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Introduction 

Speech audiometry has been an important too l in the diagnost ic test battery, as it provides 
a measure of the listener's response to speech. Discrimination testing clinically aids in the 
differential diagnosis of conductive, cochlear and retrocochlear pathologies. 

A historical perspective of speech tests reveal s that many discrimination tests have been 
developed utilizing different materials namely, nonsense syllab les, monosyllables (Egan 1948) and 
synthetic speech sentences (Jerger and Speaks 1968). The Harvard PB li sts (Egan 1948), the 
CIDW-22 lists (Hirsh 1952), and the speech di scrimin ation material standardized on English spea­
king lndian population (Swarnalatha 1972) are limited to the English speaking population. Camp­
bell's(l949) nonsense syllable list c:ann0t be used with Jndians owing to a lack of familiarity . Test 
materials in Tamil, Telugu and Malayalam (Kapur, Y. P. 1971) have been standardized utilizing 
disyllabic words as very few monosy llables were avai la ble . ' H owever, these tests cannot be used 
in a ll the clinics, because of the language barrier on the part of the tester and the testee. 

Further, the synthetic speech identi fication test developed by Nagaraja (1973) is meant 
for the literate class among Kannada speaking population. The Hindi PB lists (Abrol 1970) 
and N. S. De (1973) are standardized for the Hindi speaking popu lation. 

Besides these, in India there is a multilingual problem and the existence of cosmopolitan 
cities has paved way for the mixing up of languages. So any clinic is liable to have cases from 
a variety of languages . Thus the therapist faces the problem of languages . But, any therapist 
has to deal with cases of o ther languages. 

There is difficulty in producing a te st in each language as it affects the tester's efficiency. 
The time and effort involved in producing tests in a ll the languages of Ind.ia is great. 

In a situation like this, it is essent ial to de vise a common speech discrimination test using 
monosyllables of CV (consoJJen t and vowel) comb ination, that occur in most of the Indian lang­
uages. Such 'monosyllables are sufficient!y unpredictable for clinical su bjects and are perceived 
relati vely independent ly as individual speech elements' (Carhart 1967). With this, the other 
essentia ls like famil iarity and control of language environment are satisfied . This common speech 
di scrimination test would even sc lve the problem of testing the illiterates. 

Thus, the present study w:1s an attempt in constructing a new material for a speech dis­
crimination test, which excludes the drawb<:>.cks of the other Tndian tests mentioned earl ier, and 
which would help to solve the problems posed by the multi li ngual situation. 
Objectives of the study. 

The object ives of the present study were as follows : 

Se lf a bstracted: Gui de, M. N. Vyasa rnurth v, 1974 
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1. Development of pe ch discrimination test material comraon to most of the Indian

Language.
2. Establi hlnent of the testing procedures.
3. Standardization or the test material by :

(a) ~stablishing validity and reliability of the test,
(b) finding the performance of nornlals on this test, and,
(c) findIng the performance of clinical groups on this test.

The hypothesis of the study were:

_(1) There would exist no difference in the performance of normals speaking different

languages, on this COlnmon speech discrimination test.
(2) It was hypothesized that the results on this test will also agree with the results -of

earlier speeeh discrimination tests, in terms of optimum scores at the most comfort level, per­
formance-intensity function of nornlals and clinical groups, social adequacy index, and test
scores in quiet and noise conditions.

Methodology

Construction of the test material

The Common Speech Discrimination Test material was constructed by selecting the
common monosyllables of CV combination (not necessarily as independent monosyllables) as
found in Indian languages. This was done by (1) obtaining data fronl the native speakers and
(2) by a comparative study of sounds of different languages available in the literature.

The final list consisted of twenty 1110nosyllables ranging in terms of intelligibility and
meaningfulness. Appendix A.

Test procedure

Monosyllables of the speech test ll1aterial were tape recorded in a sound treated booth
using a carrier phrase 'i:ga, idannu he:1i' (Now Say this) and a time interval of ten seconds
was given between each syllable.

Testing procedure was carried out with the help of the following instruments:
(1) Arphi audio111eter (MIC TV) for testing purposes.
(2) A Uher stereo tape recorder Model 263 for feeding the recorded signals into the

audiometer.
(3) A Monitoring set to enable the tester to monitor the sounds beinE; presented to the

subjects.

These instrulnents \tvere calibrated periodically using Bruel and Kjaer equipment. Zero
SRT for Arphi Audion1eter was found to be 20 dB SPL. 1000 Hz tone was recorded on a tape
and it was fed to the audiometer.

Gain of the audiometer was adjusted until the V. U. -meter needle read '0'. At input of
60 dB HL the output vv'as 80 db SPL. All the testing was done in a sound treated room \vhich
sati fied the prescribed levels fOf audiornetric rooms.
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For testing the clinical and normal groups, the following instructions were given:

'Now you are going to hear in your right or left ear Saine speech sounds like ka, rna, etc.
They are preceded by a I(annada phrase 'I:ga idannu he:lli' you need not repea(the phrase again,
but you have to repeat the syllable which you hear in the end'.

The instructions were translated into different languages depending on the subjects. The

instructions were modified when the written responses of the subjects were considered.

Here the carrier phrase in Kannada was used for (1) drawing the attention of the

patients to listen to the test items, and (2) for monitoring the voice \-"hile recording. It was not

meant to give any meaning to the patiente

The subjects were selected on the following criteria.

(aJ Normals:
(1) Audiogram configuration of air conduction thresholds within 20 dB (1. S. O. 1964),
(2) Age range : above the age of fifteen years.
(3) With ,good comnlunicative ability (sufficient proficiency in mother tongue).
(4) With normal otological findings.

Clinical Groups
1. Age range: above the age of 10 years with sufficient proficiency in their lTIother­

tongue.

(2) The subjects were tested for:

(aJ E.N.T.
(b) (1) PTA (2) Be thresholds.
(c) Speech reception threshold (for the cases who knew Kannada and Engiish).

Table 1. Indicates the number of subjects (normals) select~d for different experin1ents of the study.

Normals speaking different NU111ber Sex

mother tongue
PTA range

of subjects TYiale Female

Kannada 0-15 11 8 3
Telugu 0-15 8 4 4
Malayalam 0-15 9 4 5
Tamil 0-20 II 7 4
Tulu 0-20 3 3
Urdu 0--20 6 4 2
Coorgi 0-15 2 2
Hindi 0-20 8 8
Gujarathi 0-15 2 ?
Marathi 0-20 6 4 2
Konkani 0-20 6 1 5
Santoni 0-5 1 1
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Table 2. Indicates the number of subjects (cUnical group) selected for the different experiments

81. No. Type of IDSS PTA Range No. of subjects M F

1. Conductive loss gpo 25-60 29 20 9

2. Sensorineural 10 s gpo 20-85 30 26 4

3. Mixed 10 s gpo 35-~0 23 12 11

4. High ffequency loss gpo 5-20 5 5

Methods of testing and level of presentation

The level of presentation was kept constant, i.e., at definite sensation levels above the

individual's pure tone average level. The ~esting was done by the experimenter with normal
hearing. The test procedure was first standardized by presenting the test list on thirty normal ears
and comparing their verbal and written responses. With clinical population, three responses
were elicited for the same sound. As the testing was done in a one-room situation and no talk­
back system was used, oral responses were chosen as the chief criteria.

Seventeen experiments w~re conducted for testing the hypothesis. This included the tests

for determining the concurrent, content and predictive validity and test-retest reliability.

Re~ults and Conclusions

The raw data obtained from the several experiments was statistically analyzed to yield
the following results:

The level at which norillals obtained maximum scores was taken as the reference level for

testing other normals speaking different languages. And the performance of normals speaking
different languages was con1pared on Kruskal Wallis test of one way analysis of Variance (Siegel

1956).

The perfornlance of the clinical groups was compared by using Mann-Whitney 'U' Test
(Siegal 1956)

A comparision of the verbal and Written responses of the subjects was made by compu­
ting the coefficient of Rank correlation (Garret] 971).

With the discrimination scores in quiet and noise situations of normals and SN loss cases,

a measure of the 'Oiscrimination Index' (given as PB Max-PBM in/PB Max, Jerger 1971) was
obtained. rrhese values were compared by Wilcoxon Matched Pairs sign Rank Test.

The social adequacy index (H. Davis J970) for norn1.als and clinical groups were computed
(the average of discrilninatioll scores at 55,70 and 85 dB SPLs).

The concurrent validity of this test was tested by presenting the English PH list to normals
and to clinical groups llaving a kno\vledge of English and analysing _the ..scores on 'Wilcoxon
n1atched si n pair Rank test'.
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The test-retest reliability was established by computing 'coefficient of correlation' (Rank
correlation method-Garret 1971) between the test retest measures:

The results of the above statistical analysis led to the following conclusions:
1. Normals obtain optimum scores ranging from 90 to 100 per cent in this test at 40

dB SL (ref. PTA).

Note: As PTA is used as the reference level instead of the usual SRT as the reference
level, the presentation level in terms of SPL would be 40 +PTA(HL) +zero SRT
(SPL). In this study zero SRT was 20 dB SPL. If in an audiometer zero SRT
is not 20 dB SPL, the presentation level in SPL would be 40+PTA (HL) +
zero SRT+(20-zero SRT) correction, correction is (-) if zero SRT is > 20
dB SPL.

2 The performance of normals speaking different Indian languages followed the same
pattern.

3. There was no difference in the scores of verbal and written responses of the subjects.
4. Sex difference in terms of performance was found insignificant.
5. There was no difference in the perforn1ance of right and left ear on this test.
6. The performance of SN loss cases was different fronl that of normals, conductive and

high frequency loss cases. l~here was no difference in the performance of mixed
loss and SN loss groups.

7. The conductive loss group resembled normals and high frequency loss in their per­
formance.

8. Performance of mixed loss group differed frem that of high frequency loss cases.
9. The high frequency loss cases performed like normals.

10. Maximum score was obtained at different levels instead of at 40 dB SL in clinical
groups. So it is desirable to determineP.I. function for each case instead of
depending on the score at one level.

11. Discrimination Index of normals and clinical groups ranged from 0.05 to 0.55. DI
could be considered as a diagno-stic indicat.or in the case of retrocochlear
pathologies.

12. The SAL measures for normals differed from that of. the clinical groups.
13. The SN loss group yielded low discrimination scores under noise situation and hence

this factor should be considered while doing hearing aid evaluation.
14. High correlation scores indicated good test-retest reliability.

lmplications of the study

Discrimination testing is an important test battery for differential diagnosis. This test
could be used as a common speech discrinlination test in all the clinics, owing to the following
advantages:

1. Cases with different language background can be tested.
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2. The test can be administered by any therapist without knowing the particular langu·

age of the case.
3. Responses can be elicited either verbally or in written form.
4. The test could be administered through live voice where recording facilities are not

available.
Limitations of the study

1. The. test materials did not represent the everyday listening condition of the subjects.
2. This study was limited to the cases who can1e to clinic at A.I.I.S.~.

3. Information regarding all -languages was not available.
Further research-based on standardizing the test on large population involving different

languages would be worthwhile.

APPENDIX-A

LIST OF THE MONO-SYLLABLES

Sf. No. Hindi Kannada Sl. No. J-lindi Kannada

1 rna if 05~ 11 n.a ~ ~

2 ta ~ eJ 12 va Cf ~

3 Sa ~
...;

13 Na(na) rn,:.,) ur
4 Ka Cf) Ti 14 ya ~ cx)~

5 ba ~
2J 15 la ~

e,)

6 ra ~ d 16 dha ~ d

7 ga if ii 17 La(la) ~ ~

8 pa q- .~ 18 Ja \if ~

9 da ~ ~ 19 sha !ff ~

10 tha a ~ 20 cha :q a

References

1. Abrol, B.M. (1971) "Establishment of a pilot rehabilitation unit in Audiology
and Speech Pathology in India" Final report New Delhi. AIIMS

2.. Carhart, R. (1967) "Factors ·affecting discrimination for monosyllable words in
background noise"-paper presented in the Chicago Convention of the speech and
Hearing Association.

3. Davis H. and Silverman (1970) Hearing and Deafness, Holt-Rinehart and Winston
Co., USA.

4. De, N.S. (1973) "Hindi PB list for speech audiometry and discrimination test".
Indian Journal of Otolaryngology. 25. pp. 64-75.

5. Egan, P James (1948) Articulation testing lvIethods, LarYngoscope, 58. pp. 955-911·

42 JOURNAL OF AIISH 1979

lic
Highlight

lic
Highlight



6. Garret (1971) Statistics in Psychology and Education. Vakils. Ferrer & Simmons
Private Ltd., Bombay.

7. Hirsh, et al (1952) "De elopment of materials for speech audiometry/' Jp Speech
and Hearing Dis., 17, pp. 321-337.

. Jerger, J. (1968) ~, A new approach to speech audiometry" J. Speech and Hearing
Res. 11, pp. 318-328.

9. Jerger, J. and Susan, t J. (1971)~ Diagnostic significance of PB word functions
Archives of Otolaryngology 93, pp. 573-579.

10. Kapur Y.P. (1911) "'The development of Hearing and Speech Test Materials based
on Indian languages"" A report.

11. Nagaraja, M" N (1973) "'Development of a synthetic .speech identification test in '
Kannada language". Dissertation s1!bmitted to Mysore University.

12. Siegel, S,. (1956) Non-parametric statistics, McGraw Hill Book Company inc. New
York, London", '

13. Swarnalatha (1972) '~The development and standardization of speech test mate­
rial in English for Indians'·'-Dis.serlation submitted to Mys'ore University..

'3f'=eTflf q;:~T ~ftr~f~ q;:~T: f~l:r: q~~r ~T~arr~~lf

q;:~r : 1

~T~: q;:~r ~T~ur~TfTif~lf trJr;:l[ ~ ~T~~qCf q;:~T : U

A Road, while there is no Brahamana on it, belongs
to the blind, deaf. w,omen, carriers of burden and the
king respectively ,but ~vhen there is a Brahamana it
helo,ngs .to Him.

Mahabharatha, Vanaparva
Chapters 135-1
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