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CHAPTER - 1

| NTRCDUCTI ON

I n routine audiol ogi cal eval uation, one nmakes use of a
nunber of stimuli such as pure tones, noise and speech signals.
Al though pure tone audionetry is basic to any consideration of
clinical audiology, sone of its inherent disadvantages give way
for speech audionetry to gain an upper hand. Wile pure tones
are easy to calibrate, standardise, and their test-retest re-
liability is high, they are relatively uncoomon and abstract.
Pure tone audionetry fails to determne the individual's ability
to handl e speech communi cation (Harris, 1965). Pure tones being
sinple, are not of nuch help in the assessnent of higher auditory
cortical functions (Penfield and Evans, 1956; (ol dstein, Goodman
and King, 1956; Hodgson, 1967). Thus despite the fact that pure
tone audionetry helps in the determnation of the subject's
auditory receptive abilities, one has to be cautious in the inter-
pretation of the results because of sone of the obvi ous inherent

di sadvant ages of pure tone audionetry di scussed above.

The i nherent drawbacks of the use of pure tones, have there-
fore led to the wider use of speech stimuli. Speech stinmuli are
nmeani ngful and they simulate the patient's everyday auditory
experi ences. Thus, speech-audionetry has a greater wei ghtage

than pure tone audionetry in audiol ogi cal eval uation.

I n speech audionetry, different neasures nay be obtai ned.
The nost inportant ones that are usually sought are 'speech

reception threshold and 'speech discrimnation score'.
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Qt her neasures such as the threshold of detectability and
tol erance or disconfort |levels may also be determned. ' Speech
reception threshold and 'speech discrimnation score' have been
used in the diagnosis of conductive hearing | oss and sensori -
neural hearing loss. One of the reliable indicators of pseudo-
hypacusi s is a speech reception threshold that is better than

that predicted by pure tone average (Carhart, 1952).

Speech stimuli have also been used in the differential
di agnosi s of cochlear and retrocochl ear | esions. Various forns
of speech stimuli have been used in the eval uation of centra
auditory disorders. Exanple: Filtered speech tests (Bocca,
Cal earo and Cassl narl 1954), synthetic sentences (Jerger and
Jerger, 1974; Speaks, 1975; Jerger and Jerger, 1975), staggered
spondai ¢ words(Kat z, 1962, 1968), time conpressed and time expan-
ded speech (Bocca et ml, 1954, 1955; Calearo and Lazzaroni,
1957; Sticht and Gray, 1960; Bocca and Cal earo, 1963). Speech
stimuli such as spondees, nono-syllables, synthetic sentences
have been used in the hearing-eld evaluation to judge the anount
of gain needed by the patient, in the relative benefits of anpli-
fication over the unaided performance (Carhart, 1946a, 1946b;
Jefferes, 1960; Zerlin, 1962; House, et al, 1965; Kopra and
Bl osser, 1968; Wl den and Kasten, 1969; Schultz and Schubert,
1969; Hood, 1970; Pode and Kasten, 1971; Jerger and Hayes, 1976).
Speech reception threshold and speech discrimnation score nea-
sures have also been used to predict the outcone of otologic sur-
gery (Kasden and Robi nson, 1969; Robi nson and Kasden, 1970), and

to assess the val ue of therapeutic procedures such as speech-
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reading and auditory-training (Hrsh, 1947). Thus, speech sti-
muli are indispensible in routine audio |ogical evaluation and
speech-audi onetry forns and i nportant tool in diagnosis, di-

fferential diagnosis and prognosis.

Need for the study:

Speech reception threshold tests are already available in
sone I ndi an | anguages vi z. Hndi (Abrol, 1971), Kannada (Raj a-
shekara, 1976; Henal atha, 1981), Qarathi (Mllikarjuna, 1984).
The currently avail abl e speech reception threshold tests in
English are nodified and standardi zed on English sneaking |ndians

(Swarnal atha, 1972).

However, the above tests have certain |imtations; they
are as foll ows:

1. The utility of the tests devel oped in Indian | anguages
are restricted to the speakers or listeners of the respective
| ndi an | anguages.

2. The utility of the English speech reception threshold
test that has been nodified and standardi zed on I|ndian popul a-
tionis restricted only to literate Indians know ng Engli sh.

3. Further, in sone of the Indian | anguages, the avail abl -
lity of bi-syllabic words simlar to those in English are [im-
ted. A though neani ngful nonosyllabic units are avail abl e,
they are very few in nunber and their availability to construct
a list appears to be limted. Thereby the bi-syllabic units
becone essential in speech discrimnation testing.

India is a country of many States and | anguages. Speech

tests are available in only a few of the Indian | anguages, Thus,
4
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this factor beconmes a, nmaj or setback duriong audi ol ogi cal testing,
Most of the rural population are illiterates and the naj o-
rity of the speech reception threshold tests available in Indian
| anguages are standardized on literate popul ation. Hence the

utility of these tests is restricted to the literate popul ation.

Thus a test that can be used to test people, fromdifferent
| anguage groups and where literacy is not the prine factor would
be nore useful in Indian set up. Accordingly, an attenpt is
made in the present study to construct and standardi ze a speech
reception threshold test consisting of sinple bi-syllabic English
words, with the viewthat it can be used with people fromdiffe-
rent | anguage background and who have also had no formal educa-
tionin English. Such a test would be simlar to the presently
available tests in English and allow for conparison of the

results across two or nore centers, whenever necessary.

The present study is ained at answering the follow ng
guesti ons;
1. At which level is the speech reception threshold obtai ned?
And does the percent of correct responses of the bi-syllabic
words vary with variation in the presentation |evel s?
2. Are there significant differences between the different
forns of the list?
3. Is there significant difference in the perfornmance of the
subjects of the different |anguage groups?
4. Is there two-way / three-way interaction anmong the above

vari abl es?



Chapter - 2

REVI EW CF LI TERATURE

Speech stinmuli are indispensible in routine audio |ogica
eval uation. Speech tests are used to suppl enent the pure tone
testing. A though pure tone audionetry gives an idea about the
functioning of the auditory systens, it does not throw nuch |ight
upon the difficulties the patient experiences in comrunication.
A quantitative and qualitative assessnent of the hearing |oss
for speech as it relates to the ability to comuni cate nmay be
nore meani ngful to the exam ner and patient. Thus speech audi o-
netry is aknow edged to be one of the fundanental tests of

hearing i npairnent.

| n speech audi onetry various nmeasures nmay be obtai ned, viz.
speech-reception threshold, threshold of detectability, threshold
of tolerance or disconfort |evels and speech discrimnation
score.  the various measures that are sought, speech reception
threshold (SRT) is a basic neasure upon which the supra-threshold

speech tests are based.

Speech reception threshold is a neasure of the intensity
of speech which enables a subject to correctly repeat 50% of the
speech materials that are presented to hint (ONeill and Oyer,

1966) .

Various kinds of speech stimuli have been used to determ ne
the speech reception threshold, eg.: Sentences, connected dis-

course and spondees.



Sent ences:

The first speech tests were spoken or whi spered nessages
at nmeasures di stances between the talker and the |istener.
These tests provided a gross estimate of the listener's ability
to hear speech and they failed to quantify the hearing inpair-
ment for speech. In an attenpt to quantify the hearing for

speech, nore controlled and reliable neasures were initiated.

The first widely used recorded auditory test for neasuring
hearing | oss for speech was devel oped at Bell-tel ephone | abo-
ratories in 1926. This test known as Western electric 4 A
(later 4 O was a recording of spoken digits (Fletcher and
Steinberg, 1929;. These phonograph records were the standard
recorded materials and were used in the group testing of schoo

children (Hrsh, 1952).

Fl etcher and Steinberg, (1929) used sentences in their
early work. These |ists consisted of interrogative sentences
that were to be answered instead of repeating the stinmulus
that was presented. This test had certain limtations. The
subject not only had to listen to the words of the sentence,
but he also had to provide answers to sonme fairly difficult
guestions, eg: "why is silk preferred to cotton for
unbrel l as?" etc.. Another di sadvantage was that the subject was

expected to have sone know edge of New York Gty and its environs.

Sinpler lists of sentences were constructed at the
Psycho- acousti c Laboratory by Hudgins et al, (1947). The test
so constructed was ternmed as auditory test No. 12. The questic

T

1. Cted in Hrsh, 1947.
2. " " Hrsh, 1952.
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were relatively nore sinple than those devel oped by Bell Tele-
phone | aboratories (Fletcher and Steinberg, 1929) and could be
answered by a single word. This feature made the auditory test
No. 12 useful when a witten test for use in group testing was
required. Wen a single subject was tested he was allowed to

repeat a sentence he heard.

The di sadvantage of sentence tests is that lone lists are
requi red because the same sentence cannot be used tw ce with one
| i stener, as his capacity of menorize nmakes it easier for himto
recogni ze a sentence again, even froma single key word. But

these tests have high face validity as sanples of English speech.

Hughson and Thonpson (1942, cited in ONeill and Oyer, 1966)
found a good degree of correlation between the SRT for sentences
(prepared by the Bell Tel ephone | aboratories) and the pure tone
average (average of pure tone thresholds at 512, 1024 and 2048Hz
multiplied by 0.8)

Connect ed di scour se;:

Conti nuous di scourse was considered to be an even nore
valid representation of speech. A though difficult to quantify
with respect to the response of the observer, the nost valid
sanpl e of English speech is a paragraph or several paragraphs of
conti nuous discourse (Hrsh, 1952). The available material is
uni formy nonot onous and uni nteresting, so nmuch so, a speaker
can repeat the naterial with remarkably little variability in

intensity.
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Fal coner and Davis (1947) enployed a sanple of connected

di scourse to which the subject |istened and adjusted the |evel

of the recorded speech to a point where he could just understand

what was being said. The test was conpared experinentally with

auditory test No. 9 and the threshold determnations were found

to be nearly identical. The test was reported to have the

fol |l owi ng advant ages (Fal coner, 1948).

1. Speed (about 2 mns.)

2. Interest for the listener and |ack of nmental fatigue.

3. Hgh face validity (It uses a sanple of actual radio

br oadcast )

4. Satisfactory reliability.

5. Negligible learning effects.

The mai n di sadvantage of the test was the subjective nature
of the end point. Sone subjects could give an erratic threshol d

(Fal coner, 1948).

Spondees:

Recorded naterials were devel oped at Harvard in the psycho-
acoustic laboratory. It included the auditory test No. 9 and the
auditory test No. 14. The latter consisted of spondees which were
recorded at a constant |evel, while the former consisted of the
sane spondees as in auditory test No. 14, but were recorded at
attenuated | evels. Hudgins et al, (1947) selected the spondaic
words so that they were 1) famliar to the listeners, 2) dissim-
| ar in phonetic construction 3) a normal sanpling of English

speech sounds, and 4) honogeneously audi bl e.

These two recorded tests permtted a quick and reliable



nmeasure of the threshold of intelligibility and its related
clinical nmeasure, the hearing | oss for speech.

Several deficiencies of the Harvard tests were reported.
"Specifically it has been reported informally, that certain of the
records of auditory test No.9 yield slightly different thresholds
fromother of these records"” (Hrsh et al, 1952, p.321). Secondly

the vocabul ary was too large for many clinical patients.

To overcone these limtations of the Harvard tests, Hrsh
et al, (1952) nodified the Harvard lists, at the Central Insti-
tute for the deaf. Their aimwas to restrict the vocabul ary
level to suit a general clinical population. Speech reception
tests Wl and w2 were developed as the O D recorded versions
of auditory tests No.14 and No.9 respectively, famliarity of
the original 84 words was determ ned. 36 words that were rated
as nost famliar were selected fromthe original list and recorded
into six different forns. Wrds that were too easy were reduced
by 2dB and the nore difficult words were increased by 2dB. The
threshold for normal ears in the initial testing with the revised
formwas in the vicinity of 14.2 dB (re: 0.0002 mcrobar). CI.D
test No.2 used the sanme words but enployed a 33 dB attenuation
range with every 3 words being attenuated by 3 dB. The threshold
for this test was 17.7 dB (re: 0.0002 m crobar).

Lower thresholds were obtained with CI.D tests when com
pared with that of the Harvard tests. Thresholds for the ori-
gi nal spondees were in the order of 22 dB (re: 0.0002 m crobar).
Wil e an average speech reception threshold of 14 to 15 dB
(re: 0.0002)mcrobar was obtained for the W1 lists. Average

.10
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speech reception threshold for W2 test was 18 dB(re: 0.0002
m crobar) as conpered to 14 or 15 dB for the W1 list. A so
free-field presentation of the spondee materials through a |oud
speaker resulted in a SRT that was sone 3 dB | ower than when the

materials were presented through earphone (nonaural presentation).

Apart from spondai ¢ words, various other speech naterials
have been used to obtain SRT. Mac Parian (1940, cited in O Neil
and Oyer, 1966) was one of the first investigators to use nono-
syllabic words in the devel opment of a test of speech threshol d.
The test consisted of the first 500 nonosyl | abic words fromthe
Thorndi ke lists and the first 50 nonosyl | abic words from the
Gates list. The words were recorded on discs and were presented
froman inaudible level to audible level. At the time when the
subj ect was able to detect only one out of every five of the
wor ds, the record was sneeded up. Then a conpari son was nade of
the changes that occured in test scores fromthe first testing.
Anot her nodification of the test involved recording of 50 words,
divided into 5 different tine groups. The interval between words
decreased from 10 secs, to 2 secs. This provided a test of the

subject's '"hearing skill".

QG her threshold neasures: There are other neasures of speech
threshold, viz. speech detection threshold (SDT) and threshol d
of perceptible speech. However, these neasures do not yield
the sane value aS SRT. Speech detection threshold was found
to be 16.47 dBSPL, speech reception threshold was 25.47dBSPL
11
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and threshold of perceptible speech was 28.47 dB SPL (Chai klin,
1959) .

Eg an (1948)* reported a nagnitude of the difference between
SRT and SDT not to exceed 12 dB and threshold of perceptibility
for running speech was 8 dB above SDI. Put this difference was
reported to change with such factors as the shape of the pure
tone audi ogram instructions, etc..

Estimates of the different threshold neasures reported by
Chalklin correlates well with that of Hrsh's estimates(Chaiklin,

1959) .

Chai klin (1959) found the normal threshold for spondaic
words to lie somewhere between | 8-25dB (re: 0.0002 dynes/cnf)
whi ch was consistent with the 22 dB (re: 0.0002 dynes/ cnf)
normal threshold specified for speech eudioneters by the Anerican

Associ ation (1953)

The standard for intelligible sneech is reported to be 19dB
above 0.0002 mcrobar (ANSI, 1970). This standard reference
threshold SPL applies to the use of Vestern electric type 705-A
ear phones in the National Bureau of standards 9A coupler
(ANSI, 1970). |If the Tel ephoni cs TDH 39 ear phone is used, the
reference threshold sound pressure |evel should be 20 dB above

0. 0002 m crobar (ANSI, 1970).

Al though speech threshol ds have been obtained for various
speech material s such as nonosyl | abl es, sentences and connected
di scourse. These materials are used |less frequently than spondees
(Harris, 1965). Spondaic words are specified as the standard test
material (ASHA 1979) for the determ nation of SRT.
1: Gted in Chaiklin, 1959 ..12
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SRT and Pure tone average:

Severel studies have indicated the interdependence of pureto
aver age and speech receiption threshold (Fl etcher, 1929, 1950;

12
Carhart, 1946, 1971; Davis, 1948; Qorig et al, 1954; Lightfoot et
3 4 5

al, 1956; Corso, 1957; Gorso and Cohen, 1958; Jerger et al, 1959;
Chai klin and Ventry, 1964; Chaiklin, D xon and Font, 1967;

6

G aevenes, 1969, 1974; Porter, 1971).

Thi s interdependence is sound to vary depending on 1) the
kind of speech thresholds being investigated, 2) the nethod of
testing, 3) Famliarization, and 4) sophistication of the subject
and other variables (Jerger et al, 1959).

Fl etcher (1929, 1950) found that the average of the two
frequencies with [owest value of the three frequencies, i.e. 500Hz

| 00O0OHz and 2000 Hz could be used to predict the speech recep-
tion threshol d.

g aevenes (1969, 1974) used regression equation to predict
the SRT. He found a linear relationship between SRT and pure
tone H.. He proposed the following fornula for predicting the
SRT frompure tone HLs. Accordingly

SRT = 0.8+0.34 - H(.5)+ 0.12. H(1)+0.34. H., (2) +

0.15.H (3 Kc/s).

Hs method is nore accurate than the sinple averagi ng nethod of
the three frequencies viz. 500Hz, 1000Hz and 2000 Hz. He also
found that cochlear hearing |oss cases yield sonewhat | ower
SRTs than conductive hearing |oss cases. As the nunber of fre-
guencies taken into consideration increased froml to 9, the
standard error of estimate of predicted SRT decreased from 8.2
to 5.7 . However, there was negligible effect fromusing nore

than 3 frequencies (G aevenes, 1974). .. 13
1,2,3,4,5,6 : Citedin Jerger et. al. 1959
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Carhart (1971) proposed the followng formula to predict
the speech reception threshold from pure tone average, when the
audi onetric contour is not taken into account and when the
testing equipnent is calibrated to ANSI reference |evels.

SRT = -2 dB+ 0.5T + 0.5T

Spondee 500Hz 1000Hz

The 2dBis a mnor correction constant (rounded to the nearest
2-dB step

The interdependence of SRT and PTA for higher frequencies
I's poorer than other frequencies. The group with notches beyond
2048 Hz could not be differentiated on any inportant point from
the group with flat losses (Carhart, 1946). It was also found
that acuity between 512 Hz and 1024 Hz is nore clearly rel ated
to speech reception for equated words than is acuity between
1024 and 2048 Hz.

Carhart and Porter (1971) established the effects of audio-
netric configuration on the rel ationships between thresholds for
spondees and for octave frequencies from250 to 4000 Hz. It
was observed that 1000 Hz was found to be a good predictor of
SRT. Adding a second frequency inproved the accuracy of predic-
tion slightly. This second frequency varied with audionetric con-
figuration. The relative weightings of the two frequencies also
varied as did the correction constant that was required. Adding
a third frequency did not produce any practical inprovenent in
predictability for SRT.

Thus, it was indicated that the audionetric pattern in-

fluences the threshold for spondees.
.14
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The relationship between the pure tone average and SRT has

been determned. |Itis found to vary depending on the follow ng
factors:
1. The kind of speech threshold investigated.

2. The speech test materials used, and
3. The nethod of testing (Jerger et m, 1959).

Davis (1948) reported the average of the thresholds for
500, 1000 and 2000 Hz as 9 dB(SPL);at the gane time he gave
threshol ds for various sneech stimuli which ranged from 22 dB
for spondees, through 26 dB for sentence material and digits,

to 33 dB for PBwords as spoken by Rush Hughes.

Lightfoot et al, (1956) observed a 16.5 dB difference
bet ween the threshold intensities for 1000 Hz and for spondee
words exhibited by 31 otol ogically normal subjects.

Qorig et al's (1954) survey revealed a difference of
15 dB SPL between the nedi an threshold val ues for 1000 Hz pure
tone and for spondee words for all errs in the 'selected nornal
words, for all ears in the 'selected normal group’'. Simlar ob-
servation was nade by Corso (1957) although he enployed a diffe-
rent criterion for selection of subjects. He reported a diffe-
rence of 14 dB SPL between the thresholds for pure tones and

for SRT obtained using AD auditory test W 2.

Macrae and Bridgen (1973) found that everyday speech recep-
tion by listener's with hearing inpairnent was very largely deter-
mned by their degree of threshold inpairnent, Their study suppor-
ted hypothesis that inpairment of threshold acuity rather than

.15
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| npai rment of maxi mum speech discrimnation limts speech recep-
tion in everyday situations. 1In noisy situations, the perceptible
energy in speech at frequenci es above 2000HZ contributed signifi-
cantly to its intelligibility. 1t was concluded that threshold
| npai rment at these frequencies has an adverse effect on speech

reception in at |east sone everyday circunstances.

For all practical purposes the average pure tone result for
500, 1000 and 2000 Hz has been the nost popul ar nethod for pre-
dicting a relationship between pure tones and speech threshol ds
(Hopki nson, 1978).

The high positive correlation between pure tone average and
SRT led sone authorities to state that the actual determnation
of SRT is unnecessary (S lverman and H rsh, 1955). However, any
di screpancy between pure tone average and SRT is an inportant one
in determning the accuracy of both pure tone average and the SRT

(Martin, 1958). Hence testing SRT ig crucial.

Bone conduction - Speech reception threshold. (BG SRT)

Bone conduction speech reception threshold is determned
by routing the signal through the bone conduction vibrator. Py
conparing the 3RT obtained by air conduction and bone conducti on,
presence of a conductive conponent can be detected (Srinivasan,
1974). This is especially useful in children where bone conduction
(BC) cannot be neasured using pure tones. A high correlation
bet ween the average bone conduction threshold at 500Hz, | 000Hz
and 2000Hz, and bone conduction SRT has been obtai ned (oetzi nger
and Proud, 1955 7% Kerrell, Wlfe and Mc Lenore, 1973)°3

.16

1: Cted in Berger, 1978
2,3. Cted in Martin, 1981
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Hahl brock (1962) reported that in profound SN | oss cases
bone conduction stimilus elicits tactile stimulation. By
drawing up the articulation curves tactile and auditory stimul us

response can be differentiated.

Al though the above studies do point out the utility of
BC SRT testing, further research is warranted before they are

enpl oyed in routine diagnostic/rehabilitative activities.

Merits of Speech Reception Threshold Testing:

SRT is = basi c neasure upon which other supra-threshold
speech tests are based. SRT testing is used as a screening
device in testing programmes in schools and industries. Mst
of the available speech tests take less tinme than pure tone tests
and thus they lend thenselves to quite general use in schools
(Hrsh, 1947). Smlarly inindustries, there mght not be a
speci al |l y enpl oyed person to test the hearing. |In such instan-
ces recorded lists nmay be used for screening purposes (Hrsh,
1947). People suspected of having hearing |oss nay be referred

for a detailed audionetric eval uati on.

The itens of auditory tests No. 9 and 12 are useful as
checks in auditory training programes (Hrsh, 1947).

Usi ng speech tests, it has been possible to eval uate
the social adequacy for hearing (Davis, 1948).

Since hearing primarily serves the purpose of comunica-
tion speech is nore reliable and valid stimuli to be used than

pure tones which are abstract stinuli.

Thus, by neasuring a patient's ability to use his hearing
ways a that are closer to every-day auditory experience, speech

.17
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audi ometry not only validates the findings of pure tone audio-
netry, but also have diagnostic end prognostic applications
(Hrsh et al, 1952).

Factors influencing the sneech reception threshol d:

Several factors influence SRT. They are as foll ows:

1. Tester Variable: Certain qualities or the tester's voice

are of direct influence. Gher variables such as tne sex,
pronounci ati on, regional accent, training, capacity to build

rapport ana bins all bear a direct influence on SRT.

French and Steinberg (1947) used nmal e and fenal e speakers
in their speech tests and noticed differences in the listener's
scores. They reported that nen's voi ces are about one octave
| ower in pitch than wonen's ana the latter tend to be somewhat
richer in high frequency sounds. This led to another hypothesis
that there existed a difference between the manner in which

hypacusi ¢ ears hear ana understand the voices of nmen and wonen.

Pal mer (1955) nmade investigations of this problem and repor-
ted that the difference in the talker's voice did not bear any
i nfluence on the intelligibility scores of hard of hearing
individuals. It was concluded that tne acoustic differences or
the speaker's (male/fenmale) voice do not contripute signifi-
cantly to the test score, and if inter-speaker dirrerences exist
ot her aspects especially the erticulatory characteristics of

di fferent speakers nust be considered (Fal ner, 1955).

2. Subject variabl es:

Factors such as attention span, notivation, vocabul ary,
.18
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physi cal and mental state of the individual can affect the SRT.

Goup differences in auditory acuity was introduced by the
use or vocabulary level as a selection criterion (Farrinond,
1962). It was also found that listening techniques affected audi-
tory performance at low signal levels. Mre intelligent |isteners
were maximally efficient at the commencenent of the auditory test
and therefore tney inproved little with further practice. Less
intelligent subjects speared to have a high threshold initially.
Central factors related to ability to predict or anticipate the
sentence itens of the test on the basis or part of the tota
information available in the sentence influenced the individual's

hearing ability for speech (sentences), Farrinond (1962).

3. Variable related to Test Procedure:

These incl ude

a. Fam liarization

b. Live vs recorded voice presentation
c. Descending vs ascending nethod

d. Honpbgeneous intelligibility.

a. Famliarization: Famliarization inproves tne SRT. Tillman

ana Jerger (1959) denonstrated that tne short termpractice in the
task of responding to spondees at threshold intensities exerted
no influence on the spondee threshold SPL in normal hearing sub-
jects. However, these subjects wnen given prior know edge of the
test vocabul ary yi el ded spondeed tnresnold at SPLs which were

4 to 5 dB lower than those yielded by subjects not given such

know edge.
.19
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The spondee thresholds established after famliarization
were not only lower in the nean SPL val ues, but also were |ess
vari abl e upon repeated testing (Jerger et al, 1959; Tllnan and
Jerger, 1959). Thus famliarization with test spondees was con-
sidered to be an inportant step during establishing the spondee

t hr eshol ds.

In order to elimnate the need for famliarization, a list of
spondees selected fromtne D W1 list, was constructed by Conn,
Dancer and Ventry (1975). The list so constructed produced spon-
dee thresholds equivalent to those optained with famliarization.
This result further substantiates the inportant influence of

famliarity on SRT.

b. Live vs recorded voice presentation:

O Neill and Oyer (1966) found not nmuch of a difference bet-
ween live voice and recorded SRTs. Creston et al, (1966) found
that both recorded and live voice presentation were reliable
nmet hods, but live voice presentation allowed for nore flexibility.

Recorded stimuli have the obvi ous advantages such as preser-
vation of fidelity and ease of handling. Recorded speech mate-
rial reduces intra and inter-test variability, They provide for
grepter standardi zation and results fromcentre to centre can be
easily conpared. The recorded tests include the calibration
tone to properly set the sensitivity gain (Harris, 1965; O Neil
and Oyer, 1966; New by, 1972).

In any event live voice testing is the |east desirable nethod

. 20
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because it introduces an unnecessary source (the speaker) of intra
and inter-test variability (Chaiklin and Ventry, 1964).

However, the use of recorded material also has certain di sadvan-
tages. The clinician may have to stop the recording to permt the
client to respond to the test word before the next one is presented-
Dsc and tape recordings will show wear after a period of use,
introducing distortion of the signal and noise into the test systens

Therefore it is necessary to be alert to these probl ens.

Wil e recorded presentation is the preferred choice, clinical
situations may arise which favour the use of a nonitored |ive voice
presentation. Live voice allows for flexibility in the presenta-
tion of test words (Carhart, 1948). But live voice presentation
poses certain problens. It is difficult to nonitor the test words
to a consistent intensify level and it may not be possible to pre-
sent each spondee in the sanme manner to every client. However,
depending on various factors, a nonitored |live voice father then re-
corded presentation, as well as inprovisation of materials may be

necessary.

c. Descending vs. ascending nethod:

Martin and Pennington (1971) reported that bracketing was the
nost wi dely used nmethod to establish the SRT. The second |argely
used met hod was descending steps. Ascending steps was used by a

few audi ol ogi st s.

Chai klin, Font and Di xon (1967) established a high positive
correl ati on between ascending 5 dB spondeed thresholds and the pure

tone results, The ascending nethod had the advantage of having
.21
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sinmplified sanpling beginning and end points, and could be used to
exam ne functional hearing | oss. however, the authors al so poin-
ted out that the descendi ng procedure may be nore useful anong
young children and those persons who do not understand the instruc-

tions well.

However, there are no clinically significant differences in
SRT obt ai ned usi ng ascendi ng and descendi ng t echni ques (Hopki nson,

1978).

5 dB vs 2 dB steps:

There is much variability in the classical procedure used to
establish the 50%criterion for SRT.

Chai klin, Front and D xon (1967) used ascending 5 dB steps and
found a high positive correlation between ascending 5 dB spondee
t hreshol ds and pure tone results.

Chaiklin and Ventry (1964) conpared the 2 dB and 5 dB neasure-
ment methods. It was found that the 5 dB neasurenent nethod re-
sulted in spondee thresholds that (a) agreed well with 2 dB nethod
thresholds (b) had high correlation with pure tone threshol ds and
(c) had high reliability. Since the 5 dB neasurenent nethod was
accurate and faster, a change-over to 5 dB neasurenent technique
was reconmended.

Fore recent literature show a tendency toward standardi zation
of the SRT procedure (Tillman and O sen, 1973; WIson, Mrgan and
Dirks, 1973; Martin & Stauffer, 1973).

d. Honmogeneous intelligibility:

Honobgeneous intelligibility is an inportant factor in the deter-
m nation of SRT. As the intensity of speech is increased from a

.22
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avery low value to a very high level, the articulation score
or the percentage of itens that a listener will repeat, wll
increase (Hrsh, 1952). A graph obtained by plotting these
values is called on "articulation function".

The spondee's gain function is steeper then that of the PB
word lists. Its average slope between 20 and 80% i s about
10% (H rsh, 1952). The steepness of the gain function can be
changed by mani pulating the honogeneity of a list with res-

pect to intelligibility.

Ideally, a SRT list should be honogeneously intelligible.
Honogeneity can be achieved either by selecting only those words
that tend to reach the listener's threshold at the same intensity
| evel or by recording individual words in such a way that they
all tend to be heard at the same |evel of reproduction. Hudgins

et al, 1947).

Bow i ng and El pern (1961) found a range of 10dB in intelli-
gibility among the 36 words of the CID auditory test W1. They
suggest the use of only 22 words that were found to vary by only
3.5 dB. In a simlar study Curry & Cox (1966)2 found that the
spondees in the CD auditory test WI varied in intelligibility by
a range of 8 dB. They concluded that the general efficiency would
be enhanced by using only 27 of the words that fell wthin the

range of - 2 dB.

Peattie et al (1975) found a range of 7.9 dB in the relative
intelligibility of the spondees of the CID auditory test W 1. They

recommended the exclusive use of 18 words that had a nean range
of 1.5 dB. ...23

1,2 : Cited in Beattie, et al 1975



.23
Thus honogeneuity is inportant to obtain precision in esti-
mating the level at which 50%of the itens are identified, end
to use as fewitens as possible to obtain the SRT (Hudgi ns

et al, 1947).

Procedure for determning SRT:

The SRT met hod proposed by Tillnman and A sen (1973) invol ved
basically four steps: 1) Famliarization with test materials, 2)
Determnation of initial test intensity 3) Determnation of
threshold, 4) Derivation of threshold. Threshold is determned by
subtracting the nunber of correct responses fromthe initial
intensity, ie., the intensity at which step 3 is begun. To this
difference a correctionfactor of one is added. The intensity

derived is the SRT.

Wl son, Mrgan and Drks (1973) suggested a nodification of
the Tillman-d sen (1973) procedure. These techni ques incorporate
2 and 5 dB intensity decrenents with two and five words being
presented at the respective intervals. The nodified formula re-
presents a refinenment of the Spear nman- Karber mnet hod.

Accordingly Tsg, = 1 ¥d) - d(-r)
n

wher e
Tso = Threshol d

I = initial test intensity

d = the dB decrenents
r = CQCorrect responses (total)
n = Nunber words/decrement

Tillman and A sen's nethod (1973), along with many previously
recommended net hods, involves prior estimates of hearing sensitivity,

usually determned by the PTA. However, in certain situations it
.24
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may be necessary to determne the SRT wi thout prior know edge
of pure tone average, eg. hearing aid eval uations, testing snall
children, elimnation of bias in training student clinicians,
and testing patients with non-organic hearing loss (Martin
and Stauffer, 1975). Martin and Stauffer (1975) devised a nodi -
fication of the Tillnman-A sen nethod which can be used w thout

aprior estimate of the degree of the | oss.

The 2 methods, i.e., Tillman-A sen's nethod and the nodi -
fied nethod (Martin & Stauffer, 1975) were conpared and no
differences were denonstrated with respect to the measured
SRTs, and the tine required for the 2 nethods to conplete the
tests was equal (Martin and Stauffer, 1975).

Speech reception threshold tests devel oped in Ind a:

Several speech reception threshold tests were devel oped
in some of the Indian | anguages.

Abrol (1971) devel oped speech reception threshold test
in Hndi. However this study had several limtations, i.e.

1) practice effect was not taken care of,

2) speech reception threshold |evel was not nentioned

3) articulation curves were not established.

Swarnal atha (1972) nodified the presently available English
tests and standardized it on an English speaking Indian popul ation
It appears that no attenpt was nade to assess the extent of the
subj ects' know edge of Engli sh.

She found that both adults (16 to 25 years) and Children
(7 to 15 years) obtained SRT of 9dB (re. PTA 10 dD). The stan-
dardi zed speechlists were found to be equal in difficulty, valid

and reliable. ...25
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However, the tests' utility is restricted in that, it can be
used only with Indians having a know edge of Engli sh.

Raj ashekara (1976) developed n picture SRT test for adults
and children in Kannada. The articulation function for this word
list extended over 30 dB. Hence the words were not considered
equal | y honogeneous.. Further, pictures were not used in the
standardi zation of the SRT teat, based on the grounds that al
children tested were normals. Thus the standardi zed SRT test was

nore of a word list than the picture SRT test.

Henal atha (1981) devel oped a SRT test in Kannada for children.

Picturizabl e poly-syllable words were the stimuli, The children
tested were in the age range of 3-5 years and the mean SRT was
found to be 11 dB H

However, the above study has certain limtations. Athough it
was intended to test children with Kannada as their nother tongue,
all subjects did not have Kannada as their nother tongue(Henal at ha,
1981). Thus the resulting score could be influenced by the subject
selection criteria. Further the above test nakes use of polly-
syliabic words to determne the intelligibility of speech. But at
agivenintensity, the nore syllabus there are per word, the nore

intelligible is the word, and higher is the articulation score for

a list of such words (Hrsh, 1952). However using pol ysyllabic

wor ds i n Kannada to determ ne SRT i s unavoi dabl e because the bi-syl | a-
bi c words available are not simlar to the spondaic words in English
Moreover, the availability of meani ngful nmonosyllabic units are
very few and thus it becones necessary to use the bi-syllabic

I nspeechdi scrimnationtesting. ..26
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Since the above test was standardi zed only on school
children its validity with other groups of children has to be

est abl i shed.

The above review points out to the useful ness of SRT
testing and the tests available to establish the SRT. Inspite
of the nunber of SRT tests developed in India, gone of their
drawbacks limts their utility in routine diagnostic activities.
Thus a test which can be used with different |anguage and

literacy groups needs to be devel oped.
*kk*k*
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Chapter - 3

METHCDOLOGY
The purpose of the present study was to determne the auditor;
per formance of non-native speakers of English, on selected bi-
syl | abi ¢ words.
The study was designed to be conducted in 3 phases. They were

as fol |l ows:

Phase | : Determnation of the famliarity of bi-syllabic English
words that are frequently used in Indian | anguages.

Phase Il1: Construction of a list of bi-syllabic words that were
rated as 'nmost famliar' in Phase-lI.

Phase II1: standardization of the above list and to answer the
fol | ow ng questions.

1. Does the percent of correct responses of the bi-syllabic

words very with the variation in presentation |evels?
And at which level is the speech reception threshol d
obt ai ned.

2. Are there any significant differences between the diffe-

rent forns of the list?

3. Is there any significant difference in the perfornance

of the subjects of different |anguage groups?
3. Is there twoway / three way interaction anong the above
vari abl es?
Phase |:

Sixty persons fromfour different |anguage background, viz.
Kannada, Tam |, Bengali and Udu, served as subjects for the Study.
The | anguage groups were sel ected randomy dependi ng upon the avail a-

. 28
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bility of nunber of subjects in each |anguage group.
Fifteen people fromeach |anguage group were selected. Al

the subjects net the following criteria:

a) An educational background of Pre-University course
P.UC) or less (mninmum level of TV standard) wth
the nmedi umof instruction being non-Engli sh,

b) No history of hearing | oss, any ear infections,
headache, head injury or ototoxicity.

Test Material s:

Alist (List - I, Appendix -1) of bi-syllabic English
words that are commonly used in Indian | anguages was con-
structed, recorded and nmade use of in the present experinent.
The words were drawn fromthe C1.D snondalc word lists

(Hrsh et al, 1952), |eading nagazi nes and newspapers.

Recor di ng Procedur e:

The list of words was recorded on a casette tape using
aPhilips Casette deck (F 6112/00) and an anpex m crophone.
The recording was done in a sound treated audi ol ogi cal testing
room where the noise level was so low as to not to inter-

fere with the recording.

The words were read out by a nal e speaker who is a non-
native speaker of English. The bi-syllabic words were spoken
with equal sress. The level of the words were naintai ned con-
stant with the Vu-neter needle peaking at '0'. A gap of
10 secs, was allowed between every successive bi-syllabic words.

.29
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Test Procedure:

The tape was played on a portable National Panasonic Casette
recorder (Rg 512DS). The di stance of approximately 3 ft. bet-
ween the speaker and the subject was kept constant throughout
the testing period.

The subjects were asked to listen to the tape, and rate
the famliarity of the bi-syllabic words on a 3-point scale, i.e

-Most famliar

- famliar

- not famliar.

Phase || :

Itemanal ysis of the words rated for their famliarity in
Phase | was carried out. A list of words rated as 'nost fam -
liar' by nore than 75% of the subjects was constructed and desi g-
nated as list-II. The list of words so constructed served as

the stinmulus naterial for the Phase—I1 of the experinent.

Phase-I111:
Subj ect s:

72 people fromfour different |anguage background (18
peopl e from each | anguage group Vi z. Kannada and Tam| of the
Dravidian famly and, Udu and Bengali from the |ndo-Aryan
famly) served as the subjects, only those subjects who net the
following criteria were sel ected.

a. Age range of 16 to 28 years.

b. Educational background of Pre-University Course or |ess

(mn. of IV Standard) with the medi umof instruction

bei ng non- Engl i sh.
.30
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c. Normal hearing (Ref. ANSI.1969) bilaterally for air-
conducted pure tones at octave frequencies ranging
from250Hz to 8000HZ, al so including 6000 Hz.
d. No history of any ear infections, heed ache, heady-
injury or ototoxicity.

Test Material s:

The list of words (List-11) arrived at the end of Phase-1I
was randomzed and four different forns (in different order)
were constructed. These forns were designated as Form I1-A
FormIl1-D, FormlIl-C and FormIIl-D (Appendix-I11). Al the four
fornms were recorded and nade use of in the present phase of the
experi nent.

Recor di ng Procedur e:

The four forns of the list of English bi-syllabic words
(list-11) viz. Forns II-A, -B, -C, -Dwere recorded on a
Mhaette tape using a Casette deck (Philips F.6112/00) and a
m cr ophone (anpex).

The recording was done in a sound treated roomwhere the
noi se level was within the permssible limts (ANSI, 1969)
(Appendi x- V). The words were re-d out -y the sanme nfle spe*ke”
(93 in phase-1) who is a non-native speaker of English. The
bi - syl | abi ¢ words were pronounced with equal stress. The |evel
of the bi-syllchic words was nai ntai ned constant with the WVu-
rneter needl e peeking at '0'. A gap of 10 sec. was allowed bet -
ween every successive bi-syllabic words to enable the subjects
to wite down their responses.

The recorded Casette was played on a Casette deck (Philips,
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F 6112/ 00). The output of the deck was given to a graphic
| evel recorder (B & K 2305) and the average |evel of different
| evel s of all the bi-syllabic words were -et ermned. A |000Hz
tone corresponding to the average peak | evel was recorded in

the beginning of every formof the |ist.

| nst runent ati on:

A 2-channel audi onmeter (Madsen OB-70) and a Casette deck
(Philips F 6112/00) were used for the collection of data. The
recorded forms of words were played on the tape recorder and
the output was fed into the tape input of the audiometer. The
out put of the audi ometer was given to the earphones (TDH -39)
housed in supra-aural ear cushions (MX 41/ AR). An objective,
calibration of the audioneter (Appendix -111) was carried out
bef ore the commencenent of the experinent and again at regul ar
intervals. The frequency characteristics of the earphones used

in the present study is shown in Appendi x-1V.

Test Envi ronnent :

The experiment was carried out in a two roomsituation with
sound treatnment. The noise level in the roons was neasured
using a sound |l evel neter (B & K 2209) and a condensor m crophone
(B &K 4144) with ¥#-1" adapter ( B & K DB 0962) to check t hat

the noise levels were within the permssible |evels (Appendix-V).

Test Procedur e:

Initially, the subjects threshold of hearing for air-con-
ducted pure tones at octave frequencies ranging from250 Hz. to

8000 Hz, also including 6000 Hz was established using the nodified

Hughson- Wst | ake procedur e.
.32
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Subsequent|ly the subjects' responses to the four forns of
list-11 was determned. nly the better ear was tested. However,
an Attenpt was nade to represent the ears equally.

| nstructi ons:

The subjects were instructed in their respective nother
tongue. The follow ng instructions were translated into all the
f our | anguages:

"You wi Il now hear a few words.

The words will be as foll ow ng:

"Bus stop', 'ice-creami, 'Post Card, etc..

You should carefully listen to the word and wite down
whet you hear. In case you cannot identify what the word is,
try to guess. Is it clear?"

To standardize the list of words the forns of the word
lists were presented at six different levels with reference to
the pure tone average of 500Hz, |000Hz and 2000Hz. The |evels
were -2 dB, 0dB, +2 dB, +4 dB, +6 dB and +8 dB (ref: PTA).
The forns and the order of the |levels of presentation were ran-
domy distributed. Each subject listened to all the four forns
of the list at any of the four levels. Subjects were asked to
wite down their responses on a sheet of paper provided to them
The gain of the tape recorded was so adjusted so as to peak the

1000 Hz tone at Vu -0 on the audi oneter.

The scoring was done nmanual |y, Each correct response was
given a score of 2.5% The total nunber of correct responses

were determned. The results were anal yzed using appropriate

statistical procedures.



Chapter - 4

RESULTS
The data was anal yzed to obtain the central tendency and
variability neasures. Mean and medi an scores were cal cul ated
for all the fornms at different |evels separately. Standard
devi ati on was conputed to establishthe dispersion of the scores.
The val ues of the neasures stated above are as depicted in
Table | and Table I1.

Ef fect of |evel:

FromTable | it nay be observed, that, in general the per-
cent of correct responses of the bi-syllabic words in the
Kannada group, increases with the increase in sensation |evel.
Variability in the scores decreased with the increase in sensa-
tion level in case of FormA Forns-E and FormD al so showed a
reduction in variability with the increase in sensation |evel,
with the exception of one |evel, viz. +8 dB sensation |evel
(ref. PTA). FormC failed to show a consistent reduction in

variability with the increase in sensation |evel.

Table Il shows the performance of the Tam!| group. The
percent of correct responses of the bi-syllable words in forns
-Aand -B, increases with the increase in sensation |evel.
However fornms-C and -D do not show a consistent increase in
the percent of correct responses with the increase in sensation
level. The variability of the scores decrease with increase
insensation levels in forns -A and -B. The reduction of varia-
bility with increase in sensation |evel was al so observed in
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c-se of PormC, with the exception o* one level, viz. 8 dB
sensation |level (Ref.PTA). 7~ormD felled to show r consi stent

reduction In variability with increase In sensation |evel.

Articulation function.
Articulation functions for the four forns of the I|ist

for Kmmnada and Tperil groups are shown in Fig. 1 and Trig. 2
respectively. Fromthe Articulation functions of both the
groups it may be not"d that the percentage of correct responses
of the bl-syllablc words increased with increase in sensation

| evel . However, the increase in percentage of correct responses
were not consistent. MNone of the forns o* the list show a
plateau in their function indicating that the scores may inprove

at hi gher sensation |evels.

The slopes 0" the articulation function for the Kannada
group ore 9.75" dB (Form A), -2.77#/ dB(FbrmE), 8.75"/dB (Form Q),
and 4.59%dB (FormD between O to 2 dB sensation |evels (Ref.
PTA). The slopes of the articulation function for the "anil
group between. 0 arl 2dP sensation |evel (rAf.PTA are 4.17"/ dB
(FOmA), 2.92ydB(F*rm B), 6.25</dB(FormC), and 7.]f/dB(FormD).
The mean slope o® the articulation function for the Kann«da group

is 5.1#/dB aili that for the -Lall group It is 5.2#/ dB.

In addition to the neasures of central tendency ~nd vari a-
bility, tw analysis of variance ("NOvA) (Quillford and Fl etcher,
1979) w”s al so conput ed.
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Tabl e- |

(Kannnda group) - show ng the nean,

nedi an and standar devi ation of the percentage of

correct bi-syllabic words at six SLs.
Form A Form B FormC Form D
| evel s
inds M Min SD M Min SD Mh Min SD M Min SD
-2 55 52.5 15.41 64.17 57.5 13.12 54.17 52.5 14.33 62.5 67.5 7.07
0 64.17 67.5 16.49 66.67 65 8.25 55.83 62.5 11.24 57.5 55 7.35
2 81-67 85 4.71 64.17 60 13.59 73.33 75 6.24 66.67 65 18.41
4 61.67 57.5 7.73 75.83 70 15.85 63.33 62.5 1.18 86.67 87.5 5.14
6 76.67 77.5 7.17 68.33 67.5 514 85.83 90 7.72 81.67 80 4.25
8 87.5 87.5 2.04 84.17 85 9.2 80 85 8.89 76.67 85 15.45




TABLE - ||

Tam | - show ng the nean, nedian and standard deviation of the percentage
of correct bi-syllabic words at six SLs
Covel FormA Form B Form C Form D
evel s
in dB Min SD Mh Min SD M Min SD Vh Min SD
-2 79.17 77.5 5.20 62.5 65 9.01 59.17 60 9.20 58.33 65 20. 95
0 69.17 67.5 10.10 79.17 77.5 5.20 65.83 77.5 18.29 63.33 67.5 5. 89
2 77.5 85. 15.21 85 82.5 7.36 78.33 77.5 5.14 77.5 75 9.35
4 75.83 80 9.46 79.17 77.5 4.25 64.17 65 3.12 83.33 82.5 1.18
6 83.33 77.5 12.3 77.5 75 5.40 89.17 90 3.12 82.5 82.6 2.04
8 89.17 90 3.82 87.5 87.5 0 88.33 87.5 5.14  88.33 90 6.24
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TABLE - |11

Results of the two-way anal ysis of variances for the nmain efects of lists,
| evels, and their interaction for the Kannada group

Degree of Mean sum of

Sources of varience Sum of squares freedom squar es Fratio
Level s 5012. 93 5 1002. 59 6.003 *
For ms 98. 87 3 32. 96 0.19
| nteraction 2877.72 15 191. 85 1.14
Error 8016. 65 48 167. 01
Tot al 71

* Significance at 0.01 | evel of confidence




TABLE - |V

Results of the two-way annlysis of variances for the Main effects

Sour ces of Vari ance

of

lists, levels and their interaction 1or the Tam!| group

Sum of sauares Degree of freedm Mean suns of squares F-ratio
Level s 4584. 12 5 916. 82 8.73 *
For ns 298. 87 3 99. 62 .95
I nteraction 1893. 31 15 126. 22 1.20
Error 5041. 67 48 105. 03
Tot pl 71

* Significant at (3.01 |evel of

confi dence



TABLE - V

mai n
Results of the two way analysis of variance for the/effects of levels
| anguages and their interaction

Sources of variance| Sum of squares Degree of freedom| Mean sum of squares F-ratio
Level s 9495. 66 5 1899. 13 13.75 *
Language 1375. 17 1 1375. 17 9.96 *
| nteraction 101. 38 5 20. 28 0.15
Error 18227.1 132 138. 08
Tot al 143

* Significant at 0.0l Ievel of confidence
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Results of the tw way anal ysis of variance:

The results indicated no significant differences anong:

1. the different forns of the list at 0.05 | evel and

2. the interaction between the forns of the list at 0.05 | evel
(see Table-111 and Tabl e-1V).

Ef fect of native |anguage

The results denonstrated significant differences anong
the native | anguage groups at 0.01 | evel, (see Table-V).
However, the interaction between the native | anguages and sen-

sation levels was not significant at 0.05 | evel.

The results (btained are discussed in the next Chapter.
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Chapter - 5

D SQUSSI ON
The results obtained in the present study nay be di scussed
under the foll ow ng headi ngs, viz. effect of sensation |evel,
differences anong the different forns of the list and the effect
of native | anguage anong the performances of the different |an-

guage groups.

Ef fect of Sensation Level:

The nean slopes of the articulation function for the Kannada
group (5.1%dB) and the Tam | group (5.2% dB) as reported
earlier, are not as steep as that obtained using D W]I| test
(Hrsh et al, 1952). They obtained a sl ope of 8% dB.

The differences between the above two studies could be attri -
buted to the nethodol ogi cal differences - the sensation |evels
used in the standardization of the list in the present study is
different fromthat of Hrsh et al's (1952) study. The sl ope
in the present study was cal cul ated between 0 dB SL and +2 dB SL
(ref. PTA), whereas Hrsh et al (1952) calculated the sl ope over

arange of 8 dB, the limts which have not been specified.

Wil e the present test made use of sinple and nost famliar
bi - syl | abi c wor ds, where, nost of the words were not strictly
spondaic, i.e., the tw syllables in some words did not have equal
stress, but Hrst et al (1952) nade an attenpt to ensure that the

syllables in a word had equal stress.

However, the findings of the present study is in agreenent



with of Hudgins et al (1947, cited by H rsh, 1952) who establishe
articulations functions for selected (bi-syllables wth equal
stress) and unsel ected bi-syllables (bi-syllabes which had no
equal stress). They reported a slope of 10%dB for the arti-
culation function of selected spondees and a sl ope of 5%dB for
the articulation function of unselected bi-syllables. Unselec-
ted bi-syllables are not honogeneous w threspect to intelligi-
bility and they result in a nore gradual slope than that obtained
usi ng sel ected spondees (Fudging et al, 1947). Thus this factor

could have resulted in the gradual slope that is obtained in

the present study.

The difference between the study by Hrgh et al's(1952)
and the present study could also be attributed to the difference
in the response nodality/that was enpl oyed. The subjects in the
present study were asked to give witten responses. This could
have resulted in the |less than 100%score. A so nmany of the sub-
jects had only prinmary education and many of themreported to
be out of touch with witing. They also reported that they could
have perforned better if they were asked to respond orally, as
they could hear the words but could not wite themcorrectly,
within the tine alotted for witing their responses.

SRT Level :

The mean SRT |level in the present study will be probably
Attained at -3dB SL (ref.PTA). Since the nean score of the
correct responses was 55% at thel owest sensation |level i.e.,

-8 dB SL. Considering the slope of 5% dB, the above SRT threshold

was extrapol ated. Hence the nmean SRT for the Tam| group woul d




be 8 dB and for the Kannada group 7 dB, with the nean pure tone
average being 10.94 dB and 10.4 dB respectively. The SRT, when
calculated in dB SPL, results in 27.5 dB SPL and 26.5 dB SPL for
the Tam | and Kannada groups respectively. These levels are con-
si derably higher than the SRT |evel (14 or 15 dB ref. 20 uPa and
18 dB ref. 20 pPa with CIDW and CID W2 respectively) reported
by Hrsh et al (1952). This difference could be once again
attributed to the nethodol ogical differences discussed above.
However, a nore plausible reason could be that Hrst et al (1952)
tested native speakers of English while in the present study non-
nati ve speakers of English who had no formal education in English
served as subjects. The evidences that the native speakers ob-
tain higher scores on a discrimnation task, than the non-native
speakers (N kam Beasley and Ri ntel mann, 1976; Malini, 1981,

Si nha, 1981; Sood, 1981) provide further support to the findings

of the cresent study.

Differences anong the different forns of the list:

The two way analysis of variance (Table Ill1 and Table 1V)
indicated no significant differences anong the different forns of
the list even at 0.05 level. Thus the fores may be used inters

changeably in the determ nation of the speech reception threshold.

Ef fects of native | anguage:

The results of the two way anal ysis of variances (Table V)
depl eted significant differences between the two |anguage groups

t est ed. However, this could be due to the fact that the Tam |



subj ects had a hi gher educational standard when conpared to

the group of subjects wth Kannada as their native |l anguage.
Further the probability of perception of a given sound in a
given environment is related to the |anguage back ground of

the listener (Sapon and Carroll, 1957, Singh, 1966 and S ngh

and Bl ack, 1966). Thus the differences between the two | anguage

groups could also be attributed to the above factor.

dinical inplications:

The results of the present study suggest that the test can
be used with subjects who have no formal education in English.
Further the test can also be used with various |inguistic groups.
However, norns shoul d be specifically obtained for the parti -

cul ar | anguage group before it is clinically applied



Chapter - 6

SUMWARY AND QOONCLUSI ONS

In the present study and Attenpt was nade to construct a
speech reception threshold test, utilising English bi-syllabic
wor ds.

The study consisted of constructing a list of words which were
rated as nost famliar by nore then 75%of the subjects from four
different linguistic groups, viz., Kannada, Taml|, Wdu and
Bengali. The final |ist of words was random zed and four diffe-
rent forns of the list was constructed. These forns were stan-
dardi zed on two different groups of normal hearing subjects who

had their native |anguages as Kannada and Tam | respectively.

Based on the results of the above study, the follow ng con-
cl usi ons seemwar r ant ed,

1. The mean speech reception threshold is obtained at
-3 dB (ref. PTA). The percentage of correct responses of the
bi -syl | abi c words increase with increase in sensation |evels.

2. There are no significant differences between the different
forns of the list, suggesting that the forns could be used inter-
changeably in clinical application.

3. Asignificant difference was noticed between the perfor-

mances of the two | anguage groups tested.

Thus the present study can be used with subjects who have no
formal education in English. Further, the test can al so be used
wth different linguistic groups. However, norns should be

specifically obtained for the particul ar | anguage group before



It

is clinically applied.

Suggestions for further research

Fornms may be established for different |anguage groups.
A conpari son can be nade of perfornances of t he subj ects

in to these groups.

The performances of literate and illiterate groups of
subj ects may be conpar ed.

The validity of the test on hearing inpaired patients
needs to be eval uat ed.

The performance of subjects may be eval uated using

oral responses.

An assessnent of the perfornmance of subjects at higher
and | ower sensation |levels than that used in the present

study may be nade.
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Rai | r oad

| ce cream
Bus stop
Wi t enash
Foot bal |
Toot hbr ush
Pl atform
School bus
Soap box
Boot h paste

Bed sheet

. Foot pat h
. Tubel i ght

Tar road

. Li f ebouy
. Wor kshop

Rai | way

Chair car

. Playground
. Bl ackboard

APPENDI_X-I

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Hai rpi n
Beet r oot
Home wor k
Sick | eave
Car shed
Bat hr oom
Bookshel f
Headl i ght
Tea stall
Foot i ng
Handl oom
Staircase
Roommat e
Gas stove
Lanp shade
Chal kpi ece
Sui t case
Mat chbox
Fruit juice

Key chai n



41.
42.
43.
44.
45.
46.
47 .
48.
49.
50.
o51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.

Neckl ace
Ear ring
Road train
Pop com
House rent
Lunch break
Hosepi pe
Foot st ep
Wi st watch
Store room
Col d drink
Tol | gate
Rcemll
Post card

Q andson

Fi rst show
Post box
Housef ul |

Bi rt hday

Noon show

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
712.
73.

74.

75.
76.
7.
78.
79.
80.

Post man

Bus route

R ght turn
Door | ock
Mai n road
Thank you
Weel chai r
Headache
Wat chman
Bread piece
Li ght bill
Road bl ock
M1k van
Car race
Light switch
right shift
Li ne bus
Not ebook
Steel plate
Door bel |

81. Full stop
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Foot bal |

Bl ackboard
Li f ebouy
Bi rt hday
Honme

Neckl ace
Sui t case
Right turn
Post box

Store room

. Postcard
. Tubel i ght

. Post man

Door | ock
Rai | way
Book shel f

. Platform

Soap box

. Hairpin

Bed sheet

APPENDI X-

wor k

FORM 'A

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Vt chman
Not ebook
Chal kpi ece
Bread piece
| ce cream
Gas stove
Bus route
Door bel |
Toot hpast e
Noon show
Mai n road
Mat ch box

Li ght switch
Bat hr oom

Li ght bill
Thank you
Gol d drink
Pl aygr ound
First show

Fruit juice
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APPENDI X- |1
FORM ' B
Bus route 21. M ayground
Light bill 22. Boor | ock
Bat hr oom 23. Post card

Mat ch box 24. chal k piece
Hai rpi n 25. Thank you
Tubel i ght 26. Post boy
Gl d drink 27. Fruit juice
Not ebook 28. Light swtch
Bi rt hday 29. Railway
Post man 30. Platform

. Toot hpast e 31. Home work

. Bookshel f 32. Suit case
Soap box 33. Noon show

.Vt chnan 34. Bl ack board

. Gas stove 35. Rght turn
First show 36. Store room
Mai n road 37. Football
Bread pi ece 38. Lifebouy

. Neckl ace 39. Ice cream
Bed sheet 40. Door bel |
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APPENDI X- 11
FORM ' C
Thank you 21. Bread piece
Bat hr oom 22. Rght turn
Gl d drink 23. @Gas stove
M aygr ound 24. Toot hpaste
Li ght sw tch 25. Noon show
Store room 26. Tubel | ght
Bl ack board 27. First show
Chal kpl ece 28. Bug route
Post box 29. Post man
Hai rpi n 30. Watchnman
. Mat ch box 31. Bed sheet
Door | ock 32. P atform
. Main road 33. Fruit juice
Li f ebouy 34. Not ebook
. Bookshel f 35. Suit case
. Birthday 36. Light bill
. Postcard 37. lce cream
. Neckl ace 38. Foot bal |
Soap box 39. Door bell
. Rai | way 40. Home work
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Neckl ace
Foot bal |

Hai r pi n
Post man
Door bel |
Not e book
Bread pi ece
Gs stove

Chal k pi ece

. Li f ebouy

Light bill

Li ght switch
Bed sheet
Fruit juice
Mai n road

Qol d drink

. Soap box
. Pl ayground

R ght turn

. Hat ch box

APPEND

| X-

FORM ' D

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

Store room
Wat chman
Post card
Bl ack board
Door | ock
Honme wor k
Thank you
M atform
Suit case
Bookshel f
Noon show
Fi rst show
Bat h room
Bi rt hday
Tubel i ght

| ce crenm
Bus route
Rai | way
Toot hpast e

Post box



APPENDI X - |11

I Pure tone Calibration:

Calibration was checked for both intensity and the frequency
pure tones generated by the audi oneter (Madsen CB 70 cli -
ni cal audi oneter).

1.1 Intensity calibration:

Al intensity neasurenents were done when the audi oneter out-
put was set at 70 dB HL.. The acoustic output of the audi o-
nmeter was given through earphones (TDH 39 with MX-4l/AR

ear cushions) to a. B & K condensor m crophone type 4144,
which was fit into a a B&K artificial ear type 4152. The
m crophone was connected into a B & K pre-anplifier type
2616. The signal was then fed into a B & K audi o-frequency
(AF) anal yzer type 2107. Wenever the difference between
the observed SPL val ue and the expected val ue (AFSI standards,
1969) was nore than 2.5 dB, internal calibration was done

by adjusting the presets in the audioneter. Thus the out put
| evel s of the audioneter was well within 2.5 dBwth refe-
rence to the standards.

1.2 Frequency calibration: The frequency of the pure tones were

checked using a Rodart 203 tiner/counter. For this the
electrical output of the audi oneter was given. The frequency
reading on the dial and the difference between the two

never exceeded 3%of the dial reading.



2. Ear phone frequency response characteristics:

Ear phone frequency response characteristics were checked
by using a B & K Beat frequency oscillator (B.F.O nodel 1022
and a B & K | evel recorder nodel 2305. The frequency of the
pure tones generated by the B.F. Owas checked previously wth
a Rodart 203 tiner/counter and was found to be satisfactory.
The electrical output of the B.F.Q was given to the earphones
(TDH 39 with MX-41/ AR ear cushions) that were to be used in the
study. The earphone output was collected by a B & K condensor
m crophone type 4144 connected to a B & K pre-anplifier type
2616. This was given to a B & K |l evel recorder 2305. The fre-
guency response of the earphones was thus graphically recorded on
a recording paper QF 1124. The frequency response characteri -
stics of the earphones used in the study are depicted in
Appendi x- 1 V.
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APPENDI X- V

Noi se levels in the test room

125 Hz - 29 dB (A
250 Hz - 20 dB (A
500 Hz - 11 dB (A
1000 Hz - 13.5 dB (A
2000 Hz - 12.5 dB (A
4000 Hz - 14.5 dB (A
8000 Hz - 8 .dB (A



