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CHAPTER 1

Introduction

Speech is the primary and first-learned modality for the expression of language
by hearing language users. It consists of an organized set or system of sounds that are used
to convey meaning. (Bernthal et al., 2017). An acceptable speech should have good
fluency, prosody, voice and accurate articulation.

Articulation and its importance

Articulation in the simplest form can be described as the modification of the
interrupted air stream into different sounds by the movement of articulators such as tongue,
lip, jaw, teeth, soft palate etc. It is a series of overlapping ballistic movements which place
varying degrees of obstruction in the path of the outgoing air stream and simultaneously
modifies the size, shape and coupling of the resonating cavities (Nicolosi et al., 1978).
Articulation is said to be normal as long as the speech sound produced by the speaker is
conveying the meaning intended by him. Normality or abnormality are variable terms which
depend on various factors such as the background and experience of the speaker and listener,
the geographic location, the age and other factors.

Articulation is essential to human communication since clear speech sound
production promotes both intelligibility and meaningful interaction. As Kent (1997)
explains, clear articulation makes it easier for listeners to understand a speaker’s message
and reduces the chances of miscommunication. Hegde (2008) noted that people who speak
clearly are frequently seen as more capable and self-assured, underscoring the importance of
articulation in social, academic, and professional success. If articulation gets affected, then,

it leads to communication breakdown.



Speech Sound Disorders (SSD)

McLeod and Baker (2017) define Speech Sound Disorder (SSD) as any
combination of difficulties with perception, articulation/motor production or phonological
representation of speech segments, phonotactics and prosody that may impact speech
intelligibility and acceptability. According to DSM-V (2013), SSD is an umbrella term
which is classified as, Articulation Disorder and Phonological disorder. Articulation
disorder is related to phonetic error with no language components being affected and
having consistent and a smaller number of errors. On the other hand, Phonological disorder
is related to the language and its rules while presenting with inconsistent speech production
and with inconsistent number of errors.

SSD is found to be one of the most common types of speech disorders in children,
both in Western countries as well as in India. National Institute on Deafness and Other
Communication Disorders, NIDCD (2010) have reported that the prevalence of speech sound
disorder is 8-9% in young children. The recent prevalence report by Jayashree et al. (2015)
revealed 18.6% of the total children surveyed in and around Mysuru, Karnataka, India, had
speech sound disorders. In an Australian cohort study, the prevalence of SSD at 4 years of
age was found to be 3.4%. Among the 4-year-olds identified with SSD, slightly less than half
were males. However, the comorbidity of SSD with language disorder was twice as high in
males compared to females (54.1% vs. 28%) (Eadie et al., 2015).

Further, in a recent study, the prevalence of SSD in primary school children was
reported to be 1.3%, with significantly higher prevalence in males aged 61-72 months.
“Substitution” of sounds was found to be more common compared to “omission” (Aslam et
al., 2020). Prevalence of SSD was 13.5% out 1387 children with speech disorder (Mohamadi
et al., 2016). Prevalence of SSD was significantly higher in boys than girls with 2.8% (at-

risk 7.9%) in boys and 1.7% (atrisk 4.6%) in girls (Kim et al., 2017).



The estimated prevalence of persistent SSD was 3.6% (Wren et al. 2016). In a
descriptive study, 7881 primary school students in Yazd were evaluated for speech disorders.
Among them the prevalence of total speech disorders was 14.8% within which 13.8% had
speech-sound disorder (Golestan et al., 2011). Thus, the literature review on the incidence and
prevalence of children SSD highlights the necessity to carry out early identification and
management of the same.

Several treatment approaches to SSD have been developed and have been
empirically proven to be effective. ‘Contextual Approach’ or ‘Contextual Utilization’ is one
among them (Bleile, 2006). This technique lies on the foundation that sounds in normal
speech are coarticulated in which speech sounds demonstrate physiological and acoustic
changes depending on the preceding or succeeding sounds of a particular speech sound. For
instance, in the phrase "red car," the [d] generally gets assimilates into the following [k],
where the voice [d] assimilates into the voiceless [k] (Bill & Kris, 2008). These
coarticulatory influences across speech sounds have been studied and reported extensively
both in typically developing children as well as in children with SSD.

Contextual facilitation in typically developing children

Literature review highlights the existence of some phonetic contexts that
facilitate production of certain speech sounds during the typical development (Bleile,
1991b, 1996, 2006; Bauman-Waengler, 2012). The extensively studied phonetic contexts
are phoneme positions and vowel contexts.

Phoneme Positions as contextual facilitation

Initial position has been documented to be the most facilitating phoneme
position for the acquisition of majority of sounds in English, Quebecois French, and

Dutch (Bleile, 2006; Dodd, Holm, Hua, & Crosbie, 2003; McLeod, Sutton, Trudeau,

& Thordardottir, 2011; Smit, Hand, Freilinger, Bernthal, & Byrd, 1990; Stoel-

Gammon, 1985; Watson & Skucanec, 1997b). Even in the Dravidian language



Kannada, initial position has been found to facilitate the production of
bilabials, velars, palatal /[/ whereas, medial-position facilitate the production of
palatals, dentals, dental /s/ and glottal sounds. Further, retroflex acquisition has been
documented to be facilitated in both initial and medial positions in children between
12-to18- months (Shishira & Sreedevi, 2013), 18-to 24- months (Sushma & Sreedevi,
2013) and 2-to 6-years (Deepa & Savithri, 2010). In Malayalam language, acquisition
of /f/and /dz/ are found to be highly facilitated in the medial position first compared to
the initial whereas, fricatives /s/ and /[/ are acquired first in the initial position and
then in the medial (Divya & Sreedevi, 2010; Neenu, 2011).

Vowel contexts as facilitating context

Front, back and central vowels are reported to facilitate the acquisition of
English alveolars, velars and bilabials respectively (Davis & MacNilage, 1995). In an
Indian study, it has been found that in the babbling stage, vowel [a] is favored with
most of the consonants while vowel [i] with dentals (Anjana & Sreedevi, 2008). In the
initial fifty-word phase, bilabials in the central vowels’ contexts are produced more
frequently while coronals and velars in the context of high front vowels (Shishira &
Sreedevi, 2013).

Contextual facilitation in Children with Communication Disorders

Several Western and Indian studies have documented regarding contextual
facilitation in children with different communication disorders. The production of fricative /s/
and liquid /r/ was observed to be highly facilitating in the initial compared to final position in
Arabic- speaking children with dyslalia (Ghandour & Kaddah, 2011). Stokes and Griffith
(2010) confirmed that word-final positions and back vowel contexts facilitated fricative [[]
production. Back vowels have also been seen to be enabling the production of velar

phonemes (Cleland, Scoobie, & Wrench, 2015).



In the Indian scenario, production and acquisition of velars in Malayalam speaking
children with hearing impairment have been found to be aided in the context of /a/ vowel
(Anu Rose & Sreedevi, 2017); fricatives in the initial position and affricates in the medial
position (Merin & Sreedevi, 2017). Amulya and Sreedevi (2018) have documented that in
Kannada speaking children with speech sound disorders production of velar was expediated
in the context of vowel /a/ in the initial position; retroflex with vowel /u/ in medial position;
affricate and fricative either in initial or medial position in the context of vowel /i/. Further,
production of unvoiced retroflex /t/ was facilitated in the vowel contexts, /a/ and /o/ in the
word initial position whereas with vowel context /u/ in the word medial position. In a recent
study, Anitha and Sreedevi (2022) reported that the production of voiced retroflex stop /d/
was expediated in the context of /o/ in the word initial position and in the vowel context /u/ in
the word medial position in Malayalam-speaking Down syndrome children.

Assessment of Facilitating Contexts in Children with SSD

Assessment of facilitating contexts in children with SSD can be carried out by
administering Deep test of articulation. Such tests have been developed in various languages.
The DEAP test of articulation is available in English (McDonald, 1964), Deep Test of
Articulation in Kannada — Sentence form (Rohini & Savithri, 1989), Deep Test of
Articulation in Malayalam — Picture form (Maya & Savithri, 1990), Deep Test of Articulation
in Bengali — Picture form(Animesh & Savithri, (1991), Deep Test of Articulation in Nepali —
Picture form (Bhavani & Savithri, 1995) and Deep Test of Articulation in Tamil — Picture
form (Sangeetha & Savithri, 1995). Based on this assessment, stimuli will be selected to start

off articulation therapy from the most facilitating context to the least facilitating context.



Management using Contextual Facilitation for Children with SSD

Contextual facilitation is one of the sound establishment techniques that facilitates the
production of the target sound. This is language specific. There are many SSD intervention
approaches that utilizes this technique for sound establishment like sensorimotor approach
(McDonald, 1964), cycles approach (Hodson & Paden, 1983), and paired stimuli approach
(Irwin & Weston, 1971).

Need for the study

The literature review clearly highlights that the facilitating contexts clinically
improves speech production in children with communication disorders (Bernthal & Bankson,
1981; Curtis & Hardy, 1959; House, 1981; Kent, 1982; Spriestersbach & Curtis, 1951;
Swisher, 1973). Key environments (facilitating contexts) for English have been documented
by Bleile (1991b, 2006) and Bauman and Waengler (2012), for Kannada by Amulya and
Sreedevi (2018), for Malayalam by Anitha and Sreedevi (2022), Anu Rose and Sreedevi
(2017) and Merin and Sreedevi (2017).

Further, the review emphasizes that the studies have been conducted predominantly to
determine the facilitating contexts in diverse populations and different languages since
coarticulation is language dependent. Though these facilitating contexts have also been used
clinically, empirical studies on the same are less. Studies have not been carried out on
developing stimuli for the same. Tailor-made stimuli are being employed in these studies.
Preparing the stimuli that is contextually based itself is a time-consuming process. Stimuli of
Deep test of articulation are employed for intervention sometimes. However, not all speech
sounds are included from a given language, and some are in picture form while some are in
sentence form. Syllable numbers are also not considered to construct these tests and thus,

usability of such test stimuli in the case of younger age group is questionable.



In addition, the available word lists are in the form of drill books in English (Goda &
Hegde M N, 2006), and in Indian languages like Telugu, Hindi, Kannada, and Malayalam are
available for individuals with cleft palates (Paloor, 2011) and hearing impairment (Rajeev
Ranjan & Arun Banik, 2014). However, contextual facilitation has not been considered while
designing the word list for use in any of these articulation drill books. Recently, in Hindj,
Anima and Amulya (2024) have developed contextual based word list of all the speech
sounds in Hindi.

In Kannada, a Dravidian Language, contextual based stimuli that is currently
available is from Deep test of Articulation in Kannda- Sentence Form (Rohini & Savithri,
1989) is the only currently available vowel context-based stimuli for assessment and therapy.
The major focus is on the consonants in vowels, consonants, and cluster contexts through 305
basic sentences involving 108 cluster contexts. Further, the words such as
/dabu/,/dzadugara/, /agni/, /bshumana/, /soho:da:ri/, /na:nja/, /darzi/, /ti.zo:ri/, /fok:a/ are not
frequently used by the current generation kids. So, use of this test or its stimuli for children
with SSD in the present era is questionable. Hence, there is a necessity to develop a culturally
and linguistically appropriate word list based on vowel environment as well as phoneme
position as they have shown to facilitate the acquisition and production of speech sounds in
Kannada. Additionally, a context-based wordlist in Kannada needs to be provided based on
the number of syllables in a word (bisyllabic, trisyllabic or tetrasyllabic) so that it may be
applied to more cases of varying severity of speech sound disorders. For therapeutic
considerations, the number of stimuli per context also needs to be greater, however, in the
available stimuli of the Deep test of Articulation in Kannada-Sentence form (Rohini &
Savithri, 1989) each of the following target phonemes - /g/, /d/, /d/, /j/, I/, /s/, /[1, Ih/, Iyl, /1/,
I/, IV, Ic/ are available in one word per each vowel context. Further, phoneme position is not
considered in this and not all the frequently erred sounds as per the recent study (Amulya et

al., 2019) has been considered.
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All the above factors necessitate the need for the development of a picturable
contextual-based wordlist in Kannada for the intervention of Kannada-speaking children with
speech sound disorders. This would aid in reducing the time in developing the stimuli for the
intervention as well as help in fastening the positive progress towards a more accurate
production of the treatment targets. Hence, the current study has been taken up
Aim of the study
The study aims to develop a contextual-based picturable word list in Kannada for the
intervention of children with developmental speech sound disorder.
Objectives
e To develop vowel and phoneme position contextual-based picturable word lists for the
frequently erred sounds in Kannada-speaking children with developmental speech

sound disorders.

e To check the utility of the developed contextual-based picturable word lists for the

assessment and intervention of children with SSD



CHAPTER 2
Review of literature
Effective communication requires the creation of suitable contrasts and transitions
between speech sounds (Perkell et al., 1995). Speech production, a complex motor skill, involves
rapid and accurate articulator movement patterns which successfully leads to the production of

such contrasts and transitions between speech sounds (e.g., Nittrouer, 1995; Smith & Zelaznik,

2004).

2.1. Speech Sound Disorders and their prevalence

Speech Sound Disorders (SSDs) being a broader term describes a variety of difficulties in
children’s speech production (McLeod & Baker, 2017). Numerous factors, such as organic
abnormalities, emotional conflicts, acoustic and perceptual deficiencies, difficulties with phonetic
discrimination, impaired motor coordination, inadequate modeling, suboptimal environmental
conditions, or functional issues, may contribute to these variations in articulation. Underdeveloped
speech production or perception systems that compel children to generate speech more directly or
harm their phonological processes may also be the cause of SSD (Vance et al., 2005). For people
of all ages, it presents serious difficulties that affect social connections, communication, and
academic performance. A category of children with SSD struggle to produce intelligible speech,
even without any sensorimotor deficiencies, neurological conditions, or anomalies of the face

structure (Anthony et al., 2011).

SSD is one of the most prevalent communication disorders in early childhood or in
preschool children (Broomfield & Dodd, 2004; Eadie et al., 2015; McLeod & Harrison, 2009;
Shriberg et al., 1999). Eight to nine percent of preschool-aged children have found to exhibit SSD
(National Institute on Deafness and Other Communication Disorders, NIDCD, 2016). Karbasi et
al. (2023) reported that out of 14.8% of children with speech disorders, 1.2% of participants had
stuttering, 0.3% had voice abnormalities, and 13.8% had speech sound issues. Further, males were

found to have higher prevalence (16.7%) than females (12%). A few studies reported prevalence
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rate of SSD to be between 2.3% to 24.6% (Eadie et al., 2015; Jessup et al., 2008; Keating et al.,
2001; Law et al., 2000; McKinnon et al., 2007; Shriberg et al., 1997b; Shriberg et al., 1999). In the
Indian context, according to a recent prevalence study by Jayashree, et al. (2015), 18.6% of
children in and around Mysuru, Karnataka, have speech sound disorders. A study conducted in the
rural areas of Gujarat reported that around 115 (92 males and 36 female, total 15.97%) individuals
had speech and language problems (pediatric—86). Among them 27 (22 pediatric) had articulation
problems (Sinha et al., 2017). A door-to-door survey was conducted in the islands of Lakshadweep
to identify population at risk for communication disorder, a total of 22558 people were screened
among which 136 people were found to have speech and language related problems. Among them
16.91% had articulation deficits (Konadath et al., 2017). A survey was conducted in the Andaman
and Nicobar Islands. A total of 49495 people were screened for communication disorder among
which 2092 (4.22%) were at risk of communication disorder and a total of 291 people were
evaluated out of which 143 (49.1%) people had speech and language related problems and out of
that, 143 people 18(29%) were found to have articulation deficits (Konadath et al., 2020). A cross-
sectional study conducted in Ballari district, South India, Speech Sound Disorders (SSD) were
identified as part of the broader category of speech and language disorders. Out of 2304 school
children screened, 24 children (1.04%) were found to have speech and language disorders. Among
these 24 children, 7 (males=7, females=0) were specifically identified with speech sound disorders
(Ravi et al., 2021). A study conducted in the tertiary care hospitals of Mysore reported a total of
9511 cases diagnosed with communication disorders. Amongst them, 2580 cases were diagnosed
with speech and language disorders and out 2580 cases 1.75% of clients were diagnosed with

speech sound disorders (Narasimhan et al., 2023).

Further, longitudinal research shows that early intervention can dramatically lower the
long-term prevalence of SSD, underscoring the significance of prompt and precise diagnosis
(Rvachew & Brosseau-Lapré, 2012). To improve a child's speech, several interventions have been
created, each with a different approach (Baker & McLeod, 2011; Wren et al., 2018). One of these

is the "Contextual Approach," which makes use of the idea of coarticulation to make the target
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sounds easier to produce. This approach involves using facilitating phonetic contexts to establish

the production of speech sounds.

2.2. Phonetic contexts

Phonetic contexts, also known as phonetic environments or key environments are the
surrounding speech sounds of a target sound (Bleile, 1996). Adjacent sounds or pauses that occur
at the beginning or end of a syllable inside a word or phrase are examples of these settings.
Phoneme position in a word also acts as a phonetic environment for the production of target sound.
For example, if /k/ is the target sound in the word /sku:l/, its phonetic environment is formed by the
preceding fricative /s/, the following vowel /u/, and the location context of /k/. Similarly, if /k/ is
the target sound in the phrase /mikki mouse/, its phonetic environment is determined by its medial
location, /mikki/, the adjacent vowel, /i/, the pause that follows the prefix, /ki/, and the first
consonant or syllable of the subsequent word, /mous/. Whether they are vowels, consonants, or
Junctures (pause), these surrounding components have a big impact on how the target speech sound
is articulated and perceived. Thus, analysing how certain sounds are created and heard in diverse

linguistic settings requires an understanding of phonetic environments.

In addition, phonetic contexts have been found to have an impact on speech perception
as well. Perception of both speech and non-speech sounds are strongly influenced by the
preceding phonetic contexts, especially in the context of liquids /I/ and /r/ (Stephens & Holt,
2002). Their findings are consistent with the fact that the effect of phonetic contexts is majorly
driven by spectral contrasts. This indicates that the auditory system processes and contrasts the

spectral characteristics of sounds, leading to the perception of context effects.

Literature review indicates that various physiological methods such as EMG, X-ray,
ultrasound, and articulograph have been employed to study the impact of phonetic contexts on
speech sound production. The results of several comprehensive tests of tongue muscles employing
electromyography (EMG) reveal the contextual influence for vowels and consonants in CVC

syllables (MacNeilage & DeClerk, 1969). Fromkin (1966) discovered that the starting/initial
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position had greater EMG activity than the final position when producing bilabial /b/. Using ultra-
sound imaging, Gick et al. (2008) found that usually developing 11-month-old infants produced
more adult-like /r/ in the post-vocalic position. Irfana (2017) investigated Kannada retroflex
sounds and their relationship with vowel /u/ using ultrasound imaging. The results reflected that
retroflex sounds had a significant degree of coarticulation with the subsequent vowel /u/, when
compared to other vowels. This implies that the tongue contour of retroflex sounds in Kannada is

significantly influenced by the subsequent /u/, resulting in distinct articulatory patterns.

Furthermore, acoustic studies have also indicated similar results. Research done by Zue
(1976), Halle, Hughes, and Radley (1957), and Fisher-Jorgensen (1954) have shown that the
acoustic properties of consonants are significantly influenced by the vowel environment.
Participants were instructed to differentiate between the voiced consonants /b, d, and g/ based on
steady-state second formants that were close to the crucial loci for velar, alveolar, and bilabial
locations of articulation in tests by Liberman (1957) and Delattre et al. (1955). In the Indian
context, Manasa et al. (2007) examined the duration of fricatives in relation to the vowel /i/. Their
findings indicate that fricatives such as /s/ have greater durations when followed by the vowel /i/.
This was attributed to the phenomenon that is caused by the assimilatory effect of the vowel and

fricative phonetic movements.

2.3. Facilitating vowel contexts and phoneme positions

The influence of vowel contexts and phoneme positions on speech sound production has
been widely documented in the literature, highlighting their importance in both typical speech
development and the intervention of speech sound disorders. Phonetic and phonological theories
suggest that the production accuracy of speech sounds is not same across contexts, with facilitating

vowel context and positional factors significantly influencing articulatory ease of production.

Certain word placements in the Dravidian language, of Kannada make it easier to learn
various sounds. For example, medial locations help with production of palatals, dentals, dental /s/,

and glottal sounds, whereas initial positions help within producing bilabials, velars, and the palatal
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/[ (Ramasubramanian & Sreedevi, 1991). The importance of vowel contexts in promoting speech
sound acquisition is also shown by Indian research. Vowel [i] is frequently used with dentals at the
babbling stage, vowel [a] is frequently linked with several consonants (Anjana & Sreedevi, 2008).
During the first fifty-word stage, high front vowels are employed with coronals and velars, while
central vowels are commonly used with bilabials (Shishira & Sreedevi, 2013). For children
between the ages of 12 and 18 months (Shishira & Sreedevi, 2013) and 18 and 24 months (Sushma
& Sreedevi, 2013), retroflex sounds were reported to be easier to learn in both beginning and
medial positions. The study conducted by Deepa and Savithri (2010) on Kannada-speaking
youngsters, which focused on how word position influences the acquisition of various sounds.
Different word positions affect the way in which different sounds are learned. This different word
position facilitates the production of dental sounds, palatal sounds, glottal sounds, and dental /s/.
These are more easily acquired in both initial and medial positions for children aged 12 to 18
months, 18 to 24 months, and 2 to 6 years. These findings are significant because they show how
important phonetic contexts are for the development of speech sounds in Kannada-speaking
children. According to Divya and Sreedevi (2010) and Neenu and Sreedevi (2011), in Malayalam,
the fricatives /s/ and /[/ are taught first in initial positions before medial ones, while the affricates

/c/ and /¥/ are learned first in medial positions as opposed to initial ones.

The facilitating vowel context and phoneme position in western context varies
compared to that of Indian context. Davis and MacNilage (1990) conducted a single case study on
English speaking toddler aged between 14 to 20 months and showed that the production of velar,
alveolar, and bilabial sounds preferentially co-occurred with high front, high back, and low central

vowels. Similar results were observed in Dutch, French and Turkish babies (Kern et al, 2011).

A study conducted by Boysson-Bardies (1993) on 10 to 12 months old infants from
Swedish, English and Yoruba language community confirmed that association of labials with
central vowels in French, Yoruba and Swedish infants. Oller and Steffans (1993) observed a strong
association between coronals and high vowels and labials with low vowels. Research conducted by

Vihman (1992) showed a significant association of labials with central vowels and velars with
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back vowels and no significant association of alveolars with front vowels.

Several investigations show that the effect of phoneme position on acquisition of various
speech sounds differ across languages due to the phonotactic differences and also due some
smaller variation in physiological aspects of phoneme production. Most sounds are learned in
initial position of the word and then in the final position in English language (Bleile, 2006; Dodd,

et al., 2003; Smit et al., 1990).

A study by Gallagher and Shriner (1975a) stated there is no effect of position with
respect to lexical boundaries on the production of fricatives /s/ and /z/ at sentence level in a 3-year-
old child. The same authors Gallagher and Shriner (1975b) reported about the position effect on
production of /s/ and /z/. Fricative /s/ was reported to be produced 34% of the time accurately in
the initial position of the word compared to final position, however the /z/ was produced accurately
in final position of the word for 71% of the time. A study by Kent (1982) on contrastingly reported
that the fricative /s/ was easily produced in word final position than in word initial position. The
liquid [r] 1s easily produced in the word initial position compared to word final position (Kent and
Bauer, 1985). There are a few studies which support that the liquid [r] is produced accurately in the
initial position of words and there are few studies contradicting it. A study by McGowani,
Nittrouer, and Manning (2016) reported that liquid [r] is acquired in the final or post-vocalic
position compared to prevocalic position. Consonant acquisition was easier and earlier in word
initial position followed by medial position and then final position in French preschool aged

children (McLeod et al., 2011).

2.4. Treatment based on contextual facilitation.

Selection of proper stimuli words for articulation intervention is very essential as it leads
to positive and faster improvement in children with SSD. While choosing phoneme sequences to
represent a target sound in a certain word location, the phonetic context must be taken into account
(Preston et al., 2019). If a child has difficulty in producing a speech sound in all vowel contexts,

then choose the syllable or vowel context which is theoretically facilitative. For example, /a/
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promotes pharyngeal constriction which might facilitate production of /1/ when combined with /a/.
Fricative /s/ production is facilitated in the cluster /ts/ due to the preceding alveolar stop; and /uk/

mid-high back vowel can help with /k/ production (Browman & Goldstein, 1989).

Contextual facilitation has been studied in children with a variety of communication
impairments in both Western and Indian contexts. In Arabic-speaking children with dyslalia
fricative /s/ and liquid /r/ are more readily produced in initial position than in final ones (Ghandour
& Kaddah, 2011). Stokes and Griffith (2010) confirmed that word-final positions and back vowel
contexts aid to produce the fricative [[] in school aged children with persistent speech sound
disorder. According to Cleland et al. (2015), back vowels also aid in the production of velar
phonemes in children with primary speech sound disorder. According to a study by Anu Rose and
Sreedevi (2017), children with hearing impairment whose native language is Malayalam found it
easier to produce velar sounds in the context of /a/. This was attributed to the fact that vowel /a/
offers a more favorable phonetic environment for the production of velars because it provides
specific articulatory actions that are well-suited to velar production. In a similar study, Merin and
Sreedevi (2017), reported that children with hearing impairment and native language Malayalam,
found it easier to produce fricatives in initial positions, affricates in medial positions, and velars in
the context of the vowel /a/. An Indian study by Amulya and Sreedevi (2018) reported that vowel
/u/ greatly facilitated the acquisition of the retroflexes /t/, /d/, and /n/ followed by vowels /i/, and /a/
especially in the medial position; vowel /a/ facilitated velar production in the initial position; vowel
/i/ facilitated the production of fricatives and affricates irrespective of phoneme position. For
Malayalam-speaking children with Down syndrome, the production of voiced retroflex stop
/d/ was facilitated in the context of vowel /o/ in word-initial positions and in the context of vowel

/u/ in word-medial position (Anitha & Sreedevi, 2022).

In sum, literature review highlights the clinical application of phonetic environments that
enable to improve speech output in children with communication disorders. In order to quickly
determine treatment targets in English, researchers such as Bleile (1991b, 2006) and Bauman and

Waengler (2012) have identified critical contexts, such as alveolar stops preceding front vowels at
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the beginning of words and voiced fricatives between vowels.

Furthermore, many clinically applied SSD intervention approaches are grounded in the
principles of contextual facilitation, which includes the sensorimotor approach (McDonald, 1964),
the cycles approach (Hodson & Paden, 1983), and the paired stimuli approach (Irwin & Weston,
1971). The literature supports the clinical relevance of considering phonetic contexts (Bernthal &
Bankson, 1981; Curtis & Hardy, 1959; House, 1981; Kent, 1982; Spriestersbach & Curtis, 1951;

Swisher, 1973).

These facilitating contexts have been clinically applied using tailor-made stimuli,
which are intrinsically challenging to develop. Context-based assessment tools such as the
Deep Test of Articulation by McDonald (1964a) in English, Secord Contextual Articulation
Test (Secord & Shine, 1997), and several deep tests of articulation in Indian languages such
as in Kannada (Rohini & Savithri, 1989), Malayalam (Maya & Savithri, 1990), Hindi (Deepa
et al., 1998), Bengali (Animesh & Savithri, 1991), Nepali (Bhavani & Savithri, 1995), and
Tamil (Sangeetha & Savithri, 1995) have been developed. These test materials can be utilised
for intervention purposes. However, their application to younger age groups is questionable
because they do not include all speech sounds, some are just in word and image form, while
some are in sentence form. Additionally, the number of syllables was not considered while
forming these tests. In addition, in the Deep test of articulation in Kannada-sentence form
(Rohini & Savithri, 1989), each of the following target phonemes - /g/, /d/, /d/, /j/, /n/, Is/, /],
/h, Iyl, Itl, )|/, Iv/, /c/ are present in each vowel context only once. Further, phoneme position
is not considered in this and not all the frequently erred sounds as per the recent study

(Amulya et al., 2019) has been considered.

Hence, to conclude all the above literature review demands development of a ready
to use intervention picturable wordlist that is based on all the vowel contexts and in all the
phoneme positions in Kannada language. This would aid in reducing the time in developing
the stimuli for the intervention as well as help in fastening the positive progress of the

treatment.
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CHAPTER 3
METHOD

The development of Kannada contextual based wordlist was carried out in two phases:
Phase 1: Developing word lists along with digital pictures
Phase 2: Administration of the developed wordlist
Phase 1: Developing word lists along with digital pictures.
This phase involved a total of 5 stages. The first stage involved selecting the target sounds.
The second stage comprised of developing word lists for those selected target sounds. In the
third stage, familiarity rating of the words in the word list were done followed by the fourth
stage where picturization of the selected words was carried out. In the last stage, the developed
pictures were rated for their iconicity, simplicity and familiarity.
Stage 1: Selection of target sounds

The most commonly erred sounds in the descending order by Kannada speaking children
are velars, retroflex, trills, affricates, and fricatives (Amulya et al.,2019). Thus, in the current study,
the target sounds considered were velars (/k/, /g/), retroflex (/t/, /d/, /n/, /V/) fricatives (/s/, /f/),
trill(/r/), and affricates (/47, /dz/).
Stage 2: Development of contextual-based wordlist for the target sounds

The wordlists developed by Amulya and Sreedevi (2018) were used in the present
study. However, words are available only with target sounds in vowel contexts of /a/, /1/ and
/uv/ and not in /e/ and /O/ contexts in the initial and medial positions of the words. Further, long
vowel contexts /a/, /i/, /e/, /u/, and /o/ are not there. In addition, target sound /r/ and palatal
fricative /[/ were not considered in their study. Hence, in the present study, wordlists were
developed for sounds and contexts that were not considered in the study by Amulya and
Sreedevi (2018). For this, meaningful bisyllabic, trisyllabic, and tetrasyllabic words were
selected from daily conversation and primary grade school books following Mysore-Bangalore
Dialect. These words were selected in such a way that each target sound had target phonemes

in the initial and/or medial positions in the following vowel contexts: /a/, /1/, /v/, /¢/ and /O/ (5
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short vowels) and /a/, /i/, /u/, /e/, and /o/ (5 long vowels). In each vowel context and phoneme
position, a minimum of 3 or a maximum of 5 words were selected for each target sound.

Stage 3: Familiarity rating of the wordlist

The developed word lists were given to three native Kannada-speaking Speech and
Language Pathologists (SLPs) for familiarity rating. A 3-point rating scale (highly familiar,
familiar, or not familiar) was provided to them for the same. Words rated as either familiar or
highly familiar by at least 2 SLPs were selected, and the wordlists were finalized for each
target sound.
Stage 4: Picturization of the wordlist

For each word in the word list, three pictures without copyright issues were generated
from Al tools, Chatgpt 4, Microsoft designer, Pixabay, and Gemini Al. Further, these generated
pictures were reverse checked in Google to avoid copyright issues.
Stage 5: Iconicity, clarity and familiarity rating of the pictures developed for the wordlist

The selected pictures for stimuli words were given to three SLPs, with more than two
years of experience in the field, for rating them on the parameters - clarity, iconicity and
familiarity. A 3-point rating scale (3: highly familiar, 2: familiar, 1: Not familiar) was used for
the same. The picture that received highest scoring for clarity, iconicity and familiarity from at
least two Speech-Language Pathologists (SLPs) were selected. In this way, one picture for
each word was finalized.
Phase 2: Administration of the developed wordlist.
Once the wordlists and pictures were developed, to check their utility, they were utilized for
speech sound intervention of children with SSD. Ethical clearance was sought for the same by
AIISH Ethical Clearance Committee with the ID SH/IRB/M.5/SLP.13/2025-26. The method
used has been described below.
Study Design

Case study method was employed. This flexible method was chosen as the aim was to
check the highly accurate impact of using the developed contextual-based picture stimuli in

each of the participant over a period of 7 to 10 sessions. In addition, the present study focused
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on establishing the accurate production of the target and not to test efficacy of any therapeutic
approach/technique.

Participants:
Five Kannada speaking children diagnosed with developmental SSD were enrolled
as participants for speech therapy. The age range of the children was 3- to- 6 years. They were
recruited from the speech-language therapy section of All India Institute of Speech and Hearing
(AIISH), Mysuru. Participants were selected based on purposive and convenient sampling. The
inclusion and exclusion criteria of participants are as follows:
Inclusion criteria
1. Native Kannada speakers
2. Diagnosed with speech sound disorders (phonetic type)
3. The chronological age greater than 3years.
Exclusion criteria
1. Diagnosed with SSD with no history of sensory or neurological problems or any
syndromic disorders.
2. No hearing, language, motor, Oro-motor, or any cognitive impairments, which
was ensured using ‘WHO Ten Disability Screening Checklist’ (Malhi & Singhi,
2002). Language age was assessed by administering the ‘Assessment checklist for
speech-language skills’ (Swapna et al. 2010).
A written consent was taken from parents of all the participants (Appendix 1). The
consent form was given in their native language. Further, the study also adhered to the Ethical
Guidelines for Bio-Behavioral Research Involving Human Subjects (Venkatesan &

Basavaraj, 2009).

Procedure
First the erred sounds were documented by administering Kannada Diagnostic photo

Articulation Test (KDPAT) (Deepa & Savithri, 2010). Out of the erred sounds documented for

each participant, two sounds were selected as target sounds. For these two target-sounds the
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presence of any facilitating context and its order was checked and documented (Appendix 2)
using the developed contextual-based wordlist. Based on the order of facilitating context

noted, stimuli words were selected for the intervention from the developed wordlist.

A total of 10 speech therapy sessions with a duration of 45 minutes was taken up. The
initial mid-, and last sessions were audio recorded. Naming task was used. Speech therapy for
the target sounds was initiated with words having highly facilitating vowel contexts in the
initial position followed by the medial position for all the participants. A total of 5 trials were
given for producing each target word. If the participant failed to provide an accurate evoked
response, modeled responses were sought, where the clinician modeled the targets along with
phonetic placement approach. The researcher documented the number of evoked accurate
productions of the target sounds in each session. For each evoked correct response, a score of
‘1’ and for evoked incorrect/modeled correct response a score of ‘0’ was given (Appendix 3).
Once the participant achieved 75% accuracy of the target word production in 3 consecutive
sessions, intervention for that particular target sound was terminated. To note that the
assessment and therapy sessions were provided by the primary researcher and not by any other
clinician and hence, no subjective rating of using the developed material was taken. Further, the
stimuli during all these sessions were projected through the laptop Acer aspire Lite with the
screen size 15.6 inch.

Data analysis

Qualitative analysis of the data was carried out. Percentage of accurate production of
target sounds in the facilitating contexts was calculated for each session and documented.
These documented values were graphically represented. The number of sessions required to
reach the plateau of >75% in three consecutive sessions using the stimuli with facilitating
contexts was noted down. This was matched with the criteria provided by Amulya and
Sreedevi (2018) stating that a child can accurately produce the target sound in the facilitating

context by the fourth speech therapy session.
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CHAPTER 4
RESULTS

This chapter describes the results of the present study that aims at developing a
contextual based picturable wordlist in the language Kannada for the intervention of children
with Speech Sound Disorder. The results are explained under two phases as mentioned in the
method section.

Phase I: Development of word list along with digital pictures

Phase II: Administration of the word list.

Phase I: Development of contextual based word list in Kannada.

This phase involved 5 stages in total. Result of each stage has been explained below.
Stage 1: Selection of target sounds

A total of 11 most frequently erred phonemes were selected as targets. The selected
phonemes are provided in table 4.1.

Table 4.1

Target phonemes selected for the wordlist

Target phonemes selected ki gl /Al I T 1dzl sl T T/

Stage 2: Development of contextual-based wordlist for the target sounds

A total of 357 words were selected from daily conversation, primary grade, UKG, LKG
Kannada textbooks and dictionary. The chosen words were meaningful bisyllabic, trisyllabic,
and tetrasyllabic with the target sounds in the initial, medial positions in the vowel contexts: /a/,
N/, lv/, e/ and /O/ (5 short vowels) and /a/, /i/, /u/, /e/, and /o/ (5 long vowels). All the selected
words followed Mysore-Bangalore dialect.

Stage 3: Familiarity rating of the word list.

The words which received familiar and highly familiar ratings by at-least two SLPs were
selected as target stimuli. Thus, out of 357 words 318 words were selected as the target stimuli
(Appendix 4). The total number of words finalized for each target sound as per the context are

provided in table 4.2
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Total number of words finalized
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SIL Phonemes Total No. of Words per Vowel Contexts Total number of
No. context words
/al /il _/a/ Jel /ol

1. /k/ (initial) 26 6 5 5 5 5 43
/k/ (medial) 17 5 4 3 3 2

2. /g/ (initial) 23 6 3 6 3 5 41
/g/ (medial) 18 6 4 4 3 1

3. /d/ (initial) 10 4 1 2 0 3 22
/d/ (medial) 12 3 3 3 3 0

4. /t/ (initial) 15 5 4 1 3 2 31
/t/ (medial) 16 5 3 3 3 2

5. /n/ (initial)  NA - - - - - 12
/n/ (medial) 12 3 3 3 3 0

6. /I/ (initial) ~ NA - - - - - 12
/I/ (medial) 12 3 3 3 3 0

7. /Y/ (initial) 16 6 6 2 2 0 29
/{7 (medial) 13 2 4 4 2 1

8. /d3/ (initial) 24 6 5 4 5 4 36
/d3/(medial) 12 4 2 3 3 0

9. /s/ (initial) 26 6 5 6 4 5 39
/s/ (medial) 13 4 5 4 0 O

10.  /f/ (initial) 12 6 4 2 0 0 17
/f/ (medial) 5 2 3 0 0 O

11.  /t/ (initial) 17 6 3 1 5 2 36
/r/ (medial) 19 6 5 3 3 2

Stage 4: Picturization of the wordlist.

Gemeni Al, Pixabay, and Microsoft designer.

For each selected word 3 pictures were generated using Al tools like ChatGPT,

Stage 5: Iconicity, clarity and familiarity rating of the developed picturized wordlist.

The pictures which received highest score for iconicity, clarity and familiarity by at

least 2SLPs were selected and finalized. The finalized pictures of different target wordlists are

provided in Appendix 5.

Phase II: Administration of the wordlist

The usability of contextual-based Kannada picturable wordlist for assessment and

intervention of children with SSD was tested on 5 participants (P1, P2, P3, P4, P5) diagnosed

with phonetic type SSD. Before initiating speech therapy, for each participant, two target sounds

were selected from the erred sounds and the contextual facilitation order for the same was
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documented using the developed wordlists. Information regarding participants’ age, the target

sounds selected and the facilitating context order for those target sounds are provided in table

4.3.

Table 4.3

Demographic details and facilitating vowel context order for the selected target sound.

Participants Age/Gender Target Facilitating Vowel Context
sound/s/ Order
Initial Medial
Position Position
/k/ Nil Nil
P1 2.8y/male /d/ a>1>u>o >u>a>e
/d/ 1>a>o>u >a>e>u
P2 4y/male /f7 a>u>i >a
/f/ 1>a>u a>1
P3 3.5y/male It/ a>u>o0>1>e >a>e>o>u
/f7 >u>a i>a
P4 4y/male It/ >e>a>u>o o>a>u>e>i
i a>u>o>1
P5 6y/male /1/ o>u>i>e>a uwe>o>i>a

Speech therapy for the target sounds was provided in the order of facilitating vowel

contexts (Table 4.3) for participant respectively. The impact of using this order of facilitation

during speech therapy for each participant has been described and discussed in this section.

P1: Unvoiced velar /k/ and voiced retroflex /d/ were the target sounds for P1. A total of 8

sessions were taken for both the target sounds.

Target Sound /k/

For P1, no facilitating contexts were identified for the target sound /k/ (Table 4.3).

Hence, each session was initiated with words having target sound in the initial position followed

by medial position. Further, the vowel context order followed was /a/, /i/, /o/, /e/ and /u/.
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Production of /k/ during each session in the initial and medial positions with each vowel context
are represented in figures 4.1and 4.2.

Figure 4.1

Percentage of accurate production of target sound /k/ in the initial position across various vowel

contexts by P1.
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From figure 4.1., it is shown that 75% of accurate production of the target sound started
by session 2 for the vowel contexts /a/, /o/, /i/, by session 3 for /e/ and by session 4 for /u/.
Figure 4.2
Percentage of accurate production of target sound /k/ in the medial position across various

vowel contexts by P1.
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Figure 4.2 illustrates that 75% of the target sound was accurately produced by 3™

session in the vowel contexts /a/, /i/, /u/, and /e/, and by 4 session in the vowel context /o/.

Target Sound /d/

For target sound /d/, unlike /k/, the production in the initial position was found to be
facilitating in vowel context order /a/, /i/, /u/, and /o/. On the other hand, the facilitating vowel
context order in the medial position was /i/, /u/, /e/, and /a/. Responses of P1 across 8 sessions are
depicted in figures 4.3 and 4.4
Figure 4.3
Percentage of accurate production of target sound /q/ in the initial position across various vowel

contexts by P1.
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Figure 4.3 makes it evident that in the context of vowel /a/, 75% of accurate production
of the target sound /d/ was accomplished by the 2" session; in the vowel contexts /i/ & /u/, it was
accomplished by the 3™ session; and in the context of vowel /o/, it was accomplished by the 4"

session.
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Figure 4.4
Percentage of accurate production of target sound /q/ in the medial position across various

vowel contexts by P1.

/d/ medial

120

8

80

60

40

20

targetsound /d/

s1 s2 S3 54 S5 S6 57 S8 59 510

Number of sessions

Percentage of accurate production of

From figure 4.4., it is clearly shown that 75% of accurate production of target sound /d/
was achieved by 3™ session in context of vowel /i/, and by 4" session in the context of vowel
/u/. Further, in the context of vowel /a/ it was achieved by 5™ session, and in in the context of

vowel /e/, it was achieved by 6™ session.

P2: Unvoiced fricative /[/ and voiced retroflex /d/ were the target sounds for P2. A total of 7
sessions were taken for both the target sounds.
Target Sound /f/

The production of target sound /f/ in the initial position was found to be facilitated in the
vowel context order /a/, /u/, and /i/. However, the facilitating vowel context order in the medial
position was /i/ followed by /a/. Responses of P2 across 7 sessions are depicted in figures 4.5 and

4.6
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Figure 4.5
Percentage of accurate production of target sound /[/ in the initial position across various vowel

contexts by P2.
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Figure 4.5 depicts that P2 could achieve 75% of correct production of the target in the
vowel context /u/ by 3™ session, and in the vowel context /a/ by 4" session. By 5th session, it
was accomplished in the vowel context /i/.

Figure 4.6
Percentage of accurate production of target sound /f/ in the medial position across various

vowel contexts by P2.
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It is clearly observed in figure 4.6 that 75% of accurate production of target sound /f/
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was achieved by 3™ session in the vowel context /a/. However, in the context of vowel /i/ it was
achieved by 4" session.

Target sound /d/

The production of target sound /d/ in the initial position was facilitated in the vowel
context order /i/, /a/, /o/ and /u/. On the other hand, in the medial position, the order of
facilitation was /i/, /a/, /e/ and /u/. Responses of P2 across 7 sessions are depicted in figures 4.7
and 4.8
Figure 4.7

Percentage of accurate production of target sound /q/ in the initial position across various vowel
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Figure 4.7 makes it clear that, in vowel /i/ context, 75% accurate production of the
target sound /d/ was achieved by 2™ session, in vowel contexts /a/ and /o/ by 3™ session, and in
vowel /u/ context by 4™ session, maintaining >75% accuracy for the next three consecutive

sessions.
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Figure 4.8
Percentage of accurate production of target sound /q/ in the initial position across various vowel

contexts by P2.
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Figure 4.8 shows that, in the vowel contexts /i/ and /a/, the target sound /d/ was
produced 75% of the times accurately by 3™ session, and in the vowel contexts /u/ and /e/, this
was accomplished by the 4" session, maintaining >75% accuracy throughout for the next three

consecutive sessions.

P3: Unvoiced fricative /[/ and voiced trill /r/ were the target sounds for P3. A total of 8 sessions
were taken for both the target sounds.
Target Sound /f/

For P3, the production of target sound /[/ in the initial position was found to be
facilitated in the vowel context order /i/, /a/, and /u/. However, the facilitating vowel context
order in the medial position was /a/ followed by /i/. Responses of P3 across 8 sessions are

depicted in figures 4.9 and 4.10.



30

Figure 4.9
Percentage of accurate production of target sound /[/ in the initial position across various vowel

contexts by P3.
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According to figure 4.9, by 2" session 75% accurate production of the target sound
/f/ was achieved in vowel contexts /a/ & /u/, while by 3™ session it was achieved in vowel
context /1/.
Figure 4.10
Percentage of accurate production of target sound /f/ in the medial position across various

vowel contexts by P3.
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From figure 4.10., it can be observed that 75% of accurate production of the target
sound /f/ was achieved by 2" session in vowel /a/ context and in the context of vowel /i/, it was

achieved by 3™ session.

Target sound /r/

For the production of the target sound /r/, in the initial position, the facilitating vowel
context order was found to be /a/, /u/, /o/, /i/, and /e/. While, in the medial position it was found
to be in the order /i/, /a/, /e/, /o/ and /u/. Responses of P2 across 8 sessions are depicted in figures
4.11 and 4.12.

Figure 4.11
Percentage of accurate production of target sound /r/ in the initial position across various vowel
contexts by P3.
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Figure 4.11 clearly illustrates that in the first session itself the target sound /r/ was
produced accurately for 75% of the time in the vowel context /u/, while by 2™ session in the

context of vowels /e/ and /o/, and by third session in vowel /u/ context.
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Figure 4.12
Percentage of accurate production of target sound /v/ in the medial position across various

vowel contexts by P3.
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Figure 4.12 shows that 75% of accurate production of target sound /r/ was achieved by
2" session for the vowel context /i/ and by 3™ session in the vowel contexts /a/, /e/, /o/ and lastly

/u/ was achieved by 6 session.

P4: Unvoiced fricative /f/ and voiced trill /r/ were the target sounds for P4. A total of 7 sessions
were taken for both the target sounds.
Target Sound /f/

Similar to P3, the production of target sound /f/ by P4 in the initial position was found
to be facilitated in vowel context order /i/, /u/, and /a/. However, the facilitating vowel context
order in the medial position was /i/ followed by /a/. Responses of P4 across 7 sessions are

depicted in figures 4.13 and 4.14.
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Figure 4.13
Percentage of accurate production of target sound /[/ in the initial position across various vowel

contexts by P4.
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From figure 4.13, it is seen that 75% of accurate production of target sound /[/ has been
reached by 2" gession in the vowel contexts/i/ and /u/, and in the r vowel context /a/, it was
achieved by 3™ session.

Figure 4.14
Percentage of accurate production of target sound /f/ in the medial position across various

vowel contexts by P4.
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Figure 4.14 shows that, in both vowels /i/ and /u/ contexts 75% of accurate production
of the target sound /[/ was achieved by 4™ session. Further, >75% accuracy was maintained for
next three consecutive sessions.

Target Sound /r/

For P4, the production of target sound /r/ in the initial position was found to be
facilitated in vowel context order /i/, /e/, /a/, /u/ and /o/. However, in the medial position it was
found to be in order /o/, /a/, /u/, /e/ and /i/. Responses of P4 across 7 sessions are depicted in the
figures 4.15 and 4.16.

Figure 4.15
Percentage of accurate production of target sound /r/ in the initial position across various vowel

contexts by P4.
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Figure 4.15shows that 75% of accurate production of target sound /r/ was achieved by

3™ session in all the vowel contexts except /o/ which was achieved by 4" session.
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Figure 4.16
Percentage of accurate production of target sound /v/ in the medial position across various

vowel contexts by P4.
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Figure 4.16 illustrates that 75% of the target sound /t/ was produced accurately by 2nd
session in the vowel context /o/, and by 3™ session in the vowel contexts /a/ and /u/, by 4"

session in the vowel context /e/, and by the end of 5" session in the context of /i/.

P5: Voiced retroflex /|/ and voiced trill /r/ were the target sounds for P5. A total of 10 sessions

were taken for both the target sounds.

Target Sound /|/
For PS5, the production of target sound /|/ in the medial position was found to be
facilitated in vowel context order /a/, /u/, /e/ and /i/. Responses of P5 across 10 sessions are

depicted in the figure 4.17.



Figure 4.17
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Percentage of accurate production of target sound /|/ in the medial position across various vowel

contexts by P5.
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Figure 4.17 illustrates that in the vowel context /a/, 75% of accurate production of the

target sound /|/ was attained by the 3™ session; in the vowel contexts /i/ and /e/, it was attained by

the 4" session. In the vowel context /u/, it was attained by the 6 session.

Target Sound /r/

For P5, the production of target sound /r/ in the initial position was found to be

facilitated in vowel context order /o/, /u/, /i/, /e/ and /a/ and in the medial position it was /u/, /e/,

/o/, /i/ and /a/. Responses of P5 across 10 sessions are shown in the figures 4.18 and 4.19.

Figure 4.18
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Percentage of accurate production of target sound /r/ in the initial position across various vowel
contexts by P5.
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From figure 4.18, it is clearly observed that 75% of accurate production of target sound
/r/ was achieved by 5™ session in the vowel context /o/ and, in the rest of the vowel context i..e
/el, lal, /i/, /u/, /e/) it was achieved by 6™ session.
Figure 4.19
Percentage of accurate production of target sound /v/ in the medial position across various

vowel contexts by P35.
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Figure 4.19 depicts that 75% of the target sound /r/ was produced accurately in the
medial position by the 4™ session in the vowel contexts /u/ and /o/, and by the 6 session in the

vowel contexts /a/, /1/, and /e/.
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CHAPTER S

DISCUSSION

Discussion of the results pertaining to the utilization of the developed contextual-based
picture stimuli for five participants with SSD has been done based on the target sounds taken for
these participants. The target sounds that were corrected using the facilitating contexts in the
current study were unvoiced velar /k/, voiced retroflex /d/, trill /r/, palatal fricative /[/, and lateral
retroflex /|/.

Target sound /k/

Velar /k/ was the target sound for P1. P1 achieved the production of target sound /k/ in
the initial position of the word easily in the vowel contexts /a/, /o/, and /i/ (2™ session) followed
by /e/ (3™ session) and lastly in the /u/ (4™ session). Whereas, in the medial position it was easily
facilitated in the vowel context /i/, /u/, and /e/_(3™ session) followed by /a/ and /o/ (4™ session)
though no facilitating contexts were documented during the assessment.

It can be observed that the target sound was achieved faster in the vowel contexts /a/,
/o/, /i/ than_/e/ and /u/ in the initial position and /i/, /u/ and /e/ than /a/ and /o/ in the medial
position. Further, 100% accurate production was achieved by 4™ session in the vowel context /o/
than /a/ and /i/. This can be attributed to the physiological reasons behind the production of the
target sound and the vowel context. Position of the tongue during the production of unvoiced
velar /k/ is high back (Bauman-Waengler, 1992). The production of vowel /o/ involves
protrusion of lips reducing the distance between the tongue and the palate, and the tongue is
positioned in mid-high position at the back of the mouth thus, facilitating the production of
unvoiced velar /k/ (Bauman-Waengler, 1992). This is in consonance with the study results of
Kalaiah and Bhat (2017) who reported that Kannada consonant production is better in the context
of vowel /o/. Further, it is also supported by the fact that velar stops in the beginning of the
words are facilitated with back vowels following it in the same syllable (Bleile, 1996). Similarly,
vowel /u/ facilitates the production of /k/ with more tense upper movement of back of the tongue
and protrusion of lips. This is supported by the fact that back vowels are be more facilitative in

nature to produce velar sounds (Cleland et al., 2015; Davis & MacNeilage, 1990, 2004).
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In addition, vowel /a/ is found to be facilitating more in the initial position than in the
final position. This is because of the physiological basis that during the production of vowel /a/,
the tongue is free to move in any direction without any interference for producing velar /k/
(Bauman-Waengler, 2012). This view is further supported by Swisher’s physiological reasoning
(1973) affirming that the context minimally interfering with the error sound is facilitating. In
addition, vowel /a/ is found to have less coarticulatory constraints (Sylak-Glassman, 2014)
making it more facilitating. Also, the upward movement of dorsum of the tongue during the
production of /k/ is noticeably visible due to relatively wide-open mouth during production of /a/
compared to the other two vowels /i/ and /u/ during the intervention. The current result is
supported by the results of studies by Anu Rose and Sreedevi (2017) and Amulya and Sreedevi
(2018) where they found vowel /a/ facilitating the production of velars in the initial position in
Malayalam speaking children with hearing impairment and Kannada speaking children with SSD
respectively.

Lastly high vowels /i/ and /e/ are also found to be facilitating for P1. This can be
supported again by the physiological fact that during the production of vowels /i/ and /e/ the
tongue blade is raised and the back part of the tongue is free for movement which is required for
the production of velar /k/. Hence, when produced together, the whole tongue is raised which is
much easier than making distinct movements of various parts of the tongue, thus making it
facilitative in nature. Amulya and Sreedevi (2018) have also found vowel /i/ to be facilitating for
the production of velar /k/ in children with SSD. In addition, it is also supported by one more fact
that in typically developing Kannada speaking children, velars are found to co-occur more in
high vowel contexts indicating it to be more facilitative during developmental stages (Shishira &
Sreedevi, 2013).

With respect to the phoneme position, Shishira and Sreedevi (2013) and Sushma and
Sreedevi (2013) reported initial position favoring the acquisition of velars during normal speech
development which is has been found in the current study as well. It can be attributed to the fact
that the target sound in the initial position receives the first neural commands with minimum

influence by the preceding positions of articulators (Branigan, 1976). Further, initial syllables in
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Kannada words are relatively more stressed, attended to, and extracted perceptually by toddlers
(Echols & Newport, 1992).

Target sound /d/

The retroflex sound /d/ was taken as target for two participants, P1 and P2. For both the
participants though the facilitating vowel contexts were same, the number of sessions required to
achieve the target in these vowel contexts differed. For P1 it was achieved faster in the /a/ (2™
session) vowel context followed by /i/, /u/ (3™ session), however for the P2 it was achieved faster
in /i/, /u/ (2" session) followed by /a/, /o/ (3™ session). However, in the medial position it was
achieved faster in the vowel context /i/ (3™ session) by both the participants.

It is observed that irrespective of the position of the target sound in the word, vowel /i/
has been found to be facilitating. This can be attributed to the fact that vowel /i/ is produced with
high front tongue position which might facilitate the production of the target sound /d/ which is
also a high front sound. In addition, Davis & MacNeilage (1990, 2004) proposed that coronal
sounds preferentially co-occur with front vowels. This is also evidenced by an Indian study by
Shishira and Sreedevi (2013) who found that coronal sounds frequently co-occur with high
vowels in typically developing making them facilitating.

Further, it is found to be facilitating in the context of vowel /a/ as well, which can be
supported by the perceptual basis that retroflex sounds are poorly perceived in the high vowel
context than low vowel context (Kalaiah & Bhat, 2017). This is in consonance with results of the
study by Amulya and Sreedevi (2018).

In addition, following vowel /u/ and /o/ were also found to be facilitating in the
production of retroflex /d/ in the initial position. This again can be attributed to the physiological
basis that both these vowels are high back vowels with protruded lips reducing the vertical
distance between palate and tongue thus facilitating the production of curled tongue tip sounds.

This is again validating the results of the study by Amulya and Sreedevi (2018).
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Target sound /f/

For three participants (P2, P3, P4), /[/ was taken as the target sound. Though the
facilitating vowel contexts are same, the order of their facilitation varied across participants. For
P2 and P3 the target sound was achieved faster in the vowel contexts /a/ and /u/ (2™ session)
followed by /i/. Whereas, for P4 it was achieved faster in the vowel contexts /i/ and /u/_(2™
session) followed by /a/. However, in the medial position for P2 and P4 the target sound /[/ was
achieved faster in the vowel context /i/ followed by /a/, in the case of P3 it was achieved faster in

/a/ (2" session) context followed by /i/.

Vowel /a/ must have been facilitating irrespective of the phoneme position as it shares a
neutral tongue position providing it to move in any direction and angle (Bauman-Waengler,
2012). On the other hand, vowel /i/ must have been facilitating as the tongue placement of this
vowel is shared by the target fricative /[/. This is in consonance with clinical observations made

by Bauman-Waengler (2012).

Vowel /u/ share lip rounding, posterior resonance, and compatible tongue shaping with
the fricative /[/ thus making it a facilitative context. This is in consonance with Bleile’s (2006)
clinical observation.

In terms of phoneme position, the target sound was also facilitated better in the initial
position. This might be because of the fact that the initial position receives the first neural
commands with minimum influence by the preceding positions of articulators (Branigan, 1976)
making it more facilitating. Further, the current result is in consonance with the results of study
by Shishira & Sreedevi (2013), Sushma & Sreedevi (2013), and Deepa & Savithri (2010)
reporting that /[/ facilitated better in the initial position. In Malayalam also, fricatives /J/ was
found to be acquired first in initial position (Divya & Sreedevi, 2010; Neenu & Sreedevi, 2011).
However, it is not in consonance with Stokes & Griffith (2010) study who reported that back
vowels and word-final positions facilitate the production of fricative /[/. This might be because

of the difference in the phonetics across languages.
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Target sound /r/

Speech sound /r/ was taken as target sound for three participants (P3, P4, P5). For P3
the target sound /r/ was acquired first, in the vowel context order /u/ /o/, /a/, /e/ (2™ session)
followed by /i/; for P4, in vowel context order /u/, /i/, /a/, /e/ (3™ session), and for P5, in the
vowel context order /o/, /e/, /a/, /i/, /u/ (6™ session). However, in the medial position it was
achieved much faster in /u/ context in all the 3 participants.

The trill /t/ is produced by curling the tip of the tongue towards the alveolar ridge and
making approximate contact. Trill /r/ is found to be highly facilitated in the high back vowel (/u/
and /o/) contexts than others. This can be due to the fact that these two vowels are produced with
protruded lips reducing the vertical dimension of the oral cavity, thus, making it easy for the
tongue to reach the alveolar ridge or the hard palate. In addition, back of the tongue is raised
during the production of vowels whereas, dorsum or tongue blade along with tongue tip curls up
for /r/. So, when combined together, the whole tongue is raised which is an easier movement
compared to distinct movements of various parts of the tongue (Bauman-Waengler, 2012). In
addition, Eisenson & Ogilive (1977) have also reported that the contexts of unrounded vowel and
high-back vowel facilitate the acquisition of trill /r/. Further, Bleile (2006) reports that
production of /r/ is facilitated before high front vowels. This can also be observed in the current
study results where high front vowels like /i/ and /e/ have facilitated the production of /r/.

Target sound /|/

For only one participant (P5), lateral retroflex /|/ was taken as the target. it was
achieved faster in the vowel context /u/, /a/ (3™ session) followed by /e/ (4™ session) and lastly in
the vowel context /i/ (5™ session). The retroflex /|/ is produced by curling the tongue tip along
with retraction of the tongue. Back vowel /u/ involves raising back of the tongue along with
reduction in the vertical dimension of oral cavity making it easy for the tongue to reach the
correct placement of the target sound /|/. This is supported by the results of the study by Irfana
(2017), reporting that the Kannada retroflex sounds showed greater coarticulation in the context

of following vowel /u/ using ultrasound imaging. Further, vowel /a/ as explained for other target
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sounds does not interfere with any tongue movement thus making it facilitating for the

production of lateral retroflex /|/.

To sum-up, the current study results highlight the importance of using appropriate
stimuli during articulation therapy that facilitates the production of target sounds considered.
Further, it adds on to the existing literature by validating the previous studies related to the use of
facilitating vowel contexts and phoneme positions in faster (within 4 sessions) acquisition of

speech sounds.
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CHAPTER 6
SUMMARY AND CONCLUSION

Contextual facilitation has proven to be successful in faster acquisition of speech sounds
by both typically developing (Shishira & Sreedevi, 2013; Sushma & Sreedevi, 2013) as well as
children with communication disorders like SSD (Amulya & Sreedevi, 2018), intellectual
disability (Anitha & Sreedevi, 2022) and hearing impairment (Anu Rose & Sreedevi, 2017,
Merin & Sreedevi, 2017) in the Indian context. To apply facilitating contexts within the
articulation therapy sessions, there is a requirement of contextual-based stimuli (wordlists) across
various languages. However, there are no readily available contextual-based picturable wordlist
in Kannada language that would aid SLPs in therapy. Hence, the current study was carried out to
develop and validate contextual-based picturable wordlist in Kannada for the intervention of

children with speech sound disorder in the age range 3-to-6 years.

With the Ethical clearance from the institute’s Ethical Clearance Committee, the study
was carried out in two phases, the first phase was to develop a contextual-based picturable
wordlist, and the second phase was to check the utilization of the picturable wordlist. In the first
phase, a total of 11 most frequently erred (target) sounds in Kannada language were selected.
Those sounds were /k/ /g/ /t/ /d/ /n/ /\/ /Y7 /dz/ /s/ /f/ and /t/. For these erred sounds culturally
appropriate bisyllabic and trisyllabic words having targets in initial and medial positions in the
vowel contexts, /a/, /1/, /u/, /e/ and /O/ (5 short vowels) and /a/, /i/, /u/, /e/, and /o/ (5 long
vowels) were selected from various sources like daily conversation, primary grade, and
Kindergarten Kannada textbooks and dictionary. A total of 357 words were selected out of which
318 words were finalized. Then for the finalized words, pictures without copyright issues were
generated using the Al platforms - ChatGPT, Pixabay, Microsoft designer and Gemini Al. These
Al developed pictures were given for rating to one special educator and two SLPs on the
parameters - iconicity, clarity and familiarity. Pictures receiving the highest ratings were

finalized.
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Case study method was employed to test the utility of the developed picturable wordlist
on 5 Kannada speaking children with developmental Speech sound Disorder. A total of 10
sessions of 45min duration was given to all the participants and therapy was given to all
participants by the primary researcher of the study. For all the participants two target sounds
were selected by administering KDPAT, then utilizing the newly developed wordlist facilitating
vowel context order was found for the selected target sounds. Therapy was given from the most
facilitating vowel context to least facilitating vowel context hierarchy. A total of 5 trials were
given for producing each target word. The number of evoked accurate productions of the target
sounds in each session were documented. For each evoked correct response, a score of ‘1” and
for evoked incorrect/modeled correct response a score of ‘0’ was given. Once the participant
achieved 75% accuracy of the target word production in 3 consecutive sessions, intervention for
that particular target sound was terminated. Further, this was matched with the criterion, that the
target sound should be accurately produced in the facilitating context by 4" therapy session

(Amulya & Sreedevi, 2019).

Results of the current study indicated that all 5 participants were able to acquire the
target sounds for >75% of the times in three consecutive sessions in the most facilitating contexts
well within 4 sessions. Further, the results of this study added to the existing literature with
respect to the facilitating vowel contexts and phoneme positions for Kannada speech sounds by

validating the previous studies.

To conclude, the current study indicates that the developed wordlist has the potential to
serve as a practical tool for SSD assessment and management. It also throws light on the fact that
using appropriate contextual-based stimuli during SSD therapy sessions will ensure faster

acquisition of the target speech sounds.



46

Clinical implication

1. The wordlist can reduce the time required for SLPs to develop or prepare Kannada
words and their pictures for assessment and management of children with SSD.

2. The developed wordlist will provide a quick reference for the clinicians using
contextual facilitation technique for intervention purposes.

3. The study can fill the gap in Kannada, where most available stimuli are outdated, in

sentence form and not fully picturable, limiting their use with younger children.

Limitations of the study

1. Selected words follow only Mysore-Bangalore dialect.

2. The number of participants recruited for the study was less.

3. Although 11 commonly erred sound were there, therapy was only given for two

target sounds.

4. The study mainly assessed production accuracy within therapy tasks and
generalization to spontaneous speech, classroom communication was not carried

out.

5. Therapy was administered only by the primary researcher, therapist-related bias

and differences in therapeutic style may have influenced the outcomes.

Future directions

1. Future studies should include a larger number of participants from different age

groups and dialectal backgrounds to improve generalizability.

2. Similar contextual-based picturable wordlists can be developed for other Indian

languages to understand language-specific facilitating contexts.

3. Future research can be carried out to compare contextual based therapy with

other therapy approaches/techniques to determine its efficacy.
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4. Further, wordlists can be developed for the remaining Kannada speech sounds

5. Normative data for the same can be collected and convert these contextual-based

picture stimuli into a test material.
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APPENDIX 1
INFORMED CONSENT

All India Institute of Speech and Hearing (AIISH)

Naimisham campus, Manasagangothri, Mysore.

Information to participants:

I, Mr. Dinesh N Naik, studying MSc in Speech-Language Pathology at All India
Institute of Speech and Hearing, Mysuru, is conducting a study titled " Development of
Vowel and Phoneme Position Contexts Based Picturable Kannada Word List for
Intervention of Children with Speech Sound" under the guidance of Dr. Amulya P. Rao,
Assistant Professor, Centre for augmentative and alternative communication and Sign
language, AIISH, Mysuru. You are invited to participate in the study which aims to
develop a contextual-based picturable word list in Kannada for the intervention of
children with developmental speech sound disorder. The study will take 10 sessions for
around 30-45 minutes. Participants will go under treatment for misarticulation, baseline
assessment will be done before starting the treatment. Responses will be audio recorded
for each session. The participant's identity will not be revealed at any time, and the
audio will be kept confidential. The data obtained from the participants will not be
disclosed, and access will be limited to individuals working on the study. Participation
in this study is voluntary. You can refuse to participate or withdraw at any point in the
study without penalty or loss of benefits to which you are otherwise entitled. The

procedures of the study are non-invasive, and no risks are associated.
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Informed Consent

I have been informed about the procedures of the study. The possible risks and benefits
of my participation as a human subject in the study are clearly understood by me. I
understand that I have a right to refuse participation as a subject or withdraw my
consent at any time. [ am also aware that by subjecting this investigation, I must give
more time for assessments by the investigating team and that these assessments may not
benefit me. I have the freedom to write to Chairman AEC, in case of any violation of
these provisions without the danger of me being denied any rights to secure the clinical

services at this institute.

I, the undersigned, give my consent to be

a participant in this investigation/study/program.

Signature of Parent/Guardian

Date:

Signature of Investigator (Student):

Name and Designation: Mr. Dinesh N Naik, 2nd MSc SLP

Signature of the guide

Name and Designation: Dr. Amulya P Rao, Assistant Professor in Language

Pathology
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APPENDIX 2
BASELINE ASSESSMENT FORM
Clients name: Age/Gender:
Case no: Date:
Clinician name:
Baseline:

Assess for any facilitating context for at least two sounds using contextual based word

list. And note down the hierarchy of facilitating context.

Target sound | Word Position /a/ n/ lel lo/ /a/
Initial
Monosyllabic
Middle
Initial
Bisyllabic
Middle
Initial
Trisyllabic
Middle

Hierarchy of facilitating context is noted in the baseline assessment. Therapy starts

from the most facilitating context to the least facilitating.
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APPENDIX 3
SESSION RECORD FORM
Client name: Clinician name:
Age/Gender: Date:

Instruction: Please mention the number of correct productions of target word

corresponding to each vowel context and position.
Start with highly facilitating context and move to the least facilitating context.

Total number of trials for each target word: 5

Target sound No Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Session

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

Session 8

Session 9

Session 10
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APPENDIX 4

DEVELOPED VOWEL CONTEXTUAL BASED WORDLIST IN KANNADA

(IPA)

/k/ g/ /d/ It/ n/ / 7
Initial (a) Initial(a) Initial(a) Initial(a) Medial(a) Medial(a) Initial(a)
/kappe/ / gange / / dabbi / / tagaru/ / banna/ / kal]a/ / fandra/
/kannu/ / gane:fa/ /dhamaru/ / taval/ / hana/ / kalafa/ / fapa:ti/
/kasa/ /gari/ / dastbin/ / tajar/ / nona/ / haladi/ / famatfa/
/ka:lu/ /ga:|i/ / da:ku/ / ta:ta/ Medial(i) Medial(i) / fazku/

/ka:ru/ / ga:dzu / / bili/ / fa:pe/

Mmitial() [
/ dikki/ i) /je:ni/ / galipata/
Initial(i) Initial(i) Initial(u) / tiket/

/kivi/ / dumma/ / tiffin/

/ka:ge/ / ga:di/ /fa:mundi/

/ gili/ Initial(i)

Medial(u) Medial(u)

/kiri:ta/ /gili/ / mul|u/

/ finna/

/ ti:tfar/

/ dummi/

/ki:li/ /gi:fu/ /ti:/ / hannu/ / maralu/ / ffirate/

Initial(o)

Initial (u) / donku/ Initial(u)
i h..
/ gula:bi/ [ ot/ Medial(e)  Medial(e)

/ gubbi / / dolu/ () / hane/

/ mannu/ / beralu/ / fi:la/

/ki:bo:rd/

Initial (u)

/ tentu/

/ gudisu /

/kudi/

Medial(a) Initial(u)

/kuri/ / gu:du/ / gadda/ / te:pu/ / mange/ / male/ / fukki/

/ku:dalu/ / qu:li/ / gudda/ / te:bal/ / fu:ru/

Jkurgu/ Jquibe/ / garuda/




Initial(e)

/kempu/

Initial (e)

/ mandji/

Medial(i)

62

/ toma:to/

/ fendu/

/ to:pi/

/ angadi/

/ ferru/

Medial(a)

Medial(a)

/kenne/ / ge:tu/ / karadi/ / pata/ / manffa/
/kere/ Ttk (o) Medial(u) / kitaki/ / kavata/
/ke:sari/ / gombe/ / la:du/ / battalu/
/ke:ku/ / gobbara/ / ka:du/ / pata:ki/ / yoffisu/

/ go:li/ / huduga/ / batani/ /gubbaffifi/
/kolalu/ / go:de/ Medial(e) Medial(i) / kurtfi/
/kokkare/ /go:dambi/ / pagade/ / tuti/ / kartfifu/
/ko:ti/ Medial(a) / go:de/ / butti/ Medial(u)

/ hagga/ / burude/ / rotti/ / kaffu/

/ manga/ Medial(u) / benffu/
Medial(a) / langa/ / rattu/ / henffu/
/ffaraka/ / banga:ra/ / hitgu/ /manffu:ri/
/pukka/ / faliga:la/ / bottu/
/makkalu/ /balega:ra/ Medial(e) / pange/
/aka:fa/ / motte/ / katf"e:ri/

Medial(i)

/akki/

Medial(i)

Medial(o)

/ ba:gilu/ / tatte/
/ angi/ / tfitte/

/ maggi/

/kaffo:ri/

Medial(o)

/hakki/

/ sangi:ta/

/ a:to/
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/pata:ki/ Medial(u) / toma:to/
/vaki:la/ / tengu/
Medial(u) / magu/
/ nagu/
/dze:nugu:du/
fakluly Medial(e)
Medial(e)
/me:ke/
/rekke/ / hoge/
/porake/ Medial(o)
Medial(o) / rango:li/
/ffakko:ta/
/pako:da/
Wordlist
/d3/ /s/ Ifl Ir/
Initial (a) Initial(a) Initial(a) Initial(a)
/ dzag/ / sara/ / Janka/ / rakta /
/ dzana/ / samo:sa/ / Jari:ra/ / rattu/
/ dzataka/ / sagani/ / fartu/ / rat"a/
/ dzee:ket/ / sa:gu/ / fa:mpu/ / ra:dza/




/ dza:tre/ / sa:sive/ / Ja:lu/ / ra:ni/

/ dza:ru/ / sa:ru/ / Ja:le/ / ra:khi/
Initial(1) Initial(1) Initial(1) Initial(1)

/ dgirale/ / simha/ / Jiva/ / ripo:rtu/

/ dzi:rige/ / sippe/ / fikfe/ / rikfa/

/ dzinke/ / sittu/ / Jiita/ / ribban/

/ dgira:fe/ / si:re/ / fita/ Ttk

/ dzizpu / / siznu/

Initial(u)

Initial(u)

/ rupa:ji/

/ dgubba/ Initial(u) [ Juzo/ Initial(e)
/ dguttu/ / sunna/ / Ju:tingu/ / rekke/
/ dgu:s/ / suttu/ Medial(a) / rembe/
/ dgu:ta:ta/ / sustu/ / purufa/ / re:dijo/
/ su:dzi/ / kafa:ja/ / re;fme/
/ dze:bu/ / su:rja/ Medial(i) / re:su/

/ dzelli/ / su:par/ Initial(o)

/ dzet/ Initial(e)

/ &ze:da/ / seragu/

/ dgenu/ / se:bu/ Medial(a)

/ se:ru/ / mara/

Initial(o) / se:tuve/ / karadi/

/ dzo:la/ Initial(0) [ hacral

/ dz0:kar/ / kara:te/
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/dz0:ka:li/ / sonta/ / natara:dza/

/ dzollu/ / solle/ / aira:vata/
Medial(a) / so:pu/ / kuri/

/ kadadsa/ Medial(a) / giri/

/ ra:dza/ /kasa/ / hari/

/adzdza/ / mosale/ / Jari:ra/

/ kadzdza:ja/ / kesaru/ / kiri:ta/

/ masa:le/

Medial(i) Medial(u)
Medial(i) / tagaru/
/ hasiru/ / kesaru/
Medial(u) / masi/ / iruve/
/ ga:dzu/ / sasi/
/ ka:dzu/ / masi:di/ / gere/
/ godzdzu/ / rasi:ti/ / si:re/
/ ga:re/

Medial(e)

Medial(u)

/ sadzdze/ / hasu/ Medial(o)
/ gedzdze/ / halasu/ / saro:vara/
/ hedzdze/ / bassu/ / paro:ta/

/ kasu:ti/
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Developed vowel contextual based wordlist in Kannada

Wordlist

K/ g/ d/ It/ n/ v/ 1/
Initial (a) Initial(a) Initial(a) Initial(a) Medial(a) WEEED) Initial(a)
3, roed ~IA) Xgled) 0E 3%, 303,
BEY need BFDD XM ) 393 B3
B3 no B £3000° Jeed Gval B3
St mo® Medial(i)  Medial(i)
5o moz )
sort o a3, Initial(i) w3

Initial(i)

Initial(i)

Initial(u)

dednese

Initial (u)

Medial(u) Medial(u)
30ee3 AR R, e3ee3o® BEQ SR, 383
BEY TR 333
Initial (u) ey o e

Medial(e)




O

aTol«s)

DY

BRTE

e

Initial(e)

Initial (e)

Medial(i)

=1oled)

Initial(0)

Initial(e)

30

23ed

Medial(a) Medial(a)
o023
Medial(u) B3
3e0 ol [Spis) WEIRD Medial(i)
Bed® 0 3 SR DEINB 030e23
rteed el 2E30e el
BRYW rieedd Mediale)  Medial(i) Boede
éfaséo" reekdod) €3 B3er )

- B
23 an 233 Y] Bed)
Z0eQ Son 2302
Medial(a) Lon Te), B0
2303 20790 Bota) 0230
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B, B

FATOIRY]

Medial(i)

Medial(e)

Medial(e)

3e3ed

Medial(o)

Medial(i) ! 23060
B3, JoNea esedse
edeaoedee

Medial(u)

3o

rd
) b
233, eoriedd

Medial(e)

33 TR

Medial(o)

Medial(o)
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380,03
B3
Wordlist
/dz/ /s/ f/ Ir/
Initial (a) Initial(a) Initial(a) Initial(a)
»re 3 Jo o3
(YN RVRETD 30ed Te),
»EIB e BeDdE 33
BEF QoD To0Q) opt=)
%53 TS DL opl]
t=plod} pled) oplef opk:))
Initial(i) Initial(i)
<ol QoD 533 O3eeeds
Redrt A, 33 0z
8038 Qe 3¢ O) &°
200 Qed deeD
803 Qe

Initial(u)

Initial(u)

Initial(u)

BRTIOD

Initial(e)




(~YDIXPIX]

Initial(e)

Medial(a)

Medial(i)

e (o]ab) 33 deed
- -
e D Ao}

Initial(o) Seabdl 308
Bt il ®o0
23ReB0° RRR), B00t3
2Rez0 JPOE3 e300
&’uawm airav:, DTII3

0
Medial(a) A
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OpY 30 ®O
% DT 30e3
8@0&) BID 30ee3

Medial(i)

Medial(u)

X]ato))

QDI

SOV

W EEE)

ey

[

Medial(e) Medial(u)

apie]

5&2 B Medial(o)
ﬁa§ DOD RVTReRT
DS FA)) DTS
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APPENDIX 5

Developed picture for the selected wordlist
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Contextual-based Picturable
Wordlist in Kannada



Target Sound /k/

Initial position




1) /kappe/

5%
A




2) 'kannu/

3e)




~
(O
2
(C
=z
~
p—
3



4) /ka:lu/

Sl




5) /ka:ru/
S0




6) /ka:ge/

SN




7) /kivi/
B3c) v



8) /kiri:ta/
CloldX




9) /ki:li/
3ee)




10) /ki:ta/

B3eE3




11) /ki:bo:rd/
303 eTFs




12) /kudi/
26




13) /kuri/
=0




14)/ku:dalu/
BRTL




15) /ku:gu/
SN




16)/ku:du/
SRR




17) /kempu/

50Q)




18) /kenne/
3,




19) /kere/
30




20) /ke:sari/
3e0




21) /ke:ku/
Se®)




22) /kolalu/
BRFC




23) /kokkare/
38,8




24) /ko:ti/
SRe3




25) /ko:pa/
BRLD




26) /ko:|i/
ReY




Target Sound /k/

Medial position




27) /araka/
305




28) /pukka/




29) /makkalu/
AVAY




~
©
58
©
o
J
p—
-
3

359D



31) /dzataka/

D3G9




32) /akki/
Tle;




33) /hakki/
e

e




k

) /pata:

34

DEIOS



35) /vaki:la/

3e0)




36) /fa:ku/

239




37) /bekku/

23



38) /ffakkuli/
238), O




39) /me:ke/
S




40) /rekke/
03

S




41) /porake/
RPTS




42) /Y§akko:ta/
3B, 3




43) /pako:da/
BT




Target Sound /qg/

Initial position




1) /gante/
noed




s

n

~
®
o
@
c I8
o)
~
p—
N



—
.
18]
O)
~
p—
3

no



~~
(] |

4) /ga:
ap,



5) /ga:dzu/

APYAY




6) /ga:di/

Mod




7) /gida/
NG




8) /gili/
N




E
=

S
(-

9) /9




10) /gula:bi/
)




11) /gubbi/
)




12) /gudisu/
AT




~
=)
T

<

13) /gu

e



14) /gu:|i/
NRAY




B
<,
O

3
e

15) /gu




16) /gere/
alef



17) /gedsdse/
eg







—
O
QO
£
@)
O)
~
)
1

02

o>



~
©
S
1)
o
o
)
O)
~
p—
-
AN

3
©



21) /go:li/
neee




de/

s

22) /go

g

e



23) /go:dambi/
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L3 ) MONEYMATTER CORP.
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EARNINGS $2500 -

TAX DEDUCTION: $300

NET PAY $2200
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