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ABSTRACT 

This study investigated speech sound development and phoneme accuracy in typically 

developing Kannada English simultaneous bilingual children aged 4 to 5 years (N=16) divided 

into two age subgroups: group 1 (>4:0 to ≤4:6 years) and group 2 (>4:6 to ≤5:0 years) with 

eight participants in each group. Articulatory outcome measures such as Consonant Vowel 

accuracy (CV), Whole Word accuracy (WWA) and Proportion of Whole Word Correctness 

(PWC), Percentage of Consonant Correct- Revised (PCC-R) and Percentage of Speech 

Intelligibility were used in the study. Speech samples were elicited through Standardised 

articulation tests (part I of KDPAT (Deepa & Savithri, 2010) and GFTA-3 (Goldman & Fristoe, 

2015)) and a common story narration task in both Kannada and English. Results revealed that 

all vowels and diphthongs in both Kannada and English were correctly produced by all 

participants in Group 1, indicating early vowel mastery in bilingual development. Most 

singleton consonants were also produced with high accuracy in both languages. For the few 

articulatory errors present, substitution was the most common error type followed by distortion 

and then omission. Later developing sounds such as /r/, /∫/, /s/, and /h/ in Kannada and /r/, /j/ in 

English displayed greater variability in the younger group but were improved in the older 

group. Across all four outcome measures, performance was near ceiling for both languages 

with median values typically ranging from 98% to 100% for CV accuracy, PCC-R, and Speech 

intelligibility, and high PWC values (approximately 0.90 to 0.90). Inferential analyses using 

Wilcoxon Signed Ranked test revealed a significant cross linguistic difference only in PWC 

for Group 1 where English PWC (median=0.97) was higher than Kannada PWC (median= 

0.90, z= 2.117, p=0.034). This asymmetry resolved in Group 2 where no significant language 

differences were observed across measures. Mann Whitney U test showed no significant 

differences between the two age groups on any outcome measures, suggesting comparable 

performance in the 4 to 5-year age interval. This finding suggests an early acquisition of all 



 
 

vi 
 

phonemes by the age of four years itself.  Overall, the findings indicate that Kannada English 

simultaneous bilingual children demonstrate high and broadly typical speech sound 

development. It is also inferred that the bilingual error patterns particularly the substitution in 

English is due to the influence of Kannada, reflecting cross linguistic transfer rather than delay 

or disorder. The study provides a preliminary benchmark for clinical assessment of this under-

researched population in the Indian context and supports the importance of evaluating both 

languages in simultaneous bilingual children to avoid misdiagnosis. 

Key words: Kannada English bilingual children, Simultaneous bilingual children, 

Speech sound development, speech sound accuracy 
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Chapter I 

INTRODUCTION 

 Speech sound development is the process by which children acquire the ability to 

produce the sounds of their native language in an orderly and predictable sequence, where 

maturation of both motor and linguistic skills is involved. Development of speech sounds in 

children who are typically developing has been extensively studied, yet there remains a 

considerable gap in our understanding of this process among bilingual populations, especially 

those from diverse linguistic backgrounds.  

Bilingualism refers to the ability of an individual to use two languages proficiently in 

both spoken and written forms of communication. According to the timing of acquisition, 

bilinguals can be of two types: simultaneous and sequential. Simultaneous bilingualism takes 

place when a child is raised in an environment where both languages are consistently spoken 

from birth. In this scenario, the two languages typically serve the same purpose, and the child 

is introduced to both languages either from birth or shortly thereafter (Kizi, 2025). McLaughlin 

(1995) suggests that simultaneous bilingualism can develop at any age before the age of three 

years. Infants are exposed to interactive language use by their parents, siblings, or other adults 

in their environment. Through engaging in bilingual interactions, the infant learns the 

fundamental elements of both languages. Sequential or successive acquisition occurs when the 

first language or the mother tongue, is already established and the second language is learned 

later, at any age.  

Ibuka (1971) highlights the importance of “critical period,” the first three years in a 

child’s development. During this time, special connections form between brain cells. These 

connections help neurons communicate. The most active time for forming these connections is 

from birth to three years old, where 70-80% of the neural connections are made. As these 
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connections form the brain’s abilities grow, and children are expected to have logarithmic 

development in speech sound acquisition during this period.  

McLaughlin (1978, 1984, 1985) proposed age three as the cutoff that differentiates 

simultaneous and successive bilinguals. He suggested that there will be a developmental 

advantage when children are exposed to a second language earlier. Yip (2013) challenged this 

by noting that “there will necessarily be developmental differences” between children exposed 

from birth and those who are exposed between ages two and three, and de Houwer (1995) 

argued that age three may be too late to find out early differences. Consequently, Padilla and 

Lindholm (1984) and de Houwer (2009) defined simultaneous bilinguals as who are exposed 

to a second language from birth, a view which was also supported by Paradis et al. (2004). 

Similarly, Kim et al. (2018) defined simultaneous bilinguals as those who are exposed to both 

languages from birth and successive bilinguals as those introduced to a second language later 

within the first three years of life. 

   While much of the existing research on bilingual speech acquisition has concentrated 

on well-studied language pairs like Spanish-English, there is a significant lack of data on 

simultaneous bilingualism involving Indian languages. In India, a country rich in linguistic 

diversity, bilingualism and multilingualism are more common than not. Even though the 2011 

census reports 26.02% of the Indian population to be bilingual, Nagarajan (2018) reported that 

52% of the urban youth are bilingual, with an additional 18% speaking three or more languages, 

suggesting a substantially higher prevalence of bilingualism in urbanised settings than the 

national average indicates. Urban-rural discrepancy in bilingualism was consistently confirmed 

by longitudinal census analyses. Mallikarjun (2019) reported that multilingualism among 

Indian language speakers increased from about 10% in the 1961 to over 33% by the early 21st 

century census, which may have been due to urbanisation, migration, English-medium 

education, and socioeconomic demands. These rapid generational changes created increasingly 
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multilingual language environments for children at a young age. However, since there is a lack 

of accurate normative data, the difficulty for speech-language pathologists to differentiate 

typical multilingual or bilingual development from speech sound disorders increases.  

  Kannada, a Dravidian language, and English, a Germanic language, have distinct 

phonological systems. Kannada’s phonology includes a series of retroflex consonants, a strong 

contrast between long and short vowels, and specific syllable structures that differ significantly 

from those in English (Wiltshire, 2015). Conversely, English features sounds and clusters 

absent in Kannada, such as the dental fricatives /θ/ and /ð/, and complex consonant clusters 

(e.g., /skr/, /spl/). The interaction between these two systems during the simultaneous 

acquisition period presents a fascinating area of study. Earlier studies on other Dravidian-

English bilinguals indicate that phonological transfer, where sounds or patterns from one 

language influence production in the other, is a common occurrence (Fabiano-Smith & 

Goldstein, 2010). For instance, a child might use a retroflex consonant from Kannada when 

producing an alveolar sound in English or simplify an English consonant cluster by inserting a 

vowel, a common phonotactic process in Kannada. The age range of 4 to 5 years is a critical 

period for speech sound development in both monolingual and bilingual children. By age 4, 

English monolingual children typically acquire most speech sounds, although some, like /r/, 

/l/, and /θ/ sounds, may still be developing (Gillette Children’s, n.d., as cited in Valliappan et 

al., 2023). Similarly, studies in other Indian languages indicate that most sounds are acquired 

by this age, but some complex sounds or clusters may still be emerging (IOSR Journal, n.d., as 

cited in Valliappan et al., 2023).  

According to Sridhar (1990), Kannada has a complex consonant system with four-way 

stop contrasts and dental–retroflex distinctions. Early acquired consonants include stops (/p/, 

/b/, /t/, /d/, /k/, and /g/), nasals (/m/ and /n/), and glides (/j/ and /w/), whereas fricatives (/s/ and 

/ʃ/), affricates (/ʧ/ and /ʤ/), and retroflex sounds (/ʈ/, /ɖ/, /ɳ/ and / ɭ/) are acquired later 
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(Prathima, 2009; Shetty, 2015). Kannada vowels include five short vowels, such as /i/, /e/, /u/, 

/o/, and /a/ and five corresponding long vowels, such as /iː/, /eː/, /uː/, /oː/, and /aː/, with vowel 

length functioning phonemically (Caroline Wiltshire, 2015). Long vowels and diphthongs such 

as /ai/ and /au/ may continue to stabilise until the age of 5 years, particularly in bilingual 

children (Margaret Kehoe, 2002). 

Divyashree and Sreedevi (2018) found acquisition sequences of initial and medial 

consonant clusters grouped based on sound class for 90% acquisition in Kannada speaking 

typical children across age groups.  Initial clusters were /pl/ at >4;0 to ≤ 4;6 years, and /skr/, 

/spr/, /skv/, /gr/, /dr/, and /kr/ at 4;6 to ≤ 5;0 years, and medial clusters tested were /ɖl/, /dr/, 

/sʈ/, /rd/, /rt/, etc. achieved at >4;0 to ≤ 4;6 years and /dj/, /sr/, /kr/, /gr/, etc. at 4;6 to ≤ 5;0 years. 

Most of the consonant clusters were acquired by the age of 5.6 years, except for three clusters 

(/sv/, /dr/, and /ʈr/). A comprehensive analysis of the phonetic inventory and phonological 

processes of Kannada-English bilingual children in this age group will provide invaluable 

normative data. This research is not only academically significant but also has direct clinical 

implications, as it will equip clinicians with the necessary knowledge to make informed 

decisions and provide culturally and linguistically appropriate assessments and interventions 

for this underserved population. 

Need of the study 

As global connections continue to grow, understanding bilingual language acquisition 

has become increasingly important (Fabiano‐Smith & Barlow, 2009). While significant 

research already exists on monolingual children and certain bilingual groups on speech sound 

development, such as Spanish-English (Fabiano‐Smith et al., 2021; Montanari et al., 2018; 

Gildersleeve-Neumann et al., 2008), there remains a noticeable deficit in information on the 

phonological development of Kannada English simultaneous bilingual children. This gap is 

important to be addressed for simultaneous bilinguals, who acquire both L1 and L2 languages 
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from birth, compared to sequential bilinguals who learn a second language, L2, after 

establishing their first, L1 (Lin et al., 2023). 

There is a lack of research that is evident, especially in the developmental trajectories 

of speech sounds in the 4 to 5-year-old age group. This interval represents a crucial phase for 

the differentiation and stabilisation of the phonological system in typically developing children 

(Lee, 2020). It is also the age at which there is the expected completion of phonological 

development. The phonological development of bilingual children may diverge from 

monolingual norms due to the interaction between two evolving sound systems (Ruiz‐Felter et 

al., 2016; Fabiano‐Smith et al., 2021). Developing appropriate developmental norms for 

Kannada-English bilinguals is therefore crucial as current data are inadequate. 

Since there is an absence of normative data for Kannada-English bilinguals, it creates 

substantial challenges for clinical practice. Without any appropriate benchmarks linguistically 

and culturally, clinicians may risk the chances of misdiagnosing typical bilingual variations as 

speech disorders or delays. They may even fail in identifying impairments (Kan et al., 2021). 

McLeod and Verdon (2017) explained that these gaps interfere with accurate assessment and 

intervention for the bilingual population. Hence, the study’s need lies in providing preliminary 

normative data on speech sound development in Kannada-English simultaneous bilingual 

children aged 4 to 5 years. Addressing this rift will not only help in advancing academic 

knowledge but also supports evidence-based clinical practices, assuring appropriate diagnosis 

and interventions that are responsive culturally for this in-need population. 

Aim of the study 

The aim of the study is to investigate the Speech sound development of typically 

developing Kannada-English simultaneous bilingual children in the age range of 4 to 5 years. 
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Objective of the study 

1. To investigate the Speech sound development pattern in L1 (Kannada) and L2 (English) 

of typically developing Kannada-English simultaneous bilingual children. 

2. To investigate the speech sound accuracy of L1 (Kannada) and L2 (English) in typically 

developing Kannada-English simultaneous bilingual children based on the following 

four articulatory outcome measures 

• Consonant – Vowel (CV) Accuracy 

• Whole word accuracy measures and proportion of whole-word correctness 

• Percentage of consonants correct (PCC-R) 

• Percentage of speech intelligibility 

3. To compare the above-mentioned articulatory outcome measures between L1 and L2 

of the participants within the age group.  

4. To compare the above-mentioned articulatory outcome measures between age groups 

for both L1 and L2.  
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Chapter II 

REVIEW OF LITERATURE 

Speech sound acquisition is a process that involves a complex interplay of both 

biological predispositions and environmental interactions. It enables infants to develop from a 

limited vocal repertoire to a sophisticated command of their phonology, which is native to them 

(Ekström, 2022). This developmental trajectory requires the complex coordination of 

articulatory structures, including the jaw, lips, and tongue, along with the maturation of 

neuromotor control (Namasivayam et al., 2025). This maturation process significantly 

influences the emerging phonological system often leading to predictable biases in early speech 

due to constraints on oromotor coordination (Green et al., 2000). The refinement of speech 

motor control involves a transition from generalised movement to a highly specific muscular 

coordination for speech production which is a process distinct from other oral motor activities 

like sucking and chewing (Fernandes, 2017).  

Anatomical changes and developments of the vocal tract as well as advancements in 

motor control are significant in reaching the adult benchmark for the production of speech. 

This shows the close interaction that exists between anatomical changes and motor control in 

the speech production mechanism. The process of acquiring the sound system of a first 

language entails more than the learning of particular sounds; it also includes the learning of the 

distribution of sounds, combination of sounds, and prosody aspects such as syllable stress and 

rhythm (Curtin & Zamuner, 2014). In addition, the process of sound system acquisition is also 

influenced by the lexical environment in which the child grows up, with lexical statistics 

significantly affecting how the sound system is developed (Li & Munson, 2016).This 

continuous adaptation and refinement suggest that speech sound acquisition is a dynamic, goal-

directed process that integrates lexical, phonological, and motor development (Noiray et al., 

2019).  

https://dummy-citation.com/citation?d=z%3ArVdNjBxHFR4bEyKkHIgCUiQkSoHDGs3MzszOzM7Eh%2BzaWeNd4wB2kAUHRE1XdXd5qrs6VdXzw2kj4IiEgjgggcSJOyCQ9oCIWAmJEyc4ByOUA6cgJJDMge9V74x7iNdxZA7z0z2vvvre9773qufNk8YzSZSW%2BfRQLD63I4fj%2FojzVtQd7bT642jUGo%2B7u62OHO4Ou%2F1BbzQaJNpE3Bt70rhwr%2BCJfK3MJtLybmysSlR%2BKStEfEMlqcbLO0SpsECZ3H3vpHFRTCZmcdK4FKeSAh688o%2Bfv%2FfNRqMhtIz9g72rP3vrbVxF3hQP9m4%2B%2B%2Fef4kLOlfDpg72jP%2FzyGJe1XRsfFvD3%2F8b3GuA7hP8UgF%2F87iWitALs%2Fe36kwC%2B%2B0r3PMDX2t%2FeqwG%2B8P0uEf4AwL2L775HNB4J%2BJdPshrg4W%2BuPYmG%2F7n%2BsQ3AF4hFBfiV3269UwP8vPksEf4gwH89%2F1cKOwO89uc%2FEUYFePuHn6oX5fCtl4jwhwPcYHj7n5%2Bup3z0u6DAUwDeufMS1WsNePqdpwX8xdaGsU%2FvkRxPAfj6J9r1ohydvv0kPnwcYDHY6JTTXz2JbR4H%2BMcrdWMfnX6DPFoHlG%2BUxsvlR47umEwyprJCq7PBwTBcWFz60kqWGSG1yhPGc8GcykodYpiMEeRdk3HH5lJr%2BowQCAzNmJPeYxH9DAyunWFCuah0Too2u3nwtbtfuv3qHVakJjfaJGGRkDOpTZHJ3DfZRNH9JTMxc4WUUdpkUaq02IyyUuWgEUm6ZFpym2PXJstlaQ2xLpXzKgKNCoTx6A3cUiGDw9xbI8ooXNwoM54zoPHcu0B6Yizd8IZFBtrIxSZbDT1cxAsJcAowyIzYcsq9%2BpKDTwuQEMVLlgfZ6RfEOjXRckXKmRJYbOsWF0JJZ%2FIm645H%2Fctttu8hhPVIPt3gRwjSgSfTKgO4YDMMfQ09Cmm9UVY2ERvpUlDlIrtcFTAznBRiWwcg0MKbdLHUAlJ2x7s7Vxjbj6bSYqs8hH9dyURL22S9TrcDPtetyZgrwRl8KIOJxBlEiFDBp3JJVS40X7LCSqEizykIJFeVqJcPxbDIA0SFmilRwiVNkjUpYVJyDghEpSYX0pXgBVmKoSD0S1VKGxLTmXGexZrPNVTRS6KiLMvh1JlcQ4Zlqxou2VYqUWUDwYKhuVbfgo5wMeKW60Ut1ChSMZiflRXxmXpU%2FSCPmBs7PWk8l%2FKJ85ZHfvnRzxzMpF2y3EBUDWZn%2BRPtekmBoWfSEXFIGGM%2FJA4RDbbJaNuMF2FRPbPWOrN1Vmic0gcUagE4IgNBlNxljoGktAAJBvCpcqheymcKvW5lxlUOWxkLjiHQeWPQqjcgUhO2wRMIbJ47j1avBgA2MRYbhhy8TEhGqB1ab6NTwgSBH2FbVBKFl6LJ5sqngWdiEIIE5eJs%2FqzIQeRSttmhp5UcFxnK41OO66oL7h%2F%2FqCLW4vA5PuG6jX1XkvEplIUrI4n11pRJWocwMKHMHS2%2Ff%2FxjKznmTJ7cP%2F5JmIIbiBLFAH%2FHzMRJOwMfiEZJvN8tPJso8nitMjPFIXQMQXNiYthU5dJhOfVFLKWY8GjKYmqxSm%2B3hNwo3JZsJ22apAik8Wusu1y1xzrxzeWQGfah3Fdjj2Z3%2BNrSagrjBsfSfMEGxdnAszIhdGQ1WbIJd0g4QV4axb5%2F%2FIMIvCdUfPCqQM8cFikblcpXVsA2ZRShCeMSJ8Ia3dNkejhsaTdZDW4qaVUSYQqeQRELrXHQJNSRedJmB5w8CaG1imFFkrugUtKIRR%2BY7H8Pj8qnFoZ2aw%2BEmRXMUw1zzOP31%2ByR7gm2NamahDELZWrWoUYJ2%2BIXVxZQg9tlnkgsr%2BZxGAJBFgp1kcS7wM6IWlx5yBMSoX1oAtKEgPFpGFQtAoJNaIU5GiadCGNh5ak2uxuGGKii56xC8e
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 Learning speech sounds is an extremely complicated procedure necessary for the 

adequate development of linguistic skills, which is governed by the interaction of universal 

principles of phonetics and specific phonology of different languages (Grech, 2000). Such 

interplay makes it necessary to conduct a comparative study of the phenomenon, especially 

contrasting Western studies on speech sound acquisition with the data available from Indian 

languages that have rather complicated phonological structure (Maphalala et al., 2014). Speech 

sound development among Western speakers was widely studied and numerous research 

projects were dedicated to consonant and vowel learning as well as phonological processes that 

included the use of standardized tests of single words (SSTP, 2022). However, when it comes 

to the study of the development of speech sounds in Indian languages, there arise difficulties 

associated with the construction of reliable native language-based testing instruments since 

translation of standardized tests may be inaccurate (Prusty et al., 2022). Moreover, the complex 

phonotactic rules found in several Indian languages, which determine the sound combinations 

in words, pose special developmental problems that require special techniques for analysis 

(Ranjitha & Sreedevi, 2024). 

Bansal and Kumaraswamy (2023) have found that vowel acquisition in Hindi can 

sometimes be different from what is generally known in Western languages. Such differences 

have also been recorded in the acquisition of consonants and phonological processes, meaning 

there is a need to find out more on how this process takes place in languages that have complex 

consonant and syllable structures (McLeod & Crowe, 2018). This is evidenced in cases of 

studies carried out among Korean speakers who learn English as a foreign language where it is 

possible to find out how native language knowledge affects speech qualities, thus impacting 

the learning process of new phonological patterns (Kim & Ha, 2023). In fact, when there is 

heritage language use in second language acquisition, as is evident when learning Konkani 

language among speakers of Malayalam language, native language knowledge significantly 
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impacts second language acquisition (Clausen et al., 2022; Mayr et al., 2021). This highlights 

the dynamic interaction between physiological and perceptual limitations as well as statistics 

of the lexicon in a particular language in the process of phonological development (Edwards 

& Beckman, 2008). 

2.1. Factors affecting speech acquisition  

Speech acquisition depends on person-to-person, based on multiple factors. Some of 

the factors are:  

2.1.1. Biological and Individual Factors 

Biological maturation is a primary driver of speech development. As children grow, 

their articulatory control improves, allowing for the production of more complex sounds. 

Age and Maturation 

According to the phonological developmental norms, by ages 4 to 5, most children tend 

to have acquired a considerable number of the phonetics of their language. Bansal & 

Kumaraswamy found that vowels are mastered by age 4, but specific phonemes such as medial 

/ɔː/ not be mastered by age 5. In multilingual Indian children, singleton consonants are 

mastered by age 4;6 (Lim & Chieng, 2021). 

Gender 

Although a few studies indicate that girls might have an advantage over boys in 

mastering sound in their early stages of development (Kehoe & Girardier, 2020; Kehoe & 

Havy, 2018), other studies conducted in India did not report any influence of gender on speech 

acquisition in English-Malay language among Indian children (Lim & Chieng, 2021). 

Oral Motor and Perceptual Skills 

Articulator coordination skills are extremely essential. The fricatives are usually 

learned late in comparison to the stops because of the need for a higher degree of articulation 
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skills (Grandon, 2016). In addition, children who perform well in terms of perceiving speech 

sounds have higher speech production accuracy skills (Munson et al., 2011). 

2.1.2. Cognitive-Linguistic Factors 

Internal cognitive processes play a significant role in how children organize and 

produce speech sounds. 

Phonological Awareness 

Children who have stronger phonological awareness tend to acquire and produce speech 

sounds more accurately because conscious sensitivity to syllables, onsets, rimes, and phonemes 

supports fine-grained mapping between heard sounds and articulatory targets (Chung et al., 

2019; Hancock et al., 2017) 

Phonological memory (verbal short-term memory) 

Better phonological memory supports holding novel sound sequences long enough to 

form stable motor plans and phonological representations, so deficits here are linked to 

inconsistent or delayed sound production (Schussler, 2012). 

Vocabulary Size 

There is a known correlation between lexical development and phonological growth. A 

larger total vocabulary in bilingual children is often associated with better accuracy in 

consonants and clusters (Kehoe & Girardier, 2020; Kehoe & Havy, 2018). 

Attention and executive control 

Sustained attention and monitoring let children notice mismatches between intended 

and produced sounds and self-correct. Poor attention/executive control increases persistence of 

error patterns and reduces learning from feedback (Nip et al., 2011). 

2.1.3. Environmental and Socio-Economic Factors 

The quality and quantity of language exposure significantly impact Speech sound 

acquisition. 

https://dummy-citation.com/citation?d=z%3A7VnfiyRHHd%2B73GFE8CUP5syDBcZkN27P9PyeuTPk9vb2kjObuOzmByhIarprpuu2p2vS1T2zIyJnAgoBXxIfFBFEEjC%2BBQU9ciFi8CVP%2FkDRByUE0T9ARMgh%2BPlW93T3zM7e7maDT%2Fdwe9tdVZ%2F%2BVn1%2F1eezL9xYOtv3lcMjFd5YOnVtyPviyXjQFaFT7VR7KpR9GZwZDN3eY7Lv%2BfgXacyTZolUgf7WjaXTbrer9m4snel5gibcuthx%2FvGjpaUl1xc9PD30nTHDkxOp4a2L63%2FbpSExlm7k3bq4%2FUZ0HY%2BF7y4tAHzk33%2Fdwqwp4ANf3aanBHDrg3PvFQA3f%2Fs64R8G%2BEH8NK1aBLh93y%2BfKwA%2B%2BIO%2F0NihgK%2F9%2FlcHAb66RENTwJ0336TjOAHgzj0r9JAB3nRpL8cGpEUp4AvvFc9w52Z7HlA8H6tITM7%2BdK2ro5A7EXvKk5rpKHYnTOzxgQyEZpEnmAx6fiwCRzDVYz4P%2BjFQLBlEIgy4z5Z7IbAwPmE8cJmjBkNf7MloYqZLTJc6kg4bhmoowkgKvbKaw4i9KQwGHRFE7EoILA9fHcbRKtPKkUo4KlADYOiIR7FmyzsbOwChz%2FVF4IowfaDvOsDqYTsqxDwtv2asjlSE1zQlRR8h2ruxz8PJClOB2ebQw0d81TcIMNaNHcoHxrvSl2Q2AQ1oDu0phaOx5CkBtvRQ8F28Yo4nfRfvYFlfuKx6oVli6%2Bk7NuQ4CEcOeYQhiW8ETHWvCTiBQIfSieJQsICc0GcR17s0aexJWA5TJ6l5WDtWoQunCR9r8RgpFgkdMVf2egIfivbtKnVBCd4WufX6%2FevfZz0ZYunUM5qNgQB3uomJcNPAHAGd1e1cjnG9%2FzSz724LHfuRBqSLMWO0x6OCKdinYnqodkXBFsfjFKMihENx6hPmIQVyM8qzJsBorhPT%2FFhjlWYed5mOYYVUIQszG8haGZoFxfmMO06MD05oCmHzUGqKE1WMAOzmUm42%2Finzma6ICOJgTO0oWED7Dubg4BScXY%2FOJuhrOreRdAUT9JMSEOWbOaHS2ioklslEHA4Fa2JuVwamlrOxjDzG2fvXv4c8wSS%2FELACIeJEcHyJXUUEui6CXCFc5%2FJQ7A2VRjSuMiTdappJefoUszCvFIjhxdlUYo%2BLiQna87NTuPM8tmNMuJAbKfXgwu03fDWI8lTF8SFkUcU464dqTMnTVShnphDRGpNWhXwXBGdS7ijJP1ExIWYnOE1xtnwpDiLOHoA1%2FZAPVlnVtlsX2BWs5oGydgbkhgfYo8p3EQkSh1y1KzZP%2FuteyAcwyUCZkeoFtumLd35m4KorJebi4HZvLH3S42nJnpwJ7lTvO9X7TvW%2BU73%2FP9XbxykIrYV7Gb7vV%2B1qw6rYA%2BR3xFFwwqtBTxH94HHkIYOv%2BxJn70RXTEK71VKtIaTWsTiNuhvB4ee%2BqGJTPuB1k11sM42Z3kj58UDcWxpm4JsZp0Hm9cU2ZgrciqUJ%2FC28OXfqfs%2Fn09%2Bf8GllKLsxFROwotMuMpJW9HrITH8iHheeEqIvRyLwnuBhn4cickPlC3PZnp3sPsZHk%2Bncd15HaEuRzHWkC%2F70McdVcu9cxS5V7EqrrO2a3bBtu1Np42e91Xal7gbX8VMHL0gatGhUVurNjtVq2lVnwPvXqh27Xq1WqrWKj4wL1sxZX3XDZrPdaDRr9Uqzg05Qr3faHo1znODus%2FkidziQrgfspt1qVq%2BZkzaOuoZm0rYqVavSHgzjLroq%2BmTiq1Nmn3ufXueDbijdvmBPB9hkiE48YVuIc72LH%2FCSI54O%2Fcmpu7woGurz5fJ4PC4500UlFfaRxKEoaxGOJMwuczW0snHLjJE%2FEJrlkRTj8kat2ag0a2uX7Y1Os97o1C%2B3K521WvvKxqVGe6NWK%2B%2FMHyEvgbOWXTmyHHhZWy
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Socioeconomic status 

Higher socio-economic status correlate with greater phonological achievement like in 

terms of higher percentages of correct consonant production (Kehoe & Girardier, 2020; Kehoe 

& Havy, 2018). In India, studies conducted with Kannada speaking children found marked 

disparities in semantic language tests among children with different socio-economic status, 

especially around three years of age (Dadlani et al., 2018). 

Input Quality 

Exposure to “infant-directed speech” (higher pitch, simpler syntax, and 

hyperarticulated sounds) helps infants and toddlers establish clear phonological 

representations, which serve as the foundation for later production (Munson et al., 2011). 

Cultural and Educational Changes 

Shifts in social and educational environments in India have been noted to potentially 

delay certain acquisition patterns in languages like Hindi compared to older norms (Bansal & 

Kumaraswamy, 2023). 

2.1.4. Factors Specific to Bilingualism in Indian Context 

For simultaneous bilingual Indian children, the interaction between two (or more) 

languages is a critical factor. 

Cross-Linguistic Influence 

Bilingual children may experience “transfer” where the phonological rules of one 

language affect the other. This can be positive (acceleration) or negative (deceleration) 

(Hambly et al., 2012; Scarpelli & Core, 2015). For instance, exposure to Tamil, which shares 

certain consonant clusters with English, has been found to accelerate the acquisition of English 

clusters in bilingual children (Lim & Chieng, 2021). 
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Language Dominance and Exposure 

The percentage of exposure to each language is a strong predictor of accuracy in those 

specific languages. Higher exposure typically leads to higher PCC and fewer error patterns in 

that language (Kehoe & Girardier, 2020; Lim & Chieng, 2021). 

Typological Complexity 

The frequency and complexity of specific sounds in a child’s languages influence 

acquisition. Indian languages often feature retroflex sounds, which can be among the more 

challenging sounds to master, even for children with typical development (Bathina et al., 2022). 

Multilingual Environments 

Many Indian children live in environments where they are exposed to three or more 

languages and this “multilingual effect” can lead to different error patterns compared to 

monolingual peers such as specific patterns of cluster reduction or substitution (Chervela, 1981; 

Lim & Chieng, 2021).  

Global Milestones in Speech Sound Acquisition 

While the exact timing varies by language, a general sequence of mastery is observable 

in children around the world: 

Early Mastery (by approximately 4 years) 

Children typically master plosives (e.g., /p/, /b/, /t/, /d/, /k/, /g/), nasals (/m, n/), and 

glides (/w/, /j/) relatively early (Crowe & McLeod, 2020; McAlister et al., 2022; Tresoldi et 

al., 2018). For instance, in Italian and English, voiceless plosives like /p/, /t/ and nasals like 

/m/, /n/ are often mastered by age 3 (Tresoldi et al., 2018). 

Intermediate Mastery (4 to 5 years) 

Affricates (e.g., /tʃ, dʒ/) and certain fricatives (/f, s/) generally reach mastery during this 

period (Crowe & McLeod, 2020). 
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Late Mastery (5+ years) 

 Liquids (/l/, /r/) and complex fricatives (e.g., /v/, /z/, /θ/, /ð/) are often the last to be 

mastered (Crowe & McLeod, 2020). In Fiji English, r-clusters may not be fully acquired until 

age 9;6 (McAlister et al., 2022). 

Linguistic environment significantly affects these timelines. For instance, Danish 

children often resolve typical phonological patterns between ages 3;6 and 4;6, whereas 

Norwegian children may not do so until after the age of 5 (Fox-Boyer et al., 2021). 

2.2. Bilingualism 

Bilingualism, especially in the Indian scenario, is a complex process where the child 

acquires two or more languages at the very time of birth or infancy itself. Simultaneous 

bilinguals are those who learn two languages from birth or before the age of three (Scarpelli & 

Core, 2015). The simultaneous learning process involves exposure to two phonology systems 

simultaneously. There are certain differences between the development of children who speak 

two languages simultaneously and those who do not. The idea of bilingualism may be explained 

in various models. 

2.2.1. Models of bilingualism 

The study of bilingualism also includes well-established theoretical models to explain 

how two languages will interact, especially in speech sound acquisition and phonology. And 

these models are valued for their strong empirical basis and predictive power across the 

lifespan. Some of the models are: 

a) The Speech Learning Model (SLM/SLM-r) 

Flege (1995) suggests that bilingual individuals maintain phonetic contrasts 

between languages within a shared phonological system. Here, the 2nd language, L2 sound 

are identified as identical, similar, or new, and it predicted that “similar” sounds are the 
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most difficult to acquire, while the revised version emphasizes lifelong phonetic 

reorganization based on input.  

b) The Perceptual Assimilation Model (PAM-L2) 

Best and Tyler (2007) explains 2nd language (L2) perception as the mapping of 

non-native sounds onto existing 1st language (L1) categories, which results in varying 

levels of discrimination difficulty depending on how sounds are assimilated.  

c) The Second Language Linguistic Perception (L2LP) model 

Escudero in 2005 proposed that learners initially transfer their entire L1 

perceptual system to the L2 and gradually restructure it with increased exposure, 

effectively predicting developmental patterns in both sequential and simultaneous 

bilinguals. 

Theoretical Frameworks in Bilingual Acquisition 

Research into bilingual speech sound acquisition often focuses on how the two 

linguistic systems interact. There are three primary outcomes of this interaction: 

Deceleration 

The child’s phonological development in one or both languages may be slower than 

that of monolingual children (Hambly et al., 2012; Scarpelli & Core, 2015). 

Acceleration 

Exposure to two languages may speed up the acquisition of certain sounds or structures. 

For example, bilingual children of Indian heritage acquiring English and Malay have shown 

accelerated acquisition of consonant clusters, likely due to the presence of similar structures 

across their languages (Lim & Chieng, 2021). 

Transfer 

 Phonological rules or features from one language are applied to the other. This cross-

linguistic influence can result in error patterns that are unique to bilinguals and are not typically  
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seen in monolingual development (Hambly et al., 2012; Scarpelli & Core, 2015). 

Key Influencers of Bilingual Speech Development 

The proficiency and accuracy of a bilingual child’s speech are heavily dependent on 

several internal and external factors: 

Language Exposure and Dominance 

The amount of daily exposure to each language is one of the strongest predictors of 

speech sound accuracy. Children generally show higher percentage of consonants correct 

(PCC-R) in the language they are more frequently exposed to (Kehoe & Girardier, 2020; Lim 

& Chieng, 2021). 

Lexical Development 

There is a significant correlation between a child’s vocabulary size and their 

phonological accuracy. Bilingual children with larger total vocabularies across both languages 

often demonstrate better performance in consonant and cluster production (Kehoe & Girardier, 

2020; Kehoe & Havy, 2018). 

Phonological Typology 

 The structural similarities or differences between the languages play a role. Indian 

languages, for instance, frequently utilize retroflex consonants and specific medial clusters, 

which can influence how children acquire sounds in a second language like English (Bathina 

et al., 2022; Chervela, 1981). 

Types of bilinguals 

According to Thirumalai and Shyamala (1986), there are five classification systems for 

bilingualism. 

A. Balanced and dominant bilinguals 

These terms were proposed to understand the level of proficiency, or the degree of 

bilingualism. Lambert (1978) suggests the term balanced bilingual for a speaker who shows 
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equal proficiency in all domains of speech, in both L1 and L2, and for speakers who are 

dominant in one language, but not the other, the term dominant bilingual was used. The less 

dominant language is called the subordinate language.  

B. Compound and coordinate bilinguals 

Based on their patterns of language use and function, Ervin and Osgood (1954) suggest 

two types of bilinguals: compound and coordinate. Their definitions are inspired by 

Weinreich’s (1968) concept of compound, coordinate and subordinate bilinguals. Weinreich’s 

typology of bilingual description is based on the understanding at that time of how the two 

languages are mapped in the brain. Ervin and Osgood, however, were concerned with how 

these different types of bilinguals come into being based on their language use. Ervin and 

Osgood merged Weinreich’s concept of compound and subordinate bilinguals and called it 

‘compound’. According to them compound bilinguals develop through their experience of 

using the two languages simultaneously in various domains whereas coordinate bilinguals use 

one language in one domain and the other language in another domain (for instance Language 

A at home and Language B at work).  

C. Natural bilinguals and structure bilinguals 

Based on the method of acquisition a distinction is made between natural bilinguals and 

structure bilinguals. Skutnabb-Kangas (1981) refer to the term natural bilingualism for 

speakers who acquire both languages in a natural setting and not with structured instructions. 

On the other hand, structure bilingualism is where a language is acquired in a structured 

environment like a school or from a tutor. It is possible that the natural bilinguals acquire one 

language in one domain and another language in another domain. This is common with children 

of migrant populations who speak one language at home and another outside the home.  
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D. Simultaneous bilinguals and consecutive or successive or sequential bilinguals 

Another distinction made is on the basis of the age of acquisition. Children who acquire 

two languages as ‘first languages’ or L1s are called simultaneous bilinguals (Hamer & Blanc 

2000; Lyon 1996). This is also called “bilingual first language acquisition” (Meisel, 1989; de 

Houwer, 1995) or early bilinguals. On the other hand, children who are exposed to one 

language at home until the age of three and come into contact with another language later from 

their neighbourhood, larger community or school after the age of three are called consecutive 

or successive. The defining factor of consecutive or successive bilinguals is that they are 

speakers who acquire another language after already knowing a language (Hamer & Blanc 

2000; Lyon 1996). This is also called “bilingual second language acquisition” (Meisel 1989; 

de Houwer 1995). There is no upper age limit for bilingual second language acquisition (Meisel 

1989, de Houwer 1995). Such bilinguals are sometimes broadly called late bilinguals as well. 

The Indian Multilingual Context 

In India, multilingualism is often the norm rather than the exception. Children in these 

environments frequently move between a regional mother tongue (e.g., Tamil, Hindi, or 

Telugu) and a lingua franca like English or another regional language (Bansal & 

Kumaraswamy, 2023; Lim & Chieng, 2021). Research indicates that children may master 

certain phonetic inventories, such as vowels and singleton consonants, by age 4 to 5, though 

more complex structures like retroflexes or specific medial clusters may continue to develop 

(Bansal & Kumaraswamy, 2023; Chervela, 1981). Children are exposed to different languages 

as they converse in their mother tongue at home or neighbourhood and other languages at 

school, peer group, or friend circle. This exposure is mainly seen in urban areas of India where 

people from different regions meet on a daily basis. 
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2.3. Speech sound acquisition in monolinguals and bilinguals 

The development of speech sound acquisition globally demonstrates a combination of 

universal milestones and language-specific trajectories. Research across 27 different languages 

indicates that by age 5, most typically developing children have acquired the majority of their 

native phonetic inventory (Crowe & McLeod, 2020; Haaften et al., 2020). There are several 

Western as well as Indian studies on monolingual and bilingual speech sound acquisition. 

Emphasis should be given to both groups for better understanding and comparing the 

differences. 

2.3.1.  Speech sound acquisition in monolinguals 

Stoel-Gammon (1985) found that children between the age of 9 to 24 months develops 

speech sounds gradually, with voiced stops, nasals, and glides appearing in initial position by 

the age of 15 months and more complex sounds like voiceless stops, velars, and some fricatives 

emerging by 24 months. It was also noted that in a study by Fudala and Reynolds (1986), they 

reported acquisition of /s/ and /z/ being relatively late, which was around 6 to 11 years, with 

fluctuating accuracy, and Templin (1957) showed that most initial consonant clusters are 

mastered by the age of 4, whereas more complex clusters continue developing until about 8 

years. Table 2.1 maps out different studies on Speech sound acquisition in English. 

Table 2.1 

Comparison of studies on Speech sound acquisition in English from earlier studies 

Speech 

Sound 

Wellman 

(1931) 

75% 

Poole 

(1934) 

100% 

Templin 

(1957) 

75% 

Sander 

(1972) 

75% 

Prather 

(1975) 

75% 

Arlt 

(1976) 

75% 

Fudala 

(1986) 

90% 

m 3 3.5 3 <2 2 3 2 

n 3 4.5 3 <2 2 3 2 

h 3 3.5 3 <2 2 3 1.5 

p 4 3.5 3 <2 2 3 2 to 3 

f 3 5.5 3 3 2 to 4 3 2.5 to 3 

w 3 3.5 3 <2 2 to 8 3 1.5 

b 3 3.5 4 <2 2 to 8 3 2 to 3 

ŋ _ 4.5 3 2 2 3 3 

https://dummy-citation.com/citation?d=z%3A7VrNjxxHFV%2FjkEQIIoE4JEKRCqSQWZjvz10vKB7PYnuTtbPyOvYpMjXdNdO129Pd6erZ2cnJSuAQJUIhfEgQDiAFcUCCKCf2gEBCOcRISNyQOAD5B0DAAWEh8XtV1T09uzP%2BkLggOVLs6e7qV%2B%2Fj937v1Wu%2FcrTy0aEfOjwJ46OVU3sRH4rL41FfxM56pzkIYzmUwUOjyB1clEPPx%2F%2BJwjqpX5FhoN44WvmI2%2B%2BHh0crDw08QQtuP%2FPPXz5zdmVlxfXFILl9dvOJ176KKycJo9tn2YuP0SMxkW7i3T7bOP3Wn3GZ2%2Ff0QoGv%2FYCWWYFbf3mbZQKf%2BuSreYFf%2BNrPaLP7E%2FjZT12gKyOwIN6%2FmRO4%2B%2Bbv71%2FDOYHF%2F7j4nQncuvwPury7wLd%2FvURg5bUX6SLTcD25N4HfXyaw9jGe9%2BHOqW%2BQf%2B8m8F8%2F318msP7Ep%2FM%2B3Ir%2BTZf3q2FzFuXGd%2FfmTH7qT7TyfjXMCWz%2B%2BMkf5jWsv3svAu%2BgYftzSV7guW%2F%2BjVx6N4F%2F%2FbtPcF3kw7XdP9CjVOBz337jHqJ8tvyOBtsigRs%2FfY%2FUTQX2vvPk8SiLl8ZhIqankx4yOwx4kCgmA7Y5ThyPXeJBIGIWDhiPE%2BmMfU0AbMfnjlhwN1TyQCh2PpbEFPTzMlfcV2xbvjSWrmIXfOni7jnp877kPouKrM9GbBtXoSuCBLcGRXbAJqzrH4jQ5zFLisxlqsheZgHziyxmO6FKSjx9XHBWWeHWq6tF%2FPkWfn7w3irb4dAIovbYNUFr9vFwuMoO2fuvQ4MwoWceuwyzz7Dz4Thm3HUlmYD7zswLPBYsioWCXsIln0S4EyQe7ijWFw4fK8FwOWVh4OMPx4EoLPNDHkzCGObywK2EEI9fvh9GXhgIVWb1aq0JfXcn3JO%2BZIULPBjuSSYSrNJPW%2FRUJGrCA84Kl7g3jjnJgmHKCQUtaWPJRQ6lecB6MVwhWKEbOx6CNZPTwaJNHkjlsULPJ3UDLeZ8eFg6F06x1i7aDceJx7oDilvAvhIMff2O3W4mcG1Vv78FB9LGhavwTui7ed3XVstsJw4PpCuDIePMiUOlSj4uxlIBLCwWB1JMCDwOzHfh0Q9vfk%2FN%2FM64A6woHY8iu%2BRsi9DVu%2FbicAIrjRpYXnL8sYvAJB5PyO1wMfPhyjGwrVirNBU8LkG7bB%2Fm8QMB8SXIj%2FHiCEDKxbvIJhJekIErof0YWJhJc%2BWgNBAxmaRjje0QeKYi4cgBjMqhRqujdwrChE3hmb7A3iOuEkG74qleArll5gIn%2B0crj3m8r5KYO8n0E%2BdN5klghl0XgPoFEY8QRCdTB9uG%2BxAZ6ByDNv0psBqO4aN6k42k71M2Qje%2BL2LgresnXjgeekwlY1fCGjxNphFi7ds0x1pBf2kZroDQMBoB6sYOrT8sdMcOEqEIu%2BKRYugTmEY0BZXiQxehHw61XMfjZA5cRkHHloNsy7x8ChvsiskoPoqAYh0DztR4AL9KWkMWxzAdoUNCgnn2EYby1ZANYT2WuiLh0odnwSxOLCPNRbSfCdBiw2b6wH%2F2AUVX%2B6OkfUeXGXQGcThidZaErIOYcri1iwsiEkiqtaqNxeKy93GLcOPCHbHsj4lQuE4NrebMREirb1RL7Y1azexDpAMPyohbEko8QINCoKNv80sJx%2FIXxXhaZlchFfok41iUAj4iXRKu9lO%2F9MJRBCVi1s0T%2BFYA7cbaP4Ved2uVTcBcYA3kWAgA%2BD52yVyqwwV07ZrrvHPpNROMvtUZENYYKNRWWYQ%2Bk6ge1ubSxgnjGOJLRA%2B0Y2Gn1ytdMXyTe%2BMAHIB6Yldj1bXe6gZIQTOCkYX6QYv0m2rqU6Vx4JYY6IU3oA5Cgc4XiYAXG6vQdBgLygowEtzii0OZTFlBY3uEVweC6xc9KWIOip1iQ5Jd
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j 4 4.5 3.5 3 2 to 4 _ 3 

k 4 4.5 4 2 2 to 4 3 2.5 to 3 

g 4 4.5 4 2 2 to 4 3 2.5 to 3 

l 4 6.5 6 3 3 to 4 4 5 

d 5 4.5 4 2 2 to 4 3 2.5 

t 5 4.5 6 2 2 to 8 3 3 to 4 

s 5 7.5 4.5 3 3 4 11 

r 5 7.5 4 3 3 to 4 5 5.5 

tʃ 5 _ 4.5 4 3 to 8 4 5.5 

v 5 6.5 6 4 4 3.5 5.5 

z 5 7.5 7 4 4 4 11 

ʒ 6 6.5 7 6 4 4 _ 

θ _ 7.5 6 5 4 5 6 

dʒ _ _ 7 4 4 4 5 

ʃ _ 6.5 4.5 4 3 to 8 4.5 5.5 

Note. Adapted from Prathima & Sreedevi (2009), Articulation Acquisition in Kannada 

Speaking Urban Children: 3-4 Years. 

Pyata and Banik (2016), examined phonological development in typically developing 

Hindi speaking children aged 2.5 to 6.5 years, and it was found that most of the stop consonants 

such as /p/, /b/, /t̪/, /d̪/, /t/, /k/, and /g/ were acquired across all word positions by 3.5 years in 

80 to 100% of children, while /d/ reached similar proficiency by 4.5 years. Fricatives such as 

/f/, /s/, /h/, and /v/ were mastered in all positions by 3.5 years in at least 80% of children. Among 

affricates, /ʤ/ was acquired across all positions by the age of 3.5 years, whereas /tʃ/ was 

acquired initially by 3.5 years and in medial and final positions by 4.5 years. Aspirated 

consonants like /bʰ/, /kʰ/, /gʰ/, /tʰ/, /dʰ/, /ʤʰ/ were generally acquired in all positions by 3.5 

years, while /ʃ/ emerged by the age of 4.5 years. The affricate /tʃʰ/ showed a delayed pattern, 

where by 3.5 years it was acquired in the initial position, by 4.5 years in the final position, and 

by 5.5 years in the medial position. Dental aspirates, /t̪ʰ/, and /d̪ʰ/were acquired by 4.5 years in 

at least 80% of children. 

Similarly, Roshini et al. (2025) gave attention to phonetic repertoire and syllable 

structure types used by Tamil-speaking children with and without language delay. The presence 

of retroflex consonants, geminate clusters and semi-vowels amongst consonants and increased 
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production of mid vowels were observed amongst Tamil-speaking children around two years 

of age. These findings highlight the influence of ambient language (Tamil) on the pattern of 

speech sound acquisition. Table 2.2 compares the percentage of children with different 

consonants in their inventory amongst late talkers (LTs) and typically developing (TD) 

children. 

Table 2.2 

Percentage of Children Producing Speech Sounds in LTs and TD Children according to 

Roshini et al. (2025)  

Percentage of Children (%) LTs TD Children 

> 90 /m/, /p/ /p/, /b/, /t/, /d/, /k/, /m/, /oʊ/, 

/d/, /n/ 

75–90 _ /g/, /l/ 

50–75 /t/, /k/, /b/, /tʃ/ /s/, /tʃ/, /h/, /ŋ/, /j/ 

< 50 /d/, /n/, /j/, /h/, /v/, /dʒ/, /g/, 

/ŋ/, /tʃ/, /s/ 

/f/, /dʒ/, /ʃ/, /ŋ/, /r/ 

Note. LTs = Late Talkers; TD = Typically Developing children.  

Prathima and Sreedevi (2009) examined speech sound acquisition in Kannada-speaking 

children aged 3 to 4 years, considering place, manner, and voicing features. Most unaspirated 

consonants across bilabial, labiodental, palatal, dental, velar, and retroflex places were acquired 

by 3.0 to 3.6 years, while /h/ and /r/ were mastered later due to much greater articulatory 

complexity. Voiced sounds were generally acquired by 3.6 to 4.0 years. Vowels, nasals, 

diphthongs, and plosives emerged early, whereas trills showed the most delay. Recent clinical 

observations indicate that most Kannada singleton consonants are mastered by the age of 3 to 

4 years. 

Deepa and Savithri (2010) studied the speech sound acquisition in 2 to 6 year-old native 

Kannada speaking children. All the vowels and diphthongs were found to have acquired by the 

age of 2 years by 90% of the children. Most of the consonants were acquired by the age of 2.6 

years; except /tʃ/, /dʒ/, /t̪/, /d̪/, /ŋ/, /r/, /l/, /ʃ/, /s/, /h/, /ɭ/ and clusters. 
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Table 2.3 

Comparison of earlier studies on Speech sound acquisition in Indian Languages  

Speech 
Sound 

 

Tasneem 
Banu 

(1977) 
Kannada 

75% 

Usha 
(1986) 
Tamil 
75% 

Padmaja 
(1988) 
Telugu 

75% 

Arun 
Banik 
(1988) 
Bengali 

90% 

Maya 
(1990) 

Malayalam 
75% 

Prathima 
(2009) 

Kannada 
90% 

Divya 
(2010) 

Malayalam 
75%           
90% 

Deepa 
(2010) 

Kannada 
100% 

Neenu 
(2011) 

Malayalam 
100% 

m 3 3 2.6 2.5 3–3.6 3–3.6 2–
2.3 

2–
2.3 

3–3.3 2 

n 3 3 2.6 2.5 3–3.6 3–3.6 2–
2.3 

2–
2.3 

3–3.3 2 

ŋ _ _ _ 2.5 3–3.6 _ 2–
2.3 

2–
2.3 

3.4–3.6 4.6 

p 3 3 2.6 2.5 3–3.6 3–3.6 2–
2.3 

2–
2.3 

3–3.3 2 

f _ _ 2.9 _ 3–3.6 _ – – 3.4–3.6 – 

h _ _ 2.6 3 3–3.6 _ – – – Above 6 

k 3 3 2.6 2.7 3–3.6 3–3.6 2–
2.3 

2.3–
2.6 

3–3.3 2 

b 3 3 2.6 2.5 3–3.6 3–3.6 2–
2.3 

2–
2.3 

3–3.3 2 

d 3.6 3 2.6 3 3–3.6 3–3.6 2–
2.3 

2.3–
2.3 

3.4–3.6 3.6 

g 3 3 2.6 3 3–3.6 3–3.6 2.3–
2.6 

2.6–
2.9 

3.4–3.6 2 

r 4.6 _ 3.9 4 3.7–4 _ 2.6–
2.9 

– – 5 

s 3 3 3.3 _ 3.6–4 3–3.6 – – – 4.6 

ʃ 5.1 6 3.6 3 5–5.6 3.6–4 – – – 4 

tʃ 3.7 3 2.6 3 3–3.6 3–3.6 – – – 3.6 

dʒ       2–
2.3 

2–
2.3 

– _ 

t _ 3 2.6 3 3–3.6 3–3.6 2–
2.3 

2.3–
2.6 

3.4–3.6 3.6 

v _ 3 2.6 _ 3–3.6 3–3.6 2.3–
2.6 

2.6–
2.9 

3.4–3.6 2.6 

l 3 3 2.6 3 3–3.6 3–3.6 – – 3.4–3.6 3 

t̪h _ _ _ 3 6–6.6 _ _ _ _  

zʱ _ _ _ 4 _ _    2 

j 3 3 2.6 3 3–3.6 3–3.6 2–
2.3 

2.3–
2.6 

3–3.3 _ 
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2.3.2. Speech sound acquisition in bilinguals: 

Bilingual phonological acquisition involves mastering the sound systems and 

production patterns of two languages. Although overall development is comparable to 

monolinguals (Junker & Stockman, 2002; Pearson et al., 1997), language-specific acquisition 

patterns may remain less clear. Early bilinguals produce shared, cross-linguistic sounds but 

often do not yet differentiate phonetic contrasts or phonotactic complexity (Redlinger & Park, 

1979; Schnitzer & Krasinski, 1996; Volterra & Taeschner, 1977). Language-specific 

influences are evident, such as typical Spanish vowel development, but delayed German 

contrasts in Spanish–German bilinguals (Kehoe, 2002), and cross-linguistic facilitation of 

complex structures (Kehoe & Lleó, 2003). While sound inventories are broadly similar to those 

of monolinguals. Bilinguals may show cross-linguistic error patterns (Holm & Dodd, 1999; 

Keshavarz & Ingram, 2002; Anderson, 2004) and somewhat slower or variable development, 

and accuracy improves with age across groups. 

Analyses of Indian Tamil heritage bilinguals indicate that all singleton consonants reach 

mastery by the age of 4.6 years, whereas the vowels will be fully acquired by 2.11 years. The 

shared clusters, such as those involving Tamil-English overlap, may emerge earlier than in 

monolingual peers due to ambient phonological facilitation (Lim & Chieng, 2021). Further 

analyses of Hindi-speaking Indian cohorts demonstrate that vowels and most singleton 

consonants typically reach mastery by 5.6 years while clusters continue developing through 

6.6 years, thereby furnishing essential clinical benchmarks that differentiate typical bilingual 

trajectories from those affected by dominance variations (Bailoor et al., 2014; Rhydhm et al., 

2019). 

A study on 3-4-year-old sequential Kannada-English bilingual children by Bailoor and 

Krishnan (2014) revealed the occurrence of a total of 14 phonological processes. The most 

common processes occurring were fronting, cluster reduction, Epenthesis, initial consonant 

https://dummy-citation.com/citation?d=z%3A7VbNbttGELZbFM2ltx4aFAXm0kIGJFmUfyLHpzRNkLQOGiQGXKDIYUWOyI2Xu8zu0pJuaV6hl76KH6Gv0Sfpt0uRktv8HXroQQfL5HJ25pvvm9md3653Pp0ZK3OpP%2BdXtfG8vPXH84o5LUikr2rppJdG03RJj3Umhaa0kCqzrEk6qnXGdsCLShnL2ZDOCyw6X2dLkvqKnZe58Ozogc6VdMXgiVBiSe6t7oHCL9fee%2BPT0fHg8JRGR3tkZuQLxp%2B0GSlhc7gm9oWWKeXW1BX1GnR7iEsxipOiT4LKWnk5WJnGFyV1XgtFqam1t8sAmm9%2BKU3GioTObi5XhdFGmVymeEFWniprKuM4C%2FB7Z7Ls0wUr5fr0HT0yc2GzPv06HiVHL%2BgZaAhZvNvhBht36cGVzFinTDNrSmSRWuPcwHEaPsO4oRj%2BWmJLoBVWajwg9yHdR4zo9izEkhAidTGjp4jJ4a1P45Nekuz16c7JwV%2Bvf58kySmsy4h48oKebCJd67cK0wh5IwG21liqhPdstbv7X9AKLYPsSMXLoNi7WBiTN3RISxbWkVFZVwGa7hdSs%2BOurj6OmoNxLxmBmsnkBNScJOPhHs3ZMtUbsCoLx9qTcI6dK%2BMj3AhAQ2wAmTVR23rPhBeotrmhK7YOKUST4OkDfPRW9Ef3MbUVGpGVyMWBcKACBcHXOtEggMhj2QWfXOJ1o%2BWCsxuxWulWvmMaTVOvvZIrzBzBUlNWwoqpAg2bPkqpgBjB4EX6Yr0PIAzg2bZr8Sg90IH6gAk1lUf4TgCmEoEKfBzSPQWd8VExvCKsdpBe%2BxZk3Ns04CHOi8aeFylXnoBivYFSVQeiqLef%2FXm93xJ4Yz%2BNjvsQN0MmPuBBOSmJLZus%2BQJFFYAqE%2FL9Z3l1tSGgW6zPBtIVWFNvAT0%2BpSSJUkSL9wliheUoBp7nArxRxqllgeiR6iD1KjqqNFZfl%2Fxb3Q7puQHZH7BqgrsC0SPiKWRcC0Q9HubDfjindOAMPRNlXm1r2yVI0e7Bi8Jx2exrK7tVB0Hq2N44yMtKtUo0p8BM1eFQjG3Teau1DO0kFPQJ1RQ6sJzK0I2dTQr0IoX%2FptuH9HOAEL4E884sM2gnEY9dWBuLg2Bae9IGUvJitdgkNsPlEVuuEFcb0LAEpB%2B67ZqW4oW3Ar846mp4hK9zgfYJHLuoS3cTHky%2B3UNn5YVvwok0ZcUWV0oTb7M%2B13dCyykuZBlyarxHId36Wyyd1Y4GV3uszUIn6By2kNZKMMGN%2BGl7gCJtY0soFPrCrBIddHSGOhAVKG9UwSuGBPCPnZfazBVnwWh1atUWqUIyCVTCB0K647Mty%2BUwmxt7eb3zRSGmDuSlfjurbGeV7ayynVW2s8p2VtnOKttZ5X80q6iQOU7b7Afkno9H46NBkpQBn0Ab2sfAc73zWS5qX0C91wolBM0eRt2yZJicsHSu5k%2BBwitefL2ac85axAHmI3Q90p5dGVWX%2FNXtqnN%2Fho6Ho%2BudXVnB%2Bhl28fXOJ3ImrfNPsXJ7VxUKjd88L1RHHMC8gWWmcbjh%2F2wWpFimuG05R%2FXq4lEt6cIgvDWKd%2F5tOsM5wwgXrV%2FdyyyuNoHDh5l%2BBNhmWyozh%2FTTzMjFN8lomIwmo%2F3x6Gh0dCdZDMFWYOD4cDw%2ByaSb6tf4dfqNDBYDmPzSPo0naSnylwfJycHxQXJ8PCpMxbgNeHF5sV58GamMSrwMvgejySC5U1b1NJRSK8ZuTKQ6F0tMiBiLHlr0l3S5q6d%2BWYUML4VFTSg%2Bx%2BsuKonN7CdU3uYye6HUErYqRXlk3y%2Fvh9Ft11ueoRdD211ghnVx9cuVto8%2FZuTsWix2wWq%2B7cVG2etuqCwAvYUCVYtB4X3l7u7vg%2BKhsfn%2Be1n%2BGw%3D%3D
https://dummy-citation.com/citation?d=z%3AtVjbbhzHEaUEJTGC%2BDGIH%2BvBMSyA3BtvpvQkUnZMi7YIko7hx96ZnpnmzkyPu3t2tckL4SAfEORr%2BDv%2Bkpzq7tkLuRsosU1wb32tOlV1qmp%2BvN95mmmjclX%2FLp1pM7nf%2BUMhxtYZkbj5h38%2FK1vrpLEkjCRXSMqkcK2RllRNcirNnIhKUeetyCXRSxoLqxJRlnNePadE1DSWlOja6lrUjpJwIHZZvEgbmmqimSwfzPTo0ui0TZzSNelswwkKQlFS4C5ZQ%2FycnLATEnWKQVWmRtYYmUCocJNTFTTQVEphMFPIilUQ9Xwhfo%2BXvW6NPwuqWtemc1KOZsJSpluc7ArheBW9LVMvKjTovi1ubbzgMqVKA7REGyMT3gV4U8tH1DTHaTm2dXteerlxKTbwbbWmXNZ8sMwy3g0bbYAg3MQQ9egLOXu8ApqzBfCu2zIlNsVCuigYLDWGnTrhATWNsAGvOZCyPMCm3YX8LB6EW6xNA1af0R7RT3f%2FIjrBRrwWG%2F1OGBdaWafKknKjdRXxVYbshAdhlCjUBgV6dANTqFqMVakcvGq5WKRt6ahUsPEmxf21%2BIDEZGSjjYPSMPlUWEd1W43Zh2AtmSrhjEqo0U1bioAm%2BWsbOLrEocETBDwIRtKUqWAsEskPrbLK%2B2gjHO5d81U43UKeXeqXfW%2FlvunzvamCZYGio6bQtXRegHAWvM3oin0qU1PWgejQuzAiBd6MsGOTEh3z26qVWO6TAX0J%2BRRBWNVWZJNCayCvGfaF6YJNZAkHgE7%2BukwZAIM7XKFMClOJFHd7%2FNkr%2BU3%2B0Iqyw44V7Y7jSGJLAhNXGCnDbh93P93920cH1FI4nwj34Y%2Bl4ejJHh1aiRI7GalM%2Bu%2Bs1auoFMcQTI6D2K6wTwNiSuGaKim6O%2FCb4YA8ANSqcQnWMrgFWMPZW8u%2Bv6A1B0kAuih3PWCQxN8Mh%2FPbg21xnA%2FeHl2DRlowXusDOUjBLFP7CGX9u9jkmf7Eij4sf2r8h534D2DDH6BYPxg%2BJuGjCR9VE%2Bac6PfoVWl1JI9CTBm4VVd6Lw1ssF%2BHl0cU%2BNh2fAsPiLOqBu2DToKTYymonqQAsAjeqmWdRcaqsZpswanERC6cNj36vFSJ4q0ImQYXwoT%2BUFAMJMc4C%2BVHoHdtE6PGLMfN8gelwomwRED2%2Bd9CuMKNMN84joRKukJjF8vOQgRQgvApzKsyhU1IQewCnuRJGgPDdMHps0Mp4BV%2BJSidSThaDMDEfBOWhVGrqqbE8sQzwy5jBq1dC1f2v8FnOI6%2FpfA9sEx3gEjT4D1eBGBXaphuplzhI16XOudMyXSWSMseD6Xhvz26khbMZskWesbGYEdbeiyCDgwANX2K9RTLVPuQLAIveGy84zGWBwe9gz%2BvBm50PJ47OuodPZxjb9w2N%2B7mRr3Dh3Psvjw3HAzWpgKwGoBKJxGLnj85fh%2Fo0lEcCM6r0QuhwNKGgHocQtG3lgHYBSgP19ptxS2iBsziVcuSZ8sOq95hw9E6xCwRq3y8DkYIUy8gJg9%2FJTgYh%2F8bgHV13kf%2FB%2BJEBFiWDQh04m12Iw9BUIdXfLYOEKoaBC9YbpfLsFwiJt7TjJvQ7uoXZs%2F1s5D1EenxxMf6xRJog0MzkV6uFQmrMYuSBWULQnw13YQ8yTlySc5%2BNerZ7UQeaLHzD0gSOHhjzEdxO3U1l5VUqJw%2FmIv5hIVEIXNyevQn%2B5IVaSJRzKG2kRKzlQavcXZ1BpXEuigQfKMzebs%2B9hRmv4fFbVdtsbSgy5BIgUbsHdLW1%2B2ezMHsfM2y7l2k3QdYo%2BQLVX8RayVfdoeBNSyW%2BdqXOQmXWChn0e%2BgIovlINVSIs%2BsY8MKjiWnlY0w%2BWYi%2FL2Rc5%2BoXvCPRXShol5UrbtogtACrSQX3FqKhPOCTF%2FDO%2FPRYHS4NxxUfLxQtTTn
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deletion, affrication, metathesis and final consonant deletion. The least occurring was medial 

consonant deletion, backing of stops, alveolar assimilation, stopping and backing of fricatives, 

and vowel un-rounding. Medial consonant deletion, stopping and alveolar assimilation were 

the unique processes found only in one subject each. Further, the results of this study were 

compared with findings on Tulu-Kannada bilinguals (Mala, 2001) and Kannada monolingual 

speaking children (Sunil, 1995) of the same age group. The results revealed that there was a 

significant difference in Kannada-English bilinguals and Tulu-Kannada bilinguals for fronting, 

cluster reduction, affrication, medial consonant deletion and epenthesis. On comparing 

Kannada-English bilinguals and Kannada monolinguals, there was a significant difference seen 

in fronting, cluster reduction and final consonant deletion. 

Speech Sound Acquisition in Multilingual and Indian Contexts 

For simultaneous bilingual children, the interaction between their languages creates 

unique developmental patterns. In multilingual settings, children often show high levels of 

accuracy in consonants and vowels, though performance can vary based on language 

dominance and the specific sound categories (Mayr et al., 2021). 

Shared vs. Language-Specific Sounds 

Bilingual children tend to perform better on sounds shared between their two languages 

than on language-specific sounds (Mayr et al., 2021). In Fiji English (including Fiji Hindi 

dialects), sounds common to both English and the local languages are acquired earlier than 

English-specific sounds (McAlister et al., 2022). 

Bilingual Indian Heritage 

A study of English-Malay bilingual children of Indian heritage found that all vowels 

were acquired by age 2;11, and all singleton consonants were mastered by 4;06 (Lim & Chieng, 

2021). 
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2.4. Comparison between English and Kannada Phonology 

Phonology refers to the sound system of a language. It includes the classification, 

organisation, production, and perception of speech sounds (Vihman, 1996), and is comprised 

of two key components: a finite set of phonemes which is categorised by acoustic properties, 

physiological properties, and phonotactic rules that govern their acceptable combinations 

(Hodson & Paden, 1981). Phonological development occurs gradually as children expand their 

vocabulary, progressing from a simple to a more complex sound pattern. During this process, 

children may exhibit systematic and predictable patterns of substitutions as well as omissions. 

This reflects an organised approach to managing speech production constraints (Markman, 

Wasow & Hansen, 2003).  

The phonological system of English and Kannada may differ and hence a need for 

comparing the phonology of English and Kannada, two languages from distinct families such 

as Germanic and Dravidian, respectively, is there, to portray their divergent phonotactic 

constraints, phonetic inventories, and prosodic features. Elaboration of articulatory 

investigations of coronal contrasts and affricates in Kannada (Kochetov et al., 2020, 2023; 

Kochetov & Sreedevi, 2015), along with established phonological classification of Germanic 

and Dravidian languages (Schmid, 2012), will be highlighted to explain the typological 

divergences in sound patterns from different ancestries. Specifically, while English phonology 

permits complex consonant clusters and stress patterns shaped by lexical and morphological 

cues, Kannada exhibits a robust set of coronal phonemic contrasts, including dentals and 

retroflexes, occurring with various manners of articulation (Kochetov et al., 2020). Kannada 

also demonstrates complex articulatory patterns, such as the production of the geminate 

alveolopalatal affricate /ʧ/ with a tongue shape intermediate between a palatal glide and a dental 

stop, distinguishing it from English affricates (Kochetov & Sreedevi, 2015).  
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The detailed articulatory analysis, encompassing both qualitative and quantitative 

approaches, underscores fundamental differences in phoneme classification and articulatory 

mechanisms between the two languages (Kochetov et al., 2023; Pham & Hai, 2025). Such 

cross-linguistic phonetic and phonological variations present significant challenges in second 

language acquisition, where the native phoneme system often influences the perception and 

production of target language sounds (Duyen, 2024; Kamsinah & Natsir, 2025). This 

necessitates a thorough contrastive analysis to identify specific areas of phonological 

interference, a common hurdle in interlanguage development (Bohara & Paneru, 2024). 

Therefore, there is a need to systematically compare the phonological systems of English and 

Kannada, focusing on segmental inventories, supra-segmental features, and phonotactic 

structures, to provide a comprehensive understanding of their differences and similarities.  

Previous scholarly work has frequently highlighted that there are significant 

distinctions between Indo-European and Dravidian language families’ phonology, which can 

impact both second language acquisition and cross-linguistic intelligibility (Addow et al., 

2025; Andi-Pallawa & Alam, 2013). For instance, English and Indonesian, though both using 

the Latin alphabet, exhibit notable differences in their phoneme systems, with English 

possessing a wider array of vowel phonemes and more intricate pronunciation patterns (Fitria, 

2024).  

  Crowe and McLeod (2020) revealed that, children acquiring English in the United 

States typically master most consonants by age 5, with plosives, nasals, and glides acquiring 

earlier, followed by affricates, liquids, and finally the fricatives by around age of 6 to 7. Even 

though sounds like /r/ and /s/ show the greatest variability, they are often acquired late, which 

may reflect both developmental patterns and methodological differences across studies. Table 

2.4 maps the speech sound acquisition in English across United States as well as across the 

globe.  
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Table 2.4 

Speech Sound Acquisition in English across the United States and Global Samples by Age and 

Criterion based on Crowe and McLeod (2020) 

 US Sample Global Sample 
No. of 

studies/Age 
(months) 

50% 75% 90% 50% 75-85% 90-100% 

No. of 
studies at 
each 
criterion 

8 9 10 5 9 8 

24–35 
months 
(2;0–2;11) 

/p, b, t, d, 
k, g, m, n, 
ŋ, f, v, s, 

z, ʃ, h, j, l, 
w, tʃ, dʒ/ 

/p, b, t, d, 
k, g, m, n, 

f, h, w/ 

/p, b, d, m, 
n, h, w/ 

/p, b, d, t, 
k, g, m, n, 
f, s, ʃ, h, j, 

w/ 

/p, b, d, k, 
g, m, n, f, 

h, w/ 

/p/ 

36–47 
months 
(3;0–3;11) 

/θ, ð, ʒ/ /ŋ, v, s, z, 
ʃ, j, l, tʃ, 

dʒ/ 

/t, k, g, n, 
f, ʃ, j/ 

/v, z, ð, ʒ, 
m, l, tʃ, 

dʒ/ 

/t, s, ʃ, j, l/ /b, t, d, k, 
g, m, n, f, 

h, j, w/ 
48–59 
months 
(4;0–4;11) 

_ /θ, ð, w/ /v, s, z, ʃ, 
l, tʃ, dʒ/ 

/θ/ /v, z, ʒ, j, 
tʃ, dʒ/ 

/v, s, z, ʃ, 
l, tʃ, dʒ/ 

60–71 
months 
(5;0–5;11) 

_ /ð/ /ð, ʒ, j/ _ /ð/ /ð, ʒ, j/ 

72–83 
months 
(6;0–6;11) 

_ _ /θ/ _ 
 

/θ/ /θ/ 

Note. Adapted from Crowe, K., & McLeod, S. (2020). Children’s English consonant 

acquisition in the United States: A review.   

English contains multiple consonant clusters across positions. A study by Dyson (1998) 

mapped out the clusters in different positions across age by noting them. It was observed that 

English consonant clusters develop progressively during early childhood. Initial clusters such 

as /fw/ emerged around 2.0 years, followed by /br/ and /kw/ by 2.9 years, while more complex 

clusters including /tr/, /sp/, /st/, /sn/, and /sl/ were acquired by approximately 3.3 years. Final 

clusters such as /ts/ and /ŋk/ were observed to appear around 2.0 years, whereas /ps/, /nts/, and 

/nk/ were acquired between 2.5 and 3.3 years. Similar findings were reported by Wantson and 

Scukanec (1997) in 2 to 6-year-olds as well. 
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Kannada, being a Dravidian language, has its own diversity when compared to English. 

Speech sound acquisition in Kannada shows that most consonants are acquired by around the 

age of 3 years. Sounds such as /r/, /tʃ/, and /ʃ/ are acquired later. But more recent findings 

suggest earlier mastery of these sounds, especially /ʃ/ and /tʃ/, even when the criteria are stricter 

(Prathima & Sreedevi, 2009). Similarly, Sridhar (1990) described Kannada as a language 

having a rich consonantal system organised by place (labial, retroflex, dental, velar, and palatal) 

and manner of articulation. It includes voiceless/ unvoiced, voiced, aspirated, and breathy 

voiced stops across all major places of articulation, along with fricatives (/f/, /s/, /ʃ/, /h/, and 

/z/), nasals (/m/, /n/, and /ɳ/), laterals (/l/, and /ɭ/), a trill (/r/), and glides (/v/, and /j/). 

 A study in Kannada by Rupela and Manjula (2006) reported that there is early 

emergence of medial geminate clusters by 12 to 18 months, followed by medial non-geminate 

clusters by 18 to 24 months, while initial clusters stabilise later by 24 to 30 months. The final 

clusters are rare in Kannada, occurring mainly in borrowed English words. Prathima and 

Sreedevi (2009) found that among several clusters tested in 3 to 4-year-old children, only /ski/ 

and /kra/ were acquired by 90% of children by the age of four. Similarly, Deepa and Savithri 

(2010) showed that most clusters are acquired between 3;6 and 5;6 years, with some variation 

across gender and position, and certain clusters like /rtʃ/, remained unmastered even by 6 years 

of age. In a more recent study, Divyashree and Sreedevi (2018) found that simpler consonant 

clusters like initial /bl/, /kl/, /pl/, /sl/, and /st/ were seen to be acquired earlier, in contrast to 

more complex clusters such as /skr/, /spl/, /str/, /br/, /gr/, /dr/. After 5 years of age (5.0 to 6.0), 

more complex and later-developing clusters are mastered, including /str/, /tr/, /dr/, /sv/, /dv/, 

etc in initial position and clusters like /kt/, /ʈr/, and /ɻ r/ medially. It was observed that from a 

total of 49, 46 clusters reached 90% acquisition by the age of 5 years, and remaining 3 after the 

age of 5 years.  
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While comparing, it is understood that there is a need to study and understand speech 

sound acquisition in both languages of bilingual population, as the involvement of both 

languages may divert the normal phonological development in a child, especially when 

exposed early. 

Research on Kannada phonology highlights its strong Dravidian roots, especially in its 

detailed system of coronal consonants (Kochetov et al., 2020, 2023). Kannada clearly 

distinguishes between dental and retroflex sounds across different manners of articulation, 

although these features are not widely documented in comparative phonetic studies (Kochetov 

et al., 2020). In contrast, English, which has Germanic origins, uses a simpler set of coronal 

sounds but includes fricative clusters (e.g., /t̪/, /ʃ/) that are often difficult for Kannada speakers 

because similar sounds are absent in Kannada (Craft, 2024; G & Jayanna, 2018). Differences 

are also seen in syllable structure. Kannada follows stricter phonotactic rules with simpler 

consonant patterns, while English allows complex consonant clusters. As a result, Kannada 

speakers often insert extra vowels (epenthesis) when pronouncing English cluster words 

(Kamsinah & Natsir, 2025; Pham & Hai, 2025). 

There are also important differences in rhythm and stress. English relies on lexical 

stress to convey meaning, whereas Kannada is more syllable-timed and depends on pitch 

patterns rather than stress variation (Addow et al., 2025). Additionally, Kannada is an 

agglutinative language, meaning it uses multiple suffixes, making accurate pronunciation of 

the endings of a word important (Gunhal, 2025). 

From an articulatory perspective, Kannada requires precise tongue placement, 

especially for dental and retroflex sounds, which differs from the more flexible articulation in 

English (Kochetov et al., 2020, 2023). These differences often lead to pronunciation 

substitutions. For example, the English sound /ð/ is often pronounced as /d/, and the distinction 

between /v/ and /w/ is often reduced to a single sound /ʋ/ (Craft, 2024). 
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To address these challenges, modern tools such as speech-to-text systems can provide 

better feedback by accounting for these phonological differences. Approaches like suffix-

aware models and Akshara-based parsing (syllable-based units in Kannada) help analyze 

pronunciation more effectively (Gunhal, 2025). These methods also help differentiate between: 

• Errors caused by first language (L1) influence (Kochetov et al., 2020, 2023)  

• Errors that occur as part of natural language development (Ellis, 1996; Hecht & 

Mulford, 1982)  

 Advanced techniques such as cross-language model transfer and multi-task learning 

further improve speech analysis by focusing on detailed acoustic features rather than only full 

phoneme recognition (Arora et al., 2018).  

It is understood that speech sound acquisition is influenced by biological, cognitive, 

environmental, and linguistic factors. Studies show that children acquire speech sounds 

gradually, with bilingual and multilingual children experiencing cross-linguistic influence 

based on language exposure and dominance. Research in Indian languages such as Kannada, 

Hindi, and Tamil highlights language-specific acquisition patterns that differ from English due 

to variations in phonology and phonotactics. The literature also emphasizes that English and 

Kannada differ in consonant systems, stress patterns, and syllable structures, which affects 

speech development and pronunciation in bilingual children. Overall, the review stresses the 

importance of studying speech sound acquisition in multilingual Indian contexts to better 

understand bilingual phonological development and improve assessment and intervention 

methods. 
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Chapter III 

METHOD 

The main objective of the present study was to investigate the speech sound 

development and accuracy in Kannada (L1)-English (L2) simultaneous bilingual children in 

the age range of 4-5 years. 

3.1 Research design 

The study was normative research with age as the between-subject factor and language 

as the within-subject factor.  

3.1 Participants  

The study included a total of 16 (8 children each in the 2 age groups) typically 

developing simultaneous bilingual Kannada-English speaking children in the age range of 4-5 

years. The age range of 4 to 5 was divided into two subgroups with an age interval of six 

months (>4; 0 to ≤ 4; 6 and >4; 6 to ≤ 5; 0 years). The participants were selected from local 

preschools, anganwadis, and through parent networks. 

16 typically developing simultaneous bilingual Kannada-English speaking children in 

the age range of 4-5 years were considered for the study. The participants were divided into 

two subgroups with an age interval of six months (>4;0 to ≤ 4;6 years [Group 1] and >4;6 to ≤ 

5;0 years [Group 2]). An equal sample size of 8 participants per subgroup was obtained. 

Participants were recruited through English-medium kindergarten schools, local preschools, 

and parent networks using convenient purposive sampling. The participants were identified 

from different localities of Mysore as well as from Bangalore. The inclusion and exclusion 

criteria were as follows:  
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Inclusion criteria for the participants 

a. In the age range of 4-5 years. 

b. Native Kannada speakers, with exposure to both Kannada and English. 

c. Simultaneous bilinguals with exposure to English (L2) before the age of 3 years. 

d. Bilingual children with equal opportunity to use both L1 and L2 were ascertained by 

using the Questionnaire for parents (Shanbal & Prema, 2007) 

e. With no history of structural, behavioural, cognitive, sensory, neurological, language 

problems or any syndromic diseases. WHO Ten-Question Disability Screening 

Checklist (Singhi et al., 2007) was used to screen the children. 

f. Both parents were literate and proficient in both Kannada and English, and were tested 

by the Language Proficiency Questionnaire for Parents, LEAP-Q (Maitreyee & 

Goswami, 2009), with a minimum rating of 3 (Good) in all items. 

g. Having adequate language age in both Kannada and English. Assessment Checklist for 

Speech-Language Skills (Swapna, Prema, & Geetha, 2010) was used to assess the 

receptive and expressive language skills of the participants. 

Exclusion criteria 

Children with 

a. History of structural, behavioural, cognitive, sensory, neurological, language problems 

or any syndromic diseases.  

b. Limited exposure to both languages.   

c. Dominant exposure to multiple languages. 

d. Sequential bilinguals, who have exposure to L2 after the age of 3.  

e. Non-native Kannada-speaking parents or caregivers. 
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Table 3.1 

Demographic details of the participants 

Participants Age Gender Age of onset of 
exposure to English 

Child's strongest 
language 

P1 4.0 years Female 1.5 years Predominantly Kannada 

P2 4.0 years Male From birth Predominantly English 

P3 4.1 years Female 1 year Predominantly Kannada 

P4 4.3 years Female From birth Predominantly English 

P5 4.3 years Male 1.2 years Predominantly Kannada 

P6 4.5 years Male From birth Predominantly Kannada 

P7 4.5 years Female 2 years Predominantly Kannada 

P8 4.6 years Male From birth Speaks both equally well 

P9 4.7 years Male 2 years Speaks both equally well 

P10 4.7 years Male 1.5 years Predominantly Kannada 

P11 4.10 years Female 2.5 years Predominantly Kannada 

P12 4.11 years Male 1.5 years Predominantly Kannada 

P13 5.0 years Female 1 year Predominantly Kannada 

P14 5.0 years Male 1.5 years Predominantly Kannada 

P15 5.0 years Female 2 years Predominantly Kannada 

P16 5.0 years Female 2 years Predominantly Kannada 

 

Test materials: The following test materials were administered on all participants in both 

languages. 

3.3 Test Materials 

The following test materials were used for all participants during data collection in both 

languages. 
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Articulation Tests 

a)    Kannada Diagnostic Picture Articulation Test (Deepa & Savithri, 2010) - Kannada (Part 

I) 

b)    Goldman-Fristoe Test of Articulation - 3rd edition (Goldman & Fristoe, 2015) - English 

Stimulus words list from part I of KDPAT (Deepa & Savithri, 2010) and GFTA-3 

(Goldman & Fristoe, 2015) were used to assess Consonant/Vowel accuracy (SODA analysis) 

and Whole Word Accuracy (WWA) & Proportion of Whole-Word Correctness (PWC).  

A total of 10 vowels (/a/, /a:/, /i/, /i:/, /u/, /u:/, /e/, /e:/, /o/, /o:/) and 2 diphthongs (/ai, 

/au/) were tested in Kannada in the initial position and 9 vowels (/o:/, /ɪ/, /ʌ/, /æ/, /e/, /ə/, /ɑ/, 

/ɛ/, /a:/) and 3 diphthongs (/aʊ/, /ɔɪ/, /aɪ/) were tested in English. All the vowels were tested in 

medial position in English. Additionally, /æ/ was tested in initial position and /i/, /u/, /u:/, /o/ 

in final position. Diphthongs were tested in medial position except /ɔɪ/ which was tested in final 

position 

In Kannada, 21 consonants were tested in which 19 are in initial and medial positions, 

two are in medial positions only. In English, 23 consonants were tested: five are in initial and 

medial positions, one in medial and final positions, two in initial and final positions, 13 in 

initial, medial, final positions and two in initial only position. 

Stimulus for Story Narration 

A sequence of pictures in a printed format of the familiar story ‘The Thirsty Crow’ was 

used as a stimulus to obtain narration samples from the participants. This sample was used to 

assess Percentage of Consonants Correct-Revised (PCC-R) and Percentage of speech 

intelligibility. 
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3.4 Instrumentation 

The audio-video samples required for data collection were recorded through a Samsung 

Galaxy S24 mobile phone. A mobile application called ‘Voice Recorder’ (Version 3.39) with 

sampling rate 44 kHz and recording format PCM (wav) was used to record the participant's 

story narration and articulation test samples. These samples were further analysed for obtaining 

the articulation outcome measures. 

3.5 Procedure 

Each participant was tested individually in a noise free room and the response obtained 

was audio-recorded. Two of the participants (P4 and P11) were tested through online mode 

platform using Google Meet with bandwidth-300kbps to 4mbps (ISHA, 2019) and was audio-

recorded. The story narration task was conducted first with the pictures in printed format which 

were sequentially arranged and presented to the participants one after the other. The 

participants were asked to narrate the story consecutively in both languages with a 5 minutes’ 

interval.  For some participants, the researcher narrated the story and instructed the participants 

to repeat it. Prompts were provided to elicit the responses. Following the story narration, 

articulation tests were administered in both Kannada and English using the single-word 

elicitation task of KDPAT and GFTA-3 respectively. The response elicitation mode was 

through repetition. 

3.6 Articulation Outcome Measures 

The following four articulation outcome measures were extracted and analyzed from the data 

recorded from all 16 participants. 

1. Consonant/ Vowel accuracy (SODA analysis) 
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2. Whole word accuracy (WWA) & Proportion of Whole-Word Correctness (PWC) 

3. Percentage of consonants correct - Revised (PCC-R) 

4. Percentage of Speech intelligibility 

1. Consonant/ Vowel accuracy (SODA analysis) 

  The single word responses obtained from (Deepa Anand & Savithri, 2010) and GFTA-

3 (Goldman & Fristoe, 2015) were transcribed using broad phonetic transcription (IPA, 2020). 

For GFTA-3, variations in IPA according to Indian-English pronunciations were incorporated. 

Substitution, omission, distortion, and addition errors if any were extracted from the recorded 

sample and Consonant/Vowel accuracy were assessed. The maximum score was 52 in part I of 

KDPAT and 60 in GFTA-3. Hence the scores of both the tests were normalized to 100 to ensure 

uniformity in statistical comparison.  A score of 1 was assigned for the correct production of 

the target phoneme. A score of 0.75 was assigned for distortion errors, 0.5 for substitution and 

0 for omission errors. For clusters also, correct responses were scored 1. Coalescence, cluster 

simplification, metathesis and epenthesis were assigned a score of 0.5. A score of 0.75 was 

assigned when the number of elements in the cluster is preserved and one or more of the 

consonants are substituted. 

2. Whole word accuracy (WWA) & Proportion of Whole-Word Correctness (PWC)  

  All the words from the single-word elicitation task of KDPAT (Deepa Anand & 

Savithri, 2010) and GFTA-3 (Goldman & Fristoe, 2015) were analysed to obtain WWA and 

PWC. For WWA, if all the phonemes in the stimulus word are correct, a score of one was 

assigned. PWC was calculated using the following formula: 

Proportion of Whole-Word Correctness (PWC) = Number of correct words/ (Number of 

correct words + words containing speech sound errors) 
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3. Percentage of consonants correct - Revised (PCC-R) 

The recorded sample of storytelling was verbatim transcribed using broad phonetic 

transcription (IPA, 2020) for each participant by the researcher in both languages. The number 

of correct consonants in the sample were identified to calculate the percentage of consonant 

correct using the following formula: 

Percentage of consonant correct-Revised = Number of correct consonants / (number correct 

consonants + number of incorrect consonants excluding distortions) x 100 

4.  Percentage of Speech intelligibility 

The participants were asked to narrate the story of ‘The Thirsty crow’ which was 

presented in printed format and recorded in both languages. From the verbatim transcribed 

sample of each participant, the words that are intelligible identified and calculated the 

percentage of speech intelligibility using the following formula: 

Percentage of Speech intelligibility = Number of intelligible words / total number of words 

uttered x 100. 

3.7 Assessment of Inter-Judge and Intra-Judge Reliability. 

Inter-judge and intra-judge reliability were carried out on the recorded data. For inter-

judge reliability, three native Kannada-English bilingual Speech-Language pathologists, 

excluding the researcher transcribed 10% of the samples of articulation tests and story narration 

samples of both languages. For intra-judge reliability, 10% samples were reanalysed by the 

researcher within a span of one week. No statistical tests were employed due to the smaller 

sample size of the data. 
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3.8 Statistical Analysis 

 SPSS version 26 was utilised for statistical analysis. Initially, the data was subjected to 

normality test using Shapiro-Wilk’s test. Descriptive statistics were carried out to determine 

mean, median and standard deviation within and across groups for each articulation outcome 

measure. The Wilcoxon signed rank test was employed to determine the significant difference 

in the four outcome measures between L1 and L2 within age groups.  Mann-Whitney U test 

was employed to determine the significant difference in the measures between the two age 

groups for both L1 and L2.  
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Chapter IV 

RESULTS 

The current study investigated the speech sound development and phoneme accuracy 

in L1 (Kannada) and L2 (English) of Kannada-English simultaneous bilingual children in the 

age range of 4-5 years.  

The participants were divided into two subgroups, with an age interval of six months: 

Group 1 (>4;0 to ≤ 4;6 years, n=8) and Group 2 (>4;6 to ≤ 5;0 years, n=8), giving a total of 16 

participants. The speech samples of the participants were collected using standardised 

articulation tests and a connected speech task, which included a story narration in both 

languages. Stimulus words list from KDPAT (Deepa Anand & Savithri, 2010) and GFTA-3 

(Goldman & Fristoe, 2015) were used to assess the outcome measures: (1) Consonant/Vowel 

accuracy and (2) Whole Word Accuracy (WWA) and Proportion of Whole-Word Correctness 

(PWC). A familiar story ‘The Thirsty Crow’ was used obtain the story narration samples of the 

participants to assess another two outcome measures, (3) Percentage of speech intelligibility 

and (4) Percentage of consonants correct-Revised (PCC-R). The results of the study are 

discussed under the following headings: 

4.1 Speech sound development pattern in Kannada and English 

4.2 Speech sound accuracy in Kannada and English  

4.3 Comparison of speech sound accuracy in Kannada and English within age groups  

4.4 Comparison of speech sound accuracy across age groups for Kannada and English 
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4.1 Speech sound development pattern in Kannada and English 

 Phoneme-wise analysis was carried out to examine speech sound development pattern 

in Kannada (L1) and English (L2) among typically developing simultaneous bilingual children 

across both age groups. The number of children who correctly produced each phoneme was 

identified in both languages and the two age groups.  

4.1.1 Development of vowels and diphthongs  

 The results of the present study revealed that all 16 children correctly produced all 10 

vowels tested and 2 diphthongs in Kannada by >4;0 to ≤ 4;6 years of age. In English, it was 

found that all vowels and diphthongs tested were correctly produced by all the participants by 

>4;0 to ≤ 4;6 years of age.  

4.1.2 Development of singleton consonants  

The study considered 21 consonants in Kannada and 23 consonants in English. The 

results indicated that the number of children who correctly produce speech sounds increased 

from group 1 to group 2 for both languages. According to SODA analysis, it was found that 

substitution was the most prominent error in both languages followed by distortions, then 

omissions. The number of children with correct productions for singleton consonants across 

the two age groups in both Kannada and English are presented in Table 4.1 and Table 4.2 

respectively.  

In English, the number of children who correctly produced some phonemes varied 

across different words. In such cases, words produced by more number of children were 

considered. For instance, 5/8 children correctly produced the consonant /h/ in initial position 

in the word /haʊs/ whereas 7/8 correctly produced the same in initial position in /hæmər/. Hence 

the highest production seven is considered. In English, dialectal variations in the production of 
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the dental fricatives /θ/, /ð/ were accepted as dental stops / t̪/, /d̪/ respectively as the former 

consonants are not produced in the Indian context colloquially. Usage of /s/ instead of /z/ was 

also accepted, as in the Indian context. 

Table 4.1 

Shows number of children with correct production of Kannada consonants in the 2 age groups 

SI.No Phonemes Word positions Correct Production 
   >4;0-≤4;6 (n=8) >4;6-≤5;0 (n=8) 

1.  /k/ Initial 8 8 
  Medial 8 8 
2.  /g/ Initial 8 8 
  Medial 8 8 
3.  /tʃ/ Initial 7 8 
  Medial 8 8 
4.  /dʒ/ Initial 8 8 
  Medial 8 8 
5.  /ʈ/ Initial 8 8 
  Medial 5 6 
6.  /ɖ/ Initial 8 8 
  Medial 8 8 
7.  /ɳ/ Medial 8 8 
8.  /t̪/ Initial 8 8 
  Medial 8 8 
9.  /d̪/ Initial 8 8 

  Medial 8 8 
10.  /n/ Initial 8 8 
  Medial 8 8 
11.  /p/ Initial 8 8 
  Medial 8 8 
12.  /b/ Initial 8 8 
  Medial 8 8 
13.  /m/ Initial 8 8 
  Medial 8 8 
14.  /j/ Initial 8 8 
  Medial 8 8 
15.  /r/ Initial 6 8 
  Medial 6 7 
16.  /l/ Initial 8 8 
  Medial 8 8 
17.  /v/ Initial 8 8 
  Medial 8 8 
18.  /ʃ/ Initial 6 8 
  Medial 8 8 
19.  /s/ Initial 6 8 
  Medial 7 8 
20.  /h/ Initial 8 6 

  Medial 5 4 
21.  /ɭ/ Medial 7 8 
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Table 4.2  

Shows the number of children with correct production of English consonants in the two age 

groups 

Sl. No Phonemes Word positions Correct production 

>4;0-≤4;6 (n=8) >4;6-≤5;0 (n=8) 

1 /h/ Initial 8 7 

2 /d/ Initial 8 8 

Medial 8 8 

Final 8 8 

3 /p/ Initial 8 8 

Medial 8 8 

Final 8 8 

4 /k/ Initial 8 8 

Medial 8 8 

Final 8 8 

5 /b/ Initial 8 8 

Medial 8 8 

6 /g/ Initial 8 8 

Medial 8 8 

Final 8 8 

7 /t/ Initial 8 8 

Medial 8 8 

Final 8 8 

8 /m/ Initial 8 8 

Medial 8 8 

Final 8 8 

9 /f/ Initial 8 8 

Medial 8 8 

Final 8 8 

10 /w/ Initial 8 8 

11 /n/ Initial 8 8 

Medial 8 8 

Final 8 8 

12 /ʃ/ Initial 8 8 

Medial 8 8 

13 /s/ Initial 8 8 

Medial 8 8 

Final 8 8 

14 /r/ Initial 7 8 

Medial 7 8 

Final 8 8 

15 /θ/ Initial 8 8 
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Final 8 8 

16 /v/ Initial 8 8 

Medial 8 8 

Final 8 8 

17 /dʒ/ Initial 8 8 

Medial 7 8 

18 /j/ Initial 7 8 

Medial 8 8 

19 /ð/ Initial 8 8 

Medial 8 8 

20 /l/ Initial 8 8 

Medial 8 8 

Final 8 8 

21 /tʃ/ Initial 8 8 

Final 8 8 

22 /ŋ/ Medial 8 8 

Final 8 8 

23 /z/ Initial 8 8 

Medial 8 8 

Final 7 7 

 

4.1.3 Development of consonant clusters 

 The results revealed an increase in the number of children who correctly produced 

clusters from group 1 to group 2 in both languages. Most common errors in cluster productions 

were substitution of one or more consonants and coalescence. The distributions of correct 

productions of clusters for both age groups in English are presented in Table 4.3. In English, 

the number of children who correctly produced same clusters varied across different words. In 

such cases, words produced by higher number of children were considered. For example, 6/8 

children correctly produced the consonant cluster /br/ in initial position in the word / brʌʃɪŋ/ 

whereas 8/8 correctly produced the same cluster in initial position in other word / brʌd̪ər/. 

Hence the highest production ie. By eight children is considered. 
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Table 4.3 

Shows the number of children with correct production of clusters in English  

4.2 Speech sound accuracy in Kannada and English  

Statistical analysis was carried out using IBM SPSS (Version 26). The descriptive 

statistics were computed in both languages across both age groups for all four articulatory 

outcome measures, i.e., Consonant/Vowel accuracy, Whole Word Accuracy (WWA) & 

Proportion of Whole-word Correctness (PWC), Percentage of Consonants Correct-Revised 

(PCC-R) and Percentage of Speech intelligibility. The results are depicted in Table 4.4. 

 

Sl. No Clusters Word positions Correct production 

>4;0-≤4;6 (N=8) >4;0-≤4;6 (N=8) 

1 /kw/ Initial 8 7 

2 /sp/ Initial 8 8 

3 /dr/ Initial 6 7 

4 /pl/ Initial 7 7 

5 /sl/ Initial 7 7 

6 /sw/ Initial 7 7 

7 /br/ Initial 8 8 

Medial 8 8 

8 /bl/ Initial 8 8 

9 /fr/ Initial 7 7 

10 /gr/ Initial 8 7 

11 /pr/ Initial 7 7 

12 /kr/ Initial 7 7 

13 /tr/ Initial 7 7 

14 /st/ Initial 8 7 

15 /nt/ Final 8 8 

16 /gl/ Initial 7 8 
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Table 4.4 

Descriptive statistics of the four articulation outcome measures across languages and age 

groups 

Sl. No Articulatory 

outcome measures 

Age groups Median IQR Mean SD 

1 CV accuracy - 

Kannada 

>4;0-≤4;6 98.32 4.21 97.48 2.98 

>4;6-≤5;0 98.56 3.61 98.20 1.88 

2 CV accuracy - 

English 

>4;0-≤4;6 98.75 2.50 97.66 2.83 

>4;6-≤5;0 99.17 2.29 97.97 3.51 

3 PWC-Kannada >4;0-≤4;6 0.90 0.27 0.86 0.13 

>4;6-≤5;0 0.97 0.06 0.96 0.04 

4 PWC-English >4;0-≤4;6 0.97 0.05 0.95 0.06 

>4;6-≤5;0 0.98 0.04 0.96 0.07 

5 PCC-R-Kannada >4;0-≤4;6 99.52 3.55 98.56 1.79 

>4;6-≤5;0 99.11 1.05 98.97 1.43 

6 PCC-R-English >4;0-≤4;6 98.92 2.59 97.94 3.12 

>4;6-≤5;0 99.10 2.61 98.83 1.32 

7 Speech intelligibility- 

Kannada 

(%) 

>4;0-≤4;6 97.73 7.20 96.59 3.90 

>4;6-≤5;0 100.00 0.00 98.83 3.31 

8 Speech 

intelligibility- 

English 

(%) 

>4;0-≤4;6 99.00 4.25 97.76 3.22 

>4;6-≤5;0 
98.12 2.56 98.37 1.58 

Note: CV accuracy= Consonant/Vowel accuracy, PWC= Proportion of Whole Word 

Correctness, PCC = Percentage of Consonants Correct, IQR= Interquartile Range, 

SD=Standard Deviation. 

Table 4.4 reveals a significant improvement across the two age groups in both 

languages in most of the articulation outcome measures. Median CV accuracy increased from 
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98.32 in the younger group to 98.56 in the older group, while in English it improved from 98.75 

to 99.17. PWC scores showed a notable increase in Kannada (0.90 to 0.97) and a marginal 

improvement in English (0.97 to 0.98) across the age groups. PCC median scores remained 

high for both languages and both groups, with Kannada ranging from 99.52 to 99.11 and 

English from 98.92 to 99.10. Speech intelligibility in Kannada showed a marked improvement 

in the median from 97.73% to 100%, while in English a slight decline from 99% to 98.12% 

was seen across the age groups. Overall, both languages demonstrated near ceiling articulatory 

accuracy across the two age groups. indicating speech sound accuracy improved with age, and 

the overall results are depicted in figure 4.1 and 4.2 

Figure 4.1 

Shows the median articulatory outcome measures for Kannada and English in >4;0 to ≤4;6 

years
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Note: CV accuracy= Consonant/Vowel accuracy, PWC= Proportion of Whole Word 

Correctness, PCC-R= Percentage of Consonants Correct. 
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Figure 4.2 

Shows the median articulatory outcome measures for Kannada and English in >4;6 to ≤5;0 

years

0 20 40 60 80 100

CV Acurracy

PWC

PCC-R

Speech Intelligibility
Kannada

English

Scores

A
rt

ic
u

la
to

ry
 m

e
a
s
u

re
s

Note: CV accuracy= Consonant/Vowel accuracy, PWC= Proportion of Whole Word 

Correctness, PCC-R= Percentage of Consonants Correct. 

For inter-judge reliability, three speech language pathologists (SLPs) excluding the 

researcher transcribed 10% of the data and calculated all four articulatory outcome measures. 

Similarly for intra-judge reliability, 10% of the data (2 participants) was reanalysed by the 

researcher in a span of one week. No statistical test was employed due to small sample size. 

However, differences between scores given by three SLPs were within the range of 0.06 for 

PWC in Kannada, 0.05 for PWC in English and within 5% range for all other articulation 

outcome measures. Similarly, differences between two sets of scores assigned by the judge was 

within the range of 0.05 for PWC in Kannada, 0.03 for PWC in English and within 5% range 

for all outcome measures. These findings indicate high inter-judge and intra-judge reliability 

for all the articulatory outcome measures. 
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4.3 Comparison of speech sound accuracy in Kannada and English within age groups  

 Normality of the data was tested using Shapiro Wilk’s test to determine appropriate 

tests for inferential statistics. The findings revealed the data did not follow normal distribution 

principle (p<0.05). Therefore, the non-parametric Wilcoxon Signed Rank test was employed 

to determine the significant difference between L1 and L2 in the group 1 >4;0 to ≤ 4;6 years 

(Table 4.6) 

Table 4.5 

Statistical comparison of articulation outcome measures across both languages for 

participants in the age range of >4;0 to ≤ 4;6 years 

Articulatory Measure z Value p Value 

CV Accuracy (Kannada vs English) .000 1.000 

PWC (Kannada vs English) 2.117 .034* 

PCC (Kannada vs English) -.271 .786 

Speech Intelligibility (Kannada vs English) 1.214 .225 

Note. * p < .05. PWC = Proportion of Whole Word Correctness; PCC = Percentage of 

Consonants Correct. z values are based on the Wilcoxon Signed Rank test. 

As depicted in Table 4.5, a statistically significant difference was observed between 

Kannada and English on the Proportion of Whole Word Correctness (PWC) in participants 

aged >4;0 to ≤4;6 years (z = 2.117, p = .034). Examination of the median values in Table 4.4 

reveals that English PWC (Median = 0.97) was higher than Kannada PWC (Median = 0.90) in 

this age group, indicating comparatively better whole-word accuracy in English than in 

Kannada at this developmental stage. No statistically significant differences were found 

between Kannada and English in CV accuracy (z = .000, p = 1.000), PCC (z = −.271, p = .786), 
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or speech intelligibility (z = 1.214, p = .225), suggesting comparable performance in both 

languages on these three measures in the younger age group. 

Table 4.6 

Statistical comparison of articulation outcome measures across both languages for 

participants in the age group of >4;6 to ≤ 5;0 year. 

Articulatory Measure z Value p Value 

CV Accuracy (Kannada vs English) .524 .600 

PWC (Kannada vs English) .333 .739 

PCC (Kannada vs English) -.140 .889 

Speech Intelligibility (Kannada vs English) -.677 .498 

Note. * p < .05. PWC = Proportion of Whole Word Correctness; PCC = Percentage of 

Consonants Correct. z values are based on the Wilcoxon Signed Rank test. 

As presented in Table 4.6, no statistically significant differences were observed 

between Kannada and English on any of the four articulatory outcome measures for participants 

in the older age group (>4;6 to ≤5;0 years). CV accuracy (z = .524, p = .600), PWC (z = .333, 

p = .739), PCC (z = −.140, p = .889), and speech intelligibility (z = −.677, p = .498) all yielded 

non-significant results. These findings indicate that bilingual children in the >4;6 to ≤5;0 years 

age range demonstrated comparable levels of articulatory accuracy in both Kannada and 

English across all four measures. Comparing the median values in Table 4.4, English scores 

were marginally higher on CV accuracy (99.17 vs 98.56) and PCC (99.10 vs 99.11, is 

approximately equal.) PWC scores (0.97 VS 0.98) were found to be approximately equal, while 

Kannada yielded a higher median for speech intelligibility (100.00 vs 98.12), although none of 

these differences reached statistical significance. 
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4.4 Comparison of speech sound accuracy across age groups for Kannada and English 

 Comparison of articulatory outcome measures across the two age groups for both 

languages of the simultaneous bilingual children were carried out using SPSS (version 26). As 

the data did not follow normal distribution, non-parametric Mann-Whitney U test was 

employed to determine the significant difference if any. The results of Mann-Whitney U test 

are depicted in Table 4.7.  

Table 4.7 

Statistical comparison of articulatory outcome measures across the two age groups in both 

languages 

Articulatory outcome 

measures 

/Z/ value P value 

CV acc. Kannada .375 .721 

CV acc. English .743 .505 

PWC Kannada 1.611 .130 

PWC English .916 .382 

PCC-R Kannada .000 1.000 

PCC-R English .270 .798 

Sp. Inte. Kannada 1.277 .328 

Sp. Inte. English -.220 .878 

         

         Note: CV accuracy= Consonant/Vowel accuracy, PWC= Proportion of Whole Word 

Correctness, PCC-R= Percentage of Consonants Correct. 

As indicated in Table 4.4, the Mann–Whitney U test revealed no statistically significant 

differences across the two age groups for any of the four articulatory outcome measures (all 

p > .05). CV accuracy did not differ significantly between age groups in Kannada (z = .375, 

p = .721) or in English (z = .743, p = .505). Similarly, no significant age-group differences 

were found for PWC in Kannada (z = 1.611, p = .130) or English (z = .916, p = .382), PCC in 
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Kannada (z = .000, p = 1.000) or English (z = .270, p = .798), or speech intelligibility in 

Kannada (z = 1.277, p = .328) or English (z = −.220, p = .878). These findings suggest that the 

two age groups performed at a comparable level across all articulatory outcome measures in 

both languages, with no statistically significant age-related improvements detected over the 

six-month interval examined. 

Overall, the results reveal that Kannada–English simultaneous bilingual children in the 

4 to 5-year age range demonstrate high and comparable levels of speech sound accuracy in 

both languages across all four outcome measures. A statistically significant language difference 

was observed only in PWC for the younger age group (>4;0 to ≤4;6 years), with English scores 

exceeding Kannada, suggesting that whole-word accuracy in English develops slightly ahead 

of Kannada at this stage. No significant differences were observed across the two age groups 

for either language, indicating that articulatory accuracy was largely stable within this 

developmental window of 4 to 5 years in typical bilingual children.  
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Chapter V 

DISCUSSION 

The present study investigated the speech sound development and phoneme accuracy 

in both Kannada (L1) and English (L2) among typically developing Kannada-English 

simultaneous bilingual children aged 4 to 5 years. The participants were divided into two 

subgroups based on age: Group 1 (>4;0 to ≤4;6 years, n = 8) and Group 2 (>4;6 to ≤5;0 years, 

n = 8). Four articulatory outcome measures were assessed: Consonant/Vowel (CV) accuracy, 

Proportion of Whole-Word Correctness (PWC), Percentage of Consonants Correct-Revised 

(PCC-R), and Percentage of Speech Intelligibility. The findings are discussed under the 

following headings in relation to existing literature, highlighting studies that both support and 

contrast the current results. 

5.1 Speech Sound Development Pattern in Kannada and English 

Vowels and Diphthongs 

The results of the present study revealed that all vowels and diphthongs in both 

Kannada and English were correctly produced by all 16 participants by the younger age group 

(>4;0 to ≤4;6 years), indicating early and complete mastery of the vowel system in both 

languages. This finding is consistent with prior research on bilingual children of Indian 

heritage. Lim and Chieng (2021) reported that English-Malay bilingual children of Indian 

heritage acquired all vowels by 2;11 years, suggesting that vowels are among the earliest 

phonological elements to be mastered in bilingual populations. Similarly, Kehoe (2002) noted 

that in Spanish-German bilingual children, vowel acquisition progressed comparably to 

monolingual peers, with language-specific vowel contrasts emerging early in development. 
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These studies collectively support the finding that the vowel system is relatively robust in 

simultaneous bilinguals. 

In the Indian context, Bansal and Kumaraswamy (2023) found that most vowels in 

Hindi were acquired by age 4, although certain vowels such as the medial /ɔː/ showed delayed 

mastery until age 5. Kehoe (2002) similarly observed that in bilingual children, long vowels 

and diphthongs may continue to stabilise until around 5 years, particularly in languages with 

phonemic length contrasts such as Kannada, where vowel length is phonemically contrastive. 

The present study's finding that all Kannada vowels and diphthongs were acquired by the 

younger age group aligns broadly with these trajectories, though the specific phonemic 

distinctions of Kannada vowels (short-long pairs and diphthongs /ai/ and /au/) were 

successfully mastered earlier than some studies might predict for bilingual children. This may 

reflect the high degree of input consistency in the participants' home environments, where 

Kannada was the dominant language for most children. 

Singleton Consonants 

The findings indicated that most singleton consonants in both Kannada and English 

were correctly produced by the majority of participants across both age groups, with an increase 

in correct productions from Group 1 to Group 2. Substitution was identified as the most 

common error type, followed by distortions and then omissions. These findings are broadly 

consistent with developmental studies in both monolingual and bilingual populations. 

For Kannada consonants, the present study found that early-acquired consonants such 

as stops (/k/, /g/, /t̪/, /d̪/, /p/, /b/), nasals (/m/, /n/, /ɳ/), affricates (/tʃ/, /dʒ/), and glides (/j/, /v/) 

were correctly produced by all 8 children in both age groups, while later-developing sounds 

such as /r/, /ʃ/, /s/, and /h/ showed more variability, particularly in the younger group. This 

developmental sequence aligns with findings by Prathima and Sreedevi (2009), who reported 
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that most unaspirated Kannada consonants across bilabial, palatal, dental, velar, and retroflex 

places were acquired by 3;0 to 3;6 years, with /r/ and /h/ showing the greatest articulatory 

complexity and therefore later mastery. The present study extends this finding to a bilingual 

population, suggesting that the general acquisition hierarchy in Kannada is preserved even in 

the context of simultaneous bilingualism. 

A notable finding was the variability observed in /ʈ/ in the medial position (5/8 in Group 

1, 6/8 in Group 2) and /h/ in both initial and medial positions (showing a slight decline from 

Group 1 to Group 2 in both positions). The retroflex /ʈ/ is a sound unique to mostly Indian 

languages and requires precise tongue-tip placement in the retroflex region; its relatively later 

acquisition is consistent with reports that retroflexes are among the more complex sounds for 

children to master (Bathina et al., 2022). The unexpected variability in /h/ production may 

reflect dialectal or positional effects. Also, Deepa and Savithri (2010) reported a late 

acquisition of /h/, perhaps due to the deletion of /h/ in colloquial adult Kannada usage. Earlier 

studies on Kannada monolingual children (Tasneem Banu, 1977, as cited in Prathima & 

Sreedevi, 2009) did not isolate /h/ as a consistently problematic sound, suggesting that bilingual 

exposure may introduce some inconsistency in the production of this phoneme, possibly due 

to differing phonotactic roles of /h/ in Kannada and English. 

For English, the present study found that most consonants were correctly produced by 

all children in both age groups. Sounds such as /r/ and /j/ showed some variability in Group 1 

(7/8 children) but improved to full mastery or near-full mastery in Group 2. Crowe and McLeod 

(2020), in a comprehensive review of English consonant acquisition across 27 countries, found 

that by 4 to 5 years of age, most children acquire stops, nasals, fricatives, and affricates, with 

liquids (/r/, /l/) and certain fricatives (/θ/, /ð/) showing the latest acquisition. The current 

findings are consistent with this trajectory, as /l/ was mastered across all positions by all 
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children in both groups, while /r/ showed slight variability in the younger group. The 

acceptance of dialectal variants of /θ/ and /ð/ as dental stops (/t̪/, /d̪/) and nasal /ŋ/ as /ŋk/ in the 

present study is an important methodological consideration and reflects the phonological 

influence of Kannada (an L1 that lacks interdental fricatives) on English production, a pattern 

that has been documented in the speech of Indian English speakers across generations 

(Chervela, 1981; Craft, 2024). 

In contrast to the predominantly high accuracy observed in the present study, some 

studies have reported more variable or delayed consonant acquisition in bilingual children. 

Hambly et al. (2012) conducted a systematic review and found evidence of deceleration in 

phonological development among bilingual children compared to monolingual norms, 

particularly for language-specific sounds. However, Hambly et al. also noted that this 

deceleration is not universal and is often related to the relative dominance of each language 

and the degree of phonological overlap between them. In the present study, Kannada was 

identified as the dominant language for most participants, which likely facilitated high accuracy 

in Kannada consonant production and also scaffolded performance in English, given the 

phonological similarities between the two languages (such as shared bilabial, velar, and palatal 

stops). 

Consonant Clusters 

The results demonstrated that most English consonant clusters tested were produced 

correctly by most children in both age groups, with an increase in correct productions from 

Group 1 to Group 2. The most common error types in cluster production were substitution of 

one or more consonants within the cluster and coalescence. These findings are consistent with 

broader developmental trajectories reported for English consonant clusters. 
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Dyson (1988) found that simple two-element English clusters such as /br/, /bl/, /kw/, 

and /sp/ emerge between 2;0 and 3;3 years in monolingual English-speaking children. The 

present study found that clusters such as /br/, /bl/, /sp/, and /kw/ were produced correctly by 

nearly all participants in both age groups, suggesting that these clusters are well within the 

developmental capacity of Kannada-English bilingual children by age four. More complex 

clusters such as /dr/, /pl/, /sl/, /fr/, /pr/, /kr/, and /tr/ showed slight variability (7/8 children in 

one or both groups), which aligns with the expectation that clusters involving liquids (/l/, /r/) 

are typically acquired later due to the greater articulatory demands of combining a stop or 

fricative with a rhotic or lateral. 

Lim and Chieng (2021), in their study of English-Malay bilingual children of Tamil 

Indian heritage, found that English consonant clusters were acquired earlier than would be 

predicted by monolingual English norms, hypothesising that the presence of similar cluster 

structures in Tamil may facilitate their acquisition in English. While Kannada has a different 

cluster inventory compared to English, with predominantly medial clusters in native Kannada 

words (Divyashree & Sreedevi, 2018), the shared consonants between the two languages (such 

as stops, nasals, and affricates) may provide phonological scaffolding for English cluster 

production. This cross-linguistic facilitation hypothesis (Kehoe & Lleó, 2003) may partly 

explain the high cluster accuracy observed in the present study, particularly for clusters 

involving shared consonants. 

Divyashree and Sreedevi (2018) found that most Kannada consonant clusters were 

acquired by 5.6 years in monolingual Kannada-speaking children, with simpler clusters being 

mastered earlier. The present study did not test Kannada clusters directly; however, the high 

English cluster accuracy observed suggests that the bilingual children in this study were not 

disadvantaged in cluster production relative to monolingual expectations, aligning with 
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McLeod and Crowe's (2020) finding that most English clusters are within developmental norms 

by age five. 

5.2 Speech Sound Accuracy in Kannada and English 

Across all four articulatory outcome measures and both age groups, the children in the 

present study demonstrated near-ceiling performance in both Kannada and English. The 

median CV accuracy ranged from 98.32 to 99.17, PWC from 0.90 to 0.98, PCC-R from 98.92 

to 99.52, and speech intelligibility from 97.73% to 100% across the two age groups and both 

languages. These high accuracy values are broadly consistent with findings from studies on 

both monolingual and bilingual children in the 4 to 5-year age range. 

Crowe and McLeod (2020) reported that typically developing English-speaking 

children achieve a percentage of consonants correct of approximately 90 to 100% by 5 years 

of age. The PCC-R values obtained in the present study (medians exceeding 98% for both 

languages and both groups) are well within this range, suggesting that Kannada-English 

simultaneous bilinguals in this age group achieve comparable consonant accuracy to 

monolingual peers. This is consistent with the findings of Gildersleeve-Neumann et al. (2008), 

who examined Spanish-English bilingual children and found that overall consonant accuracy 

was comparable to monolingual norms in both languages, provided that children received 

adequate exposure to both languages. 

With respect to PWC, the present study found a median value of 0.90 in the younger 

group for Kannada, increasing to 0.97 in the older group. In English, PWC was higher in the 

younger group (0.97) and increased marginally to 0.98 in the older group. PWC is a measure 

of whole-word accuracy that penalises any deviation from the target word form, hence lower 

values reflect greater phonological complexity in production. Ingram and Ingram (2001) 
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developed PWC as a sensitive measure of phonological accuracy, and subsequent studies have 

confirmed that it improves systematically with age in typically developing children. The 

present study's values are in line with those reported for children in this age range, indicating 

that the bilingual children were achieving high whole-word accuracy in both languages by the 

4 to 5-year age window. 

Speech intelligibility scores were also high across both languages and age groups, with 

Kannada intelligibility reaching a median of 100% in the older group and English intelligibility 

being consistently above 97% in both groups. These values are consistent with developmental 

expectations. Flipsen (2006) established that typically developing children achieve 

approximately 75% intelligibility to unfamiliar listeners by 3 years of age and approach 100% 

by 5 years. In Kannada, Shishira and Sreedevi (2010) reported near 100% speech intelligibility 

by four years even to strangers. The present findings suggest that Kannada-English 

simultaneous bilinguals achieve similar intelligibility milestones, and that bilingualism itself 

does not compromise speech intelligibility in either language by this age. Studies such as 

Fabiano-Smith and Barlow (2009) and McLeod and Verdon (2017) have similarly highlighted 

simultaneous bilinguals, when receiving adequate input in both languages, achieve 

intelligibility levels comparable to monolingual norms. 

An inference from findings is that 4.0 to 4.6 years and 4.6 to 5.0 years shows 

comparable speech sound accuracy, as these sounds are achieved before 4 years by typically 

developing Kannada English bilingual children. This suggests that present day children’s 

phonological development is much more advanced irrespective of monolingual or bilingual 

exposure. Some of the reasons may be because of:  

• Exposure to both languages by the age of 3 years 



 
 

58 
 

• Educated parents (graduates or post-graduates) can enhance earlier acquisition in 

children due to better speech inputs. 

• Socio-economic status of the family (upper middle class). 

• Usage of TV, mobile phones, and exposure from daycare where they get constant input 

from teachers and peers. 

• Better care and nutrition. 

All these factors can improve their articulatory development pace. 

5.3 Comparison of Speech Sound Accuracy in Kannada and English Within Age Groups 

The Wilcoxon Signed Rank test revealed that in the younger age group (>4;0 to ≤4;6 

years), a statistically significant difference was found between Kannada and English in PWC 

(z = 2.117, p = .034), with English PWC being higher than Kannada PWC (medians of 0.97 

vs. 0.90, respectively). No significant differences were found for CV accuracy, PCC-R, or 

speech intelligibility within this age group. In the older age group (>4;6 to ≤5;0 years), no 

statistically significant differences were found between Kannada and English on any of the 

four measures. 

The finding that English PWC was significantly higher than Kannada PWC in the 

younger group suggests further discussion. PWC is sensitive to whole-word accuracy, and a 

lower Kannada PWC relative to English may suggest that children in the younger group 

produced more whole-word deviations in Kannada than in English. One of the other reasons 

may be transfer of few sounds from English to Kannada such as /r/, which was mainly seen in 

children whose parents worked in USA, or children who watched cartoons in English. The 

words assessed in Kannada by the KDPAT include phonologically complex items featuring 
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retroflexes, specific cluster combinations, and geminate consonants that may be challenging 

for children at the very beginning of the 4 to 5-year range. In English, the GFTA-3 items are 

standardised for English monolingual children, and many of the sounds tested (stops, nasals, 

fricatives) are shared between Kannada and English, potentially enabling higher whole-word 

accuracy in English for the younger group. 

This pattern is consistent with the notion of cross-linguistic influence in simultaneous 

bilinguals. Scarpelli and Core (2015) noted that simultaneous bilinguals may show asymmetric 

performance across their two languages, particularly in measures sensitive to phonological 

complexity, even when overall accuracy is high. Kehoe and Girardier (2020) observed that 

vocabulary size and language exposure were predictors of phonological accuracy, and that 

children with higher exposure to one language tended to show higher accuracy in that language. 

Given that most participants in the present study were identified as predominantly Kannada 

speakers, it might be expected that Kannada accuracy would be higher; however, the higher 

English PWC in the younger group may indicate that the English lexical items tested were 

phonologically less demanding in terms of whole-word complexity compared to the Kannada 

items. 

In contrast, Fabiano-Smith and Goldstein (2010) found that Spanish-English 

simultaneous bilinguals did not show systematic differences in consonant accuracy between 

their two languages, suggesting that cross-linguistic effects on phonological accuracy may 

depend heavily on the specific language pair and the phonological demands of the assessment 

materials used. The present finding of a significant Kannada-English PWC difference only in 

the younger group and its disappearance in the older group suggests a developmental resolution 

of this asymmetry, potentially reflecting the stabilisation of Kannada phonological 

representations with increasing age and exposure. 
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5.4 Comparison of Speech Sound Accuracy Across Age Groups for Kannada and English 

The Mann-Whitney U test revealed no statistically significant differences between the 

two age groups on any of the eight articulatory outcome measures across both languages (all p 

> .05). This finding indicates that Kannada-English simultaneous bilingual children in the two 

age bands (>4;0 to ≤4;6 and >4;6 to ≤5;0 years) demonstrated comparable articulatory accuracy 

across all measures in both languages, with no statistically significant age-related improvement 

detected within this six-month interval. 

The absence of significant cross-age differences can be interpreted in at least two ways. 

First, the near-ceiling performance observed across both groups may reflect a genuine plateau 

in measurable articulatory accuracy by this developmental stage. By age 4, most typically 

developing children have acquired the majority of their consonant inventory, and measures 

such as PCC-R and CV accuracy are likely to be at or near ceiling, leaving little room for 

statistically significant improvement over a six-month interval. This interpretation is consistent 

with the literature. McLeod and Crowe (2020) noted that the steepest period of consonant 

acquisition in English occurs between 2 and 4 years, with accuracy approaching mastery by 4 

to 5 years. Similarly, Prathima and Sreedevi (2009) found that most Kannada consonants were 

acquired by 3 to 4 years in monolingual children. If singleton consonant accuracy is largely 

stable by 4 years, the six-month window examined in the present study may simply not capture 

significant developmental change. 

Second, the small sample size (n = 8 per group) may have limited statistical power to 

detect subtle age-related differences, particularly given the near-ceiling distributions and low 

variance in many measures. Ruiz-Felter et al. (2016) have noted that small sample sizes are a 

persistent limitation in bilingual phonological development research, and that effect sizes may 

be masked by floor or ceiling effects in standardised articulation measures. Future studies with 
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larger samples and wider age ranges may be better positioned to detect within-age differences 

in this population. 

Interestingly, the PWC values in Kannada showed a marked descriptive improvement 

from 0.90 (Group 1) to 0.97 (Group 2), and the speech intelligibility median in Kannada 

reached 100% in the older group compared to 97.73% in the younger group. While these 

differences did not reach statistical significance, they suggest clinically meaningful 

improvement in whole-word accuracy and intelligibility, particularly in Kannada, over the six-

month developmental interval. Lim and Chieng (2021) reported similar descriptive trends in 

English-Malay bilingual children, where whole-word accuracy improved over short 

developmental intervals even when statistical significance was not reached due to small sample 

sizes. These trends underscore the importance of considering effect sizes and clinical 

meaningfulness alongside statistical significance in paediatric speech development research. 

The finding of no significant age-group differences also contrasts with studies in other 

bilingual populations. Kehoe and Havy (2018) found significant age-related improvements in 

consonant accuracy in French-English bilingual children between 3 and 5 years, particularly in 

their minority language. However, those children were assessed across a wider age range (3;0 

to 5;0 years), spanning a developmental window that naturally encompasses greater 

phonological change. The narrower 4 to 5-year interval in the present study is possibly 

insufficient to capture comparable developmental shifts as most speech sound acquisition is 

completed by then. 

5.5 Error Patterns and Cross-Linguistic Influence 

Substitution was identified as the most common error type in both languages, followed 

by distortions and omissions. This hierarchical pattern is consistent with the general 
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developmental literature. Stoel-Gammon (1985) noted that substitutions are the predominant 

error type in typically developing children, reflecting the gradual differentiation of 

phonological categories, while omissions are more characteristic of younger children or those 

with speech sound disorders. The predominance of substitutions over omissions in the present 

study is therefore developmentally appropriate for the 4 to 5-year age range. 

In Kannada, substitutions involving retroflex consonants (particularly /ʈ/ in medial 

position) were among the more common error patterns in the younger group. This finding 

aligns with prior Indian language research. Bathina et al. (2022) reported that retroflex 

consonants are among the most articulatorily complex sounds in Indian languages, and their 

mastery may lag behind other consonants due to the precise tongue-tip placement required. The 

present study's observation that /ʈ/ in medial position was not fully mastered by all children in 

the younger group, and only partially improved in the older group, suggests that even in a 

language where retroflexes are native (Kannada), articulatory refinement of these sounds 

continues little beyond 4 years. 

In English, several substitution patterns reflected cross-linguistic transfer from 

Kannada. The acceptance of dental stop realisations of /θ/ (as /t̪/) and /ð/ (as /d̪/) was motivated 

by the absence of interdental fricatives in Kannada; similar substitutions have been documented 

in the speech of Indian English speakers and are considered normative features of Indian 

English rather than errors (Chervela, 1981; Craft, 2024). The use of /s/ in place of /z/ in some 

items, and the substitution of /ŋk/ for /ŋ/ in words with the /ŋ/ phoneme in final position, also 

reflect L1 phonotactic constraints. Kannada, like many Dravidian languages, restricts the 

distribution of voiced fricatives and nasals in certain positions, and these constraints appear to 

influence children's English production, consistent with the phonological transfer framework 

described by Fabiano-Smith and Goldstein (2010). 
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The error patterns observed in the present study, while limited in scope relative to 

detailed phonological process analyses, provide preliminary evidence for cross-linguistic 

influence in Kannada-English simultaneous bilinguals. Bailoor and Krishnan (2014) conducted 

a study on sequential Kannada-English bilinguals aged 3 to 4 years and identified 14 

phonological processes, the most common being fronting, cluster reduction, epenthesis, initial 

consonant deletion, and affrication. The present study's simultaneous bilingual participants 

showed considerably fewer and less severe error patterns than those reported for sequential 

bilinguals, consistent with the expectation that simultaneous bilingualism supports stronger 

phonological representations in both languages from an earlier age (de Houwer, 2009; Paradis 

et al., 2004). 
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Chapter VI 

SUMMARY AND CONCLUSIONS 

The study investigated the speech sound development and phoneme accuracy of 

typically developing Kannada-English simultaneous bilingual children in the age range of 4 to 

5 years. A total of 16 participants were considered in this study. The participants were divided 

into two subgroups with an age interval of six months (>4;0 to ≤ 4;6 years [Group 1] and >4;6 

to ≤ 5;0 years [Group 2]). An equal sample size of 8 participants per subgroup was obtained. 

The four articulatory outcome measures assessed were: Consonant-Vowel (CV) Accuracy, 

Whole word accuracy measures and proportion of whole-word correctness, Percentage of 

consonants correct (PCC-R), and Percentage of speech intelligibility. The study utilised 

articulatory tests namely Kannada Diagnostic Picture Articulatory Test (Deepa & Savithri, 

2010) and Goldman-Fristoe Test of Articulation - 3rd edition (Goldman & Fristoe, 2015) with 

a story narration of ‘The Thirsty Crow’ in both languages.  

The results revealed that all vowels and consonants in both Kannada and English were 

correctly produced by all the participants in the younger age group only. This indicated early 

mastery of vowels before the age of 4 years in both languages. Majority of the singleton 

consonants were also correctly produced by both age groups, however the few errors types seen 

were identified was substitution, followed by distortion and omission. Early acquired 

consonants such as stops, nasals, affricates and glides were mastered by participants from both 

groups in both languages. Later developing sounds such as /r/, /ʃ/, /s/, and /h/ in Kannada and 

/r/ and /j/ in English showed some variability in the younger group, improving with age. 

Consonant clusters in English were mostly produced correctly by both age groups, where the 

primary error types were substitutions and coalescence. The participants demonstrated near 

ceiling performance in both languages for all four articulatory outcome measures. Median CV 

accuracy ranged from 98.32 to 99.17, PWC from 0.90 to 0.98, PCC-R from 98.92 to 99.52, and 
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speech intelligibility from 97.73% to 100% across the two age groups, which was consistent 

with the expectations for typically developing children in this age range. 

 The statistical comparisons across languages using the Wilcoxon Signed Rank test 

revealed a significant difference between Kannada and English on Proportion of Whole Word 

Correctness (PWC) in the younger age group (>4;0 to ≤ 4;6 years, z= 2.117, p = 0.034), with 

English PWC (median= 0.97) being significantly higher than Kannada PWC (median=0.90). 

This difference was not seen for CV accuracy, PCC-R, and speech intelligibility in the same 

age group. And no significant language differences were found for any of the four outcome 

measures in the older age group (>4; 6 to ≤ 5; 0 years). The Mann-Whitney U test revealed no 

statistically significant differences between the two age groups on any of the four articulatory 

outcome measures in either language (all p> 0.05), suggesting comparable performance across 

the six-month developmental interval. How ever in the older group, PWC improved from 0.90 

to 0.97 and speech intelligibility reached a median of 100% in Kannada. This indicates 

clinically meaningful developmental progress in articulation. Evidences of cross lingual 

transfer was observed in English production particularly in the use of interdental /θ/ and /ð/ as 

/t̪/ and /d̪/ respectively and substitution patterns influenced by Kannada phonotactics, consistent 

with the phonological transfer framework described in the bilingual acquisition literature. 

In conclusion, Kannada English simultaneous bilingual children from ages 4 to 5 were 

found to possess high levels of articulatory accuracy in both the languages, being comparable 

with each other. And the results achieved were congruent with the expectations in terms of 

development for both the monolingual as well as bilingual population. Statistically significant 

cross linguistic differences could be seen only for the Proportion of Whole Word Correctness 

in the younger age group, which disappeared in the older age group. It indicated that there was 

a developmental resolution to the initial dissimilarities that existed among the whole word 
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phonological complexities. The absence of significant difference between the two groups may 

have been due to near-ceiling achievement by the age of 4 itself as the current study included 

an age span of 4 to 5 years. The results obtained indicate preliminary normal data for Kannada 

English simultaneous bilinguals and highlight the need for assessing bilingual individuals in 

Speech Language Pathology. 

Limitations of the study 

1. The number of participants included in the study is small limited the statistical power 

and prevented the use of parametric analyses. As a result, the findings cannot be readily 

generalised to a wider population of Kannada English simultaneous bilinguals. 

2. Recruitment of participants was primarily from urban areas of Mysore and Bangalore, 

which reduces representativeness.  

3. The study focused only on children aged 4 to 5 years, leaving the logarithmical 

phonological development earlier to this range unexplored.  

4. Standardised single word articulation tests and a story narration task were used which 

may not capture the phonological errors in connected speech fully.  

5. The articulation test in Kannada considered only part I of KDPAT due to time 

constraints, hence it missed information on clusters in this population since only part II 

of KDPAT includes clusters in Kannada. 

6. Potential gender related differences in speech sound accuracy and developmental 

trajectory were not examined. 

Clinical implications 

1. Provide a preliminary benchmark for speech language pathologists when assessing 

Kannada English simultaneous bilingual children aged 4 to 5 years. These descriptive 
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norms can serve as a reference point for distinguishing typical bilingual variations from 

speech sound disorders. 

2. The cross linguistic transfer patterns identified in the study and the influence of 

Kannada on English words can be considered as normative features of bilingual 

population rather than an indicator of speech sound disorder. Misinterpreting these 

patterns as pathology risks over-identification in clinical practice 

3. Articulation assessments should be administered in both languages in a simultaneous 

bilingual population. Assessing only one language can lead to misinterpretation and 

misdiagnosis.  

4. Provides a baseline for linguistically appropriate assessment tools tailored to Kannada-

English speaking bilinguals. 

5. Helps in appropriate intervention planning, considering bilingual factors such as 

dominance, exposure of each language, etc. 

6. Helps in parent counselling and reassuring caregivers by providing an evidence-based 

explanation of bilingual speech sound development, reducing anxiety. 

Future directions 

1. Future studies should include a larger number of participants to strengthen the findings 

and to build reliable reference data. It can also help in studying the differences in 

gender, socioeconomic status and language dominance. 

2. Longitudinal studies from early childhood (younger than 4 years) can be considered for 

future studies to map the speech sound development and its trajectory in simultaneous 

bilingual children.  

3. Studies can include large connected speech samples to get a detailed picture of bilingual 

phonology and phonological processes involved when exposed to both Kannada and 

English in simultaneous bilingual children. 
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4. Studies can include participants from other areas of Karnataka to see if the findings 

apply beyond urban centres like Mysore and Bangalore. 

5. Future studies can compare the bilingual group to a monolingual Kannada control group 

to compare the differences and similarities across age and gender. 
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APPENDIX A 

WHO TEN-QUESTIONNAIRE SCREENING CHECKLIST  

(Singhi et al.,2007) 

1. Compared with other children, did the child have any serious delay in sitting, standing 

or walking?  

2. Compared with other children does the child have difficulty seeing, either in the 

daytime or at night?  

3. Does the child appear to have difficulty hearing?  

4. When you tell the child to do something, does he/she seem to understand what you are 

saying? 

5. Does the child have difficulty in walking or moving his/her arms or does he/she have 

weakness and/or stiffness in the arms or legs?  

6. Does the child sometimes have fits, become rigid, or lose consciousness?  

7. Does the child learn to do things like other children his/her age?  

8. Does the child speak at all (can he/she make himself/herself understood in words; can 

he/she say any recognizable words)? 

9. For 3 to 9-year-olds ask: Is the child's speech in any way different from normal (not 

clear enough to be understood by people other than his/her immediate family)? For 2-

year-olds ask: Can he/she name at least one object (for example, an animal, a toy, a cup, 

a spoon)?  

10. Compared with other children of his/her age, does the child appear in any way mentally 

backward, dull or slow? 
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APPENDIX B 

QUESTIONNAIRE FOR PARENTS (Shanbal & Prema, 2007) 

(To obtain proficiency details of children) 

Note: Dear Parents the purpose of this questionnaire is to survey children who use two or more 

than two languages at school and at home. Read each statement carefully and then 

answer them. 

Name of child:                                                           Date: 

 

Age/Sex:                                                                  Grade: 

 

School: 

 

Father’s Name:                                                         Place: 

 

Mother’s Name: 

 

Address: 

 

Any significant medical history: 

The purpose of this questionnaire is to survey children who use two or more than two 

languages at school and at home. 

Read each statement carefully and then answer them: 

• Mother Tongue: 

• Medium of instruction at school: 
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1. Language used for communication at school (Please specify): 

Most of the time             Sometimes                      Always 

 

2. Language used for communication at home (Please specify): 

         Most of the time                        Sometimes                     Always 

 

3.  Languages spoken by the child (Please specify): 

                     Most of the time                        Sometimes                     Always 

 

4. Languages spoken by the family members at home (Please specify):  

    Most of the time            Sometimes                     Always 

 

5. Languages used by the family members to teach literacy skills at home (Please specify):  

    Most of the time            Sometimes                     Always 

 

6. Languages used at school to teach literacy skills (Please specify): 

          Most of the time            Sometimes                       

 

• Languages known by the child: 
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• Languages taught as subjects at school: 

• Language preference of the child (if any) at school and at home: 

• Best performance of the child in any particular language at school (e.g., performs 

better in language subjects like English or Kannada): 

Overall performance of the child in the class: 

 

Poor Average Good 
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APPENDIX C 

INFORMATION AND PARTICIPANT CONSENT FORM 

 

Information to parents/teachers of the participants in the study: 

I, Ms. Agraja K, studying MSc in Speech-Language Pathology at All India Institute of Speech 

and Hearing, Mysuru, is conducting a study titled “Speech sound development in typically 

developing Kannada-English sequential bilingual children" as part of my Dissertation under 

the guidance of Dr. N Sreedevi, Professor of Speech Sciences and Chairperson C-PECD, 

AIISH, Mysuru.  

 

You are invited to participate in this study, which involves recording of speech sample. The 

total duration of this recording will take up to 20-30 minutes per child.  

 

Responses will be documented for analysis purposes. 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.  

 

INFORMED CONSENT 

I have been informed about the study’s aims, objectives, and procedure. I have read the 

foregoing information, or it has been read to me in the language I understand. I have had the 

opportunity to ask questions about it, and any questions I have asked have been answered 

satisfactorily. I consent voluntarily for my child to participate in this study.  

I, ________________________________________, the undersigned, give my consent to be a 

participant in this investigation/study.  

Signature of the Parent:             Signature of the investigator 

Name & Contact No:                Name of the investigator:               
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