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| NTRCDUCTI ON

Speech is one of the nost inportant vehicles of human
communi cation system To be able to hear and conprehend
normal speech, requires nornmal auditory integrity. For the
purpose of identification of auditory integrity, speech
audionetry is essential. According to Levine (1960) "To
hear is as natural and effectless an occurance as it is
i nvisible. Man woul d as soon ask hi nsel f how breat hi ng keeps
hi m physi cal |y alive as how heari ng keeps hi m physi ol ogical |l y

alive" (Gted by RR Rupp 1980).

Pure tone audionetry is the basis for any audi ol ogi cal
assessnment. It reveals the degree and type of loss. It
facilates the decision as to the need for further tests or
nmedi cal interventions. The know edge of pure tone audi onetry
gave way to t he devel opnent and standardi zati on of further
tests such as S1.S1., AB L. B, etc. The process of pure
tone audionetry i s unconplicated and is easily adm ni stered*
“"ldentification of the stinulus by the |istener presunes a
relatively sinple neural apparatus and the response, usually

rai sing the hand i s not conpl ex one" (Herman Allan Schill, 1982).

| nspi te of having such advant ages, pure tone audi onetry,
alone has many limtations. It serves the possibilities, but

not realities. It helps in esimation only. Pure tones are
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not common in everyday life situation. Speech sounds are nore

meani ngful. It reflects thecritical activities of |life sad
t he conprehensi on of social comunication. The conventional
pure tone proceedings fail to provide any infornmation about a
person's ability to hear above the threshold. Ability to

per cei ve pure tones does not require any psychic integration
or synthesization thus the results are inadequate in the

di agnosis and differential diagnosis of various auditory dis-

order (Wlleford, 1969).

Speech audi onetry reveal s nore information regardi ng audi -
tory functions, when conparing to pure tone audionetry. The
advant ages of speech audionetry are:

1. Sensible to use the sounds of speech to nmeasure the threshold
for speech intelligibility rather than to approxi mate that

threshol d by sinply averaging pure tones (Hrsh,l, et al 1952)

2. Confirns pure tone thresholds (Garhart, 1971; Hodgson, 1980).
3. Facilitates the evaluation of auditory capabilities by
proceedi ng from sinple pure tones to nore conpl ex speech

stimulus (Asen, Matkin, 1979).

Speech audi onetry too, has |limted diagnostic val ue but
when conbi ned with other battery of tests it gives many usefu

i nf ormati on.

Rol e of speech audionetry:

1. Assessnent of basic comunicative conpetence for aura

| anguage i nput .
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2. Corroborative information in the identification of slte(a)
of | esion.

3. Assessnent of |anguage i nput conpetence in popul ation*
with linguistic limtations.

4. Measurenent of effectiveness of personal anplification
devi ces.

5. ldentification of the possibly pseudohypocusis |istener.

6. Measurenents on central auditory dysfunction w th enphasis
on identification of central lesion site.

7. Measurenents on central auditory processing abilities.
Identification systens for |ocating the individual wth
audi tory perceptual deficits.

8. Evaluating the effectiveness of aural therapeutic interven-
tion. The quantification of the remedial approach.

9. The recommendations for clinically appropriate speech

protocols. (R R Rupp and Kenneth, G S. 1980).

The materials used for speech audi ometry are words (nono-
syl | abi ¢, disyllabic and pol ysyl | abi ¢c), nonsense syl | abl e,
sent ence, continuous di scourse etc. which hel ps in establishnent
of speech reception threshold, threshold of detectibility,
threshol d of tol erance, or disconfort |evel, social adequacy

I ndex, speech discrimnation scores etc.

Head for the study:

In recent years, speech audionetry has gai ned w despread

acceptance in the audiological test batteries. As aresult,



it becones essential to devel ope different types of test

mat eri al s.

According to 1971 census, 1652 not hertongues are there
therein India. Its not possible to have a common speech
material. The available speech material in Indian | anguages
are Hndi (Abrol, 1970; De, 1973); Kannada (Nagaraja, 1973;
Raj ashekhar, 1976; Henal atha, 1981); Ml ayal am (Kapur, 1971);
Tam | (Kapur. 1971; Sanuel, 1976); Qujarathi (Mllikarjuna,
1984) and Mani puri (Taauja, 1984).

Purpose of the study:

Adm ni stration speech test in native | anguage is idea
since perception of speech is influenced by his nother tongue
(Weinrich, 1954; Delattre, 1964; Singh, 1966; S ngh and Bl ack
1966; CGate, 1971). Speech audionetry bei ng an i nport ant
di agnostic tool, it is essential to devel op speech materi al

for Bengali popul ati on.

The present study attenpts at constructing and standard-

| zing speech test nmaterials in Bengali |anguage.

1. To devel ope speech test material in Bengali |anguage to
determ ne SRT and speech discrimnation scores.
2. To standardize the teat materials by finding the articul ation

gain function curves in Bengali speaking normal hearing

subj ect s.



GLOSSARY:
- Binanral - listening with both ears to either the same or
different stinuli.

- Carrier phrase - The phrase, such as "say the word ..."or"

"you will say ... whi ch proceeds the stinulus word during
speech audionetry. It is designed to prepare the patient
for the test word and to assist the clinician (if nonitored
|ive voice is used) in controlling the input |oudness of the
test word.

- Cold running speech - Rapidly delivered speech, either pre-
recorded or by nonitored |ive voice. Such that the output
I s nmonot onous and t he peaks of the words strike zero on the

VU net er.

Consonant - nucl eus consonant (words) - Mnosyl | abi ¢ words
used in testing. Wrd discrimnation each word is conprised
of three phonenes, the initial and the final phonenes being

consonants and t he m ddl e phonene a vowel or di pthongs.

Monaural - listening with one ear.

Monitored live voice (MV) - Introduction of a speech signal
(as in speech audionetry) by use of a mcrophone. The | oudness

of the voice is nonitored visually by neans of a VU neter.

Most confortabl e | oudness (ML) - The hearing | evel designated
by a listener a the nost confortable listening |evel for

speech.

PB Max - The hi ghest speech discrimnation score for PB words
obtai ned on a performance - intensity function regardl ess of

| evel .
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Performance-intensity function - A graph show ng the percentage
correct of speech discrimnation nmaterials as a function of
intensity. The graph usually shows the discrimnation score
on the ordinate and sensation level on the abscissa. Its also
called articulation gain function curves.
Phonetical |y bal anced words - Alist of fifty - nonosyll abic
words used for determnation of word discrimnation scores.
Theoretically, each list contains the sane distribution of
phonenes that occurs in connected di scourse.
Range of confortabl e | oudness (RCL) - The range in deci bel s,
bet ween threshold for speech and the point that speech becones
unconfortably loud. It is determned by subtracting the S T.
fromUCL (Unconfortable |evel for speech - speech threshol ds
indB). It is also called dynamc range for speech
Saw t oot h noi se - A noi se conprised of a fundanmental frequency
of 120Hz, with equal anplitude at all harnonic frequenci es.
Signal to noise ratio (SN for speech - The difference in
deci bel s between a signal (such as speech) and a noi se presen-
ted to the sane ear (ears). Wen the speech has greater
intensity than the noise, a positive sign is used? when the
noi se has greater intensity than the signal, a negative sign
I s used.
Soci al adequacy index -A neasurenent of hearing handi capped
determned by the speech threshold and word discrimnation

Score.
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Speech audioneter - Aa audioneter calibrated in dBHz for
speech. It should be capabl e of presenting speech materials
by nonitored |ive voice, tape or disc recording. Signals

may be fed into either or both earphones or into the sound
field by means of one or nore | oudspeakers.

Speech detection threshold (SDT) - The hearing | evel at

which a listener can just detect the presence of an ongoi ng
speech signal and identify it as speech. Some tines called

t he speech awareness threshold ( SAT).

Speech reception threshold - The threshold of intelligibility
of speech.

Spondai ¢ word (spondee) - Atwo syllable word (having comon
usage i n the | anguage) pronounced with equal stress on both
syl | abl es.

Spondee threshold - The | owest hearing |evel at which 50%of
a list of spondees is correctly identified.

Synthetic sentence identification (SSI) - A nethod for deter-
mnati on of speech discrimnation by neans of seven word
sentences that are grammatically correct but neani ngl ess.
Threshol d - Least audi bl e sound pressure | evel.

Unconfortabl e | oudness | evel - That sound pressure |evel
(often reff. to in dBH.) at which speech becones unconfortably
| oud.

Wirrd discrimnation score - The percentage of correctly iden-
tified itens on a word diaerimnation test. Oten terned

di scrimnation score (DS) or PB scores.
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- Wrd intelligibility by picture identification (WPI) teat -
A word discrimnation test using picture for testing the

speech di scrimnation of young chil dren.
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REVI EW CF LI TERATURE

The science of Audiology, as a different entity was born
following Il Wrld War. Wrld War Il saw many handi capped
i ndividual. To habilate the war victins, who | ost communi ca-
tion abilities, to assess the extant of their hearing |oss
with or without communication disabilities and to differentiate
organi ¢ and nonor gani ¢ deaf ness (such as pseudohypocusis).
Thi s branch of hearing science and neasurenent of hearing

acquity came into existence.

Te gather information, regarding a hearing inpaired indi-
vidual, is reflected, inhis ability to handl e speech i nput.
The cl assi cal basic audiologic battery for each ear includes
four essential neasures of (1) pure tone air conduction thresh-
olds (2) pure tone bone conduction thresholds (3) spondee

thresholds (4) an estimation of his discrimnation ability.

Foundation stone in the field of hearing science was
| ayed as early as 1800. G WPfingsten 1804 and Itard (1821)
used various nethods to show and reveal inprovenments in hearing
speech (cited by Fel dman 1940). The efforts thus putforth,
facilated for the identification of speech discrimnation as a

separate concern, By 1821.

Literature reveal es that phonographs were used i n Ger nany

that utilized cylinders to present naterials to the |istener.
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In this, the reception was found to be poor and hence whi spered
tad |ive voice techni que were used. The distance of the

aubj ect and the tester was vari ed.

In the late 1800, various instruments and their nodifica-
tion were incorporated. Instrunments such as phononeter, mcro-
phenaut ogr aphs were used. But this results had mninal di agno-
stic significance. Live voice was the prinary node of conveying
t he nessage, general speech was used to determ ne under st andi ng.
Nonsense syl | abl es were devel oped in the early 20th century, to
make the neasures nmere critical which was further facil ated by
t el ephone research and later certain vowels |ists were prepared
(Fl etcher and Steinberg, 1929 cited by R R Rupp 1980). At that
time Fl etcher was concerned with developing a test of intelli-
gibility so as to determne human sensitivity. One of the tests

he used was fadi ng nunber teat using group audionetry.

Wth the advent of technical knowhow, sophisticated instru-
ments and techni que in neasurenent of speech intelligibility was
begi nning to be enpl oyed. Hughson and Thonpson in 1942, incor-
por at ed such techni ques in the neasurenent of speech intelligi-

bility.

Monosyl | abi ¢ words were first devel oped by WH Bristol in
1926 for children. 1n 1927, F etcher produced an intelligibility

test at Bell Labs. and was nainly used for hearing aid testing.

Admnistration of paired - word |ist along with nonosyl | abl e

wor ds wer e developed in |late 1930 was chiefly inported for
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heari ng consi deration and usage. One of the pioneer in this
consi deration was West (1938). List that was devel oped by
West used to test various speech paraneters in di agnosi ng

heari ng handi caps.

The psychoacoustic | aboratory at (PAL) Harvard University
carried an extensive research on speech communication during
VWrld War Il. During war time, comrunication was extrenely
| nportant, hence three areas were given nore inportant i.e.
teat materials, speakers, and systens of transmtting nessages.

The PRL devel oped 14 tests using specific testing criteria.

According to Hdert and Davis (1951) the PAL testing
systens are inadequate for testing human hearing | osses. Hrsh
devel oped the W22 lists. In this the calibration of the
recording and a carrier phase was included (even the SPL for
presentation was al so of concern). The list, the W22 gai ned
wi de popularity. A great anount of research by several invasti-
gator such as Brandy, 1966; Canpbell, 1965; Carhart, 1965;
Oreston et al, 1966; El per 1960; conducted studies to determ ne
the reliability of W22 lists. Studies nmade during 1961 to
1964 had questions on its reliability and use of full lists.
Suggestions were al so nade regarding the use of abbreviated
lists (El pern, 1961; G ubb, 1963; Lynn, 1962; Resnick, 19627?
Tobi as, 1964). There exists significant difference between

the list and vocabul ary, which was a naj or defi ci ency.



12
The investigator of the PAL gives nore inportance to fam -
liarity. Harvard PB lists were phonetically balance. The W22
| i sts devel oped at central institute for the deaf were found to
be easier than Harvard PB | ists. But Hrsh (1952) stated that
one of the short comngs of W22 lists is that the results fails
to differentiate satisfactorily between m xed deaf ness from

conducti ve deaf ness.

In 1959, Lehiste and Peterson attenpted at formul ati on of
a list of phonetic bal ance than phonem c bal ancing. They sel ected
consonant - nucl eus consonant (C N O syllables. According to
Carhart, 1965. This CNC |lists (which has 1263 words and t en
lists) and Harvard PB list yields conparable results though the
criterion used is different (Harvard |ists has consonant vowel

or vowel consonant conbi nati on).

In 1963, the north western University auditory test No. 4
(NJ was devel oped (Tillman, Carhart and Wl ber). It has 95
wor ds pl us sane additional words. In 1966, Tillman and Car hart
devel oped test No. 6, which consists of CNC nonosyl | abi ¢ words

and wer e phonetical | y bal anced.

Later nmultiple choice tests, rhymes tests and nodified
rhynme tests were devel oped. One of the wi dely used discrim na-
tion tests is rhyme tests devel oped by Hense et al (1965). The
rhyne test uses a semclosed set and the |istener wites down the
initial consonant to a provided word stem Wereas the nodified

rhyme test is a closed response format.
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The Kansas Uni versity devel oped the K U. speech discrim-
nation tests. Specialize test lists for different frequency
regions were prepared by 3 aaen 1974 to assist in hearing aid
selection. An abbreviated |ist for screening purposes was

prepared by Rose (1974)

I n the devel opnment of these test materials, frequency of
words in conversational use and the phonetic bal ance of the

wor ds were not considered in the tests devel opnent.

Approach For Determ ning The Spondee Threshol ds:

The clinical determnation of spondee threshold is been

di scussed which is in practise since md-seventies. It presumes
a mature, co-operative and notivated adult. It incorporate
nonitored |ive-voice presentation of the stimuli, an ascendi ng

3dB intensity step series in the threshold probe phase, and a
rei nforcenment cl osure procedures as its conpl eti on exerci se.
The procedures that are invol ved are:

1. Famliarization of the word |ist

2. Instructions to the |istener

3. Oientation-attendi ng phase
4. Threshol d probe phase
5

Rei nf or cenent and cl osure phase.

Fam liarization:

At this level, the clinician reads out the spondees at a

suprat hreshol d | evel (35-40dBSL) to the patient. The patient
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Is seated in the sound treated room facing the audi ol ogi st at
an approxi mate 45° angle. |If the subject understands all the
stimuli words then next steps are followed. Qherw se, the
list is read out once again with subject repeating after the
tester. The unintelligible words or the words that are m ssed

are renoved fromthe |ist.

| nstruction:

An excessive instruction may confuse the task. Hopkinson
1978 (cited by R R Rupp, 1980) advocates usage of short instruc-

tion such as:

" New!| amgoing to read these words, but one at a tlne want
you to repeat each word after me. The words wi ||l ?ett|n%
softer and softer. This is deliberate for | want to ind t he

| evel where you can just understand the word as you |isten
carefully. It is all right to guess if you are not sure.
Please li1sten carefully. Repeat each word if you can. Please
guess if necessary. Do you have any questi ons?"

QOientati on-Attend ng phase:

Two spondees are presented at 25-30 dBSL. The intensity
| evel is than decreased in 5dB steps, with two words presented
at each level. This phase may end in zero dB en t he attenuat or
dial of the audioneter, or when the |listener m sses one or both

words at sane dial |evel above this nornal base line |evel.

Threshol d probe:

In this phase, the audiol ogist attends a 50%correct

response criteria using 2dB steps attenuation or increnent.
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Rei nf or cement and cl osur e phase:

Thi s phase gi ves the |istener enough satisfaction regarding
his own performance. After threshold probe, the tester increases
the intensity by 5dB and cheeks for the better response. This

phase al so checks or the initial evaluation.

Quidelines for determning the threshold |evel for speech
1979 state that "Speech audionetry is a procedure for measuring
an individual intelligibility threshold for speech materials. An
i ndividual's threshold for speech is defined as the intensity
| evel at which he can respond correctly 50%of the material pre-

sented to him

Pur poses for assessnent:

1. Hearing level for speech - The SRT scores establishes a
hearing level for speech stimuli, both in the sound field
and al so i ndependently for each ear, thereby providing us
the estimation of the listener's comunicative |istening
abilities. It establishes a basic hearing |level (or 'loss)

for speech.

2. Abase intensity level in calculating word discrimnation
scores - The SRT helps in the establishnment of the intensity
| evel above whi ch the audi ol ogi st gat hers speech discrim -
nation information. Forbis and Martin (1978) fromtheir
study reported 38%of the audiol ogi st uses 40dBSL in

relationship to SRT for checking suprathreshol d under st andi ng
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ability through the use of nonosyl | abic phonetically

bal anced word |ist. Sone use 25dBSL to 45dBSL but
majority of the clinicians uses SRT as the base intensity
| evel to determne the subsequent intensity dial level in
adm ni stering nonosyl |l abic word Iists.

3. Consistency check with pure tone average - By conparing

t he pure tone thresholds with spondee threshold of the
ear under test, especially 'speech’ carrying frequencies
(nanely 500, 1000, 2000, 3000Hz), which is +5dB consi dered
to be clinically acceptable (Berger, 1971y cited by RR
Rupp, 1980); Hopki nson proposes a formul a to make such
consi stency probe easy "The SRT should correspond to the
best of the three pure tone speech frequencies by m nus

8 to plus 6 dB" (cited by J. Katz).

D agnostic and prognostic informati on: This can be nade by

conparing the SRT of bone conduction and SRT of air conduction.

Assessing anplification assistance:- The scores of SRT enabl es

an audi ol ogi st in the assessnent of possibl e hearing aid/ nanage-

nment nodalities.

Research: - The recei ved data nmay be enpl oyed for research
pur poses by vari ous professionals such as Audiol ogi st, Speech
Language Pat hol ogi st, G ol ogi st, Qccupati onal Therapi st, socia

Wr ker etc.

One of the major responsibilities of an audiologist is

to provide and interpret data to identify the site of lesion in
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the aberrant auditory system Studies confirns that speech
intelligibility testing particularly speech discrimnation
testing is useful in differeatiating sensorineural sites of

| esion, i.e. cochlear, retrocochl ear pathol ogy.

Shanbaugh (1967, cited by Steven C Wite) states that
speech discrimnation testing is one of the nost useful too
in early diagnostic tests for tunors within the internal audi-
tory nmeatus, and Carhart (1965) reported that a noderate
reduction in discrimnation is a frequent synptomin Meniere's

di sease.

Wal sh and silverman (1946) reported that if a patient's
articulate score increases proportionately with intensity, i.e.
as with the normal ear, the patient have normal cochl ear
function.

"A very poor PB Max scores should continue to be thought
of as a synptom+f neural pathol ogy, while good scores shoul d
not preclude further evaluation of eighth nerve function and
appear ance. Audiologic data can remain only a part of a conplete
eval uation"(Steven C Wite, 1980).

Presbycusis may be classified interns of two aspects of
whet her the patient have suffered a breakdown in clearity of
speech perception (that nmay be out of proportion to the
pattern of their pure tone | oss) schuknecht (1955? 1964) states

t hat such a breakdown characterizes presbycusis due to neural

rather than epithetial atrophy.
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In early otosclerosis, the discrimnation scores are
within normal range. |n advanced otosclerosis, thereis a
tendency to produce discrimnation | oss depending en the

degree of deaf ness.

Thorton and Erber (1978) used sentence nmaterials to
assess the ability of hearing inpaired children to perceive
speech under sensory input node. The information can be
used as a predictor of success ia nainstreaned educati onal

envi r onment .

Byman (1974) suggests that since speech perception involves
t he si nul t aneous processing of auditory, visual, and situatiena
cues inrelationto linguistic constraints, thus these processes
shoul d be evaluated using nmaterials that would utilize all of

t he i nformati on.

To assess t he speech reception threshol ds, a nunber of
stimuli nmay be used. The nbst conmon ones are, sentences,

connect ed di scourse, spondai c words, spoken digits etc.

The stimuli used for speech discrimnation testing are

nonosyl | abl es, nonsense syl | abl es, synthetic sentences etc.

The national council on hearing and bi oacoustic found that
nonosyl | abl es do not represent everyday speech. Al so the use
of single words, have severe limtations such as vocabul ary
relative range of difficulty, meaningful ness which limts the

paranmeter of speech and its changing over tine. Carhart (1970)
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suggests use of spondai e words and nonosyl | abi c word aa teat
stimull for assessing SET and speech discrimnation testing

respectively.

Test materi al ;

There wer e inpeding question regarding as to the naterial *
for the test of speech discrimnation. Monosyllable words were
nost popul ar. They are presented under one of two response
formats, open-or-closed-set. Qpen set tests includes the Harvard
PB-50 |ist (Egan, 1948), CIDW22 word lists (Hrsh, 1952) and
NU auditory test No.6 lists (Tillman and Carhart, 1966). The
PB list of Harvard were designed to be "phonetically bal anced"
in that the phonetic conposition of the worts in each test
list was intended to be representative of the types of sounds
found in sanple of 100,000 words in news print. The ClDW22
word lists were nore rigidly balanced using a different set of

criteri a.

Lehi ste and Peterson (1959), took into consideration the
i nfl uence of words in designing word lists in which each initial
and final consonant and each nedial vowel appeared with the sanme
frequency. Later their list included only those words having a
hi gh frequency of occurrence (1962). Tillman and Carhart in
1966 revised Lehiste and Peterson's lists to increase phonetic
bal anci ng resulting in the devel opment of NU auditory test No. 6.
Studi es shows differences in scores when different test materials

are used (A sen and Mat ki n, 1979).
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In closed set, word famliarity effects are mni mzed and
t he respondent is not required to recall previously |earned

vocabul ary.

Haagan (1945, cited by Dean C Garstacki, 1981) was one of
the first to devel ope closed set nmaterial and concl uded that
the score do not differ when conpared to the results of open

set.

Fai rbank (1958) developed a nultiple choice test in which
rhym ng nonosyl | abl es were presented, but the initial consonant
differed. (oserving the l[imtation, House (1963) nodified
Fai rbanks original test to include discrimnation of final
consonants in nonosyl | abic words sad this was called nodified
rhyne test. The words were neither phonetically nor phonemcally

bal anced.

Hutton, CQurry and A’Am Strong (1959) devel oped t he sem -
di agnostic test to assess a person's candi dacy for aural rehabi -
litation and to neasure progress through the rehabilitation
program The test offers a cl osed-set response format for
nonosyl | abl e di scrimnation of pairs. The |listener shoul d
Identify two correct nonosyl | ables froma choice of four words
which differ only in vowels or consonants. It provides an
estimate of auditory discrimnation and assess the visual

and conbi ned auditory-visual discrimnation ability.
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C arke in 1965 devel oped phonetically bal anced rhyne test.
This test consisted of three individual tests of phonemc
identification in pre, medial and post vocalic position (cited
by Dean C Garstecki, 1980) but its clinical applicability ha*

not been establi shed.

Peder son and St udebacker (1972) devel oped the Ckl ahone
Uni versity cl osed-response test. This test attenpts to eva-
luate the ability to discrimnate anmong mninally contrasting
initially and final consonants as well as nedial vowels. Thus
response alternative varies only in phonene place of articul a-
tion. This test, when admnistered to the hearing inpaired,
yields prescriptive informatien since they have difficulty in
auditory discrimnation of mninmally paired words differing only

i n place of articulation.

The Cal i fornia consonant test, devel oped by Onens and
Schubert (1977) in very recent origin. This test has 100
itens, 36 initial and 64 final consonant words with three foils
for each. The test is useful for subjects with high frequency
sensori neural deaf ness and persons havi ng phonem c confusi on
(owens and Schubert, 1977; Schwartz and Surr t979). The inforna-
tions al so provides the audi ol ogi st regardi ng probabl e renedi a-

tion to subjects with phonem c confusions.

D syl | abi ¢ words:

During World War 11, attention was given at a efficient

communi cation systemof the mlitary. Harvard University carried
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on studies in this ragard. Here, at psychoacoustic |ab, speech
recaption tests, based on the concept of threshold of hearing
was constructed. The first was test No.9 and the auditory test
No. 14. Difference between the two was that test No. 8, recorded
at attenuated |levels and test No.14 at a constant |evel. For
both of these tests, sanme lists was used. Limtations of the
| ists used are the vocabul ary was too | arge for many clinical

patients.

Hudgi en' s (1947) sel ection of spondai c word was based on
the following criteria:

1. famliar to |istener

2. dissimlar in phonetic construction

3. a nornmal sanpling of English, speech sounds

4

honogeneousl| y audi bl e.

To over cane the limtations of test No.9 and auditory
test No.14, Hrsh et al (1954) nodified by the Harvard |ists
at the central institute of deaf and called it D W1 and
W2 test which is recorded versions of auditory test No. 14 and
No.9 respectively. They tried to restrict the vocabulary, so
that it suits the clinical population. The famliarity was
determned, had originally 84 words and selected 36 famliar
wor ds, which than recorded into six different forns. The words
whi ch were too easy, were reduced by 2dB and the nost difficult
wor ds wer e increased by 2dB. The difference between the Harvard
tests and CIDWI| and W2, ia that |ower thresholds were obtained

with the latter test. Threshold for the original spondee were
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on the order of 22dB while an average SRT of 14-15 dB was obt ai ned
for Wllists. Also, different threshol ds were obtai ned when the
attenuated recording (W2). The difference was on the order of

4dB (18dB as conpared to 14dB or 15dB for the W1 test).

Monosy! | abi ¢ wor ds:

The anal ytic units of speech are nonosyll abic words and are
nore easily repeated than nonsense syllables. Attenpts have been
made to bal ance the sound in any one list according to their

normal frequency of occurrence in normal conversational English.

Carhart (1965) recommends t he use of nonosyl | abi ¢ words
for discrimnation test, since they are neaningful to the patient

and ar e nonr edundant .

Egan (1948) devel oped PB-word list, at Harvard University
to assess the intelligibility. The words were sel ected based
on the followi ng criteria.

nonosyl | abi ¢ structure

a.
b. equal average difficulty

c. conposition representative of English speech and
d. words in comon usage.
Sent ences:

The words used in the list in the neasurenents of intelligi-
bility and the words used i n spontaneous speech in daily life
situation do not necessarily reflect ones hearing acquity. The

rel ati onshi p between themis not clear. Thus sentences are
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considered to be nore valid and are better indicator of inte-

ligibility.

There are few speech discrimnation tests have been deve-
| oped using sentences naterials. At Bell tel ephone |aboratory,
Fl etcher and Steinberg (1929) used sentences. The sentences
were interrogative and had to be assured instead of repeating
the presented stinulus. The list was not very useful since the
patient inaddition to hearing the words of the sentence had to
provide answers to sone fairly difficult question. The case
was al so expected to know about New York city and its environ-

nment .

In 1942 Hudgins et al at Psychoaceustic |aboratory devel oped
a sinpler lists of sentences and nanmed it as auditory test No. 12.
There was provision for group testing where the subjects woul d
wite down the single word answers. The questions were easier,
and coul d be answered by a single word for individual testing,
the subject had to repeat the sentence he heard (cited by H rsh,
1952; O Neill and Oyer 1966). Hughson and Thonpson (1942) found
good anount of correlation between the SRT for sentences and the

pure tone aver age.

The Kent State University speech discrimnation testing
devel oped by Burger (1969) has phonetically simlar key words
w thin sentences. Each sentences has five key words and any
one of five key words in each sentence can be used neani ngful |y

and correctly in the sentence. Subjects are instructed to
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identify the correct key word presented in a sentence context.
The scoring i s nmade based on t he nunber of correct responses.
The test material nmay be presented using audi ot ape or nenitored

i ve voi ce.

Jerger, Speaks and Trammal (1968) devel oped syntactic
sentence naterial to control for word famliarity word and
sentence |l ength syntactical structure in sentence discrimnation.
The sentences are not neani ngful but the word sequence within
a sentence follows normal rules of English syntax. Sentences
are presented in a closed-set response format usually with a
conpeti ng nessage of continuous di scourse at (dB signal to

noi se rati o.

For clinical purposes, G ant Fairbanks and a working group
of Armed Forces - National Research Council Commttee on hear-
ing and Bi o-acoustics (Davis and Si|vernman 1970) have been used
for informal eval uation purposes. The sentences have high face
validity but no standardized test has been devel oped using this
material. Sentences have been grouped in sets of ten. Responses
are scored on the basis of the listeners ability to recogni ze

50 key words incorporated within the sentences.

Speech Perception in Noise: To neasure sentence di scrimnation,

Kal i kow et al (1977) devel oped the speech perception in noise
(SPIN). Sentences were recorded in twel ve speakers background

babble with primary and conpeti ng nessages on separate channel s
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to permt variation in PQMratio. Half of the 500 sentences
(50/forn) were constructed to end i n nonosyl | abi ¢ nouns of
hi gh predictability and the renmaining half ending with nouns
of low predictability. Scoring was based on the subjects
ability to correctly identify the final word in an open-set
response format. According to Hutcherson et al 1979, results
of SPIN test results provide a nore realistic estinate of
speech discrimnation ability under everyday |istening condi -

tions.

Connect ed di scour se:

Though connected di scourse la difficult to quantify with
respect to the response of the observer, but its still consi-

dered to be a valid representation of speech.

Fl etcher and Steinberg (1929) used lists of questions to

which the |istener has to gi ve answers.

Fal coner and Davis (1947), used t he sanpl e of connected
di scourse to which the subject |istened and coul d adj ust the
| evel of the recorded speech to a point where he coul d just
under stand what was being said. The results were experinental ly
conpared to auditory test No.l and the thresholds were found to
be identical. The advantage of this test is in terns of speed,
interest for the listener, |less nental fatigue, high face
validity, good reliability and negligible learning effect. The
di sadvantage is that they are subjective in nature and sone

subj ects could give an erratic threshold (Fal coner, 1948).
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Hudgi ns et al (1947) devel oped an easier tests in which,

the listener was sinply required to repeat the questions.

Dodds et al (1968) Eversten et al (1970) used |ip-read-
ing teats ia an auditory visual presentation node te estinate

the level of everyday comunication disability.

Factors influencing speech thresholds and discrimnation
abilities:

There are various factors which affects the speech threshol ds
and discrimnation abilities. Some of them are:
a) Recorded or |ive voice presentation

b) Descending vs ascendi ng nethod

c) famliarity

d) Honogeneity of intelligibility
e) Carrier phrase

)

f) Phonetic bal anci ng.

a) Recorded or live voice presentations:

Al t hough, either recorded or nonitored |ive voice technique
can be enployed to obtain speech threshold, ASHA (Arerican speech
and Hearing Associ ation), 1979 recomends recorded presentation.
The recorded version has advantage of standardi zed conposition
of words, standardized presentation, intensity consistency wth
inthelist, and the sane testing materials and presentation for
each subject. The procedure ensures, presentation of each word

wi Il be unique to every client. The disadvantages of recorded
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presentations are that clinician nay have to stop the recording
in order to permt the client to respond to the test word
bef ore the next one is presented, in addition to wear and con-
tamnation of the records and disc after certain period (thus

di stortion may be i ntroduced).

The nonitored |ive voi ce testing has advantages such as
its flexible pacing to the subjects speed of response, "Flexi-
bility in choice of words necessary because of severe discri-
mnation probl ens, age, naturational |evels,normal use of
| anguage ot her than English ..."(ASHA Qui delines 1979; cited
byR R Rupp 1980). According to Hopki nson 1978 nonitored |ive
voi ce testing fits the test to the clients needs. The di sadvan-
tages are that its difficult in nmonitoring the test words to
a consistent intensity |level and may not be possible to present

each spondee in the same manner to every subject.

Studies by ONeill and Oyer (1966), Beattie, Svihorec and
Edgerton (1975) and Beattie, Forrester and Ruby (1977)
suggests that there is no much difference between |ive voice

testing and recorded SRTs.

Since testers presentations acts as a greater variability
hence recorded presentations are nore reliable than |ive voice
presentation (WlliamT Brandy, 1966). The nonitored |ive voice
routing of spondees is favoured by Portrman and Portman (1961)

CGeston et al (1966) as it permts greater flexibility.
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b) Descendi ng vs ascendi ng mnet hod:

ASHA gui del i nes (1977) propose that "threshold for the
hearing level for speech is defined arbitarily as the | owest
l evel in which half oa nore of the spondaic words are repeated
correctly with the mninumrequirenments of two ascendi ng

sanpl e series". (Ated by R R Rupp, 1980).

I n 1978 Hopki nson, reports that based on existing research,
thereis noclinically significant difference in SRT obtai ned
I n ascendi ng or descending technique. But it is inportant, that
t he audi ol ogi st should differentiate between orienting segnent
of the search and the actual probing for the intensity |evel
that would give fifty percent spondees responses. |If we begin
at 20 to 30dB | evel above the projected ST and t hen noves
rapi dly down to bracket the ST in 5-dB steps. The actual ST
probe conmes as the clinician noves up and down in established

intensity increnents within a brocketed intensity range.

Martin (1975), Chaiklin and Ventry (1964, 1971), Till man
and d sen (1973), and W1l son, Mrgan and D rks (1973) proposed
a suprathreshol d begi nning point at an intensity |evel 25-39dBn
above the estinmated threshold foll owned by a descending ori enta-
tion approach and finally a descending threshold probe search

for the 50 percent success |evel.

Robi nson and Koengus (1979) reported that slightly | ower

speech thresholds resulted fromthe use of descendi ng procedure.
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Jerger, Carhart, Tillman and Peterson (1959) proposed
Junping around "fromlevel to level in 2dB steps". But they
don't specify an ascending or descending series of intensity-

pr ogr essi ons.
c)Pamliarity:

Famliarity depends upon the frequency of use by word
count, various studies shows that repetition of list results

inintelligibility scores.

Till man and Jerger (1959) showed that the short term
practise in the task of responding to spondes at threshold
Intensities does not influence spondee threshold SPL in norna
heari ng subject. However, when the prior know edge of the test
vocabul ary given threshold was | owered by 4-5 dB conpared to
subj ects whi ch such know edge was not given. The spondee
threshol ds established after famliarization were not only
| ower in the nean SPL val ues but also were | ess vari abl e upon
repeated testing (Jerger, et al 1959; Tillman and Jerger, 1959).
Therefore famliarization wth test spondee was considered to

be inportant step during establishing the spondee threshol ds.

Carhart (1965) found that unfamliar material s nakes the
test nore difficult. But he concludes that it does not necessary
nean that highly famlies word nust always be used since at

tinmes we have to admnister relatively difficult test.

B mer Onens (1961) study on the intelligibility of words

in famliarity showed that tests characterized by greater
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famliarity even to a slightest degree were significantly nore
intelligible.

In 1975 Conn Dancer and Ventry constructed a |ist of
spondees which ware selected fromCID W1 teat to elimnate
the need of famliarity. The result substantiated the

I mportance of famlirization.
d) Honogeneity of intelligibility:

I ntensity honbgeneity is essential with respect to audi bi-
lity for the sentences that conprised their speech threshold
materials. According to Tillman and A sen (1973) honogeneity
I ncreases the probability of articulation function to rise
fromO0-100 percent with in a narrow range of intensity |evels
and also it helps in determning the threshold for speech with

as small and nunber of itens as possible.

The SRT |ist shoul dbe honmogeneously intelligible. This
can be achieved either by selecting only those words that
tends to reach the listener's threshold at the sane intensity
| evel or by recording individual words in such a way that they
all tend to be heard at the sane level of reproduction (Hudgins
et al. 1947).

e) Carrier Phrase:

The mai n purpose of using carrier phrase in speech audio-
metry is to alert the listener for the test word and all ow ng

t he announcer to nonitor his voice. The content of the carrier
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phrase is not given nuch attention. Recorded forns of the PAL
auditory test No.9 and No. 14 and the CIDw 1 tests all enploy
carrier  Phrase.

Martin (1975) do not feel its essential that carrier
phrase be used specially when nonitored |ive voice testing is
used. Hopkinsen (1978) does not pushes or agai nst the use
of carrier phrase. The ASHA gui delines has not reviewed this
i ssue. N xon (1969) also reports that carrier phrase do not

any significant effect on intelligibility.

Kruel et al (1969) found significant differences in scores

as a function of carrier phrase.

Wi | e studying the possible differences in intelligibility
d adst one and si egent hal er (1979) concluded that the intelligi-
bility with the phrase "you will say" is best nmay be because
of the long vowel /ei/ at the end and thereby giving additiona
cues to intelligibility. According to Lynn and Brotmen (1981)
the phrase 'you will say...' phrase contains perceptual cues
t hat enhances identification of place of articulation of the

initial consonant of the test word.

f) Phonetic bal anci ng:

The phonetic balanced lists (PBlist) refers to the |ist

of words consists of a group of single syllable words so selected
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that the frequency of occurance of speech sounds within the
group is sanme as the frequency of occurance of the sane sound

I n an average vocabul ary of conversational |anguage materi al.

Carhart (1965) concluded that difference is phonetic
bal ance anong lists are of only secondary influence as | ong
as these are only noderate differences. |In 1970 he concl uded
that precise bal anci ng does not seemto be nmaj or inportance

fromclinical point of view

Fl etcher (1965) data of relative frequency of occurance

of English phonenes in tel ephone conversati on was w del y used.

According to Bl ack and Heagen (1963) Lafer, Z.C (1966),
wor ds shoul d not be choosen based on phonetic bal anci ng, but

shoul d be choosen based on information they carry.

SRT and pure tone averages:

Most of the audiologist and authorities have found a great
positions correl ation between PTA and SRT. Thus sone authori -
tiesfeel its not necessary to determne SRT (S |vernan and
Hrsh, 1955). According to Martin (1958) any di screpancy bet -
ween PTA and SRT, then its inportant for determning accuracy

of both PTA and SRT.

For practical purposes, the average pure tone threshol ds

for 500, 1KHz and 2KHz is considered for prediction of relation-
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shi p between pur et one and speech threshol ds (Hepki nson, 1978).

St udi es conducted by Fl etcher (1980), Carhart and Porter
(1971) opines that the average of the two small est threshol d
| evel s anong the three speech frequency, is also clinically

usef ul .

Wien the testing equiprment is calibrated to ANSI reference
| evel s and that audionetric contour is not taken into account,
the following forrmula may predict the SRT frompure tone average

(Carhart, 1971).

SR Ependes) T0+330#2%+>71000m2
(2dB is mnor correct constant and T = threshol ds).

Using regression aquation te predict the SRT G aevenes
(1964, 1974) found a linear relationship between SRT and PTHL.
The followi ng fornul a was proposed by himfor predicting the
SRT from puretene hearing |evels.

SRT - 0.8+0.34 HL (.5) +0.12 Hz (1) + 0.34 H. (2) +0.15 Hz (3)
using this relationship he al so found that the cochl ear hearing
| oss cases yield same what | ower SRTs than conductive hearing

| oss cases.

Jerger (1959) epines that the rel ati onship between the
pure tone average and SRT varies dependi ng upon ki nd of speech
threshol d investigated, type of test material used and net hod

of testing.



The i nterdependence of SRT and PTA becones poorer at
hi gher frequencies. Carhart (1946) found that if the notch
I s present beyond 2048Hz, its difficult to differentiate it
fromflat loss. Further it was also evaluated that acquity
bet ween 512Hz and 1024Hz is nore clearly related to speech
reception for equated words than is acquity between 1024Hz

and 2048Hz.

Aorig et al (1954) conducted a survey and reveal ed a
di fference of 15dBSPL between threshol d val ue at | KHz and
spondee words for all ears in the selected nornmal group.
Carso (1957) made simlar observation, though he use used
different criteria for selection of subjects. He reports a
di fference of 14dB SPL between the threshold for PT and for
SRT obtained using D auditory test W 2.

A difference of 16.5dB was observed by Lightfoot (1956)
whi | e studying 31 otol ogically normal subjects, between the
threshold for | KHz and for spondee words.

"Carhart and Porter (1971) established the effects of

audi onetric configuration on the rel ati onshi p between pure
tone threshol d and spondee threshold. It was found that
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| 00OOHz was a good predictor of SRT. Adding a second frequency

i nproved the accuracy of prediction slightly. This second
frequency varied with audionetric configuration. Adding

a third frequency did not produces any practical inprovenent
in predictability for SRT. Thus it was indicated that the
audi onetric pattern influences the threshold for spondees”
(Ated by Tanuja, 1985).
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Children's nateri al :

The material used for children are different than those
used for adults. Sonme of the tests lists are printed which
may be admni stered by |ive voice testing or by self recorded
presentation (Katz, 1982). These tests may have nunbers, or
environnental sounds. Both open and closed set formats are
enpl oyed, and that node of response may be by verbal or psycho-

not or (such as poi nting).

Speech nmaterial with children depends upon the age, and
| i ngui stic sophistication. One of the inportant factors that
is considered is whether the child has intelligible speech.

More intelligible the speech i s, nore the preci se assessnent.

Haski n (1949) devel oped 50 itemphonetically bal anced
Ki ndergarten word list (PBR-50). Ross and Lernman devel oped
word intelligibility by picture identification test. The WPI
uses a closed set response node and is found to very useful
with four and five year old children. It consists of 25 sets
of col oured pictures. Each set of six pictures consists of
four which rhyne and two others as foils to decrease scores

due to guessi ng.

Since testing young children is a challenging task, selec-
tion of material (which should be within vocabul ary of the

child), conditioning strategies play an inportant role. sone
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of the children nay refuse to accept earphones and hence testing
t hrough Bowe conduction receiver nay be attenpted. (Edgerton,
1977? Val l entena and Stask, 1971). But this procedure do not

permt, masking of the nontest ear.

Studi es done in Inda:

N kam (1968) in her research on "Adaptation of speech test
material in English to Indian conditions" conbined the words from
W22 and children's spondee |ist, and admnistered to seventy two
undergraduates in Mysorefor famliarity ratings. Qut of eighty
words, forty four words were rated as very famliar by seventy
percent of the subjects. The words were intended to be used with

the cases wth a mni nrumhi gh school educati on.

In 1970, Abrol, devel oped spondee and phonetical | y bal anced
word lists in H ndi, which was one of the early advances in
India, with regard to speech audi onetry. Though it was based
on the frequency analysis of the speech conponents and famli a-

rity, it faced the follow ng drawback.

1. SRT. level not nentioned.
2. Articulation curve not given.

3. It did not include practice effect.

Using simlar nethodology in Tam |, Telugu and Mal ayal am
Kapur (1971) devel oped speech test materials. In Malayal am

| anguages, bisyllabic words were used for both SRT and PB word
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|ist as very few nonosyl | abl es words were avail able in that
| anguage. In Tam| |anguage, the list failed to represent
all the sounds which do occur in Tam!| |anguage and are used
as an distinctive feature in the perception of speech in

Today's Tam | (Somasundaram 1973).

Swar nal at ha (1972) nmade an attenpt to standardi ze
spondee and PB word list in English on Indian popul ation.

The test is nmeant only for literates.

Nagaraj a, (1973) devel oped synthetic speech identification

test in Kannada | anguage.

N. S. De (1973) devel oped spondee and PB word list in H ndi
and clained that it could be used all over India. However
ability of this test is retricted only to -H ndi speaki ng

popul ati on.

Maya Devi (1979) constructed a speech discrimnation test

whi ch could be used with the I ndi ans.

PB word lists in Tam| |anguage was devel oped by Dayal an
(1976) and yielded simlar results when conpared to any ot her

valid test of discrimnation.

Raj ashekhar (1976) devel oped picture SRT test for adults
and children in Kannada. Wbrds were not Honobgeneous sSince arti -

culation function for this word |ist extended over 30dB.
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Hemal at ha (1981) devel oped SRT test in Kannada for
children, picturable polysyllabic words were used as stinmnuli.
The subj ects were between age range of 3 to 5 years and nmean
SRT was found to be 11dBHL. The test is standardize only to

school chil dren.

In 1983 Asha studied effect of word famliarity on speech
discrimnation scores and found that words that were highly
famliar were nore correctly discrimnated than those which

were less famliar

Mal |'i karjuna (1984) devel oped spondees and nonosyl | abi c

word lists in Qujarathi |anguage.

I n 1985, Tanuj a, devel oped speech material in Manipur
| anguage. Her findings were that obtai ned SRT was 13dB
(ref. OdBHL = 20dBSPL) and naxi num di scrimnati on score was

attai ned at 40dBSL.



METHODOLOGY



METHCDOLOGY

Pur pose of the present study was a* fol |l ows:
1. To devel op speech material in Bengali |anguage.
2. To standardi ze the speech material (SRT and di scrimnation
test materials) in Bengali |anguage, using Bengalies as

subj ect s.

To facilitate t he purpose of the study, the nethodol ogy
had the fol | owi ng proceedi ngs.
1. Collection of polysyllabic and nonosyl | abic (C/C words
and famliarizing them
2. Construction of lists of "nmost famliar' polysyllabic and
nonosyl | abi ¢ wor ds.
3. Standardi zing the speech materials with Bengali speaking

adul t subj ects.

Pr ocedur e:

Pol ysyl | abi ¢ and nonosyl | abi ¢ words were col | ected from
periodi cal s, journals, phonetic books, and spontaneous speech.
This resulted in accumul ati on of collecting about 525 poly-
syl labic and 125 nonosyl | abic words. These words were sent
to persons residing in various district of West Bengal for the
purpose of famliarity. They were instructed to rate the
famliarity using three point scalei.e. Hghly famliar, famliar

and unfam i ar.



41
Fromthe |ist, the words which were nost famliar, were
choosen and as such 90 pol ysyl |l abic and 75 nonosyl | abi ¢ wor ds
were rated to be nost famliar. O this, 60 polysyllabic

and 75 nonosyl | abl es were taken randomny.

Thus the lists, which ains at assessing SRT consists of
60 pol ysyl | abi ¢ words choosen, randomy from alist of nost
famliar polysyllable words. The material, which ains at
assessi ng speech discrimnation ability, consists of 75 nono-
syl I abi c words, choosen randomy froma list of nost famliar

words (These lists are shown in Appendi x-1 and I1).

Recordi ng: Recording was done by using Philips Deck, Cassete

tape recorder, in sound treated room

The recording was nade by an adult nal e tal ker whose not her
tongue is Bengali. Al the test itemwas recorded proceeded
"ie-“»'l‘?"‘- Doken "

by a carrier phrase " aud 2a9d - | . The words had

interstimulus interval of 5 seconds.
Subj ect s:

S x subj ects, whose not her tongue i s Bengal ee and were
fluent in reading, witing and speaking in English and Bengali,
was choosen for this study. The age range is from18 years to
25 years average age being 21.8 years. They have nornal hear-
ing (less than 20dB, ANSI 1969) w th no history of otorhino-
| aryngol ogi cal disorders. O this 4 were nales and 2 fenal es.

(The average PTA of the subjects were 10. 16dB).
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| nstrunent ati on:

A 2 channel diagnostic audioneter GSl-16 (G ason-Stadler
| ncorporated), which is calibrated i n accordance with ANSI
St andards was used. A cassete deck (Philips) was used to feed
the speech material. The recorded words were played by tape
recorder and was fed to the tape input of the audi ometer which
in turn fed to earphone (TDH 39) coupled with MX-41/ AR ear
cushion. B&K equi pnents (Bruel and Kj aer) were used for objec-
tive calibration of the audioneter, (Artificial ear B& type
4952? Sound Level Meter B&K type 2203, Cctave Filter B& 1613
and 1" condenser m crophone B&K type 4144 were used) in a

sound treated room

Test environnent:

Study was conducted in two situated room sound treated
room One of the roomwas used for control room and the ot her
for testing room The noise level of the test roomwas regularly
checked, using a sound | evel neter, B& type 2203 with octave
filter set, B& type 1613 and a 1" condenser m crophone, B&K
type 4144. 1t was done to ensure that noi se | evel of the audio-

nmetric roomis with in permssiblelimts.

Test procedure:

Al'l the subjects were subjected to routine audi ol ogi cal

testing pure tone thresholds at 500, 1000 and 2000Hz were
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obt ai ned for each subject, using 10 down of 5 up nethod of

threshol d neasurenent (David S. G een).

Standardi zation of SRT test materi al :

The nost famliar words, obtained, were divided into
three lists randomy. Each |ist thus obtai ned was again
randomsed six tinmes formng six different lists. This was
done to elimnate practise effect. Thus the 3 lists had 18
random zed lists. Each list was presented at six different
intensity levels at an interval of 5dB, such as 0dB, 5dB,
10dB, 15dB, 20dB and 25dBH. (ref. to 0dB HL = 20dB SPL). Each
one of the eighteen lists, was presented only at one intensity
| evel . The subjects were Instructed to respond only to the
test word. A tine gap of 5 seconds was given to the subject

to respond. Responses were converted to percent age.

The level at which subject repeats correctly 50%of the

test itens, was taken as SRT | evel.

St andar di zati on of speech discrimnation test material s:

The 75 nonosyl | abi ¢ words which were nost famliar as
collected were divided into three |list consisting of 25 words.
Each list was again randomzed into five list and was presented
at fivedifferent intensities |evels such as 5, 10, 20, 30, 40dB
above subjects established SRT responses were noted down in the
simlar manner |ike polysyllabic words. Scores were then con-

verted to percent age.
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Recor di ng of responses:

For scoring and noting subjects response, talk back system

was used. The subject repeated the word and t he exam ner

recorded t he correct responses. The nunber of correct response

obt ai ned was converted into percentage at every intensity

| evel s. This was done for further anal ysis.
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Articulation gain function curve for the three polysyllabic
word lists are shown (in figure 1-3). Fromthe tables and the
figures it is evident that percentage of correct response
(intelligibility) increases wth increase in sensation |evel.

Figure 4 shows the articul ation.

Gin function curve for lists Ato C (conbi ned) for poly-
syl | abl e words. Tabl e-2 shows t he nmean percentage of correct

response at various intensity |evel.

In this study, the nean SRT |level was attained at 12dBH.
(ref. OdBHL - 20dBSPL). The average pure tone average of the
subjects take for the study was 101 6 dB. The difference between
PTA and SRT for the polysyllable word list is thus 1.84dB which
shows that all these three lists yield al nost equival ent scores

at different hearing | evel s.

Figures 5-7 shows the scores obtained with the nonosyl | abic
words |ists maxi mumdi scrimnation scores obtained is 30dB SL
(ref.SRT) for list Aand list C whereas for |list B the nmaxi num
| evel was obtained at 40dB SL (ref.SRT). Inthis list (B)
at 30dB SL t he maxi num score was 92% Figure 8 shows the conbi ned
articulation function curve for lists A- C using nonosyllable

wor ds.
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Tabl e- 3 shows percentage of current response at various
intensity level (Ref.SRT). This result is in close agreenent
with other findings. Abrol (1971) obtained 100%articul ation
score using Hndi PB worts at 30dB SRT, Kapur (1971) obtained
100%di scrimnation score at 45dB (relative intensity) and at
44dB (relative intensity) using Mal ayal amand Tam | word
| ists respectively, Dayal an (1976) obtai ned 100%di scri mnatien
score at 35dB SL (Ref.SRT) using Tam| words. Mayal am (1974)
obt ai ned 100%score at 30dBSL (ref.PTA) using English words,
where as Swamal at ha (1972) at 33dB SL (Ref.SRT) for adults
and 36dBSL (SRT) for children using English lists. Tanuja
(1985) obtai ned naxi num score at 40dB SL (Ref. SRT).

Thus the speech discrimnation test clinically in Bengal
may be admnistered at 30dB SL using list ARC and 40dB SL using
li st B above SRT.



Tabl e-1: Showi ng the Discription of the subjects (Total nunber of

subj ect s=6.

NO. Age Sex Hearing Level In PTAin SRT. S.D%

dB dB (English) (English
500HZ 1KHz 2KHz

1 25 years M 5 10 15 10 15 100%

2 21 years M 5 10 10 8 10 100%

3 20 years F 5 10 15 10 10 100%

4 25 years M 0 10 15 8 15 100%

5 18 years F 10 5 15 10 5 100%

6 22 years M 15 10 20 15 15 100%

Average 21.8 years 10. 16 11.66 100%

PTA - Pure Tone Average
SD%- Speech D scrimnation Score Using English Mnosyl |l abl es
SRT - Speech Reception Threshol d Usi ng English Spondees.



Tabl e-2: Showi ng the nean of the percentage of correct
pol ysyl | abi c words at six hearing |evel.

Hearing | evel Mean val ue in percentage
in dBHL
Li st-A List-B List-C

0 10% 5% 10%
5 25% 20% 30%
10 40% 45% 45%
15 65% 60% 60%
20 90% 85% 90%
25 100% 100% 100%

Tabl e-3: Showi ng nean discrimnation scores (% at different
sensation levels for the List Ato D

Sensation level in Mean val ue in percentage
dB (Ref.SRT). . _
List-A List-B List-C
5 28% 24% 32%
10 72% 64% 68%
20 88% 88% 92%
30 100% 92% 100%

40 100% 100% 100%
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SUWARY AND CONCLUSI ON

The obj ective of the study was to construct and standardi ze
speech material in Bengali |anguage to facilate the speech

audi onetry procedures (both SRT and speech discrimnation testing).

S xty pol ysyl | abl es, seventy five nonosyl | abl e words, which
were rated to be nost famliar by fifteen adult Bengalis) were

selected for the study.

The pol ysyll ables were divided into three Iists (consisting
of twenty words) and each list was randomzed in six list to oner
cone practise effect. The level of presentation for the lists
were 0, 5, 10, 15, 20 and 25dBH. (Ref.dB HL = 20dB SPL). The
established SRT |l evel were 12 dB (ref. QdB HL = 20dB SPL) whi ch
Is in close agreenent with PTA of 10. 16dB.

The nonosyl | abl es were too divided into three |list and each
of the list was further randomzed to five list. Each of these
random zed |i st was presented at 5, 10, 20, 30, 40 dB SL (ref. SRT)
The establ i shed hundred percent score was at 30dB SL for list A
and list C. For list B, the established 100%score was

achi eved at 40dB SL.

The recorded speech materials were fed to the tape i nput of
t he audi oneter and six subjects were selected for the study.
Two of the subjects were presented with one Iist of polysyllables

and one |ist of nonosyl | abl es.
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Concl usi on:

1. Established difference between SRT and PTA is 1.84dB.
2. Established hundred percent score was achieved at 30dB SL
for list Aand C and for list Bits 40dB SL.

Limtation;

The study was limted to only graduate students

Limted popul ation tested

1.
2.
3. Reliability with clinical population not tested
4. Only three lists are tested.

5.

The words are famliarized wth adults and its validity with

children i s not tested.

Recommendat i on:

1. Standardi zati on be done with | arger popul ation

2. dinical population should be tested.
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CAL| BRATI ON

The audi oneter GSI-16 (G ason-Stadler,INO) was calibrated
objectively prior to the collection of data and was periodically
checked. The audi oneter was calibrated both for frequency and

intensity and al so for pure tones and speech.

PURE TONE CALI BRATI ON

Pure tonewas calibrated for frequency and intensity for
frequency calibration, the out put of the audi oneter was given
to a frequency |inen/counter (Rodart 203), the intensity out
put was set to naximum The tone switch (interrupter swtch)
was put to continuous position. The difference between the dia
reaching on the audioneter and digital display of a given
frequency did not exceed permssiblelimt (+3Hz) recommended
by ANSI 1969. The intensity calibration was done using
Artificial ear (B8 4153) and half inch condenser m crophone
4166, which was connected sound | evel neter 2209 (B&K). (Schenmatic
di agram). The output of the audi ometer was kept at 60dB and
for each frequency, the difference was nmaintai ned at +3dB

(ANSI, 1969).

For calibration of speech output, speech noise was used.
The VU neter was so adjusted to give 'O reading on the dial.
The intensity was set to 70dB and t he node of the audi oneter
switched to speech node. The tape input of the audi oneter was

too calibrated with the tape recorder used for the study.
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