex: M F
List-1-Order of presentation: 2 58 96 41310 7

1 8AzIAVAEEEAQRA CEAUA CEAEBDEMYBE
2 2z RELPIA MADEPECEACUAR SgiRA

3 TIPA2E BREzAL vEEAcLAZL SUE

4 Piovih vEZA C2 AiAPEC2GIA MYBEE LA
5 1P\ JAS »AzEJAZAC24A vBASAUE

6 PR PAQA VA ¥4A CEgREF ofA

7 8AZIA C24A EAN C2BAEZA FUA A
8 JUAVKAF HI Ca28AcfA2fE E

9 PAAI® PAGAF <EESgRACEAEZA
10 E24AVAED ¥&APReviA2A PAL]

No. of correct ldentification: Percentage
No. List 2- Order of Persentation- 6 1 3 104 2 97 5 8

1P JAS »AzZEJAZAC2GA vAASAUE
§AZIA C24A 2L AN C2AAEZA FUA &
JUAVEAF HI1 CaBAcfielE E
PAAIS PAQAF ©RESgRACKIA EZA
""IPIA PAGIA VXA ¥ CEQBEF ofA
§AzIA VAEEEAQIA CEAUA ¢£AEBDBVYBE
PlovIA VEEIA C24A AIAPECAIA MYAEE£A
E2gAVAED ¥4APBoviA 24 PAt

ajiy RELP MYBEPECEACUAIA SgiRA

10 “EPA2E BPEzAlI VEEA o£A2L SUE

©WooO~NOoO Ul WN P

No. of Correct ldentification = %



SSI Score sheet-2

No. List 3- Order of Presentation: 10 1 58 392 46 7
PAAI® PAQAF SRESgIRACEIA EZIA
8AZA C29A X AN C2EA EzA FUA A
ajiyELp\ MYBEPECEACUAIA SgiRA
IPA2E PEzBL vEEAoEARL SUE
JUAVKAF HI CaBAcfi2lE E
PioviA VEZIA C28iA AiAPEC2GIA MYBEE£IA
SAZIA VAEEEAQIA CEAUA ¢ EAEBDBMYBE
"R PAGIA VXA ¥R CEQBEF ofA
1PA JAE »AzEJAZAC2HA vAASAUE

10 E2AAVAED ¥ARA PRV 24 PAL]

=

O© 0O NO O hWDN

No. of Correct identification= Per cent age =
SET- 2
List 4 — Oder of Presentation; 458 37 19 10 6 2
1 “EAM 8°RAUAY: VAYAV E® VAEE® VAEIRZAMUE
2 _ANd SOR A8l Sofl MYPEEAA 2RAA
3 gAUACAQIVIAIE CAVARIVEI °UE “IPAz&& PA_IA
4 YEAWUGD WREIZACAIER FANASOAAZERZBEVIA A
5 PAz®L vi\'A ZEAV PE_AE® E®PEE® £8A
6 A& 2PizE2AF <lgiNgA SCAAILIREPEANqIRIEPE
7 SAUAGAEBBESAUAGAAENEAY ©flnzE vaRAV KPE
8 CAUAJ°UECEAVZECZAA SgVAEE b~ EUAEQA
9 £AFREAQA CEAUA "BA1d SqEAEKPEA EpE VAEEA
10 Aill2PAR ©1 ©1 PA!UMAr 2AqIREPEPE A

No. of Correct ldentification= Per cent age%-

SSI Score Sheet -3



List 5 Oder of Presentation: 96 24381 105 7

1 SAUAGAEBIBESAUAgAAEMEAY <fnzE vaRAV KPE

2 FARREAQA CEIUA "BA10 §qizAEKPEA EPE VAEEA
3 AiA2PAR ©1 O PA!i¥ir 2AgiREPEPE_ A

4 TEA §9BAUAL VALY E® VAEE® VAEI®ZABUE

5 ¥ESAUGID WREAZACAIEN £ARASOAAZEAVZEVIA A
6 gAUACAQRVAAIE CAVARIVE] °UE "IPAz@& PA A

7 & 2RA\zEAF SgiNgA SCAAIEIRIEPEANqIREPE
8 CAUAJI°UECEAVZECASA SgVAEE “Ir ~ BUAKQRA

9 .ANd SONIASHA Sofl MYPEELAR 2RAA

10 PAz®L VIR A ZEAV PE_AE® E®2EE® £8A

No. of Correct Ildentification: Per cent age:

List — 6 Oder of Presentation: 817 6 4 3 10 2 5 9

1 gAUACAQIVAAIE CAVARIVEI °UE “IPAz@& PA_IA
2 & ARizEAF <lgiNgiA SCAAIEREPEAAqRERE
3 PAz®@L vk A ZEAV PE_AE® ERPEE® £8A
4 FAFREAQA CEAUA "Bi10 SqEAEKPELR EUE VAEEA
5 TEA 8°AAUAL vA¥LEV E®@ VAEE® VABIR@ZABUE
6 ¥EBIUGAD WEAZACAIER EARASCAAZEAVZEVIA A
7 CAUAJI°UECEAVZECASA SgVAEE “Br ~ BUAKQA
8 AiAGPBAR O ©1 PA! UM 2AqREPEPE A
9 _ANd 8O EASHh Sall MYPEEAN 2RAA

10 SAUAQAEBIESAUAQARARIEALEAY ©lnzE vARAVY KPE

No. of correct ldentification = Per cet age%-

SSI TEST I N KANNADA — SCORE SHEET FOR TAPE -2



SSI SCORE SHEET - ||
NANE AGE SEX-M F
Listl. Order of Presentation: 10 1 58 39 2 46 7
1 PAAI® PAQAF SRESgRACEAEZA
2 8AZIA C2HA 2L AN C2AAEZA FUA &
3 A REPA MBEPECEAUAIR SgiRA
4 IPA2E PEzAl vBEAo£AR) SUE
5 JUAVRKAF HI CagAcfAE E
6 PileviA VEEA C24IA AI\PECGIA MYAEEERA
7 SAZIAVAEEEAQA CEAUA ¢EAEBBRVYAE
8 “IPAPAQA VA ¥4A CEgOEF ofA
9 1A JAE »AzEIAZAC2GA vAASIUE
10 E2gAVAED ¥4 PidoviA 24 PALA
No. of Correct ldentification= Pr cent age
Second Order Sentences
Order of Presentation: 458 37 19 10 6 2
TEAl 8°RAUA: vA¥AY E® VAEE® VARIRZAAUE
JANd §ORHASTA Sol MYPELAA 2RIMA
gAUACAGIWAAIE CAVARIVE] °UE “IPAz@aE PA_IA
YEAAUAID | WREIZACAIER £RARCASCAAZEAVZEVIR A
PAZzAL Vi\'"A ZEAV PE_AE®@ ERPEE® £8A
& 2RizPAR g § ORI EIRERE iR PE
SAUAGAEBBESAUAgRALIEIMEAY ©linzE vaRAY KPE
OAAI°UECEAVZEC2AA SgVAEE b~ BUAKQA
£AFREAQA CEIUA " A1d SqEAEKPEAR EpE VAEEA
10 AiREPBR ©1 ©1 PANUMAr 2AQREPEPE, A
No. of Correct ldentification = Per cent age:

© 0O ~NO O WN P
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