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Purpose: Speech identification score (SIS) testing has been used in every phase of the audi-
ological test battery. We developed an open-set test in Marathi for assessing the speech
identification performance of native children.

Methods: The development of the test took place in three phases which included the devel-
opment of word lists, recording of word lists, and SIS testing. The developed test consisted
of four word-lists with each list consisting of 15 monosyllabic words in CVC structure and 10
disyllabic words in CVCV structure. The recording was performed in a sound-treated room
where ambient noise levels were maintained as per the permissible levels. SIS testing was
performed on a total of 90 children with normal hearing who were equally divided into three
groups. Groups I, II, and lll consisted of children in the range between 6 and 6.11 years, 7
and 7.11 years, and 8 and 8.11 respectively.

Results: The data were subjected to one-way ANOVA and the results revealed no statistically
significant difference (p>0.05) in SIS between three groups for each word list and between
four word-lists for each group. The overall groups’ mean SIS were 99.15%, 98.97%,
99.06%, and 99.02% for four word-lists respectively, and were falling within the normal
range (90 to 100%).

Conclusions: Findings of the present study are in line with the findings of research reports
on other Indian languages. The four word-lists developed in the present study were found to
be equally difficult, reliable, and valid test materials in Marathi for assessing native children.
Keywords: Open-set test, Monosyllabic words, Disyllabic words, Speech identification score,
Marathi

INTRODUCTION

Understanding speech is a very important component of human communication.
Good auditory integrity is required to hear and understand speech. Therefore, individ-
uals with hearing impairment are more susceptible to difficulties in perceiving speech.
Further, speech perception is a vital skill that provides valuable information about over-
all auditory perceptual skills and helps outline the prognosis of speech, language, and
cognitive abilities of children. Thus, speech audiometry, which provides information
about one’s ability to understand speech is considered as an essential component of
the audiological test battery [1,2].
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Two common speech audiometric measures are speech rec-
ognition threshold (SRT) and speech identification score (SIS).
SRT is the threshold required for the identification of speech
stimuli which is similar to the estimate of auditory sensitivity in
pure-tone audiometry. SIS is the percentage of correct recogni-
tion of speech at the supra-threshold level under optimum lis-
tening conditions. SIS testing has been widely used in audio-
logical test battery and the significance of this testing in diag-
nostic and rehabilitative purposes has been well documented
[1]. SIS testing helps to describe the ability to understand
speech as a function of the degree of hearing impairment, dif-
ferentially diagnose auditory disorders, determine the need of
various forms of aural rehabilitation devices, make compari-
sons in terms of benefits between various forms of aural reha-
bilitation devices, verify the benefits of usage of various forms of
aural rehabilitation devices, and monitor child’s performance
over time for either diagnostic or rehabilitative purpose [1].

SIS testing must be evaluated routinely using valid and reli-
able clinical assessment procedures appropriate to a specific
population. Various speech audiometry materials have been
developed in English and other languages. Several materials
for speech audiometry have also been developed in Indian
languages. Marathi is a southern Indo-Aryan language and
one of the 22 official languages of India. Marathi is the official
language of Maharashtra and Goa. Marathi is the 3rd largest
among the languages of India and the 10th largest among the
languages of the world. Considering Marathi, Kumar et al., [3]
developed an open-set speech identification test for assessing
adults. This test consisted of four word-lists with each word
list consisting of 25 words. The four word-lists developed in
Marathi were found to be equally difficult, reliable, and valid
materials for assessing speech identification performance of
adult native speakers of Marathi.

The speech identification performance of children im-
proves as the children’s age progresses and eventually be-
comes comparable to the adult-like performance by the age
of around 10 to 12 years on many speech-identification tests
[1]. Open-set speech identification performance can be as-
sessed in typically developing children by the age of six years.
The speech identification performance of children mainly de-
pends on the level of language development as well as the
children’s auditory capabilities. Therefore, while evaluating
these children, it is important to use speech identification
tests which include test words that are within the receptive
and expressive language competencies of the children to ob-
tain adult-like performance. Therefore, the open-set speech
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identification test available in Marathi [3] would be scientifi-
cally inappropriate when evaluating children under the age of
10 years because the test words were established by consider-
ing the speech and language competencies of adults, and
would be challenging to children. The test words should
therefore be familiar to children and within children’s recep-
tive and expressive abilities to achieve adult-like performance
on speech identification tests.

Considering the growing implications of speech identifica-
tion tests for diagnostic, rehabilitative, and research purposes,
there is a need of developing speech identification tests for
evaluating children under the age of 10 years. Hence, the pres-
ent study aimed at developing an open-set speech identifica-
tion test in Marathi for assessing children who are native
speakers by considering test words that are known to them
and are within their receptive and expressive vocabulary.

METHODS

The overall study was conducted in three phases. Phase I: De-
velopment of word lists in Marathi; Phase II: Recording of
word lists; and Phase III: Speech identification score (SIS)
testing.

Development of Word Lists in Marathi

The following steps were involved in the development of the
word lists in Marathi for assessing the speech identification
performance of children. Step I: Familiarity assessment of
words; Step II: Content validity; and Step III: Construction of
final word lists.

Familiarity Assessment of Words

The monosyllabic and disyllabic words in Marathi established
by Kumar et al. [3] for developing speech identification test in
Marathi for adults (unpublished) were subjected to familiarity
assessment. This corpus consists of 427 monosyllabic words
in CVC structure and 313 disyllabic words in CVCV structure.
These words were considered to be most familiar to and com-
monly used by adult native speakers of Marathi [3]. These
words were subjected to familiarity assessment to ensure that
children knew the words and form their receptive and expres-
sive vocabulary.

Participants
A total of 90 children in the age range between 6 and 8 years
with normal hearing from some government schools in Ma-
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harashtra where Marathi is the medium of instruction served
as participants. The participants were equally divided into
three groups; Group I with children in the age range between
6 and 6.11 years, Group II with children in the age range be-
tween 7 and 7.11 years, and Group III with children in the age
range between 8 and 8.11 years.

Procedure

Parents of the above children were involved in the familiarity
assessment of words and formed three groups. An interview
session was scheduled with each group of parents to explain
the procedure of familiarity rating of words. The list of words
was given to each group of parents and they were asked to
rate these words in terms of familiarity considering their chil-
dren’s receptive and expressive vocabulary. A three-point rat-
ing scale was used for rating familiarity of words, i.e., most-fa-
miliar, familiar, and unfamiliar. Parents were explained about
the familiarity ratings as follows; Most familiar: a word should
be rated as ‘most familiar’ if your child knows the meaning of
that word and he/she uses the same word to express in daily
routine activities, Familiar: a word should be rated as ‘familiar’
if your child knows the meaning of that word but he/she uses
an alternative word to express in daily routine activities, and
Unfamiliar: a word should be rated as ‘unfamiliar’ if your
child is not aware of the word. The parents were provided
enough opportunity to clarify their doubts (if any) with the
rating procedure in this session.

The parents were given one week to complete the familiar-
ity rating. After the familiarity rating of words had been com-
pleted, another interview session was held with parents to re-
view the parents’ ratings. If the parents thought that they were
still in doubt about the rating of any of the words, their con-
cerns were further clarified. After clarifying the concerns of
the parents, they were further given one day to complete the
familiarity rating. The clarification helped to increase the ac-
curacy of the familiarity rating. The authors scored the rating
of parents. The words, which were rated as most-familiar, fa-
miliar and unfamiliar were assigned a score of 2, 1, and 0 re-
spectively. A respective score was assigned for each word
based on the parents’ ratings. Word-wise scores based on rat-
ings of parents were summed to obtain a word-wise total
score for each group separately. The maximum score that
could be obtained for each word from the ratings of parents of
each group (N=30) was 60 (2x30=60). The word-wise total
score was then converted to a percentage. For the purpose of
the present study, the words with a 90% score and more were

130

considered to be most appropriate for the construction of
word lists. These words were listed separately for each group
(three lists) and further assessed for homogeneity across three
lists, i.e., the words with a score of 90% and more score, and
present in all the three lists were only selected and listed sepa-
rately for further assessment.

Content Validity

The words that were considered most appropriate for con-
structing word lists upon familiarity assessment were sub-
jected to content validity. The content validity is based on the
degree to which a measurement represents the specific and
intended domain of interest. This form of validity is useful for
examining the essential test items that can be attributed to the
measurements. The logic and expertise are the driving forces
for performing content validity. The list of words obtained af-
ter familiarity assessment was given to six experts who were
practicing in the field of Speech-Language Pathology, Audiol-
ogy, and Linguistics. The experts were informed about the
purpose of the study and were asked to respond to whether
the words selected would fulfill the purpose of the study. Their
responses were elicited under the categories of agree, dis-
agree, and suggestions. A word-wise validation was carried
out by each expert. The words agreed by each expert were
listed separately and further tested for homogeneity across six
lists, i.e., the words agreed by each expert and present in all six
lists were only selected and listed separately for final word list
construction. While 90% and more criteria were considered
during familiarity assessment, we considered 100% criteria for
content validity to increase the appropriateness of test words.

Construction of word lists

A total of two word-lists were constructed with each word list
consisting of 25 words. Each word list consisted of 15 mono-
syllabic words in CVC structure and 10 disyllabic words in
CVCV structure. It was ensured that both the word lists have
an equal distribution of consonant phonemes. Phonemes
upon which the word lists were constructed were based on
the frequencies of occurrence of consonant phonemes among
monosyllabic and disyllabic words in Marathi [3]. Each list
was randomized once to form a total of four word-lists, i.e.,
List 1, List 2, List 3 (Randomization of List 1), and List 4 (Ran-
domization of List 2) (see Appendix).

Recording of word lists
The recording was done in a sound-treated room where noise



levels were maintained as per the permissible levels. Each
word list was spoken by an adult female native speaker of
Marathi who is a professional voice user. The recording was
carried out using a 16 kHz sampling rate and 16-bit quantiza-
tion and the signal was digitized at a sampling rate of 16 kHz
using a 12-bit analog to digital converter housed within the
computer. Each word list was saved as a separate file. The re-
corded material was then edited to carry out noise and hiss
reduction. Amplitude normalization of the signals was done
using the adobe audition (version 3.0) software to maintain
the constant amplitude across the words. The inter-stimulus
interval between the two words was set to 5 seconds. A cali-
bration tone of 1 kHz was inserted before the beginning of the
wordlist to adjust the VU meter at zero. The four word-lists
were then copied onto an audio compact disc using a com-
pact disc writer.

Speech Identification Score (SIS) Testing

Participants

A total of 90 children in the age range between 6 and 8 years
with normal hearing from some government schools in Ma-
harashtra where Marathi is the medium of instruction served
as participants. The participants were equally divided into
three groups; Group I with children in the age range between

Table 1. Mean, SD, SE and Range of SIS (%) of three groups for four word-lists
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6 and 6.11 years, Group II with children in the age range be-
tween 7 and 7.11 years, and Group III with children in the age
range between 8 and 8.11 years. The audiological evaluations
including otoscopic examination, pure-tone audiometry, and
tympanometry were conducted to ensure that the subjects
were suitable for the study.

Procedure

SIS testing was carried out in a sound-treated room where the
noise levels were maintained as per the permissible levels. The
stimulus was played through a CD player, which was routed
through Digital Diagnostic Audiometer and delivered through
the TDH 39 headphones. The stimulus was presented at 40
dBSL with reference to the pure-tone average (PTA) threshold
as per the standard protocol. All the children were tested mon-
aurally with four word-lists and the selection of ear was ran-
domized. An open-set response in the form of an oral re-
sponse was obtained. Each correct response was given a score
of 1 and an incorrect response was given a score of 0. The raw
score was then converted to a percentage known as SIS.

RESULTS

The mean and standard deviation values of SIS obtained by

Speech identification score (%)

Group Word list N Range
Mean SD SE = :
Minimum Maximum
Group | List 1 30 98.53 01.96 0.3579 92.00 100.00
List 2 30 98.27 02.02 0.3681 92.00 100.00
List 3 30 98.40 01.99 0.3639 92.00 100.00
List4 30 98.13 02.03 0.3706 92.00 100.00
Group I List 1 30 98.67 01.92 0.3502 96.00 100.00
List2 30 98.80 01.86 0.3404 96.00 100.00
List 3 30 98.67 01.92 0.3502 96.00 100.00
List 4 30 98.53 01.96 0.3579 96.00 100.00
Group Ill List 1 30 98.93 01.80 0.3285 96.00 100.00
List 2 30 98.67 01.92 0.3502 96.00 100.00
List3 30 98.80 01.86 0.3404 96.00 100.00
List4 30 99.07 01.72 0.3142 96.00 100.00
Overall List 1 90 98.71 01.88 0.1981 92.00 100.00
List2 90 98.49 01.95 0.2055 92.00 100.00
List 3 90 98.62 01.91 0.2014 92.00 100.00
List4 90 98.44 01.96 0.2067 92.00 100.00

SD, standard deviation; SE, standard error.
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three groups and the overall group for four word-lists were
calculated and depicted in Table 1. The data were subjected
to one-way ANOVA to analyze the significant difference in
mean SIS between within three groups for each word list, be-
tween and within four word-lists for each group, and between
and within four word-lists for the overall group and depicted
in Table 2 and Table 3.

The mean SIS of each group and overall group for four
word-lists were falling within the normal range of SIS, i.e., 90
to 100%. There was no statistically significant difference
(p>0.05) in mean SIS between and within three groups for
each word list, between and within four word-lists for each
group, and between and within four word-lists for the overall

group.

DISCUSSION

The present study developed an open-set speech identifica-
tion test in Marathi for assessing children by considering the
test words which are within the receptive and expressive vo-
cabulary of children. Hence, familiarity assessment among
children with different age groups was carried out to ensure
that the selected words form the receptive and expressive vo-
cabulary of children. The words rated as ‘most familiar’ were
listed for each age group separately and these words were fur-
ther assessed for homogeneity across the groups to ensure
that the selected words were known to children and were
common in usage. These words were further subjected to
content validity to review how essential these words can attri-

Table 2. One-way ANOVA results showing comparison of mean SIS (%) between and within four word-lists for each group

Group Sum of squares df Mean square F Sig.

Group | Between word lists 2.667 3 0.889 0.222 0.881
Within word lists 464.000 116 4,000
Total 466.667 119

Group Il Between word lists 1.067 3 0.356 0.097 0.962
Within word lists 425.600 116 3.669
Total 426.667 119

Group Ill Between word lists 2.667 3 0.889 0.266 0.850
Within word lists 387.200 116 3.338
Total 389.867 119

Overall Between word lists 4044 3 1.348 0.363 0.779
Within word lists 1,320.356 356 3.709
Total 1,324.400 359

Table 3. One-way ANOVA results showing comparison of mean SIS (%) between and within three groups for each word list

Group Sum of squares df Mean square F Sig.

List| Between groups 2.489 2 1.244 0.347 0.708
Within groups 312.000 87 3.586
Total 314.489 89

List Il Between groups 4.622 2 2.311 0.618 0.541
Within groups 325.333 87 3.739
Total 329.956 89

List 11l Between groups 2.489 2 1.244 0.336 0.716
Within groups 322.667 87 3.709
Total 325.156 89

List IV Between groups 3.156 2 6.578 1.806 0.706
Within groups 316.800 87 3.641
Total 329.956 89
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bute to the test measures. Content validity was carried out by
six experts working in the field of Speech-Language Pathol-
ogy, Audiology, and Linguistics. The words which were found
essential by all the experts were listed separately. These words
served as the foundation for constructing final word lists for
assessing the speech identification performance of children
in Marathi.

The concept of phonemic balance played a major role in
the development of speech identification tests. The phonemic
balancing implies that the phonemes in the word list occur
with the same relative frequency as they do occur in a repre-
sentative sample of speech of a particular language [4]. The
phonemically balanced word lists are a long-established tool
for assessing speech identification performance. However, the
phonemic balance has been appeared to have an inadequate
practical influence on the outcome measures of speech iden-
tification tests, and its clinical significance is also question-
able. Speech identification performance of individuals with
hearing impairment or normal hearing did not appear to be
affected by whether the word list had a phonemic balance or
not [5]. Hence, the issue of phonemic balance is still an area of
argument in terms of its significance in speech identification
testing. However, to avoid the bias of the distribution of pho-
nemes and have an equal degree of distribution of phonemes
in each word list, we felt that phonemic balance is important
at least for consonants. A similar argument was made by Ku-
mar & Mohanty [6] while developing a speech identification
test in Marathi for adults. The consonantal aspect of phone-
mic balance is important as the perception of consonants is
much more complex than vowel perception due to their low
intensity, more susceptible to degradation, and varied classifi-
cations [6,7]. Hence, we also considered this aspect of phone-
mic balance is reasonable in the present study.

A total of two word-lists were constructed with each word
list consisting of 25 words. Each word list consisted of 15
monosyllabic words in CVC structure and 10 disyllabic words
in CVCV structure. Each list was randomized once to form a
total of four word-lists i.e., List 1, List 2, List 3 (Randomization
of List 1), and List 4 (Randomization of List 2). This was done
because more than one form of the same test is usually re-
quired. After all, more than one administration is almost al-
ways necessary under experimental or clinical conditions. A
limited number of word lists upon multiple administrations of
the same items in the same order will affect the test findings
due to order and practice effects. Hence, several equivalents
and alternative forms of the same tests are needed so that

133

Rathna Kumar SB, et al. Speech identification test in marathi

subject’s performance is not a reflection of their ability to re-
member the speech stimuli, rather, their performance in the
recognition of the speech stimuli [8]. It was ensured that all
the word lists have an equal distribution of consonant pho-
nemes. The phonemes upon which the word lists were con-
structed were based on the frequencies of occurrence conso-
nant phonemes in Marathi among monosyllabic words in
CVC structure and disyllabic words in CVCV structure in
Marathi as reported by Kumar et al. [3]. In Marathi, the letter
“g” represents [ff] and [ts], and the letter “SI” represents [d3]
and [dz]. However, there are no separate letters for [f]and [ts],
and [d3] and [dz] in Marathi. The phonemes [f] and [ts] are
represented by the letter “d” and the phonemes [d3] and [dz]
are represented by the letter “SI”. Hence, they are represented
as “d” and “S1” in the word lists.

Speech identification performance must be assessed rou-
tinely using reliable and valid materials suitable for native
speakers of the concerned language to ensure that the mea-
sure accurately reflects the behavior of interest. Reliability re-
fers to the extent to which measurements are repeatable by
the same individual using the same measures of a particular
attribute, by the same individual using different measures of
the attribute, or by different people using the same measure of
the attribute without the interference of error [9]. In the pres-
ent study, the equivalence analysis of four word-lists was car-
ried out to check the reliability of developed word lists and to
ensure that the four word-lists must be equally difficult so that
the children’s speech identification performance obtained on
one word-list is similar to the performance of the same group
of children on another word list. On the other hand, to ensure
that the children of different groups obtain similar speech
identification performance on the same word list. It was found
that there was no statistically significant difference (p>0.05)
in speech identification performance between four word-lists
for each group. Similarly, there was no statistically significant
difference (p>0.05) in speech identification performance be-
tween the three groups for each word list. Hence, the four
word-lists developed were found to be reliable and equally
difficult. These word lists can be used interchangeably for any
group of children in clinical practice.

The extent to which a test appears to measure what it is
supposed to measure constitutes validity [9]. We performed
criterion-related validity to check the validity of developed
word lists. It is generally expected that normal-hearing indi-
viduals usually obtain maximum SIS, i.e., 90-100% at levels of
30-40 dBSL with reference to SRT [10,11]. As PTA and SRT are



Clinical Archives of Communication Disorders / Vol. 5, No. 2:128-136 / August 2020

expected to be in good agreement in normal-hearing listeners
[10], we used PTA was used as a reference value in the present
study. The mean SIS of each group and overall group for four
word-lists fell within the expected range of SIS, i.e., 90 to 100%
at 40 dBSL with reference to PTA. The study results are consis-
tent with results from other Indian language research studies
such as Kannada [12], Tamil [13], Punjabi [14], and Telugu
[15]. The levels at which maximum scores were obtained in
the present study therefore correspond well to levels reported
for normal hearing children in the existing literature.

The speech identification performance can be assessed by
the age of six in typically developing children [1]. Therefore,
we aimed to develop an open-set speech identification test in
Marathi to assess native children aged 6 to 8 years. The results
revealed that the children obtained mean SIS of 99.15%,
98.97%, 99.06%, and 99.02% for four word-lists respectively,
and were falling within the normal range (90 to 100%). The
speech identification performance of children primarily de-
pends on the receptive and expressive language competen-
cies as well as the children’s auditory capabilities. We have
performed a familiarity assessment of words to ensure that
the words which are included in the four word-lists were fa-
miliar to children and were within children’s receptive and
expressive vocabulary. Hence, the children in the present
study achieved speech identification performance that is
comparable with adult-like performance. Similar arguments
were made by Gupta [14] and Kumar & Mohanty [15] who
have developed speech identification tests for assessing chil-
dren in Panjabi and Telugu languages respectively and re-
ported speech identification performance that fell within the
normal range (90-100%).

CONCLUSIONS

The present study developed an open-set test in Marathi for
assessing the speech identification performance of native
children. The test consisted of four word-lists with each word
list consisting of fifteen monosyllabic and ten disyllabic words.
The SIS testing was performed on three groups of children.
The results revealed that there was no significant difference
between the mean SIS of three groups for each word list and
between four word-lists for each group. The mean SIS of three
groups were falling within the normal range. Thus, the four
word-lists developed in the present study were found to be
equally difficult, reliable, and valid test materials in Marathi
for assessing native children. As the aim of the study was not
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to develop the normative, the sample size of the study was
small. Further study is required to develop normative on a
wider sample of children with normal-hearing of the respec-
tive language. Further, the applicability of the developed test
materials can be checked by administering them on children
with hearing impairment and other clinical populations. Be-
sides, these materials can be used in selecting appropriate re-
habilitative devices and also to measure the efficacy of differ-
ent rehabilitative devices. The same test materials can be
adapted to further develop the words-in-noise test, time-
compressed speech test, filtered-speech test, and other spe-
cial tests for differential diagnosis of auditory disorders in
children.
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Appendix |
The word lists for assessing speech identification performance of children in Marathi

List 1 List 2 List 3 List 4
qTer pati aroft pani T ga:j o< ghar
T gaij RN ghar T dat T da:s
I bes Y topi GIE na:w UIE ga:w
T dat T da:s S dzi:b" T pa:j
b pha| greft kPoli Hs mith TSI rad3a
LIE] na:w IE] ga:w AT rodz T dur
qre ta:t kS b"u:k AR mor GEL towa
Sik dzi:bh T paj oft veni D dole
#iT khir N wa:s AT dora GiG ti:n
s mith T radza  9<T vada qraT motha
BT fala &d ha:t =T ghoda &T d"eg
T rodz T dur LK ga:l et mali
qrq sa:p Ll phu:l qret pati qroft pani
X mor qar towa I bas ) dudh
el kadMi BT ka:n FF kadu Y topi
uft veni St dole D p"a| greft kholi
S pUdhe 4 bot qTe ta:t & bhu:k
AT dora ik ti:n g khir C1K] wa:s
QT ioha e dzaqd QTTBT fala g ha:t
=T vada LIEY mot"a  gT sa:p T phu:l
e te:l S tsor ey kedhi  ®m ka:n
ST ghoda @ d"ag 1< pUdhe 4 bot
GIETY na:k FTBT kala EE ffoha SIS d3aqd
A ga:l HTeft mali GE te:l X tsor
Fg kadu 3 dud" qTh na:k HTBT kala

In Marathi the letter ‘&’ represents [tf] and [ts], and the letter ‘ST’ represents [d3] and [dz].
However, there are no separate letters for [f] and [ts], [d3] and [dz] in Marathi. The
phonemes [Hf] and [ts] are represented by the letter ‘A’ and the phonemes [d3] and [dz] are

represented by the letter ‘ST’. Hence, they are represented as ‘&’ and ‘ST’ in the word lists.
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