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Abstract

Objective: The present study aimed to develop and standardize sentence identification test in Kannada language. Design:
Normative research. Sample: 133 participants with normal hearing sensitivity. Method: Sentences in Kannada language were
selected from various sources. These sentences were evaluated for naturalness, predictability and equivalency on 33
participants. Sentences which were considered natural, low in predictability and equivalent were used to construct 30 lists with
10 sentences each. Standardization of the material and list equivalency were assessed on 100 listeners with normal hearing
ability. Results: Based on ratings of naturalness and predictability, 564 sentences were considered as natural and low
predictable sentences. Of these, 316 sentences were found to be having equal difficulty based on performance-SNR function.
These sentences were used for construction of 30 lists. Repeated measures ANOVA and Bonferroni post hoc test revealed List
1, 3, 15, 16 and 30 to be significantly different from at least one of the other lists. After removing these lists, the mean
identification score at -5 dB SNR was 54 percent. Clinical utility of the test was also assessed. Individuals with mild, moderate,
moderately-severe, and severe degrees of hearing loss were assessed. Conclusions: The Kannada sentence identification test
consists of 25 equivalent lists, which will be useful for speech intelligibility measures in various applications. The developed

sentence material is also sensitive to differences in speech identification abilities across different degrees of hearing loss.
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CHAPTER 1

INTRODUCTION

Speech is the most sophisticated form of communication that is quite unique to human. The measurement of
speech perception provides useful information in assessing communication difficulties experienced by listeners with
hearing loss. The scope of speech perception tests extend even to rehabilitation, targeted particularly for the
assessment and monitoring of an individual’s speech perception ability before and after fitting of hearing aids or
cochlear implants (Mueller, 2001). Further, it aids in choosing appropriate amplification and for counselling

(Wilson, Burks & Weakley, 2005; Wilson & McArdle, 2005).

There are a variety of test materials such as nonsense syllables, monosyllables, bisyllables and sentences that
can assess speech perception abilities of individuals. Each of them has their own advantages and disadvantages,
primarily due to their relation to everyday speech communication, the redundancy aspects, the scoring of responses
and test duration (Tyler, 1994). More commonly used speech stimuli are monosyllabic or bisyllabic words and
sentences. Carhart (1965) preferred monosyllabic words owing to their non-redundancy and meaningfulness. He also
stated that they are not as confusing as nonsense syllables. In addition, as all languages do not have concrete
monosyllabic words, bisyllables are preferred and they provide additional cues for intelligibility than monosyllables
(Hirsh, 1952). On the other hand, monosyllabic words when presented at constant intensity levels do not truly
represent realistic communication. Sentences articulated with natural dynamics have much larger dynamic range
when compared to monosyllabic words, thus a more realistic representation of speech communication (Villchur,

1982).

While there exists many meaningful word and nonsense syllable tests, the sentence type of stimuli have the
advantage of offering additional insight regarding the individual’s performance in more realistic communication
scenarios. They are considered to be valid indicators of intelligibility and are a better representation of verbal
communication (Tyler, 1994). Further, it is expected that sentence test material will elicit better accuracy and

effectiveness in measuring speech reception thresholds, because sentence material result in much steeper
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intelligibility function in contrast to tests using single words (Kollmeier & Wesselkamp, 1997). The capacity to
manipulate certain patterns like intonation and coarticulation effects on the ongoing speech is severely limited when
using single words, especially monosyllables (Killion et al., 2004). Miller, Heise, and Lichten (1951) noted that

sentences have face validity as ‘natural’ and ‘meaningful” stimuli for assessing auditory function.

1.1 Existing sentence tests in foreign languages

The use of sentence material dates to the 1930s, when Fletcher and Steinberg devised sentence intelligibility
lists following the format of simple interrogative or imperative sentences. The sentences never became widely used
clinically because of the problems related to familiarity and difficulty of the test material (Hirsh, 1952). One of the
first sentence tests to receive widespread clinical acceptance was the Central Institute of Deaf (CID) Everyday
Sentences Test developed by Silverman and Hirsh (1955). The CID test uses a target-word format, meaning that
although the subject must repeat the entire sentence during testing. Scoring is based on correct recognition of key

words.

Plomp and Mimpen (1979) developed a sentence test for the Dutch language by first evaluating the
intelligibility of all sentences at an intermediate speech level. For the composition of the actual test lists they only
employed those sentences that yielded intelligibility close to the average intelligibility of all sentences. Thus, a high
homogeneity of the sentences both within each test list and across all test lists was achieved. A similar approach was
employed for the hearing-in-noise test (HINT), which was developed at The House Ear Institute and provides a
reliable measure of reception threshold for sentences (RTS) in quiet and in background noise (Nilsson, Sullivan, &
Soli, 1990; Nilsson, Soli & Sullivan, 1993; Nilsson Soli & Sullivan, 1994). The HINT was designed for testing

binaural listening in the sound field allowing for the assessment of amplification.

The HINT consists of 25 equivalent ten-sentence lists and speech spectrum noise. The sentences were revised
to remove British idioms, equate sentence length and alter verb tenses. The lists of sentences were normalized for
naturalness, difficulty and reliability (Nilsson et al., 1994). The speech stimuli are simple sentences with little

contextual information, closely approximating performance intensity slopes for speech intelligibility word lists
7
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(Nilsson, Soli & Sullivan, 1995). The HINT makes use of speech spectrum noise that was generated by spectrally
matching the white noise to the long-term average spectrum of the stimulus sentences so that the signal-to-noise ratio
is approximately equal at all frequencies. An adaptive method is used for measuring the reception thresholds for
sentences in quiet or in noise. The adaptive procedure avoids the ceiling and floor effects associated with most word
recognition tests, which are presented at a fixed level (Nilsson, Soli & Sullivan, 1994). There are many other
languages such as Danish (Neilsen & Dau, 2009), Mandarin (Wong et al. 2007), Cantonese (Wong & Soli, 2005) in

which HINT is available.

Similarly, in German language, a sentence test called ‘‘Marburger Satztest’” has been developed (Niemeyer,
1967). It consists of ten test lists with ten sentences that are each phonemically balanced. However, the semantic
construction is partially unusual and incomplete which has resulted in a relatively poor acceptance of this test in the
German language. Moreover, the standardized recording of the sentence test by a schooled speaker is over-
articulated and does not reflect an everyday communication situation. The test lists yield approximately the same
intelligibility in quiet. However, the equivalence of the test lists and the homogeneity of the sentence intelligibility in

noise was not considered when constructing the test.

In German language, another sentence test has been developed by Kollmeier and Wesselkamp (1997). Though
this test does not follow the same adaptive procedure used in HINT test, this test also evades the flooring and ceiling
effects by providing SNR-50. This test consists of 20 test lists with ten sentences that are each phonemically
balanced. The construction of these 20 lists comprised of various steps. The first step was a pilot study to arrive at
SNR yielding 50% correct identification of key words of 324 sentences. These 324 sentences were then grouped into
six groups, each group having sentences with similar intelligibility based on the results of the pilot study. Speech
intelligibility measurements were again carried out on these six groups of sentences and a two-point discrimination
function was derived. Based on the derived discrimination function, 20 phonemically balanced sentence lists were
then formed from those sentences. Performance-Intensity discrimination functions calculated for these final 20 lists

revealed that 50% sentences scores could be obtained at a SNR of -6.1 dB.


http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Kollmeier%2C+B.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Wesselkamp%2C+M.%29

Sentence test in Kannada language

This test has been found to have several clinical applications such as assessment of binaural interaction in
individuals with normal hearing sensitivity and hearing impairment, assessment of benefits of binaural hearing aids
(Peissig & Kollmeier, 1997) and monitoring the progress of the children with cochlear implant after training. From
the above it is clear that, over the years, different forms of sentence tests have been developed, keeping in mind the
perceptual difficulties of those with hearing loss (Mendel & Danhauer, 1997). In addition, the native language of an
individual is another important factor affecting the speech perception of an individual (Delattre, 1964). This
necessitates a need for development of speech material in native languages. Hence, administering speech test in the
native language of the individual is considered to be ideal.

1.2 Sentence tests available in Indian languages

India is a multilingual country having several regional languages. In the Indian context, material developed
by Rahana and Yathiraj (2007) for Indian English (non native English speakers) is available. They constructed
sentences with high predictability and low predictability in English. Each list had 10 sentences, consisting of 5
sentences with high predictability and another 5 sentences with low predictability. They reported a mean list score of
around 80% for the Mild-Moderate hearing loss group. Another test material available is a sentence test in Kannada
has been developed by Avinash, Meti and Kumar (2010), this has a limited number of sentences which can be used
for routinely in clinics, and however, is not a standardized test. Further, this has a limited number of sentences (seven

equivalent lists having seven sentences each).

1.3 Need for the study

It has been reported that the mother tongue of an individual influences his/her perception of speech and that
participants consistently had better and optimum discrimination scores in their mother tongue as compared to other

languages (Delattre, 1964). Hence, it is important to have speech material in the mother tongue of an individual.

India is a multilingual country with several languages. All India Institute of Speech and Hearing is situated in

Karnataka, a state in South India. Kannada is the official language spoken in this state. The Institute renders clinical
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services to individuals with communication disorders. The services for individuals with hearing impairment include
assessment of hearing sensitivity, fitment of various hearing devices and rehabilitation of individuals with hearing
impairment. It is required that a battery of test be administered for assessment, fitting of devices and monitoring the
progress of management. Speech identification tests are important tools in the battery in the assessment of hearing

and comparing performance of hearing devices and/or settings (Mueller, 2001).

Majority of the service seekers visiting the Institute are speakers of Kannada language. This necessitates

development of sentence test in Kannada language for assessment of hearing and hearing device fitment.

Apart from clinical services, research studies also mandate the use of many sentence lists. Primarily,
improvements in hearing aid technology have increased the number of hearing aid parameters. Research into the
effect of each of the parameter/algorithm requires a large number of sentence lists (Gatehouse, 1992), in order to
avoid practice effect. The QuickSIN (Speech in Noise) test in Kannada language developed by Avinash, Meti, and
Kumar (2010) included 12 lists with seven sentences each, from a pool of 60 sentences after familiarity rating. The
noise used was eight talker speech babble. The lists of the test have been constructed such that each sentence was
presented at SNR in the following order: +20 dB, +10 dB, +5 dB, 0 dB, -5 dB and -10 dB, to 30 individual with
normal hearing sensitivity. They reported that at -6.17 dB SNR, 50% speech identification scores could be identified
and only seven lists were equivalent out of 12 lists. Hence, this test has a limited number of sentence lists (seven
equivalent lists having seven sentences each). Further, this test has some sentences occurring more than one time
causing a possibility of practice effect. Everyday communication demands listeners to understand speech in varying
degrees of noise. It has been proven that listeners with sensorineural hearing loss (SNHL) exhibit greater degree of
difficulty in understanding speech than do listeners with normal hearing in the background noise under the similar
circumstances (Dubno, Dirks & Morgan, 1984) and, also, speech intelligibility measures are inherently limited by
ceiling effects when presented in quiet condition. Hence, the study aims to develop a large set of sentence lists, a

maximum of 30 lists, adapting the procedure used by Kollmeier and Wesselkamp (1997) to achieve sentence as well
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as list equivalency in the presence of noise and to provide normative for the developed lists. The specific objectives
are:

e To develop large set of sentence material in Kannada for adults,

e To standardize the sentence lists, and

e To assess the clinical utility in individuals with hearing loss.
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CHAPTER 2

METHOD

The aim of the study was to develop and standardize sentence lists in Kannada language. The study also
aimed at assessing the clinical utility of the standardized sentence lists in individuals with different degrees of

hearing loss.

The study was carried out in three phases:

Phase | - Development of sentence lists in Kannada language

Phase Il - Standardization of sentence lists and assessment of list equivalency and

Phase 111 — Assessment of clinical utility

2.1 Phase I: Development of sentence lists in Kannada language

The development of the sentence lists consisted of following steps.

2.1.1 Selection of sentences

2.1.2 Recording and editing of sentences
2.1.3 Determination of global SNR

2.1.4 Sentence equivalency

2.1.5 Phonetic balancing and list creation

2.1.1 Selection of the sentences

Sentences were selected from a large database. The sources were mainly back files of major Kannada

newspapers/magazines and day-to-day conversation. The following criteria were used for selection of sentences.
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A sentence was chosen if,

a) the total number of words ranged from four to six

b) the number of syllables not exceeding fourteen to sixteen

c) it contained familiar and equally difficult words

d) itdid not contain punctuation characters

e) it represented conversational speech

f) it did not contain proverbs, exclamations, proper names, or questions

g) itwas complete (i.e., contained a verb) and was syntactically and grammatically correct, and

h) it had semantically neutral content.

A total of 700 sentences were selected based on the above mentioned criteria. In each of these sentences, four
key words (defined as those words which were deemed to be important for sentence comprehension) were identified
by ten adult native speakers of Kannada. Naturalness rating [on a five point rating scale (5 = Natural and 1 =
Artificial)] and predictability was then done by the same ten participants. Any sentence that did not receive a mean

rating of at least four was removed.

Predictable sentences were defined as those in which the key words could be guessed from a single word or
the whole sentence could be inferred from the context. The participants were asked to guess the possible words that
could possibly occur when they were presented with the key words. If the number of words guessed were more than
two, then, those sentences were considered to be less predictable. Predictability was assessed since sentences with
high predictability may elevate intelligibility scores compared to sentences with low predictability (McGarr, 1981;
Garcia & Cannito, 1996; Garcia & Dagenais, 1998; Barreto & Ortiz, 2010). Based on all the above ratings, 564

sentences were shortlisted and audio recorded.
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2.1.2 Recording, editing and noise mixing

2.1.2.1 Recording

A female speaker (aged 21 years) was selected from a group of three native speakers based on (a speech
sample recorded by all the three speakers) their ability to sustain constant vocal effort while maintaining clear
articulation and neutral intonation. Recordings were made in a sound treated room using Shure SM48 cardioid
dynamic vocal microphone placed in front of the speaker at a distance of around 0.5 m. Each sentence was recorded
directly into an individual sound file using Computerized Speech Lab (CSL) software, which also allowed filtering
and amplitude monitoring. The waveforms were digitized with a 16 bit A/D converter at a sampling frequency of

44100 Hz.

2.1.2.2 Editing

The digitized waveforms were then edited using Adobe Audition (v 3.0) by eliminating silent intervals at the
beginning and at the end of each waveform. Other unwanted sounds, such as breathing noise and lip smacks, were
also removed. The mean-squared amplitudes of the signals were equated to 60 dB (relative to one sample unit in a
16-bit digital representation). For calibration purposes, a 1000 Hz tone of 30 second duration was generated at a

level equal to the root mean square average intensity of sentences.

2.1.2.3 Mixing sentences with noise

The recorded 564 sentences were concatenated and spectrally analyzed to derive its long-term average speech
spectrum (LTASS). The LTASS was then used to design an infinite impulse response (IIR) filter in MATLAB
software (v 7.12). White noise was then subjected to the designed IIR filter parameters to obtain a noise with spectral
characteristics similar to previously recorded speech sample. Figure 2.1 shows the LTASS of speech and the
spectrum of the filtered noise. The 564 sentences were then mixed with the generated spectrally shaped noise at

different SNRs. This was achieved using a program written on a MATLAB platform given by Gnanateja and Pavan
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(2012). This program calculates the RMS amplitude of the speech and noise signals in 50 millisecond bins and mixes

them both in the specified signal-to-noise ratios.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Amplitude (dB)

i 1 1 i 1 L. l 1 1 1 i Loy
10 10° 10
Frequency (Hz)

Figure 2.1.LTASS of sentences and spectrally shaped noise.

2.1.3 Determination of global SNR

Speech intelligibility measures are inherently limited by the floor and ceiling effects. To overcome these
limitations that are associated with tests presented at a fixed level, adaptive procedures are used (Nilsson, Soli &
Sullivan, 1993). Adaptive procedure may be utilized to arrive at global SNR. Global SNR was defined as the SNR
which yields an average total intelligibility score of 50% (Kollmeier & Wesselkamp, 1997).The important advantage
of determining and using global SNR is the minimization of ceiling and floor effects. This SNR was used to get a
50% point in the sigmoid curve and was used to determine sentence equivalency in the pilot study which follows.

The following methodology was adopted.

2.1.3.1 Participants

A total of eight native Kannada speaking male and female listeners (four males and four females)
participated. Their ages ranged from 18 to 35 years (mean age of 26.2 years, SD = 4.89). All the participants had

normal hearing sensitivity and normal middle ear function.
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2.1.3.2 Procedure

The participants were seated in a sound treated room. Normal hearing sensitivity was confirmed by routine
clinical audiometry. Normal hearing sensitivity was defined as air conduction pure tone thresholds within 15 dB HL
across 250 Hz to 8000 Hz and bone conduction thresholds within 15 dB HL across 250 Hz to 4000 Hz. Further, the

participants had ‘A’ type of tympanogram and had ipsilateral and contralateral reflexes at normal levels.

The sentence material was presented monaurally to a randomly chosen ear at the most comfortable level. The
sentences were played through a personal computer, connected to a calibrated audiometer. The sentences were
delivered through Sennheiser HDA 200 closed dynamic headphones. The headphone was used since it had a good

frequency response and offered good comfort.

The sentences were delivered at SNRs ranging from -7 dB SNR to 0 dB SNR at 1 dB SNR intervals. The
subjects were instructed to repeat back the sentences as accurately as possible. Listeners practiced with ten randomly
selected trial sentences and were provided with feedback regarding their performance before the start of the actual
test runs. The words correctly identified by the subjects were marked on a printed response sheet by the
experimenter. Each sentence was scored based on the number of correctly identified key words. The words were
considered as correct responses for errors such as contractions, spelled out contractions, identifiable mispronounced
words, and changes in plurality. The experiments by Giolas & Duffy (1973) and Hinkle (1979) permits such
exemptions to scoring procedure. Since each sentence had four key words, the maximum possible score was 4. The
responses were noted on printed score sheet. Based on this, an average score for the 564 sentences was then

calculated.

The results of the pilot study revealed scores of approximately 75% correct (mean raw score = 2.95) at -3 dB
SNR, 50% correct (mean raw score = 2.19) at -5 dB SNR and 30% correct (mean raw score = 1.20) at -7dB SNR.

Based on the obtained results, -5 dB SNR was chosen as the global SNR. Hence, for the sentence equivalency

16
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assessment testing was done at -5 dB SNR (global SNR, -3 dB SNR (2 SNRs above the global SNR) and at -7 dB

SNR (2 SNRs below the global SNR)

2.1.4 Sentence Equivalency

To arrive at sentences to be incorporated into lists that are similar to each other, an initial process of sentence
equivalency was carried out using the procedure given below. The equivalency was assessed because, even though
the sentences had equal RMS amplitudes, their intelligibility exhibited in the presence of spectrally shaped noise
would not essentially be equal. Further, the phonemes used, familiarity of words, as well as intonation and intensity

variations influence speech perception in noise (Nillson et al., 1994).

2.1.4.1 Participants

Another group of 15 native Kannada speaking male and female participants were chosen. Their ages ranged from 18
to 48 years with a mean age of 25.8 years (SD = 9.05). All the participants had normal hearing sensitivity.

2.1.4.2 Procedure

The participants were tested in a sound treated room. Normal hearing sensitivity was confirmed by routine
clinical audiometry. Their air conduction pure tone thresholds were within 15 dB HL across 250 Hz to 8000 Hz and
bone conduction thresholds within 15 dB HL across 250 Hz to 4000 Hz. Further, the participants had ‘A’ type of

tympanogram and had ipsilateral and contralateral reflexes at normal levels.

Sentence equivalency was assessed at three SNRs, that is at -5 dB SNR (global SNR) and two SNRs on either
side of the global SNR at 2 dB SNR intervals. These two SNRs, -3 dB SNR and -7 dB SNR were chosen to obtain
the values near the ceiling and floor parts of the sigmoid curve respectively. Stimuli at each SNR were presented to
five participants at their most comfortable level. The subjects were asked to repeat back the sentences as accurately
as possible and the responses were recorded on a printed sheet. Scoring of the responses were done and assessed for
equivalency. The mean values of correctly identified key words at -3, -5 and -7 dB were obtained. The number of

correctly identified key words for each sentence was compared with this mean. Sentences with scores above or
17
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below mean were eliminated. Following this process, a total of 316 sentences of equivalent difficulty were
shortlisted and included in the final lists. As the aim was to prepare a maximum of 30 lists, a total of 30 sentence
lists, with ten sentences each, were prepared such that they were phonemically balanced. The remaining 16 sentences

were used as practice items.

Phonetic balancing and list creation

Phonetic balancing was done to make sure that each list was capable of yielding results representative of the
subject’s language comprehension ability. The sentences were phonetically balanced based on the frequency of
occurrence of the phonemes in Kannada language (Ramakrishna et al., 1961). The sentences were distributed to 30
lists in such a manner that the frequency of occurrence of the phonemes in each list is matched that of the Kannada
language as close as possible. After balancing, 25 phonetically balanced lists were thus created, each list containing
ten sentences. Five lists were created with 10 sentences each that were not as accurately phonetically balanced as the
previous 25 lists were (due to lesser choice of words at the end). However, all the lists included all the phonemes of

the language. The remaining 16 sentences were used for familiarization.

2.2 Phase I1: Standardization and assessment of list equivalency

The sentence lists were standardized over a group of participants with normal hearing sensitivity, so as to
determine the normative performance. Further, evaluation was done to determine the repeatability, and thus the

reliability, of the sentence lists measured with different lists.

2.2.1 Participants

In total, 100 participants with normal hearing were included in this part of the study. The age ranged from 18
to 55 years (with the mean age of 29.4 years, SD = 9.16 years).The participants were seated in a sound treated room.
Normal hearing sensitivity was confirmed by routine clinical audiometry. Normal hearing sensitivity was defined as

air conduction pure tone thresholds within 15 dB HL across 250 Hz to 8000 Hz and bone conduction thresholds
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within 15 dB HL across 250 Hz to 4000 Hz. Further, the participants had ‘A’ type of tympanogram and had

ipsilateral and contralateral reflexes at normal levels.

2.2.2 Procedure

All the sentence lists were administered on 100 normal hearing subjects (this does not include participants
studied in the previous sections) at -5 dB SNR (to avoid ceiling effect) at their most comfortable level. The sentences
were routed through a personal computer and delivered through Sennheiser HDA 200 closed dynamic headphones

via calibrated MA 53 diagnostic audiometer.

The participants were asked to repeat back the sentences they heard. Prior to the actual testing, participants
were presented with ten practice sentences that were not present in the final sentence lists. Each sentence was scored
based on the number of key words identified and the lists were subjected to appropriate statistical analysis to

determine the presence of equivalency.

2.3 Phase I11: Assessment of clinical utility

The aim of this part of the study was to assess the clinical utility of the developed sentence lists in individuals

with sensorineural hearing loss of varying degrees.

2.3.1 Participants

Forty individuals with (sensorineural) hearing loss aged between 18 to 70 years (Mean = 28.9 years) and
forty individuals with normal hearing aged from 22 to 55 years (Mean = 28.85 years) participated in the study. The
degree of hearing loss consisted of mild, moderate, moderately severe and severe categories (based on modified
Goodman classification, 1965). Each category consisted of 10 ears. The configuration of loss was restricted to flat
type (< 15 dB variation per octave in threshold between 250 Hz to 8000 Hz) and the speech identification scores had
to be in agreement with the degree of hearing loss suggesting cochlear hearing loss. All participants had ‘A’ type of

tympanogram and reflexes appropriate to their degree of hearing loss.
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2.3.2 Procedure

The participants were tested in a sound treated room with noise levels complying with the ANSI (1999)
standards. The sentence lists were presented monaurally at the participants’ most comfortable level in quiet

condition.

Killion (1997) has evaluated individuals with hearing impairment with SIN test. He reported that even the
individuals with mild hearing loss required higher SNR than the normal individuals in the presence of noise, even
when the testing is done at higher intensity levels. In the current study, the normative is given at -5 dB SNR which is
well below the SNR required even for an individual with 40 dB hearing loss according to the reports of Killion
(1997). Further, it has also been reported that individuals with hearing impairment have poorer sentence recognition
scores that normal hearing counter parts even if it is presented in quiet condition (Rahana & Yathiraj, 2007). Hence,
in the third phase of the study, the sentences were presented without noise. For comparison purposes, a group of
normal individuals were also tested in quiet condition. The sentences were routed through a personal computer and

delivered through Sennheiser HDA 200 closed dynamic headphones via a calibrated audiometer.

Participants practiced with ten trial sentences and were provided with feedback regarding their performance
before the start of the actual test runs. The subjects were instructed to repeat the sentences as accurately as possible.
They were also encouraged to guess the sentence if they were unsure of it and were given ample time to respond.
The words correctly identified by the subjects were marked on a printed response sheet by the examiner. Each
sentence was scored based on the number of key words (25% for each key word) correctly repeated, wherein
contractions, spelled out contractions, identifiable mispronounced words, and changes in plurality were counted as
correct. The results were tabulated in accordance with the degree of hearing loss and the mean and standard

deviations were calculated.

20



Sentence test in Kannada language

CHAPTER 3

RESULTS AND DISCUSSION

3.1 Phase I: Development of sentence lists in Kannada language

The first phase of the study focused on the development of the sentence material in Kannada language. This
involved selection and determination of naturalness and predictability of 700 sentences, determination of sentence
equivalency of 564 shortlisted sentences.

The results of assessment of sentence equivalency revealed scores of approximately 75% correct (mean raw
score = 2.95, Range =0 -4, SD = 1.2) at -3 dB SNR, 50% correct (mean raw score = 2.19, Range=0-4, SD =
1.13) at -5 dB SNR and 30% correct (mean raw score = 1.20, Range = 0 — 4, SD = 1.39) at -7 dB SNR. A sigmoid
function was obtained by plotting the identification scores (averaged for all 564 sentences) against the SNRs. Figure
3.1 illustrates the percentage of correctly identified key words at three SNRs for each individual. The sentences
which were too easy (145 nos.) and too difficult (103 nos.) were eliminated. Sentences were considered easy if the
average number of correctly identified key words was more than the mean scores obtained at those three SNRs, and
the sentences were considered difficult if the average number of correctly identified key words were less than the
mean score obtained at those three SNRs. Thus based on this, 316 out of 564 sentences with moderate difficulty were
considered for making the sentence lists.

The results of this are in agreement with the results obtained by Kollmiere and Wesselkemp (1997). They had
obtained 20% correct scores at -8 dB SNR and 80% correct scores at -4 dB SNR for sentence lists. Hence, the

sentences in the present study also had a sigmoid function as reported in the literature.
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Figure 3.1. Sigmoid function representing mean percent correct keyword identification at -7 dB SNR, -5 dB SNR
and -3 dB SNR respectively. Each circle represents each participant.

The aim of the study was to construct 30 lists of 10 sentences each. Hence, only 300 of the 316 sentences
were utilized to construct 30 lists, with 10 sentences each. All the 30 sentence lists contained all the speech sounds of
the language. Of these, 25 lists could be phonemically balanced, i.e., the frequency of occurrence of speech sounds
resembled the frequency of occurrence reported by Ramakrishna et al. (1961). The remaining 16 sentences of 316
sentences, that were not included in the sentence lists, were used for familiarization.

3.2 Phase Il Standardization and Assessment of list equivalency

Normative performance was established on 100 participants with normal hearing sensitivity at -5 dB SNR.

Table 3.1 gives the mean of number of correctly repeated key word scores and standard deviation (SD) for each of

the 30 lists.

Table 3.1
Mean and SD of number of correctly identified key words for each list in individuals with normal hearing (N = 100)
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Mean | SD Mean | SD Mean | SD
Listl |19.79 | 3.74 | Listll | 21.47 | 3.47 | List21 | 21.52 | 3.12
List2 | 20.69 | 3.34 | List12 | 20.74 | 3.50 | List22 | 21.87 | 3.73
List3 | 21.20 | 3.28 | List13 | 20.72 | 3.29 | List23 | 22.78 | 3.66
List4 | 20.72 | 3.69 | Listl4 | 21.46 | 3.72 | List24 | 21.83 | 3.53
List5 | 21.64 | 3.32 | Listl5 | 21.57 | 2.30 | List25 | 21.30 | 3.87
List6 | 22.18 | 3.49 | List16 | 21.44 | 3.39 | List26 | 22.20 | 3.33
List7 | 20.75 | 3.77 | Listl7 | 21.14 | 3.49 | List27 | 22.90 | 3.77
List8 | 21.61 | 3.25 | List18 | 22.11 | 3.24 | List28 | 22.58 | 3.36
List9 | 21.40 | 3.45 | List19 | 22.47 | 3.04 | List29 | 22.04 | 3.46
List10 | 20.44 | 3.37 | List20 | 21.51 | 3.54 | List30 | 23.70 | 3.73

It can be observed from Table 3.1 that the performance was quite uniform across the lists. To determine if the

difficulty level across lists was equivalent or not statistically, the difference between the each individual’s score for

each list and that listener’s mean score (scores averaged for all the lists) was calculated. Figure 3.2 presents the

mean and SD of these modified scores. Repeated measures ANOVA was carried out on these data to determine if

performance across lists varied significantly at the global SNR of -5 dB SNR.
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Figure 3.2
Mean difference and SD for 30 lists. Mean difference is the difference between the mean score of each listener and
the score obtained by each individual for each list. For each list, n = 100. Error bars show £2 standard deviation for

the mean.

It can be observed, from Figure 3.2, that the deviation from the average mean score for all the lists showed
similar values, except for the list 1, 3, 14, 15, 16 and 30. It can also be observed that the SD is higher for the list 30.
The repeated measures ANOVA revealed that there was a significant difference in performance across the lists (F
(27.00, 2.87) = 2.293, p<0.001) revealing a main effect of lists. Hence, Bonferroni pair-wise comparison was done to
analyze which lists differed in scores. The results of this are given in the Table 3.3. The results revealed that the list 1

was significantly different from the lists 3, 15 and 16, and list 30 was significantly different from the lists 15 and 16.

Table 3.2

Results of pair-wise comparison across lists using Bonferroni post hoc analysis.

Groups | Groups | Mean Difference | Standard Significance
()] ) (1-)) Error

List3 0.899* 212 022
Listl | Listl5 1.087* 251 015
List16 0.992** 221 .009
List15 L_ist 1 1.087* 251 .015
List30 1.185** 261 .007
List16 L_istl 0.992** 221 .009
List30 1.090* 258 023

Note: *p<0.05; **p<0.01

The Figure 3.2 has the mean and SD for all the 30 lists, however, in a different order. That is, the lists 1, 3,
15, 16 and 30 are included at the end. The order of these five lists depended on their mean scores. The lists at and
below the reference line are equivalent lists. The equivalent lists are given as List 1 to 25 and the key words are

highlighted in the Appendix. The non-equivalent lists are given as practice lists in the appendix.
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Figure 3.3. Mean difference and SD for 30 lists with revised order. The lists with significantly different scores are

given after the reference line. For each list, n = 100. Error bars show *2 standard deviation for the mean.

After removing Lists 1, 3, 15, 16 and 30, the overall normative performance for the 100 normal hearing
subjects had a mean of 21.60 with a range from 20.44 to 22.90. The mean identification score at -5 dB SNR was
hence 54%. In English, a score of 48% at -3 dB SNR for CID-Everyday sentences was reported by Rippy, Dancer,
and Pittenger (1983). This implies that the latter list was less difficult than the list developed in this study. This
difference could be attributed to factors including the number of key words in the list (50 keywords in their study vs.
40 keywords in our study), noise used to mask the speech material (white noise in their study vs. speech noise in the
present study) as well as differences between the languages. However, the inter-list equivalency was not present for
the CID-Everyday sentences. Kollmeier and Wesselkemp (1997) reported a SNR of -6.1 dB for the 50% scores.
Although the results of this study are comparable with that reported by Kollmeier and Wesselkemp, this small

difference could be because of the differences in the method. Kollmeier and Wesselkemp have applied weighting
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factors depending on the difficulty level of the words to bring homogeneity. They reported that if the weighing factor
is removed, there could be variations in the scores up to 4%. In addition, the speech material was recorded by a male
talker in their study.

Further, the standard deviation of raw scores, given in Table 1, is lower than that reported by Kollmeier and
Wesselkemp. This suggests there is high homogeneity of the sentence lists in the present study even in a difficult
condition of -5 dB SNR. In addition, the sigmoid function for sentences used in the lists was derived using the scores
at -3, -5 and -7 dB SNRs. The test developed by Kollmeier and Wesselkemp has been found to have clinical
applications in assessment, comparing hearing aid benefits and monitoring the progress after the training. Thus, it is
speculated that the sentences in the present study could possibly be used in conditions with varying difficulty (in
terms of SNR) for different applications such as routine hearing evaluation, hearing device fitment and monitoring
progress in the rehabilitation process. The validation of the sentence lists is being carried out for hearing evaluation

on clinical population. Further investigations are required to test the other applications of the developed lists.

3.3 Phase 111 - Assessment of clinical utility

The clinical utility of the developed sentence material was evaluated in 40 individuals with hearing loss and
in 40 individuals with normal hearing (a new group). The clinical group consisted of subjects with mild, moderate,
moderately-severe and severe sensorineural hearing loss (10 subjects each). Thus, including the normal group, there

were a total of five groups.

3.3.1 Between group comparison

Table 3.3 gives mean and SD of correctly identified words (averaged for all the lists) for all the five groups.

Though data were collected for all the 30 lists in all the groups, comparison are made only for the equivalent 25 lists.
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Table 3.3

Mean and SD of number of words correctly identified by all the groups.

Groups Number | Mean Range SD Mean (keywords SD
Age (years) (years) correctly
(years) identified/percentage
scores)
Normal 40 28.85 | 18-55 8.19 39.44 (98.61% ) 0.15
hearing
Mild hearing 10 27.00 | 18-38 7.13 39.54 (98.849%) 0.13
loss
Moderate 10 42.00 | 20-60 16.16 36.93 (92.33%) 1.80
hearing loss
Moderately 10 41.60 | 27-60 12.96 24.58 (61.44%) 3.12
severe
hearing loss
Severe 10 45.70 | 25-69 15.74 19.30 (48.24%) 3.10
hearing
Loss

The Table 3.3 shows the mean scores (averaged for all the lists) and the SD. It can be observed that the mean
value decreases with increasing in degree of hearing loss. However, the scores are comparable between normal and

mild group.

Kruskal-Wallis statistical analysis was done to evaluate if the difference in mean is statistically significant.
The results revealed that statistically significant difference between groups was present (p<0.01). Hence, pair-wise
comparison was made using Mann-Whitney U test. Table 3.4 presents the results of this. The table shows that the
difference was significant (p<0.01) between all the groups except between mild hearing loss and normal hearing

groups (p = 0.63).
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Table 3.4

Results of Mann-Whitney U test

Groups Groups Z | Significance
(1 )
Mild HL Moderate HL 3.78 0.00
Moderately-severe HL | 3.78" 0.00
Severe HL 3.78 0.00
Normal 1.87 0.63
Moderate HL Mild HL 3.78 0.00
Moderately-severe HL | 3.78" 0.00
Severe HL 3.78 0.00
Normal 4.87 0.00
Moderately-severe HL Mild HL 3.78" 0.00
Moderate HL 3.78 0.00
Severe HL 3.02° 0.00
Normal 487 0.00
Severe HL Mild HL 3.78" 0.00
Moderate HL 3.78 0.00
Moderately-severe HL | 3.02° 0.00
Normal 487 0.00
Normal Mild HL 1.87 0.63
Moderate HL 487 0.00
Moderately-severe HL | 4.87" 0.00
Severe HL 487 0.00

Note: *p>0.01

These results are consistent with the universal fact that as the extent of hearing loss increases, the perceptual
difficulties also increase. The most quoted reference for the lower limits of speech identification scores for different
degrees of cochlear pathology is Yellin, Jerger and Fifer (1989). They reported lower limits of 68%, 38.5%, 24%,

and 11% for Mild, Moderate, Moderately Severe and Severe cochlear pathology respectively. The scores obtained in
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this study remain well below the lower limits specified in the present study. The reason for differences could be that
the mentioned authors used synthetic sentences which would have considerably increased the difficulty and reduced

the scores.

Further, the effects of severe hearing loss on speech identification scores have also been well reported. The
drastic decrease in speech identification ability in these individuals may be attributed to the loss of cochlear
nonlinearity, decreased frequency selectivity, decreased temporal resolution, increased upward spread of masking
and possible presence of dead regions (Moore et al., 2000; Moore, Lynch & Stone, 1992; Plomp, 1994). This could

also result in poor speech perception even in quiet (Pekkerinan, Salmivalli & Suonpa, 1990).

In addition, the results reveal that the sentence material is sensitive to differences in speech identification
abilities across different degrees of hearing loss. Similar abilities have been demonstrated in well used speech tests
like Hearing in Noise Test (HINT) (Nilsson, Soli, & Sullivan, 1993) and CID Everyday sentences list (Rippy,
Dancer & Pittenger, 1983). This lends support to the idea of using the developed sentence lists for routine clinical
examination as well as for research studies.

3.3.2 Within group comparison

In order to validate the equivalency of the lists in the hearing impaired population, within group comparison
of the scores were made for the four groups of individuals with hearing impairment. Table 3.5 gives the mean and

SD of number of correctly identified words for 25 lists for the mild group.
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Mean and SD of number of words repeated correctly for 25 lists by individuals in the mild group (N = 10).

Sentence test in Kannada language

Mean

SD

Mean

SD

Mean

SD

Listl

39.80

0.63

List11

39.40

0.70

List21

39.60

0.63

List2

39.40

0.97

List12

39.70

0.48

List22

39.60

0.97

List3

39.70

0.48

List13

39.80

0.42

List23

39.10

0.69

List4

39.50

0.71

List14

39.70

0.48

List24

39.50

0.99

List5

39.70

0.67

List15

39.60

0.84

List25

39.60

0.69

List6

39.80

0.42

List16

39.50

0.85

List7

39.80

0.42

List17

39.40

0.84

List8

39.50

0.70

List18

39.30

0.82

List9

39.50

0.71

List19

39.60

0.70

List10

39.20

1.03

List20

39.10

1.00

Table 3.5 shows that the mean and the standard deviation do not vary across the lists. Repeated measures
ANOVA was carried out to test this. The results revealed that there is no significant difference F(24,216) =0.802,

p>0.05 between the lists for the scores obtained from the individuals with mild degree of hearing loss.
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Table 3.6

Mean and SD of number of words repeated correctly for 25 lists by individuals in the moderate group (N = 10).
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Mean

SD

Mean

SD

Mean

SD

Listl

37.20

2.70

List11

36.30

2.16

List21

36.20

2.65

List2

36.80

3.29

List12

36.40

2.59

List22

35.80

2.34

List3

38.40

1.50

List13

36.70

3.19

List23

37.00

2.30

List4

37.20

1.93

List14

37.60

2.95

List24

36.90

3.38

List5

37.10

2.33

List15

38.50

1.64

List25

37.50

2.79

List6

35.80

4.10

List16

37.50

1.84

List7

36.50

3.24

List17

37.10

191

List8

37.10

2.72

List18

37.30

2.40

List9

36.20

2.25

List19

37.20

2.93

List10

36.70

2.31

List20

36.30

2.83
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Mean and SD of number of words repeated correctly for 25 lists by individuals in the moderately-severe group (N =

10).

Mean

SD

Mean

SD

Mean

SD

Listl

20.90

3.75

List11

25.20

4.54

List21

22.20

7.95

List2

23.30

2.40

List12

24.70

5.71

List22

24.80

3.96

List3

25.30

4.00

List13

23.70

3.74

List23

25.40

2.59

List4

25.40

3.86

List14

24.20

4.49

List24

25.90

2.99

List5

23.00

6.81

List15

24.30

4.85

List25

25.60

4.29

List6

25.40

411

List16

24.70

4.29

List7

26.70

4.16

List17

25.00

3.43

List8

24.20

5.00

List18

25.30

4.92

List9

24.90

4.60

List19

23.60

4.52

List10

25.70

4.73

List20

25.00

5.12
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Table 3.8

Mean and SD of number of words repeated correctly for 25 lists by individuals in the severe group (N = 10)

Mean | SD Mean | SD Mean | SD

Listl | 18.10 | 3.90 | List1l1 | 20.40 | 4.69 | List21 | 18.20 | 3.85

List2 | 19.10 | 3.81 | List12 | 19.40 | 3.23 | List22 | 19.60 | 4.27

List3 | 18.60 | 3.89 | List13 | 18.70 | 3.30 | List23 | 20.10 | 3.81

List4 | 16.90 | 3.69 | List14 | 19.80 | 2.74 | List24 | 18.30 | 3.02

List5 | 17.70 | 3.86 | List15 | 19.60 | 4.16 | List25 | 18.60 | 4.88

List6 | 18.70 | 4.83 | List16 | 19.40 | 3.13

List7 | 21.40 | 4.35 | Listl7 | 21.10 | 4.22

List8 | 19.10 | 3.92 | List18 | 20.20 | 3.61

List9 | 20.80 | 5.20 | List19 | 19.80 | 4.56

List10 | 19.30 | 4.90 | List20 | 19.50 | 3.59

Table 3.6, 3.7 and 3.8 give the mean and SD of number of correctly identified words for 25 lists for the
moderate, moderately-severe and severe groups, respectively. It can be observed that even in these groups, the mean
does not vary across the lists. Repeated measures ANOVA also revealed no significant difference for the Moderate
group [F(24,216) = 1.161 p>0.05], Moderately severe group [F(24,216) = 1.347 p>0.05] and severe group

[F(24,216) = 1.496, p>0.05].

These results suggest that the mean number of correctly identified words do not vary across the lists in any of
the four groups, hence, suggesting equivalency across the standardized 25 lists. Any test should aid in comparing a
large number of different variables of interest and the results should reflect the actual differences between the
conditions. That is, the differences should not be due to the differences in the lists of the tests (Spahr et al., 2011).

Hence, from the results, it can be said that the test developed in the present study can aid in comparisons across large
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set of test conditions for different degrees of hearing loss in quiet. However, the same needs to be assessed in noise

as well.
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CHAPTER 4

SUMMARY AND CONCLUSION

The aim of the undertaken project was to develop and standardize a sentence test in Kannada language. In
the first stage of the study, 30 lists were developed which had equivalent sentences. In the second stage, the test was
standardized by administering on 100 individuals with normal hearing sensitivity, by presenting the lists at -5 dB
SNR. After the analysis of results obtained from this large group of normal hearing participants, 25 lists were found

to be equivalent.

The standardized lists were administered on hearing impaired individuals of different degrees of hearing loss
(mild, moderate, moderately severe and severe). The results revealed that all the 25 lists were equivalent in terms of
difficulty and the lists were also sensitive enough to differentiate different degree of hearing loss, by giving lesser

scores for individuals with greater degree hearing loss versus individuals with lesser degree of hearing loss.

It can be concluded from the results of the project that these list can be efficiently used as a for measurement
of speech intelligibility or SNR-50 measures in various applications such as hearing evaluation in different
conditions and it can also be used for evaluating the benefits and effects of hearing aids on speech perception by
varying the different features and parameters of hearing device, in adults. Further, the test is also sensitive to the

extent of hearing impairment.
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Sentence test in Kannada language

APPENDIX

SI No. SENTENCE LIST 1
1 avanu tanna ge|ejanige saha:ja ma:dida
2 ra:dzanige prad3galu manavi sallisidaru
3 varsakke amme na:vu kanda:ja kal [ lutte:ve
4 na:vu sada: parifuddha ni [rannu se:visabe:ku
5 raita bisilinallr kelasa ma:duttidda:ne
6 makka]u sa:la:gr nintu pra:rthane ma:didaru
7 railondu se:tuveja me:le tfalisuttide
8 magu malagiruva:ga hattira hogabe:da
9 u:rma pakkadalli daftava:da aran javide
10 avalu ga:d3mna bajgjannu hudqukuttidda:|e
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Sentence test in Kannada language

SI No. SENTENCE LIST 2
1 nadija dadada me:le masale malagittu
2 avanu rarlinallr kadaleka:jir ma:ruttidda
3 hasa adMka:rige hu: nidi sva:gatisidevu
4 male ba:rada ka:rana bele na:fava:guttide
5 akkana maduve u:ta brardzarija:gittu
6 illr a:duttiruva magu nanna sne:hitanadu
7 pa:riva:|a be:tega:rana balege sikkr bititu
8 maguvina d3a:nmejannu kandu a:ftfarjava:jitu
9 kappu dra:ks1 gnnalu tumba hulija:gide
10 nadija ni [ru kanege sa:gara se:ruttade
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Sentence test in Kannada language

SI No. SENTENCE LIST 3
1 appa tanda ma:vina hannugalu hulija:give
2 avanu mangjalli sbbane | va:sava:gidda
3 modagala hinde tfandranu marsgja:gidda:ne
4 ha:lininda sihr ginisugalannu ma:qugta:re
) raitara baduku indu kastakarava:gide
6 avalu d3zadege mallige hu: mudididda:|e
7 Ja:lege andu va:ra radze nidala:gide
8 benkija d3ate a:quvudu apa:jaka:r
9 avanu kar gaqrja:radalli samaja nodida
10 na:nu va:rakkomme uguru kattarisutte:ne
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Sentence test in Kannada language

SI No. SENTENCE LIST 4
1 avanu mara hattuva:ga kombe murijitu
2 be:sigejalli nadigaju battr h0-|(javu
3 sabgjallr tfartfegalu nadgjuttale: 1de
4 makkala Sangi-|.t|a spardhe ellarannu: rand3isitu
5 prati va:ra tandege ka:gada barejuttidde
6 habbakke ge|ejarannu u:takke karede
7 ammana d3ote du:rava:nijallt ma:tana:dide
8 a: ghatane nadedu fatama:na ka|gjitu
9 Ja:la: vidjarthigalu prava:sa kaigondaru
10 raritanobba eraqu ettugalannu sa:kiddanu
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Sentence test in Kannada language

Sl No. SENTENCE LIST 5
1 hulija tfarmakke bahala be:dike 1de
2 annanu tangige sama:d"a:na ma:didanu
3 avara adbMuta a:ta marejuvantilla
4 appa ga:qx nillist taraka:ri kondaru
5 poli-|saru dzanara gumpannu tfadurisidaru
6 mangjavarella ho lgr sinima: vi [ksisidaru
7 maguvu pata:ki fabd"a ke:[1 ga:barigonditu
8 judd"a nadegjalu ka:ranagalu halavu
9 gra:mada d3anate ni—|rlllag£ kanga:la:daru
10 avalu kamalada hu:vannu pu:d3ege tandaju
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Sentence test in Kannada language

SI No. SENTENCE LIST 6
1 hasida bekkandu 1ljannu hididu ginditu
2 allr doqdadondu saro lvara ka:nugtide
3 avalu katfre:rigella: sihr hantfidaju
4 apara:dhige dziva:vad® [ikse vidhisidaru
5 aramangja vaibtava atftfart mu:disitu
6 na:vu hirijarige gaorava kadabe:ku
7 tammanige ga:|ipata ha:risalu 1sfa
8 u:rina d3zana kallarannu sere hididaru
9 wvaru i [ka:le:dsmna hasa ad"ja:pakr
10 ma:vutanu a:nege sna:na ma:disuttidda:ne
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Sentence test in Kannada language

SI No. SENTENCE LIST 7
1 avanu nanage anja:ja ma:dalu jatnisida
2 I: ra:trr a:ka:fadalli tfandranu ka:nalilla
3 avala hosa tfappaligalu kaledu ho ljitu
4 sa:ku pranigalu namage sn£-|h1.t.aran.1_:|s
5 na:vellaru radseja dna u:rige ho ldevu
6 nanage ha:sige me:le malagalu igtavilla
7 nammu:rige laksa:ntara prava:sigaru bandaru
8 maduve manege de:pa:lanka:ra ma:dala:gide
9 ha:vugalu kappegalannu tindu badukuttave
10 mund3a:ngjinda sandzejavarege ide: kelasa
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Sentence test in Kannada language

SI No. SENTENCE LIST 8
1 i-|ga patrikegalannu oduvavaru kadime
2 na:vu ni [rannu Mmitava:g1 balasabe:ku
3 ab"ima:nija kannu santasadinda tumbitu
4 Ja:le biquva ve:|ege appa bandiddaru
5 avanabba tfitrarangada prasidda nata
6 kudure e:11 ra:d3a juddhakke haratanu
7 i: sundarava:da mang nanna magaladu
8 a: ka:gadadallr sahr ma:dalu marete
9 appata hasuvina ha:lu 1ll: dorejugtade
10 ad3d3r makkalige kathegalannu he:|uttiddaru
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Sentence test in Kannada language

SI No. SENTENCE LIST 9
1 makkalu mudda:da failijallt ma:tana:didaru
2 nanage dvitfakra va:hana o lqusalu 1sta
3 avara ibbaru: makkalu budd"ivantaru
4 Ivanu apa:ra visajagalannu tijiididda
5 bi-|gl na:jigala ha:vali d3a:stija:gide
6 do Inzju ga:|x bisuttidda kadege sa:gitu
7 laksa:ntara dzanaru parikeege ha:dzara:daru
8 na:vu mane ka0 hattu varsagala:jitu
9 alli na:lku dina habbada va:ta:varanavittu
10 1: habbadalli re:sme ul upannu dharisutta:re
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Sentence test in Kannada language

SI No. SENTENCE LIST 10
1 bta:nuva:ra utfita raktada:na fibiravide
2 namma mane eduru udja:navanavide
3 nanna tande-ta:ji katfe:rige hogidda:re
4 pa:thakke se:rada hattu prafnegaju bandavu
5 namma manejallr eraqu konegalive
6 gurugalu taragatige tadava:gi bandaru
7 avanu fa:la: dinagalmida tunta huduga
8 maduvejalli brardzarija:gi u:ta ma:dide
9 na:nu gurugalu he:ida pustaka odide
10 ondu salaga kabbma to ltakke da:|rma:dstu
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Sentence test in Kannada language

SI No. SENTENCE LIST 11
1 nammu:rina d3a:tre bahala sogasa:giruttade
2 avanige andu s|Jeja a:lotfane bantu
3 mantrigalu vide:fa prava:sa kaigondaru
4 maguvige a:tada me:le a:saktr hetftfu
5 ka:dambarijannu egte: odidaru: mugrjadu
6 avana beralu apagha:tadalli murijitu
7 moadalu na:nu kotta hanavannu himdirugisu
8 na:ji marigalu nodalu mudda:giddavu
9 avana ga: 1 kesarmnallx sikkikonditu
10 nammu:rinallr eradu tfikka keregaive
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Sentence test in Kannada language

SI No. SENTENCE LIST 12
1 vidja:bt"ja:sa mugisi vide:fakke h0—|(ri|a[u
2 namma maneginta nimma mane andava:gide
3 nanna tangige sthi tindigalu tumba 1sta
4 ta:ta tfi lavannu da:radinda holejuttidda:re
5 bisilillada ka:rana battegalu onaguttilla
6 na:vu sama:d3akke unnata kaduge ni | abe:ku
7 avanige sarija:gi 0-|galu he:liIkodu
8 pali lsaru kafjarannu na u ra:trr hididaru
9 ta:|akke sarija:g1 hedzd3ejannu ha:kabe:ku
10 tengma maravannu kalpavruksa ennutta:re
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Sentence test in Kannada language

SI No. SENTENCE LIST 13
1 ka:dmnallr b*aja:naka pra:nigalannu nodide
2 de:vara darfanada bajake mdu ide:ritu
3 su:rja modagala hinde marsja:glggzﬂns
4 ma:rukattejallr hu:vina bele hetftfa:gide
5 namma totakkmta nimma tota sundarava:gide
6 hasida stmha ka:demmejannu be:tejal itu
7 avara vrutty d3i lvanada sa:d"ang halava:ru
8 dana-karugaju maida:nadalli me:jugtive
9 sipa:jigalu fatrugalannu gundikki kondaru
10 sada:ka:la ellarigu suk*avannu bajasu
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Sentence test in Kannada language

SI No. SENTENCE LIST 14
1 bekku bagalallr ha:lannu kul rjuttittu
2 ni lnu hudukuttiruva pustaka allide
3 a: sande:fa nanage sand3eja hottige talupittu
4 bettada me:lma de:va:laja sundarava:gide
5 na:jigalannu sa:kuvudu ondu havja:sa
6 appa bijr ku:dalige banna hatftfutta:re
7 gelejarella: se:r1 prava:sakke horataru
8 hadagu nu:ra:ru dzanarannu hottu sa:guttide
9 magu malagiruva:ga saddu ma:dabe:da
10 mane kattuva kanasu ellarigu: ruttade
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Sentence test in Kannada language

SI No. SENTENCE LIST 15
1 be:re u:rugajinda d3anaru d3a:trege bandaru
2 nanna maneja sutta andava:da totavide
3 tamma tfappaligalannu harage bittu banni
4 pra:ni-paksigalannu himsisuvudu kru:ratana
5 makkalu nrutja spardejalli bra:gavahisidaru
6 mangja ma:lika tingaja ba:dige ke:[ida
7 1du sa:vira ru:pa:jigala notma kante
8 bahala du:ra odquva faktr avanigide
9 kadalallr ettarada alegalu baruttive
10 sintma: nodr baruva hattige kattala:gittu
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Sentence test in Kannada language

SI No. SENTENCE LIST 16
1 paksigalannu no lqalu apa:ra ta:]me be:ku
2 malgjinda horagidda bagte oddeja:gide
3 aranjadallr wparﬂga malg surijuttade
4 ra:trija hattu solegala ka:ta hetftfa:guttide
5 avanu ma:vina marakke kallannu esedanu
6 ma:navana dura:sgjinda ka:qu nafisuttide
7 nanage kelasada naquve biduve: illa
8 avana tande sakkare ka:rk"a:ngja udjogr
9 ninna ne:trutvadalle: kelasa nadgjal
10 maneja munde va:hanagala oda:ta dza:sti
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Sentence test in Kannada language

SI No. SENTENCE LIST 17
1 rartara be|ege su:kta bele dorakalilla
2 avalige vide:fakke hoguva a:se ide
3 makkalu kitaki ga:d3annu adedu ha:kidaru
4 nanage tfa:pgja me:le malagalu ista
5 sandze bha:rr maje baruva sambravavide
6 bravigjakka:gr hana ulita:ja ma:dabe:ku
7 ni Inu allinda ku:dale manege haradu
8 hudquga pustakada nu:rane: puta teredanu
9 ni lu ke:xda ka:dambart tj [ra: halgjaddu
10 la:rijallr akkr mu:tegalannu sa:gisidaru
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Sentence test in Kannada language

SI No. SENTENCE LIST 18
1 mangja pakkadalli gelgjaru a:quttiddaru
2 na:nu ka:rina tfa:lakaniga:g1 ka:juttiruve
3 avanu vifvaJre:stha a:taga:ranalli obba
4 appa ha:lu taruvudannu maretu bitaru
5 a: sa:garadalli banna bannada mﬂnuga[xvs
6 nanna ta:ji tfenna:g1 rango [lx bidisutta:re
7 avanu angadgjall kelasakke se:rida
8 na:|le mang kelasadavaru baruvudilla
9 hamsagalu koladallt gumpa:g1 id3uttive
10 avalu uddava:da d3adgjannu hodidda:|e
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Sentence test in Kannada language

SI No. SENTENCE LIST 19
1 I: faniva:ra habbakke nammu:rige h0-|guvs
2 nanage hana samajakke sarja:gr bantu
3 nakalr nogugala ha:valr hetftfa:guttide
4 gurugalannu kanda makkalu fa:ntara:daru
5 na:nu d3a:napada gi-|.t.£ spardejallr gedde
6 odida nantara a: pustaka kodutte:ne
7 ka:qinallr brajankara sarpagalu adagive
8 avalu bada manetanadallr hugtidavalu
9 avanu savde taralu ka:dige haratanu
10 adzdsija mangja munde ondu ka:luve 1de
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Sentence test in Kannada language

SI No. SENTENCE LIST 20
1 elegalu udurr rasteja me:le haradide
2 na:vu fraddte vahist kelasa ma:dabe:ku
3 me:d3ina me:le ka:gada-patragaju 1ve
4 avara sarala nadate ellarigu: ma:darx
5 ellaru: parisarada mahatva tijijabe:ku
6 a: samajadalli nanage dikke | to ltfalilla
7 idondu kri da: pre:migala adbtuta ra:stra
8 habbadalli hasa batte d*arisuvudu va:dike
9 huduga bajalmallr kurt me:jisuttidda
10 maganallr appana sadgunagalu kanditu
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Sentence test in Kannada language

Sl No. SENTENCE LIST 21
1 magu bahala samaja aju nillisalilla
2 marada me:le hakkijondu gu:du ma:dide
3 nanna gelejandbba kannadaka ha:kutta:ne
4 avalu sankastadalli de:varannu nenedalu
5 hudugrjaru a:turadinda raste da:fidaru
6 hakkgalu gu:du kattr matte iduttave
7 gelejaru ka:rmalli prava:sakke horagaru
8 hasu anagiruva hullannu tmnugtide
9 avanu tfalisuttidda rarlannu e:rridanu
10 bi ldr na:taka no lqalu dzana se:riddaru
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Sentence test in Kannada language

SI No. SENTENCE LIST 22
1 dzanaru kelasakke rarlinally harataru
2 nanage ibbaru anna-tammandiru idda:re
3 ka:rmikaru tamma mugkara munduvaresidaru
4 mdu ¢lla: angadigala ba:gilu mutftfide
5 nanna geleja nidrejalli ma:ta:| ugtidda
6 amma hoasa pa:trejallr aquge ma:didaru
7 este: Ni [ru kudidaru: da:ha ti [ruttrlla
8 ondu s||gja abtja:savannu ru:qrisikollt
9 na:vu tande ta:ji he:iIdante nadejabe:ku
10 avanu ka:dininda saovde tandu ma:rutidda
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Sentence test in Kannada language

SI No. SENTENCE LIST 23
1 na:lvaru putraralli obba vide:fadallidda:ne
2 nanna sne:hitaru vattu barabahudu
3 la:r1 tfa:lakaru mugkara nillisidaru
4 a:gasadalli kappu modagalu kavidide
5 sandze ve:|e hakkigalu gu:dige marajuttive
6 vella namma maneja ka:gada patragalu
7 kutumba raksange 1vara madala a:djate
8 mdu namma hasa maneja gruhaprave:fa
9 andu dina arasanabba ka:dige ho ldanu
10 na:ni—|ga u:ta ma:dr mugisi baruvenu
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Sentence test in Kannada language

SI No. SENTENCE LIST 24
1 dzanaru tamma netftfina sinima: no |qidaru
2 kastadinda pa:ra:galu be:ga upa:ja ma:du
3 hasida stmhavu d3inkejannu be:teja:ditu
4 kallanu polilsara gundminda tappisikanda
5 emmegalu rastege addava:gi ningive
6 madtjara:trr sbbane horage hy lgabe:da
7 rarlu nilda:nadall nillalu d3a lgavilla
8 amma nenne re:sme si re khari-|g151(j|aru
9 ninage sikka kelasavannu fradd"ejinda ma:du
10 badava gudrsilinalli va:sa ma:quttidda
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Sentence test in Kannada language

SI No. SENTENCE LIST 25

1 amma maguvannu t0ilallt malagisidaju
2 huduga da:rija mad*jadalli oquttidda:ne
3 sasja mattu pra:nigalige ni lru avafjaka

4 adondu d3agattina suprasidd"a nagara

5 hasida huliju manusjanannu konduha:kitu
6 ni lrma karate nammannu ellede ka:dugtrde
7 huduga tfandannu kitakr ga:d3ige hodedanu
8 marudinadinda se:ve pra:ramb'a ma:dide
9 na:nu mund3a:ne aidu gangege oduvenu
10 nanna haleja sne:hita manege bandanu
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Sentence test in Kannada language

SI No. PRACTICE LIST 1
1 dzanaru railmalli ninte: praja:nisidaru
2 kelasa mugrjuvalli ondu gante kalgjitu
3 mara gidagaligge niru atjanta avafjaka
4 avanu tfiladall: d"a:njavannu tumbida
5 nazjaka sab"gjalli b"a:fana ma:duttiddanu
6 arngginta kudure ve:gava:gi oduttade
7 avanu kole ma:di ka:ra:gruhakke hoda
8 alliruva jantra bahala fabd™a ma:duttide
9 hal]1 dzanaru pe:tege valase bandaru
10

malega:ladalll surjana darfana aparu:pa
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Sentence test in Kannada language

SI No. PRACTICE LIST 2
1 aval|u mane kelasa mugisi odidaju
2 1du nagarada pramuk”a rastegalalli ondu
3 avaru godega|ige bi|1 banna hodedaru
4 sa:garada nirina matta hetftfa:guttide
5 makkalu sazmu:hika prart®ane ma:didaru
6 avanu ellariginta balafa:lija:da vjaktr
7 i ga:deja sarrazmfavannu nanage he:ju
8 gttina ga:dijalli dzanaru d3a;trege hodaru
9 mane angaladallr hu:vugalu aralive
10 avaru nivruttara:gr hattu varfa kalgjitu
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Sentence test in Kannada language

SI No. PRACTICE LIST 3
1 avana ma:tannu keji €llaru nakkaru
2 pattanada bidr gala:tejinda ku:dittu
3 avara manejalli sandze darodeja:gide
4 Jazla: makkalella: mruga:lajakke hodaru
5 simhaga]u kattalalli be:tege horatavu
6 avanu karugalannu santejalli ma:ridanu
7 huduga pustaka taruvudannu maretanu
8 rardzaka:rangja he:|ike viva:da sruftisitu
9 ka:geju happajavannu ettikondu ha:ruttide
10 avanu tfalisuttidda bassininda 1jidanu
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Sentence test in Kannada language

SI No. PRACTICE LIST 4
1 avala saralatana ellaru: metfuvantaddu
2 avanu a:duva:ga balaga:lige pettazjitu
3 samudradalli na:vu hadagannu kandevu
4 raste naduve nadgjuvudu apa:jaka:r1
S ra:dza judd”adall so:tu ra:dzjakkehmgirugida
6 avalu tannage|atige saha:ja ma:dalilla
7 1du pravaisigarige prijava:da taimna
8 surjo:dajada drufja ramanjjava:gr kanditu
9 mangavu hannnnu tmnalu hontfu ha:kuttide
10 avaru bassiga:gi ondu gante ka:daru
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Sentence test in Kannada language

SI No. PRACTICE LIST 5
1 ondu tengina ka:jige hattu ru:pa:ji kotte
2 hudugaru ma:vina hannannu kaddu tindaru
3 naj1 ra:trijalla: mantfada kelage malagrttu
4 ella: snehitaru maduvege bandiddaru
5 nammu:rinall sazmskrutika me:|a nadejuttide
6 dzanaru d3ora:gr haggavannu €|gjuttiddare
7 ondu va:rradinda manege biga ha:kidda:re
8 namma manegjallr eradu na:j1 marigalive
9 a: mane kattalu ondu varfa be:kazjitu
10 hudugaru a:ta a:dalu tfandannu tandaru
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