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CHAPTER I 

INTRODUCTION 

Childhood Apraxia of Speech (CAS) is a rare, neurological childhood 

(paediatric) speech sound disorder, in which the precision and consistency of 

movements underlying speech are impaired in the absence of neuromuscular deficits 

(e.g., abnormal reflexes, abnormal tone). CAS may occur as a result of known 

neurological impairment, in association with complex neurobehavioral disorders of 

known or unknown origin, or as an idiopathic neurogenic speech sound disorder. The 

core impairment in planning and/or programming spatio-temporal parameters of 

movement sequences results in errors in speech sound production and prosody 

(American Speech-Language-Hearing Association., ASHA, 2007a). As stated in the 

definition proposed by ASHA, the cause of CAS is neurological, which affects the 

motor planning and programming of speech.  

The children with CAS exhibit difficulty with fine, rapid and voluntary 

movements necessary to produce speech that may be directly influenced by context 

(Strand & Skinder, 1999; Yorkston et al., 2010). Thus the most salient features of 

CAS are articulatory and prosodic disturbances due to impaired motor planning 

and/or programming. According to ASHA (2007b), CAS is best characterized as a 

symptom complex rather than as a unitary disorder and that it may affect, to varying 

degrees, some combination of nonspeech motor behaviours, speech motor behaviours, 

production of speech sounds and structure (words and syllable shape), prosody, 

language, metalinguistic/phonemic awareness and literacy. They could have difficulty 

initiating, achieving, and maintaining articulatory configuration, difficulty in 

sequencing phonemes, difficulty in transition or moving from one articulatory 

movement to the other, groping movements or trial and error behaviour for achieving 
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the appropriate spatial target, distortions in intended vowel production, inconsistent 

voicing errors, difficulty in imitating phonemes and increased prosodic errors 

(Shriberg et al., 2011; Shriberg et al., 2012; Strand et al., 2013; Yoss & Darley, 1974). 

However, all these core features need not be present in all children with CAS. The 

symptoms expressed could be highly variable among them. 

Treatment for CAS focuses on improving motor planning and programming 

abilities and linguistic abilities, to help the child with CAS to articulate sounds clearly 

and to effortlessly sequence these sounds appropriately into words and sentences. The 

treatment approaches for CAS include Motor based approaches, which are based on 

principles of motor learning, Linguistic approaches, which focuses on the phonology, 

semantics and syntax of the language, and not on motor speech production and Multi-

modal communication approaches, which support verbal communication with the help 

of aided AAC (Augmentative and Alternative Communication) modelling (Binger, 

2007), or use of technological devices (Bornman et al., 2001; Cumley & Swanson, 

1999). 

Production of speech sounds and combining them to form words is one area of 

difficulty for children with CAS, which are targeted through the motor approaches.  

Phonemes are often produced with greater accuracy in isolation than in longer 

sequences (Grigos et al., 2015). Motor sequencing in terms of sequencing phonemes 

and transition from one phoneme to the next, consonant to vowel and vice versa are 

challenging for these children (Ayres, 1985, as cited in Velleman, 2002). Therefore, 

syllable structure control and organization within a variety of dynamic linguistic 

contexts should be the major focus during intervention. Any treatment protocol must 

include repetitive, intensive practice from one consonant position to various vowel 

targets and from various consonants to one particular vowel target, facilitating 
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accurate production of varying syllable shapes, organising them into longer and 

complex phonotactic patterns (Velleman, 2006).  

Velleman (2002) described the phonotactic therapy and noted that the 

immature phonotactic patterns require intervention that focuses on syllable level and 

that the therapy that addresses syllable shapes has the potential to evoke 

generalization well beyond the specific sounds or sounds targeted in the particular 

syllable position. She proposed a hierarchy of phonotactic pattern from simple to 

complex, which is as follows: Simple open syllables (CV), reduplicated open 

syllables (CVCV -- same syllable repeated as in "bye-bye"), harmonized (C or V) 

non-reduplicated disyllabic open syllable forms (CVCV), non-harmonized non-

reduplicated disyllabic open syllable forms, harmonized closed syllables, non-

harmonized closed syllables, CVCVC words (reduplicated, harmonized, or neither) 

and words with initial, medial, and/or final clusters (Velleman, 2002). However, this 

pattern can vary with languages. For example, Kannada is a syllabic language with 

CV, VC, CVC, CCVC, VCV, VCVCV, CVCCV etc. Both open and closed syllables 

are there in Kannada. However, most frequently occurring are open disyllable word 

shapes, followed by trisyllables and multisyllables (Rupela & Manjula, 2006). 

Further, in Kannada, two vowels do not occur consecutively (Rajpurohit, 1975; 

Rupela &Manjula, 2007). 

It is important to consider the phonotactic structure of language and target it in 

the treatment for children with CAS in order to broaden the oral-motor organizational 

capability and to increase ability in novel word learning. Repetitive and intensive 

treatment beginning from simple syllabic structures, moving on to lengthy, complex 

word shapes is necessary for improvement in motor planning and programming. This 
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helps in response generalisation from learnt words or patterns to similar other words 

which are not taught or even in learning novel words. 

NEED FOR THE STUDY 

A look into the literature revealed that there are very limited resource 

materials or manuals that focus on teaching syllable structure for children with CAS. 

It is important to plan treatment in a hierarchical form, like simple to complex (as 

emphasised by motor treatment approaches), unmarked to marked sounds etc. Efforts 

to developing resource materials in this regard are limited.  

There are many manuals, apps and products, which are available for the 

treatment of apraxia of speech such as Kaufman’s speech praxis treatment kit for 

children – advanced level (Kaufman, 2001), Nuffield Dyspraxia programme 3 

(NDP3) (Williams & Stephens, 2004), speech therapy for apraxia app 

(http://nacd.org), Webber MINI apraxia photo cards (Webber MINI Apraxia Photo 

Cards | Product Info, n.d.), Preschool Apraxia cards (Mulstay-Muratore, 2010), The 

source for CAS (Downing & Chamberlin, 2006), SPARC for CAS (LinguiSystems, 

2013), LinguiSystems apraxia card app (LinguiSystems, 2012) etc. for children. These 

are systematic and structured with increasing linguistic complexity, however all these 

are developed in English. 

 India is a multilingual country and teaching the sounds/phonemes is language 

specific. Hence there is a need to develop treatment manuals in various Indian 

languages. There are treatment manuals for apraxia in Hindi (Rupela & Manjula, 

2008) and Malayalam (Sneha & Manjula, 2008) language, which focus on oromotor 

exercises, teaching phonemes at isolation, syllable and at word level. They guide the 

reader for initiating and/or shaping the child’s expressive speech. However, these 
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manuals are developed viewing CAS as an executive disorder and not a motor 

planning, programming disorder. These manuals do not consider the phonotactic 

structure and complexity for developing the stimulus list for treatment. This 

necessitates the development of well structured treatment manual in Kannada for 

teaching phonotactic structures. 

This manual that will be developed will help in improving verbal expressive 

skills by improving phonetic and phonotactic repertoire in Kannada speaking children 

with CAS. Impaired phonotactic skills are also seen in children with phonological 

disorders, therefore, the manual can be used with these children as well. This will 

facilitate the acquisition of phonemes and their usage in words in a fun filled manner. 

AIM: To develop a manual for training the phonotactic structure in Kannada speaking 

children with Apraxia of Speech. 

Objectives: (1) To develop a manual for training the phonotactic structure in 

Kannada (2) To validate the content of the manual. 
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CHAPTER II 

Review of Literature 

Childhood apraxia of speech (CAS), a motor speech disorder, is a condition 

with difficulty in planning and programming speech movements. There is disruption 

in the cortical processes specifically sensory-motor processes, which interfere with 

motor learning of speech movements causing delay/deviance in planning and 

programming  sequences of speech movements (Cumley et al., 2001).  

Epidemiological studies in the area of CAS are very limited. Morley (1972) 

reported that estimated population-based prevalence of CAS was 1.3 children per 100. 

Yoss (1975) reported similar results, with estimated population-based prevalence of 

CAS as 1 child per 100. Shriberg et al., (1997) estimated the population-based 

prevalence to be 1- 2 children per 1,000 based on the referrals to a university speech 

clinic in one city. Recently, Shriberg et al., (2019) reported the estimated population-

based prevalence of idiopathic CAS as 1 in 1000 children. Idiopathic CAS is more 

prevalent in males than in females (Hall et al., 1993; Lewis et al., 2004; McNeil, 

2009), however recent evidences exist showing that the prevalence of CAS is almost 

same for both males and females (McNeil, 2009; Shriberg, 2010). 

Aetiology of CAS 

Isolated CAS is a very rare condition. CAS may co-occur with other 

conditions such as Down syndrome, autism, fragile X syndrome, 16p11.2 

microdeletion syndrome, 22q11.2 deletion syndrome, galactosemia etc. (Raca et al., 

2013). Wilson et al., (2019) have reported that 1 out of 4 individuals with Down 

syndrome have childhood dysarthria and CAS. 3 – 4% of children with speech sound 

disorders had CAS and out of 15,000 referrals of speech delay cases of unknown 
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origin, 4% of children showed CAS (Delaney & Kent, 2004). The prevalence of CAS 

is estimated to be 18 per 100 in galactosemia (Shriberg et al., 2011). Researchers have 

reported that the co-occurrence of CAS with language disorder may vary from 46 to 

82% (Thoonen et al., 1997; Lewis et al., 2004; Iuzzini, 2012; Vuolo & Goffman, 

2018; Zuk et al., 2018; Murray et al., 2019 as cited in Malmenholt, 2020).  

The aetiology, location and neuropathology of isolated CAS are unknown. It is 

associated with known neurological causes such as intrauterine infections, injuries, 

stroke, trauma (ASHA, 2007b). Neuroimaging studies such as MRI is not sensitive 

enough to identify neural impairments in children with idiopathic CAS indicating that 

the damage is not at the macroscopic level. However, MRI studies on children with 

CAS, associated with mutation of FOXP2 gene reveals possible impairment in 

rolandic cortices, inferior frontal cortices, basal ganglia and cerebellum (Morgan & 

Webster, 2018). CAS co-occurs with other conditions such as mutation of FOXP2 

gene (genetically based impairments), Down syndrome, Autism (neurological 

disorders) etc. It is also associated with developmental delays, prenatal/perinatal 

insults such as infections during gestational period, premature birth and low birth 

weight (Fox et al., 2002). Differences in the rate of development/quality of 

myelination can also be observed in few children with CAS (Cumley et al., 2001). 

Characteristics of CAS  

CAS is not a unitary disorder but is a symptom complex or in other words, it 

has a spectrum of characteristics. Children with CAS have difficulty in precise and 

accurate production of speech movements. Researchers have reported (a) inconsistent 

consonant and vowel errors (b) disrupted coarticulatory transitions and (c) 

inappropriate prosody in children with CAS and these are considered as inclusionary 

criteria for diagnosing CAS. Inconsistent consonant and vowel errors may include 
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production of a particular phoneme in particular context correctly, but may fail to 

produce the same in another context (for example, child is able to accurately produce 

/s/ in the initial position, but may not be able to produce it in medial or final position) 

or, child may use different phoneme every time when he/she tries to produce the same 

word (For example, in a multiple repetition task of “bat”, child may say “pat”, “bat”, 

“bad”, “pet” etc.) or may produce the word correctly sometimes but may fail to 

produce the same word correctly the next time. Many researchers use inconsistency in 

speech production as the major criteria for classifying the disorder as CAS. Children 

with CAS also have difficulty in moving from one phoneme to the next. They often 

perform poor on repetition of sequence of phonemes. The diadochokinetic rate, 

especially, sequential motor rate is often poor. They may combine two to three 

articulatory movements to a single articulatory gesture. The desired articulatory 

movements may be performed after few attempts. They may have narrowed phonetic 

repertoire. The difficulty in speech increases as the word length or complexity 

increases. So they may find it relatively easier to produce monosyllables and 

bisyllables of simple structure than polysyllables or words with clusters or complex 

structure. They usually speak in short and simple words or phrases. Volitional speech 

is more difficult than automatic speech. The speech of children with CAS may be 

perceived as scanned speech, with equal stress on every sound/word, or can be 

staccato kind due to prolonged pauses within and between words as well as due to 

lack of smooth transition from one phoneme to the next. The range of pitch and 

loudness variation is less leading to perceived monotonous speech. Frequent 

characteristics of CAS include slow or delayed development of speech, delayed first 

word acquisition, reduced phonemic inventories, phonotactic deficits (difficulty 

producing complex syllable shapes), vowel distortions, multiple speech sound errors, 
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decreased percentage of phonemes correct (reduced percentage of consonants correct 

and percentage of vowels correct), unintelligible speech as complexity increases and 

regression of verbal speech skills (loss of phonemes/words/syllable shapes that was 

previously mastered). Phonological and phonetic errors become evident as the 

complexity of word structure increases.  

Two hundred and sixty speech-language pathologists (SLPs) participated in a 

survey on speech characteristics of children with CAS and according to the results of 

the survey, 86.9% reported inconsistency, 75% reported sequencing errors and low 

speech intelligibility, 72.7% reported groping errors, 72.3% reported slow 

diadochokinetic rate, 66.2% reported impaired articulatory configuration, 62.7% 

reported difficulty with polysyllabic words, 56.2% reported suprasegmental 

disturbances and 53.5% reported metathesis as speech characteristics of children with 

CAS (Shakibayi et al., 2019).  

Recent researches have tried to understand and identify early indicators for 

CAS. Volubility, that is, the amount of vocalisation produced, during toddlers, was 

significantly lower in children later identified as CAS compared to typically 

developing children, but the volubility was not so significant between children with 

CAS and SLI (Highman et al., 2008). Parents of children with CAS have reported 

impairment in babbling stage itself, wherein, babbling was not present at all, or 

limited babbling or limited phonemes in babbling were present (Davis & Velleman, 

2000). Atypical vocal development such as delay in canonical babbling is associated 

with CAS (Rvachew & Brosseau-Lapre, 2012; Velleman & Strand, 1994). Syllable 

structures were limited to simple monosyllables like V, CV and VC and bisyllables 

like VCV, CVCV and VCVC in infants and toddlers who were later diagnosed as 

CAS (Overby & Caspari, 2015). It is not necessary that all the above-mentioned 
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characteristics must be present in all children with CAS or to diagnose an individual 

with CAS. There is heterogeneity among the characteristics expressed in individuals 

with CAS. 

CAS is a disorder with both phonological and phonetic component. Froud & 

Khamis-Dakwar (2012) conducted Mismatch Negativity study on 5 children with 

CAS and 5 typically developing children in the age range of 5-8years. Immature 

MMN response was observed in children with CAS. MMN like response was 

observed for allophonic contrast in CAS population, but was not observed in the 

typically developing group indicating atypical phonological and phonetic processing 

in children with CAS. Authors concluded that not only motor programming, but the 

phonological component is also affected.  

The results of three different tasks, namely, syllable awareness, intrasyllabic 

position and intrasyllabic structure administered on three children with CAS was 

compared with the performance of three typically developing children. All the 

children were in the age range of 6-8 years. Scores on perception of syllableness, 

intrasyllabic position and structure was relatively less for children with CAS 

compared to typically developing children indicating impaired phonological 

representation system in children with CAS (Marquardt et al., 2002). 

Few authors investigated whether the speech errors observed in children with 

CAS involved the impairment at the level of phoneme perception. Maassen et al., 

(2003) conducted vowel perception study on 11 children with CAS and 12 typically 

developing children in the age range of 6.11 to 9.6 years. Series of vowels /i/ - /I/ and 

/a/ - /ɑ/ were presented by changing the formant frequencies towards a neutral vowel 

position from extreme values in vowel space. Authors reported that children with 
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CAS required more difference to differentiate between the vowels presented on a 

continuum indicating poor auditory processing, and to identify those indicating poor 

phonetic processing skills.  

Zuk et al., (2018) conducted speech perception study on 47 children (7 

children with CAS without language impairment, 6 children with CAS with language 

impairment, 7 children with language impairment alone, 12 children with speech 

delay and 15 typically developing children) in the age range of 4.7 – 17.7 years. They 

were presented with two discrete pairs of stimuli at a time with more contrast at the 

beginning (/da/ and /ga/) progressing to reduced distinctiveness. Results revealed that 

children with CAS along with language impairment had more difficulty in 

discriminating sounds compared to isolated CAS and typically developing children. 

Children with CAS alone and typically developing children did not differ significantly 

on the discrimination task. Authors concluded that impaired speech perception is not a 

core deficit of CAS, but is due to the language impairment associated with CAS. 

Impairment in phonological skills further affects the academic skills. Children 

with CAS have difficulty with metalinguistic awareness. Hence, children with CAS 

are at greater risk for developing difficulty in literacy skills. 

Assessment of CAS 

It is difficult to diagnose this condition as it is a dynamic speech disorder. The 

symptoms or characteristics may change over time. A child with CAS may progress to 

a point such that the characteristics presented may be more appropriately labelled as 

articulation errors or phonological impairment (Strand & McCauley, 2008; Ebert, 

2017). Longitudinal studies conducted on children with CAS reveal that “slow 

multisyllable repetition rate is a useful endophenotype for CAS because it persists 
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even after speech accuracy has normalised” (Rvachew & Brosseau-Lapre, 2012, pp. 

537). Diagnosing CAS in children below 3 years of age is challenging because (1) 

CAS cannot be formally diagnosed till the child is verbal, (2) Rapid neural 

development takes place during this age and (3) the symptoms presented may change 

over time due to neural maturation. 

There are no gold standard factors that differentially diagnose CAS from other 

speech sound disorders. Currently, there exists no study with highest diagnostic 

quality that aids in differential diagnosis of CAS from other speech sound disorders 

(Murray et al., 2021). Researchers have found that, accuracy of polysyllable 

production in conjunction with oral motor examination, which includes DDK to be 

sufficient to identify CAS (Murray, McCabe, Heard et al., 2015). Further, Pause 

Marker also helps distinguish CAS from speech delay and other types of motor 

speech disorders. Pause marker is any pause of atleast 150ms between words or at 

inappropriate linguistic places in continuous speech. A pause marker score of less 

than 94% is indicative of CAS. Pause Marker Index classifies CAS into different 

severity such as, mild CAS for PMI of 90 – 93.9% PMI, mild – moderate CAS for 85 

– 89.9% PMI, moderate – severe CAS for 80 – 84.9% PMI and severe CAS for less 

than 80% PMI (Tilkens et al., 2017). According to a study conducted by Shriberg et 

al., (2017) pause marker is a near conclusive diagnostic marker of CAS. 

Assessment batteries for CAS must evaluate the oral motor skills 

(diadochokinetic rate, oral apraxia etc) and speech and language (segmental and 

suprasegmental aspects). There are several assessment batteries for CAS. The 

Screening Test for Developmental Apraxia of Speech (Blakely, 1980), Kaufman 

speech praxis test for children (Kaufman, 1995), the Verbal Motor Production 

Assessment for Children (Hayden & Square-Storer, 1999), Dynamic Evaluation of 
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Motor Speech skill (Strand & McCauley, 2019), Madison Speech Assessment 

Protocol (MSAP) etc, are few to name. All these tests are developed in western 

context. Few tests for CAS which are developed in Indian context are Protocol for 

appraisal of verbal praxis in typically developing children for 2.0 – 4.0 years (Radhika 

& Manjula 2010), Protocol for appraisal of verbal praxis in typically developing 

children for 4.0 – 6.0 years (Gaganashree & Manjula, 2016) and language free 

assessment tool for childhood apraxia of speech in difficult to test population 

(Banumathy et al., 2012) etc.   

Management of CAS 

CAS is a condition with difficulty in planning and programming speech 

movements. Hence the treatment is focused on improving speech motor programming 

and execution, which will reduce the speech motor errors and increase communication 

effectiveness. Treatment can either follow a bottom up approach or a top down 

approach considering the severity of the problem behaviour. According to bottom up 

approach, the stimuli chosen for treatment should initiate from the current status of 

the child and should follow simple to complex hierarchy (simple motor speech pattern 

with visible sounds to complex motor speech pattern), keeping in mind the phonemic 

and phonetic repertoire etc. For example, for a child who is nonverbal, the treatment 

can start with imitation of movements followed by imitation of phonemes, syllables, 

sequencing syllables into words of varied syllable structure, self monitoring etc. 

Whereas, in top down approach, therapy needs to be initiated using complex stimuli 

and then followed by simple stimuli. Both these approaches are used in the treatment 

of children with speech sound disorders. Treatment approaches or techniques for CAS 

employ bottom up approach like DTTC (Strand, 2019), NDP3 (Williams & Stephens, 

2004), ReST (Ballard et al., 2010), phonotactic therapy (Velleman, 2002) etc. 
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Treatment techniques employing top down approach have been used in treating 

population with phonological impairment. Though CAS is reported to involve 

phonological component as well, evidences for use of this approach and its benefits in 

treatment of CAS have not been documented in the literature.  

There are many principles for motor learning which when included in the 

treatment, results in maximizing motor learning and generalisation. These principles 

can be broadly grouped into two categories, one based on structure of practice 

[Amount (small/less number of practice trials versus large number of practice trials), 

distribution (Massed practice, that is practicing a given number of trials over small 

period of time versus distributed practice, that is, practicing given number of trials 

over a longer period of time), variability (Constant, that is, practicing same target 

preferably in same context like only in initial position, versus variable, that is, 

practicing various targets in different context), schedule (Blocked, that is, different 

targets are practiced as separate, successive blocks  or one after the other, versus 

random, that is practicing different targets in the same session or simultaneously), 

attentional focus (Internal focus on bodily movements versus external focus on effects 

of movements) and target complexity (simple, easy acquired sounds and sequences 

practiced earlier versus complex, later acquired sounds and sequences practiced 

earlier)] and another based on the nature of feedback [Type (Knowledge of 

Performance, that how a sound/word was produced, explanation of movements etc, & 

knowledge of results, that is whether the production of sound/word was correct or not, 

how many trials was it correctly articulated), frequency (High, that is feedback after 

every trial & low, that is feedback after certain number of trials) and timing of 

feedback (Immediate following attempt of production versus delayed)].  
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The effect of these principles on motor learning has been investigated. Practice 

amount or treatment intensity has greatest evidence for speech of children with CAS, 

supporting that highest gain is observed for large number of practice trials and 

sessions within one block of treatment. Namasivayam et al., (2015) and Thomas et al., 

(2014) reported that two sessions a week was the minimum intensity that has been 

shown to work. Maas et al., (2019) conducted a single subject study with multiple 

baselines on four children with CAS to examine the effect of practice amount and 

distribution. They concluded that high practice amount and massed practice were 

effective compared to low practice amount and distributed practice, for children with 

CAS. Treatment utilizing blocked practice for children with CAS facilitates 

acquisition but not retention of the behaviour or generalisation (Knock et al., 2010). 

Reduced frequency of feedback and delayed feedback aided in better retention of 

learnt verbal skills and generalisation to other stimuli which are not targeted in 

treatment sessions for adults with apraxia of speech compared to high frequency and 

immediate feedback (Austermann-Hula etal., 2008). Advocating knowledge of 

performance (KP) helps in the initial stages of treatment of CAS for acquisition of 

new motor behaviour but knowledge of results (KR) helps in retention and 

generalisation of learnt motor behaviour (Maas et al., 2008). To summarize, to acquire 

a new skill, intense, constant and blocked practice along with high frequency, 

immediate feedback and knowledge of performance should be utilised during 

treatment. For retention of a skill, intense, random and variable practice along with 

low frequency, delayed feedback and knowledge of results must be utilised during 

treatment (Preston et al., n.d.). 

There are different approaches such as motor based approach, linguistic 

approach and multimodality approach, which are used for children with CAS. Motor 
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programming approaches are based on motor learning principles. It emphasises on the 

need for multiple repetition or articulatory drill which helps child with CAS to 

produce the sound and sequencing these sounds accurately, consistently and 

spontaneously. Few of the techniques which are based on this approach include (1) 

Nuffield’s Dyspraxia Programme (Williams & Stephens, 2004), (2) Rapid Syllable 

Transitions Treatment (Ballard et al., 2010), (3) Dynamic Temporal and Tactile 

Cueing (Strand, 2019), (4) Kaufman speech to language protocol (Kaufman, 2001), 

(5) PROMPT System (Prompts for Restructuring Oral Muscular Phonetic Targets) 

(Chumpelik, 1984), (6) Melodic Intonation Therapy (Helfrich-Miller, 1994) etc. 

Linguistic approaches focus on the phonology, semantics and syntax of a language. 

These approaches include phonological awareness intervention techniques. Some 

children with CAS show difficulty in phonological processing or in phonological 

awareness tasks consequently leading to difficulty with literacy skills. Phonological 

awareness activities also help children to sequence phonemes into longer linguistic 

units. Few of the linguistic approaches which are used for treatment of CAS includes 

(1) Integrated Phonological Awareness Approach (Gillon & McNeil, 2007), (2) 

Phonotactic therapy (Velleman, 2002) etc.  

Motor programming approaches 

1. Nuffield Dyspraxia Program – 3 (Williams & Stephens, 2004) 

Williams & Stephens, designed a bottom-up treatment approach based on 

motor programming skills, primarily for children aged 3-7 years. It is an evidence-

based approach used with children with CAS and those with severe speech sound 

disorders. It is a multi level, multi target treatment approach, starting with isolated 

speech sounds (like consonants and vowels) and followed by CV, CVCV, CVC 
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words, multisyllabic words, consonant cluster words, phrases and sentences and 

finally connected speech. It also includes activities, tasks and games involving 

phonological awareness skills. Speech sounds are established by associating them 

with pictures.  

Williams & Stephens reported six descriptive case studies in their therapy 

manual of NDP3. Children in the age range of 4-12 years were recruited for the study. 

Overall results revealed that all the children were able to speak with good 

intelligibility, but, the duration and quantity of therapy they underwent varied. Among 

the 6 cases, two case studies have been described below. 

A 5 year old child diagnosed with moderate developmental verbal dyspraxia 

with oro-motor component, underwent blocked, 20 weekly therapy sessions. Post-

treatment, the phonetic inventory of the child had expanded and included five new 

consonants. Speech rhythm improved and had good speech intelligibility by the end 

of the treatment. Response generalisation to untreated words was observed. 

A 3-year-old child diagnosed with severe oral and verbal dyspraxia with 

possible mild dysarthric element underwent two 20-minute sessions on a daily basis. 

Single sounds and CV syllables were targeted in the first year of treatment along with 

oromotor skills targeting oral postures for vowels. By the end of first year, the child 

was speaking in short sentences but had poor speech intelligibility. CVCV and CVC 

words were targeted during the second year of treatment along with segmentation and 

blending of CVC words, vowel discrimination and simple onset/rime tasks. Simple 

multisyllabic words and short phrases were targeted at the end of second year.  

Sequencing single sounds, words, multisyllabic words, consonant cluster words and 

sentence level were worked on in the third year of treatment. After 3 years of 
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treatment, phonological skills were more or less accurate but speech was still unclear 

due to poor vocal control and inadequate airflow and limited range of tongue 

movement.  

A case study was conducted on a 3 year old child diagnosed as autism 

spectrum disorder with developmental verbal dyspraxia. NDP3 was administered in 

once weekly therapy sessions. Significant improvement in expressive vocabulary was 

observed after 3 months of therapy along with mean length of utterance, which 

improved to 3 words. The child was able to speak in 5–6 word sentences after 

6months of therapy with significant improvement in expressive vocabulary. 

(Saunders, 2006, as cited in https://www.ndp3.org/evidence-base/) 

2. Rapid Syllable Transition Training (Ballard et al., 2010) 

It is an evidence based treatment approach incorporating principles of motor 

learning. It avoids real linguistic forms and uses pseudowords for treatment. 

Evidences have shown that real words also improved due to response generalisation. 

It is carried out in 4 steps. First step is to decide if a particular child can have best 

benefits from ReST. Child should be able to produce atleast 4 syllable initial 

consonants and 4 vowels to initiate ReST treatment. Second step is to determine the 

goals, plan treatment sessions and prepare for therapy. 20 nonsense/pseudowords have 

to be prepared which has to be taught in 12 sessions. Therapy materials, tokens and 

materials for cueing have to be prepared before the session. Third step is the training 

phase. Here, concept of sound (the accuracy of phoneme production), beat (refers to 

linguistic stress and rhythm in a word) and smoothness (refers to transition from one 

sound to next sound) are worked on using the nonsense words. Clinician is advised to 

provide feedback for every attempt in this phase along with knowledge of 
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performance. Third phase is suggested to be carried out for about 5-10 minutes, after 

which one can move to next step, that is, practice phase, when child correctly 

produces or imitates the adult production, with prosody, for five times. In the final 

phase, clinician should provide knowledge of results and provide feedback for about 

50% of the time (McCabe et al., 2017). 

Scarcella et al., (2021) conducted a pilot study to understand the effects of 

ReST on Italian children. The treatment procedure used in English were replicated 

and modified based on Italian language. Italian use 3 stress patterns commonly, 

whereas, 2 stress patterns are used commonly in English. Two monolingual Italian 

speaking children diagnosed with childhood apraxia of speech, were recruited for the 

study. Twelve, 1 hour session were provided 2-3 times a week. Accuracy of sound 

produced, lexical stress and smoothness were assessed pre-treatment, 1 day, 1 week 

and 4 months post-treatment. Results revealed that both the children showed 

improvement on treated pseudoword and real words. Only one child generalised to 

untreated pseudowords. Both the children had maintenance of treatment. 

Thomas et al., (2018) studied the treatment outcomes and fidelity of combined 

clinician – parent delivery of ReST treatment. Six clinic-based sessions (which were 

video recorded) and six home-based sessions (only audio recorded) were provided, to 

5 children in the age group of 5.1 – 7.11 years with the diagnosis of CAS. They were 

assessed for acquisition of treated pseudowords, untreated pseudowords, untreated 

real words and parent & clinician treatment fidelity and reliability of perceptual 

judgements. Researchers concluded that combined clinician – parent delivery of 

treatment was less effective and that multiple factors affect the treatment outcome. 
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Thomas et al., (2016) studied the efficacy of ReST treatment delivered 

through telemode and compared with face to face ReST treatment delivery. Five 

children in the age group of 5 – 11years diagnosed with CAS underwent ReST 

treatment for 3 weeks (4 times per week) through video conference. They were 

analysed for imitation of pseudowords, generalisation to untreated pseudowords & 

real words and for maintenance of the skills. Results revealed that all the children 

demonstrated significant improvement in imitation of pseudowords and generalisation 

to untreated similar pseudowords and real words. Imitation of phrases with trained 

items was also observed in 2 children. 4 children showed maintenance of acquired 

skills upto four months post treatment. Researchers concluded that teleservice of 

ReST treatment was effective. 

Murray et al., (2015) conducted a randomised control trial comparing two 

treatment approaches for CAS, that is, Nuffield Dyspraxia Program – 3 and Rapid 

Syllable Transition Training. Twenty-four children with CAS in the age range of 4 – 

12 years were recruited and randomly assigned to group undergoing either NDP3 or 

ReST treatment. Therapy was provided for an hour in a day and four days per week 

for 3 weeks. Results revealed that all the children showed large treatment gains and 

significant generalisation effects were present irrespective of treatment they received. 

Immediate effect was better seen for NDP3 and long term effect was better observed 

for ReST treatment. NDP3 and ReST are considered as current gold standard 

treatments for CAS. (McCabe et al., 2019). Only these two treatment techniques have 

RCT level of evidence. 
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3. Dynamic Temporal and Tactile Cueing (DTTC) (Strand, 2019) 

 It is a motor based treatment approach (initially referred to as integral 

stimulation approach) for young children with moderate – severe CAS, whose goal is 

to improve neural processing efficacy for development and fine tuning of movements. 

The focus of the treatment is to teach the speech movement gesture and not individual 

sounds. Joint attention and intent to communication are prerequisites for 

implementing DTTC approach to any child with CAS. This approach does not have a 

predefined set of target stimulus or any picture cards. Clinicians should determine the 

speech gestures and then have to select target words which are relevant to the 

predetermined speech gestures. Initially, simultaneous production of target word is 

encouraged, followed by immediate repetition, repetition after delay and finally 

spontaneous production of target word. Multimodal cueing is also used in this 

approach. 

A systematic review conducted by Murray et al., (2014) reported that DTTC is 

one of the three treatment methods with sufficient evidence for clinical practice. 

Strand et al., (2006) carried out a case study (single subject, multiple baseline design) 

and replicated on four children. All four children recruited for the study were 

diagnosed with CAS and did not have hearing impairment or severe cognitive 

impairment or autism spectrum disorder. They received two 30 minutes session per 

day, however total number of therapy sessions varied between 43 – 50 sessions over 4 

– 6 week period. DTTC approach was administered. A stimulus set of 5 - 6 functional 

utterances were taken as target and each item was practiced for 15 – 30 times and then 

another utterance was taken up as target word. Out of four children, three children 

showed significant improvement shortly after the implementation of treatment. Two 
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children moved onto generalisation phase and were able to demonstrate good 

maintenance across time. 

4. Kaufman speech to language protocol (Kaufman, 2001) 

It is developed based on motor learning principles and applies behavioural 

analysis strategies. It focuses on the child’s speech motor skills, and utilising 

successive approximation and shaping technique, the phonetic and phonotactic 

repertoires of the child are shaped towards higher speech motor coordination levels. 

K-SLP aims to teach the target words using developmentally sequenced phonological 

processes (like segregation of vowels in diphthongs, epenthesis), simplifying speech 

motor planning. It does not aim to match the adult form, but instead tries to match the 

target form.  

There is very limited evidence for its use in CAS population. Gomez et al., 

(2018) conducted a pilot study on two individuals with severe CAS in the age group 

of 4-6 years. Ten preselected words (C1V1C2V2), ten simple polysyllabic words and 

ten functional words which were not in child’s expressive vocabulary were selected as 

target words. Each individual had different set of words. One child had additional ten 

phrases as target. Each individual underwent 4 hour treatment per week for three 

weeks. The responses were recorded and compared across three timelines, baseline, 

treatment and post-treatment. Results revealed that both individuals showed some 

improvement in percentage phoneme correct and one individual showed minimal 

generalisation to untrained similar word. 
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5. PROMPT System (Prompts for Restructuring Oral Muscular Phonetic 

Targets) (Chumpelik, 1984) 

It is a tactile kinesthetic approach in which, clinician provides tactile cues for 

the position and movement of articulators like jaw, lip, tongue and vocal folds (for 

voicing cues). It not only considers the speech production aspects, but also 

incorporates cognitive-linguistic and social emotional aspects of speech. It links 

auditory tactile motor map with the cognitive linguistic concepts.   

Dale & Hayden (2013) conducted a study on four children (age range: 3.6 to 

4.8 years) with CAS. Children were randomly placed in two groups. Each child 

attended 2 sessions per week for eight weeks. One group of children received 16 

sessions of full PROMPT therapy with tactile, kinesthetic and proprioceptive cues and 

the other group received 8 sessions of full PROMPT with tactile, kinesthetic and 

proprioceptive cues and 8 sessions of PROMPT without tactile, kinesthetic and 

proprioceptive cues. Significant gains were observed for all four children, but children 

who underwent full PROMPT had relatively higher gains on motor speech control 

domain and generalisation to untreated probes. 

6. Melodic Intonation Therapy (Helfrich-Miller 1994) 

The technique is used to improve expression of speech using natural prosody 

of language or singsong pattern. Its usage in persons with aphasia has been well 

documented in literature. Effects of use of MIT in apraxia, especially CAS, are an 

upcoming field. Inner rehearsal or silent intoning of target word or phrase or sentence 

helps in sequencing the motor commands correctly (Norton et al., 2009). 

Martikainen & Korpilahti (2011) performed a single case study to examine the 

effects of combination of two approaches (MIT and Touch Cue Method) on a 4.7 year 
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old child diagnosed with CAS. Child underwent MIT therapy for 18 sessions in six 

weeks (each session of 30 minutes) followed by no treatment phase for six weeks and 

again 18 sessions of touch cue method (TCM) approach in six weeks. The child 

showed significant gains in percentage of consonants correct (PCC), percentage of 

vowels correct (PVC) and phonological mean length of utterance (PMLU) during 

treatment phase and was maintained during twelfth week follow up. PVC improved 

during MIT treatment phase and continued to improve till the TCM phase whereas 

PCC and PMLU gains were observed after MIT phase that is from no treatment phase 

and continued till TCM phase. Authors concluded that the combination of MIT and 

TCM was effective for the treatment of CAS. 

Linguistic based approaches 

1. Integrated Phonological Awareness Approach (Gillon & McNeill, 2007) 

It is a linguistic based approach for preschool children with speech and 

language impairment and not specific for CAS. It facilitates speech production and 

phonological skills. It also incorporates increased practice trials and feedback to aid 

speech production. This approach is regarded as a promising method for working on 

speech, phonological awareness, and letter knowledge simultaneously, as reported by 

Moriarty & Gillon (2006). 

Hume et al., (2018) provided 30 sessions of traditional articulation treatment 

along with IPA approach to six children with CAS in the age range of 4.9 – 7.3 years, 

and compared pre and post intervention assessments. They found significant 

improvement in accuracy of phoneme production, consistency in word production and 

phonological awareness skills. 
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McNeill et al., (2009a) administered controlled multiple single subject design 

on twelve children in the age group of 4 – 7 years diagnosed with CAS. They 

underwent IPA intervention for six weeks (two sessions per week), followed by six-

week withdrawal block and another six-week intervention block (two sessions per 

week). Authors reported that 9 children with CAS showed significant improvement in 

targeted speech sound production and transfer of atleast one targeted sound to 

connected speech. Eight children with CAS showed significant gain in one target 

phoneme awareness skill and transfer to novel phoneme awareness task. Children 

demonstrated improvement in phonological skills. 

McNeill et al., (2009b) carried out a study on a pair of identical twins, who 

were diagnosed to have CAS at the age of 3.9years. Both underwent treatment with 

IPA approach for four months. Assessments were carried out at different timelines 

that is, pre intervention, post intervention, 6 months post intervention and 1 year post 

intervention. Both showed marked improvement in accurate production of vowels and 

consonants, phonological skills and decrement was observed in inconsistent 

production. 

Moriarty & Gillon (2006) conducted a multiple single subject design on three 

children aged between 6.3 – 7.3 years, who received seven hours (approximately) of 

IPA treatment and reported that all the children showed improvement in both speech 

production and phonological awareness skills domain and only two children showed 

significant gains post-treatment in both the domains. 

2. Phonotactic therapy (Velleman, 2002) 

It is a therapy approach which focuses on establishing a particular phonotactic 

structure rather than the accurate production of segments unlike other treatment 
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strategies which focus on production of segmental accuracy. It employs bottom up 

approach wherein word structures are taught from simple to complex. The goals 

formulated are also based on the phonological process that is affected. Velleman has 

proposed the hierarchy of phonotactic pattern, starting with simple open syllables 

(CV), reduplicated open syllables (CVCV -- same syllable repeated as in "bye-bye"), 

harmonized (C or V) non-reduplicated disyllabic open syllable forms (CVCV), non-

harmonized non-reduplicated disyllabic open syllable forms, harmonized closed 

syllables, non-harmonized closed syllables, CVCVC words (reduplicated, 

harmonized, or neither) and words with initial, medial, and/or final clusters. With 

respect to phonological processes, clinicians can work on CV structure if deletion of 

initial consonant is present, work on VC or CVC if deletion of final consonant is 

present, work on C1V1C2V2, C1VC2V, CV1CV2 to decrease harmony and 

reduplication, work on CVCV if child is simplifying multisyllabic words, and work 

on clusters in different position (initial/medial/final) if consonant cluster reduction is 

present. It makes use of modelling, adjacency, fading and syllable alterations by 

altering stress, harmony and pattern. Phonotactic goals proposed include (1) 

production of complete syllables, (2) production of closed syllables,(3) production of 

disyllables, (4) decreasing reduplication of harmony, (5) production of varied stress 

pattern within a word without omitting the unstressed syllable within the word, (6) 

sequencing phonemes of different place and/or manner and (7) production of 

consonant clusters (Velleman, 2006). 

“Once the structures are established within the child’s phonology, it becomes 

reasonable to set a goal of accurate phonetic production within that structure, but not 

before” (Velleman, 2002). 



27 
 

 

A 3.4 year old child with severe unintelligible speech, normal receptive 

language skills but delayed expressive language skills, final consonant deletion and 

limited phonetic repertoire underwent 6 months of phonotactic therapy. Significant 

improvement in production of bisyllabic words was observed post treatment along 

with improvement in production of CVC words. When the child was reassessed after 

one year of interval with no treatment, child had profound phonological impairment 

with slight improvement in phonetic repertoire. The child again underwent 6 months 

of phonotactic therapy to improve his phonotactic repertoire. The severity reduced 

from profound to ‘severe’ phonological impairment, he was able to produce 

consonant clusters, final consonant deletion reduced and was able to self monitor 

speech, post treatment (Velleman, 2002). 

The Nuffield Dyspraxia programme, an evidence based approach, which is 

most widely used by speech language therapists for treating CAS,  the Kaufman 

speech praxis kit (Kaufman, 2001), and the Webber Mini apraxia photo cards 

(Webber MINI Apraxia Photo Cards | Product Info, n.d.) and Webber Big apraxia 

photo cards (Webber BIG Apraxia Photo Cards | Product Info, n.d.) considers the 

phonotactics of language and the stimuli are prepared in increasing phonotactic 

complexity. All these commercially available products for treatment of apraxia are 

evidence based.  

Based on this information and the evidences provided by researchers for the 

use of phonotactic treatment of CAS, we can conclude that children with CAS benefit 

from speech therapy which incorporates phonotactic skills. Speech motor skills in 

CAS, improve when the phonotactic structure of a particular language is focused 

during the treatment. It also helps in improving articulatory transition from one 

phoneme to the next or the sequencing of phonemes, production of words, improve 
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phonological skills, expressive language skills etc, indirectly reducing the risk of the 

child to present with future complications such as difficulty in literacy skills. Hence it 

is important to focus on both phonetic as well as phonotactic skills during therapy for 

CAS. 

To sum up, children with CAS demonstrate difficulty in production of 

phonemes, precisely the sequencing of phonemes, which can be due to underlying 

immature phonological processing. They exhibit both phonetic and phonotactic errors, 

which need to be targeted during treatment. Most of the treatment approaches are 

based on motor learning principles and employ bottom up approach. An indepth 

review of the existing literature revealed that children with CAS benefit from speech 

therapy when both phonetic and phonotactic skills are worked upon.  

Treating CAS using phonotactic skills is language dependent as each language 

has its own phonotactic structures. Treatment packages available for CAS 

incorporating phonotactic skills are available in English and hence cannot be used 

with children of other language origins. This necessitates the need to develop 

treatment manual incorporating phonotactic skills in various languages. In view of 

this, the present study was designed with the aim of developing a manual for training 

phonotactic structure in Kannada speaking children with CAS which helps in working 

on and improving both phonetic and phonotactic skills. 
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CHAPTER III 

METHOD 

 The present study aimed at developing a manual for training phonotactic 

structure in Kannada speaking children in the age range of 2-6years with CAS and 

validating the content of the manual. The study was conducted in following phases. 

Phase I: Existing literature review 

Phase II: Development of treatment manual 

Phase III: Content validation of treatment manual 

Phase I: Existing literature review 

 Information related to CAS, definition, etiological factors associated with 

CAS, prevalence studies related to CAS, characteristics and different treatment 

approaches related to the management of CAS was reviewed from various sources 

such as published books, research articles from journals, therapy manuals, web 

sources such as Google scholar, PubMed etc. and the same was compiled. The 

existing evidence-based treatment protocols were also reviewed. Further, treatment 

approaches incorporating phonotactic structure in particular, were also reviewed for 

better understanding of the effect of phonotactics in treatment of CAS, stimuli 

hierarchy (phonotactic hierarchy) and the type of activity to be incorporated, which 

aid phoneme sequencing abilities. Few of the key words used for the search were 

‘childhood apraxia of speech’, ‘Developmental verbal dyspraxia’, ‘characteristics’, 

‘phonotactics’, ‘therapy’, etc. 
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Phase II: Development of treatment manual 

 This phase involved the development of manual for training the phonotactic 

structure in Kannada and is applicable for children with the diagnosis of CAS. The 

phonetic and phonotactic structure in Kannada was studied in detail. Kannada is a 

syllabic language with the structures of CV, VC, CVC, CCVC, VCV, VCVCV, 

CVCCV etc. Both open and closed syllables are found in Kannada. However, the 

most frequently occurring are open disyllables word shapes, followed by trisyllables 

and multisyllables (Rupela & Manjula, 2006). Further, in Kannada, two vowels do not 

occur consecutively (Rajpurohit, 1975; Rupela &Manjula, 2007). It differs from 

English in some aspects. For example, CCCV structure is more common English 

when compared to Kannada. Words in English usually end with an open syllable, 

whereas in Kannada, closed syllables occurs at the final position of a word. In 

English, /h/ occurs only in initial position and /ŋ/ occurs only in the final position. 

Whereas in Kannada, /h/ can occur in both initial and medial position and /ŋ/ can 

occur in the medial position. Because of the differences that exist in the phonotactic 

structure of these languages, the permissible combination of phonemes in Kannada 

was studied and then words were selected accordingly. 

The developmental acquisition of speech sounds in Kannada speaking children 

(Anand & Savithri, 2011), phonotactic hierarchy (Velleman, 2002), combined with 

that proposed by Williams & Stephens (2004), was adhered to, while developing the 

training material. The words were grouped into different levels based on the 

developmental acquisition of speech sounds in Kannada as shown below.  

 Level 1:  Bilabials /p/, /b/ and /m/ 

 Level 2: Alveolars /ṯ/, /ḏ/ and /n/ 
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 Level 3: Velars /k/ and /g/ 

 Level 4: Labiodentals /v/ and alveolar /l/ 

 Level 5: Palatals (affricates) /t/ and /ʤ/ 

 Level 6: Palatal (stops) /ṭ/, /ḍ/ and /ṇ/ 

 Level 7: Palatal (laterals) /r/, /ḷ/, palatal (fricative) //, alveolar (fricative) 

/s/ and pharyngeal (fricative) /h/ 

Each level included particular phoneme at various phonotactic complexity and 

syllable sequence as follows: 

1. Isolated syllable repetition 

a. Un-aspirated consonant + lax vowel, (eg: /p˄/, /bI/, /mo/) 

b. Un-aspirated consonant + long vowel (eg: /pa:/, /bi:/, /mo:/  

c. Aspirated consonant + vowel (eg.: /p
h
˄/, /b

h
I/) 

The syllables are placed such that the CV combination in which the 

vowel context better elicits the particular consonant is positioned earlier. 

For example, /ʤ/ is better elicited in context of /i/ and /u/  (Rao, 2018). 

Hence, /ʤu/ and /ʤI/ are placed before other vowel contexts such as /ʤa/, 

/ʤe/ and /ʤo/ in the manual. The facilitating vowel context for particular 

phoneme given by Rao (2018) was followed.  

2. Anticipating articulatory change in repeated phonetic sequences 

a. Changes in last syllable only (eg.: /pa pa pa pa po/, /mu mu mu mu mo/ 

b. Alternating syllable sequence (eg.: /pa po pa po/, /mu mo mu mo/) and  

c. Randomly alternating syllable sequence (eg.: /pa po po pa pu/, /mo mo 

mu mu me/) 
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3. Words  

a. CVCV (e.g., /ma:ma/, /pi:pI/ etc) 

b. CV1CV2 (eg: /pa:pu/, /ke:ku/ etc), 

c. C1VC2V (e.g.,  /mu:gu/, /gIṇI/ etc), 

d. C1V1C2V2 (e.g.,  /mane/, /ka:lu/ etc),  

e. VCCV (e.g.,  /pennu/, /kallu/ etc.) and  

f. CVCCV (e.g., /akka/, /Illa/ etc). 

Only meaningful words and pseudowords used by toddlers were 

incorporated. In some levels, all the above mentioned phonotactic 

structures could not be incorporated as no meaningful word or 

pseudoword existed (with that particular word structure) in Kannada, 

which were familiar to children.  

4. Play based activity  

This subsection included play-based activities to target the production 

of words in a playful manner. For example, every time the child says 

/mammu/, cut-out of scoop of ice cream can be placed on cone. After 5-6 

repetitions of the word, complete picture of ice cream will be connected 

and child can be reinforced with real ice cream. This has been depicted in 

the figure 3.1 below. 

 

Figure 3.1: Example of cut and paste play based activity.  
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For training in the sequencing of phonemes, a few analogies such as 

bubble analogy, kite analogy, door analogies etc, have been incorporated. 

In the Bubble analogy for example, the child has to point to the small 

bubbles and say the associated sounds and finally say the target word 

pointing to the big bubble. These analogies are different from the play 

based activities, which are focussed on the production of the whole word, 

while these analogies help teach the concept of sequencing syllables to 

produce words. The figure below depicts the analogy. 

 

Figure 3.2: Example of analogy used for sequencing syllables to produce 

a word.  

A daily record form and a monthly record form were designed for easy 

documentation of a client’s progress by the speech-language pathologist (SLP). This 

has been attached in the appendix II. 

Each syllable and word is associated with particular picture. It acts as a cue for 

production of corresponding syllable or word. Most of the pictures/images used in the 

manual have creative commons licence, that is, a standardized way of permitting to 

use the creative works done by others under copyright law. 
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Phase III: Content validation of treatment manual 

 The content validity of the manual was assessed based on six parameters 

which were selected from the feedback questionnaire developed by Goswami et al., 

(2010) as part of field testing of MANAT-K.  Google forms were prepared separately 

for validation of the format of the manual and the validation of each level (Reader is 

referred to appendix III for samples of the questinnaire for content validation). A total 

of eight Google forms were prepared. Four speech-language pathologists (SLPs) who 

had experience in the treatment of CAS and/or phonological disorders provided 

feedback on the questionnaire on the format of the manual. They also provided 

feedback on the syllables, words and associated pictures of level 1. The remaining 

levels, that is, level 2 – 7 (syllables, words and associated pictures) were assessed by 

three validators as the fourth validator could not provide the feedback within the 

allocated time. All the four SLPs were informed about the nature, purpose and 

procedure of the study and the consent was received prior to content validation. 

Google forms (with questionnaire) were mailed one at a time. Initially, Google form 

for format validation and Level 1 were mailed. Once the response was received, 

Google form of the next subsequent level was mailed. In this manner, the Google 

forms for all the levels were mailed one after the other. The Google form was mailed 

along with the PDF version of the manual. 

For validating the format (depiction of syllables with long vowels, syllables 

with aspirated consonants, geminate, word production and hierarchy of subsections 

within each level), the SLPs were asked to rate the format as good or fair or poor, 

based on the parameters such as appropriateness, stimulability and trainability.  

a. Appropriate: Are the analogies used appropriate? 
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b. Stimulability: Can the stimulus material elicit responses from the child? 

c. Trainability: Can the stimuli be used for intervention purpose?  

For validating the words and associated pictures in each level, the SLPs were 

asked to rate the word along with picture, based on different parameters like, 

familiarity, appropriateness, stimulability, trainability, likeability and colour and 

appearance as good, fair or poor.  

a. Appropriate: Are the phonemes/syllables appropriately associated with the 

pictures? 

b. Familiarity: Are the word and/or pictures familiar to even young children? 

c. Colour & appearance: Are the picture stimuli appropriate in terms of colour? 

d. Stimulability: Can the stimulus material elicit responses from the child? 

e. Trainability: Can the stimuli be used for intervention purposes? 

f. Likeability: Will children like the stimuli images? 

In addition, a comment section was provided, where the SLPs could suggest 

any modification of the stimuli or any other suggestions, along with appropriate 

rationale for the same. The results of the study have been discussed in the next 

chapter. 
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CHAPTER IV 

RESULTS  

As a part of this study, the development and validation of a resource manual 

for training phonotactic structures in Kannada for children with CAS was undertaken. 

The findings of the study have been presented as two sections. 

Section I: Development of the manual 

 Based on the phonotactic structure of Kannada and the developmental 

acquisition of sounds, the type of stimuli and their hierarchy, were arrived at and 

different training levels for different sounds were included in the manual. The manual 

had seven levels viz: Level 1: /p/, /b/ and /m/, Level 2: /ṯ/, /ḏ/ and /n/, Level 3: /k/ and 

/g/, Level 4: /v/ and /l/, Level 5: /t/ and /ʤ/, Level 6: /ṭ/, /ḍ/ and /ṇ/ and Level 7: /r/, 

//, /s/ and /h/. Each level has various subsections, the details of which have been 

provided below.  

a. Fun with CV forms with consistency of consonant and lax vowel 

In this section, each syllable was associated with a particular picture. The 

syllable along with the corresponding picture and its orthographic representation was 

provided five times in the manual to facilitate the repeated production of the target. 

The child is expected to point to each picture and produce the appropriate sound five 

times. For example, the stimulus /ma/ is associated with a picture of tree, since, in 

Kannada, tree is known as /mara/. The picture associated with a particular sound 

would act as a cue for production. Successive repetition of the sound would help in 

better acquisition of the sound and word forms. 
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Figure 4.1: Example of CV forms with consistency of consonant and lax vowel. 

b. Fun with CV forms with consistency of consonant and long vowel 

        In this section, image of a scale or stick is used as a cue for teaching the 

concept of lengthening of the vowel. For example, if an image of scale is given 

below the picture of a tree (associated with sound /ma/), the child is expected to 

lengthen the vowel in CV form, by running the finger through the length of the 

scale. Short and long vowels in words can convey different connotations. In 

Kannada, for example, /ḏara/ means cost and /ḏa:ra/ means thread. Hence, it is 

necessary that children with CAS are trained to produce appropriate length of the 

vowel. 

 

Figure 4.2: Example of CV forms with consistency of consonant and long vowel. 

c. Fun with CV forms with consistency of aspirated consonant and vowel. 

In this section, the way in which aspirated sound can be produced has been 

shown. Here, an animated picture of a cloud which is blowing air (as shown in the 

picture below) is presented beside the picture of the target syllable, cueing the 

child the presence of flow of air during the production of aspirated sounds. 

/ma/ 

/bi:/ 
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However, this subsection is not included in level 4 and level 7, as the phonemes or 

consonants targeted in those levels do not have aspirated counterpart. Aspirated 

sounds are present in Kannada. Though, these are not used colloquially, this was 

included in the manual because, in some instances, it changes the meaning of the 

word (eg. /ḏana means cow and ḏ
h
ana means wealth). Identifying and 

differentiating aspirated and unaspirated phonemes becomes necessary in the 

development of phonological skills and literacy skills. 

 

Figure 4.3: Example of CV forms with consistency of aspirated consonant and 

vowel. 

d. Anticipating articulatory change in repeated phonetic sequences 

        In this section, three subsections have been included which focuses on 

sequencing of phonemes. The three subsections are: 

(1) Changes in last syllable only (eg:  /pa pa pa pu/, /ba ba ba ma/ etc)  

 

Figure 4.4: Example of changes in last syllable only. 

(2) Alternating syllables (/pa pi pa pi/, /ma mu ma mu/ etc) and 

/p
h
a/ 

/pI/         /pI/    /pI/  /pI/     /pe/ 
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Figure 4.5: Example of alternating syllables. 

(3) Randomly alternating syllables (eg: /pa pu pa pe/, /ba be be pa/ etc). 

 

Figure 4.6: Example of randomly alternating syllables. 

Sequencing of syllables in this section may lead to production of either 

meaningful or nonsense words, but improves the phonotactic skills. These 

subsections are placed in simple to complex hierarchy. It is known that children 

with CAS have difficulty in transition from one phoneme to the next, and the 

difficulty increases as greater changes in articulatory gestures take place. Hence 

in the initial subsection, articulatory gesture changes for the last syllable only. In 

the next subsection articulatory gesture, changes alternatively (which is difficult 

to perform when compared to ‘changes in last syllable only’). Finally, in 

randomly alternating syllables, articulatory gesture changes occur randomly and 

more frequently, which is more difficult when compared to previous other 

subsections.  

 

 

 

/ma/         /me/          /ma/          /me/ 

/bo/         /bI/    /bo/  /bo/     /bI/ 
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e. Words 

In this section, syllables are sequenced in a manner such that it forms a 

meaningful word. Different phonotactic structures are targeted in this section 

namely  

(1) Harmonised CVCV  

 

Figure 4.7: Pictorial and orthographic representation of harmonised CVCV.  

(2) CV1CV2  

 

Figure 4.8: Pictorial and orthographic representation of CV1CV2. 

(3)  C1VC2V  

 

Figure 4.9: Pictorial and orthographic representation of harmonised C1VC2V. 

 

 

/pi:pi/ 

/pa:pu/ 

/kasa/ 
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/appa/ 

/kemmu/ 

(4) C1V1C2V2  

 

 

Figure 4.10: Pictorial and orthographic representation of harmonised 

C1V1C2V2. 

(5) VCCV  

 

Figure 4.11: Pictorial and orthographic representation of harmonised VCCV. 

(6) CVCCV  

  

Figure 4.12: Pictorial and orthographic representation of harmonised CVCCV. 

It should be noted that some word structures are not included in few levels 

as words with that structure, which are familiar to younger children, were 

either not found or could not be represented pictorially. For example, in level 

1, C1VC2V and C1V1C2V2 structures have not been included, as meaningful 

words with these structures, with only /p/, /b/ and /m/ phonemes, do not exist 

in Kannada. 

 

/gu:be/ 
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Vowel 

f. Play based activity 

In this section playful activities such as cut and paste name the missing 

item, spin a wheel etc. were included to elicit the words targeted in that particular 

level and the previous levels. The play-based activities/games are used to make 

the therapy sessions playful and interesting for the child. 

To sum, the manual contains seven levels which includes 95 syllables and 

119 words associated with pictures. This has been depicted in table 4.1. 

Table 4.1 

Combination of consonant and vowel in each level 

          Level 1 2 3 4 5 6 7 

/a/ /p, b, m/ /ṯ, ḏ, n/ /k, g/ /v, l/ /t, ʤ/ /ṭ, ḍ, ṇ/ /r, ḷ, , s, h/ 

/I/ /p, b, m/ /ṯ, ḏ, n/ /k, g/ /v, l/ /t, ʤ/ /ṭ, ḍ, ṇ/ /r, ḷ, , s, h/ 

/u/ /p, b, m/ /ṯ, ḏ, n/ /k, g/ /v, l/ /t, ʤ/ /ṭ, ḍ, ṇ/ /r, ḷ, , s, h/ 

/e/ /p, b, m/ /ṯ, ḏ, n/ /k, g/ /l/ /t, ʤ/ /ṭ, ḍ, ṇ/ /r, ḷ, , s, h/ 

/o/ /p, b, m/ /ṯ, ḏ, n/ /k, g/ /l/ /t, ʤ/ /ṭ, ḍ/ /r, , s/ 

Total 

syllables 

15 15 10 8 10 14 23 

 

Additional words with the targeted word structure, without associated pictures, 

have been given after the corresponding subsection for further practice. Activities for 

production of syllables with aspirated consonants and those with long vowel context 

have been described.  

Analogies such as door analogy, kite analogy, bubble analogy etc, have been 

included in the manual. These analogies assist the child in sequencing the 

phonemes/syllables in a particular order so as to produce the target word. Not all 

children find it easy to sequence sounds to form words. Particularly, the younger 

children may have difficulty with it. Hence these analogies have been provided. The 
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analogy appropriate for a particular child can be selected depending on the child’s 

interest and understanding. 

Section II: Content validation of treatment manual 

 The manual developed was given to SLPs experienced in the assessment and 

treatment of CAS and/or phonological disorder for content validation. Judges rated 

the format of the manual and various levels separately. The picture was modified or 

the stimulus was deleted, only if two judges rated a particular picture (associated with 

the word) or word, as poor on any one of the parameter. The results of the validation 

have been described under different heads.  

Format validation 

Four SLPs provided feedback on the overall organization within each level. 

The depiction of long vowels, aspirated sounds, words and geminates were rated. 

They also rated the arrangement of the subsections based on complexity. The 

responses of judges are summarised in table 4.2 
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Table 4.2 

Responses of judges to format validation 

Format Appropriateness Stimulability Trainability 

Good Fair Poor Good Fair Poor Good Fair Poor 

Depiction of long 

vowels 

2 2 - 2 2 - 3 1 - 

Depiction of 

aspirated sounds 

3 1 - 4 - - 4 - - 

Depiction of 

word production 

3 1 - 4 - - 4 - - 

Depiction of 

Geminates 

2 1 1 2 2 - 2 2 - 

 

On the parameter on appropriateness, three validators rated the depiction of 

aspirated sounds and word production as good and one validator rated it as fair. Two 

validators rated the depiction of long vowels as good and two validators rated it as 

fair. Two validators rated depiction of geminates as good, one rated it as fair and one 

rated it as poor. For stimulability parameter, all the four validators rated depiction of 

aspirated sounds and word production as good. For depiction of vowels and 

geminates, half of them rated it as good and the other half rated it as fair. With respect 

to trainability, all four validators rated depiction of aspirated sounds and word 

production as good. Depiction of long vowels was rated as having good trainability by 

three validators and as fair by one validator. Depiction of geminates was rated as good 

and fair equally. 
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Though the validators rated the format as fair to good, few suggestions were 

provided by them. The suggestions have been consolidated in the table 3 along with 

the modifications made. Some of the suggestions were incorporated, while others 

could not be incorporated, the rationale of which has been provided in table 4.3. 

Table 4.3 

Summary of suggestions provided and modifications incorporated 

Sl.No. Suggestions/Comments Modifications/Responses 

1 Maintain uniformity in the type of 

pictures used 

The pictures for the manual were selected 

based on two criteria. (1) Appropriate for 

children (2) Have creative commons licence. 

Most of the pictures which were used in the 

manual had creative commons licence. A 

further attempt was made to maintain the 

uniformity. 

2 Not convinced with using the same 

picture for CV forms to represent 

short and long vowels. 

 

Since Kannada has almost 32 consonants, 

having a picture for every long and short 

vowel would make the manual very extensive. 

Also, finding words separately for each of 

these syllables (C+short vowel and C+long 

vowel), which are familiar for the age 

considered, would be difficult. Hence the use 

of analogy was thought of for discriminating 

between the long and short vowels. 

3 Addition analogy used for 

depicting words may not be 

comprehensible for younger 

The analogy of addition is only used as cue for 

the child to sequence the sounds and to aid in 

the production of words. Considering the 
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children and violates semanticity 

of the concept. 

 

suggestion, other analogies were provided 

such as bubble analogy, kite analogy, door 

analogy etc. Clinician can choose the 

appropriate analogy for the child. 

4 Same picture can be given twice 

one after the other for depiction of 

geminates. 

 

Since each picture is associated with a 

particular sound, there are possibilities that 

children may say same sound twice rather than 

producing it as a geminate if same picture was 

repeated twice adjacently. Hence this 

suggestion was not incorporated. 

5 Aspiration should come at the end 

keeping the simple to complex 

hierarchy for subsections in the 

level. 

 

Aspirated sounds were shifted after all the 

other syllables targeted in a particular level, 

but before word level, so that even aspirated 

sounds can also be trained in the subsections 

that follow (like sequencing sounds, word). 

 

Validation of each level  

a. Fun with CV forms 

Each picture representing the CV syllable was assessed on six 

parameters (Familiarity, Appropriateness, stimulability, trainability, color & 

appearance and likeability) by the validators. A total of 95 syllables were 

included in the manual with the corresponding pictures. Level 1 was validated 

by four judges and level 2 – 7 were validated by three judges.  

One picture in each level 1 and level 2 required modification based on the 

validator’s feedback. One more stimuli in level 1 was modified as the picture 

associated, overlapped with another stimulus. None of the pictures representing 
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the syllables were removed or added based on the feedback received from 

judges. The modifications recommended were incorporated and a positive 

response was received from all the validators when the revised training material 

was sent to them again. The feedback and comments were received through 

mail.  

b. Words 

Level 1 was validated by four judges and level 2 – 7 were validated by 

three judges. Each word and the picture representing the words was assessed on 

six parameters, viz. Familiarity, Appropriateness, stimulability, trainability, 

color & appearance and likeability by the validators.  

Pictures were modified only if any two validators rated atleast one of 

the six parameters (Familiarity, Appropriateness, stimulability & trainability, 

color & appearance and likeability of pictures associated) as poor. Words were 

deleted if any two validators rated atleast one of the four parameters 

(Familiarity, Appropriateness, stimulability & trainability of words) as poor. 

The modifications carried out post validation have been summarised in the table 

4.4. 
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Table 4.4 

Number of words deleted and pictures modified based on feedback from judges. 

Level CVCV CV1CV2 C1VC2V C1V1C2V2 VCCV CVCCV Total 

 O M D O M D O M D O M D O M D O M D  

1 3 2 - 3 - 1 0 - - 0 - - 3 - - 3 - 2 9 

2 3 - 1 0 - - 0 - - 3 - - 3 - - 3 - - 11 

3 3 - 2 3 - 1 3 - - 3 - - 3 - - 5 - - 17 

4 0 - - 3 - 2 4 - 1 4 - 1 3 - - 3 - 1 12 

5 4 - 1 4 - 3 6 - 1 4 - - 3 - - 3 1 - 19 

6 3 - 1 2 - - 4 - - 5 - - 0 - - 4 - - 17 

7 2 - 2 3 2 - 4 - 1 4 - - 0 - - 3 - - 13 

Total 18 2 7 18 2 7 21 - 3 23 - 1 15 - - 24 1 2  

Total words 

post 

validation 

11 11 18 22 15 22  

 

Note: O = Number of words prevalidation; M = Number of pictures modified; D = Number of words deleted. 
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As depicted in the table, the following were the changes incorporated: 

With respect to each levels, 

i) Level 1:  Picture associated with two harmonised CVCV words was 

modified, one CV1CV2 word was deleted and two CVCCV words were 

deleted based on the feedback of judges. Pre validation, level 1 consisted 

of twelve words in total and was reduced to nine words post validation. 

ii) Level 2: Only one harmonised CVCV word was deleted. No other stimuli 

was removed or modified. Pre validation, level 2 consisted of twelve 

words in total and was reduced to eleven words, post validation. 

iii) Level 3: Two harmonised CVCV words were deleted and one CV1CV2 

word was deleted. Pre validation, level 3 consisted of twenty words in total 

and was reduced to seventeen words, post validation.  

iv) Level 4: Two CV1CV2 words and one in each C1VC2V, C1V1C2V2 & 

CVCCV words were deleted. Pre validation, level 4 consisted of seventeen 

words in total and was reduced to twelve words, post validation. 

v) Level 5: One harmonised CVCV word, three CV1CV2 words and one 

C1VC2V word were deleted. One picture associated with CVCCV word 

was modified. Pre validation, level 5 consisted of twenty-four words in 

total and was reduced to nineteen words, post validation. 

vi) Level 6: Only one harmonised CVCV word was deleted. No other words 

were modified or deleted. Pre validation, level 6 consisted of eighteen 

words in total and was reduced to seventeen words, post validation. 

vii) Level 7: Two harmonised CVCV and one C1VC2V words were deleted. 

Two pictures associated with CV1CV2 words were modified. Pre 
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validation, level 3 consisted of sixteen in total and was reduced to thirteen 

words, post validation. 

With respect to the word structure, 

i) Harmonised CVCV: A total of 7 harmonised CVCV words were deleted 

and two pictures associated with CVCV words were modified. Pre 

validation, harmonised CVCV words were 18 in number and was reduced 

to 11 words, post validation. 

ii) CV1CV2: Similar to harmonised CVCV words, a total of 7 CV1CV2 

words were deleted and two pictures associated with CVCV words were 

modified. Pre validation, CV1CV2 words were 18 in number and were 

reduced to 11 words, post validation. 

iii) C1VC2V: Totally only 3 C1VC2V words were deleted. No other 

C1VC2V words were modified or added to the list. Pre validation, 

C1VC2V words were 21 in number and were reduced to 18 words, post 

validation. 

iv) C1V1C2V2: Only one C1V1C2V2 word was deleted. No other C1VC2V 

words were modified or added to the list. Pre validation, C1V1C2V2 

words were 23 in number and were reduced to 22 words, post validation. 

v) VCCV: No modifications or additions or deletions of VCCV words were 

done as all 15 VCCV words were accepted by the validators. The number 

of VCCV words remained same from both pre-validation to post 

validation. 

vi) CVCCV: A total of 3 harmonised CVCCV words were deleted and one 

picture associated with CVCV word was modified. Pre validation, 



51 
 

 
 

CVCCV words were 24 in number and were reduced to 22 words, post 

validation. 

Majority of the pictures which were deleted and /or modified were real 

pictures of children or persons associated with proper nouns. Some of the 

comments made by the validators were (1) non meaningful word, (2) not 

commonly used word, (3) not a Kannada word, (4) it’s a Hindi word, (5) it’s a 

fiction word, (6) not used by many children, (7) inappropriate word, (8) it would 

be inappropriate to train the names with reference to real pictures of children and 

child may generalize them and (9) proper nouns like names cannot be used as 

generic terms. All the comments were accepted and the corresponding pictures 

were deleted. However one stimulus was retained which was associated with a 

proper noun, as it was a common word used by many adults with their kids, but 

the picture was modified by replacing a real picture with the animated one. Other 

stimuli were only modified with respect to pictures associated as the target words 

were appropriate and familiar for children. 

All the modifications and deletions which were made in the manual were 

mailed to all the validators for feedback. The modifications and deletions made 

were accepted by all the validators.  

c. Play based activity 

Each level consisted of two different play based activities. All the play 

based activities were rated on four different parameters, (appropriate, 

stimulability, colour & appearance and likeability) by the validators. Play based 

activity given in level 1 was validated by 4 SLPs those given in level 2 – 7 were 
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validated by 3 SLPs. A total of 22 responses for each parameter were received. 

The responses have been summarised in the table 4.5. 

Table 4.5 

Responses of judges to validation of play based activities. 

Levels Appropriateness Colour & 

appearance 

Stimulability Likeability 

Good Fair Poor Good Fair Poor Good Fair Poor Good Fair Poor 

Level 1 2 2 - 3 1 - 4 - - 3 1 - 

Level 2 3 - - 3 - - 3 - - 3 - - 

Level 3 1 2 - 3 - - 2 1 - 1 2 - 

Level 4 3 - - 3 - - 3 - - 3 - - 

Level 5 2 1 - 3 - - 3 - - 3 - - 

Level 6 3 - - 3 - - 3 - - 2 1 - 

Level 7 3 - - 3 - - 3 - - 3 - - 

Total 17 5 - 21 1 - 21 1 - 18 2 - 

Percentage 

(Total/22) 

77.27 22.

72 

0 95.45 4.54 0 95.45 4.54 0 81.82 9.09 - 

 

 

 

Figure 4.13: Percentage of ratings received for each parameter on validation of 

words and associated pictures. 
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For appropriateness of play based activities, out of 22 ratings 71.21% were 

rated good and 22.72% were rated fair. For stimulability and colour & appearance, 

95.45% were rated good and 4.54% rated it as fair. Validators rated the play based 

activities as to 81.82% good and 9.09% fair. None of the validators rated the play-

based activities as poor on any parameters.  

To sum, the outcome of the study was a manual for training phonotactic 

structure in Kannada for children with CAS in the age range of 2 – 6 years. Based 

on the feedback from the experts, the stimuli had fair to good (predominantly 

good) appropriateness, familirity, stimulability, trainability, likeability. The color 

and appearance of images selected were rated as fair to good. The manual 

followed simple to complex hierarchy. All the play based activities were rated as 

predominantly good on the parameters appropriateness, stimulability, likeability 

and color & appearance. Few suggestions were provided for stimuli and pictures 

associated so that the stimuli presented could be improvised to elicit better 

response from the child.  Minimum of one poor rating on any of the parameter by 

at least two validators was set as criteria for modifying the stimuli. Based on the 

feedback received, the manual was revised by modifying the stimuli accordingly. 

The modifications made were again sent to the validators for feedback. All the 

validators accepted the modifications made. Overall, the revised manual was rated 

to have predominantly good content validity based on all the parameters such as 

familiarity, trainability, stimulability, appropriateness, likeability and color and 

appearance of the stimuli. The results have been discussed in the next chapter.  
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CHAPTER V 

DISCUSSION 

 The aim of the present study was to develop a manual to teach phonotactic 

structures of Kannada for children with CAS. The initial step towards development of 

manual began from compilation of data regarding the difficulties faced by children 

with CAS, treatment approaches and packages/protocols available for training 

phonotactics and reviewing these. The next step was to develop a stimuli list based on 

the phonotactic structure of Kannada along with looking for appropriate pictures to 

associate with the target syllable or word. It was challenging to search for meaningful 

words with particular phonotactic structure and limited or restricted phonemes. 

Another challenging task was to search for images which are appropriate for the word 

and the ones which had creative commons licence.  Once the manual was developed, 

its content was validated by SLPs.  

The present manual consists of seven levels, with each level focusing on 

particular phonemes. Level 1 focuses on /p/, /b/ and /m/, level 2 focuses on /ṯ/, /ḏ/ and 

/n/, level focuses on /k/ and /g/, level 4 focuses on /v/and /l/, level 5 focuses on /t/ and 

/ʤ/, level 6 focuses on /ṭ/, /ḍ/ and /ṇ/ and level 7 focuses on /r/, /ḷ/, //, /s/ and /h/. 

These levels are arranged in the order of developmental acquisition of speech sounds 

in Kannada. Each level consists of several sections focusing on syllables (to improve 

phonetic repertoire), sequencing of sounds (to develop and maintain smooth transition 

from one sound to the other, reducing dysprosodic features like inappropriate pauses 

within words and to broaden the phonotactic repertoire) and words (to improve 

expressive vocabulary, phonotactic and phonological skills) which are placed in 

simple to complex hierarchy. Each syllable and word is associated with particular 

image, which acts as a cue for production of syllables and words. It provides activities 
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for sequencing of sounds and word production. Play based activities are also included 

so as to retain child’s attention and encouraging playful learning process. The manual 

comes with daily and monthly record form which helps to track the individual’s 

progress in therapy.  

The manual is unique in its own way, aiming to broaden phonetic and 

phonotactic skills simultaneously in children with CAS. Broadening phonetic 

repertoire helps in accurate production of speech sounds and helps in the production 

of new words within the available phonotactic frame. Broadening phonotactic skills 

helps individual to produce both simple and complex words of various word 

structures, helping in faster learning of word production, reducing the phonological 

processes used to simplify words and to acquire adult like speech skills. Working on 

both phonetics and phonotactics also helps in improving speech intelligibility and 

naturalness. It makes use of motor learning principles in combination with 

phonotactic therapy principles to improve verbal language skills of children with 

CAS. It uses colourful pictures associated with syllables and words, provides few 

analogies and activities to help phoneme sequencing abilities. Available evidence 

based approaches have shown that, targeting phonotactics in children with CAS has 

shown to improve their expressive language abilities, reducing the severity of the 

impairment and its effect on individual’s life. It is assumed that this manual will also 

help in the phonetic and phonotactic development of individual with CAS, 

overcoming the planning and programming difficulties of speech movements and aid 

in betterment of quality of life of individual with CAS. 

The manual developed is similar to other evidence-based practices like that 

given by Williams & Stephens (2004) as it uses pictures associated with phonemes, 

syllables and words for treating CAS. Williams & Stephens (2004) developed a multi 
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level, multi target treatment approach, starting with isolated speech sounds (like 

consonants and vowels) and followed by CV, CVCV, CVC words, multisyllabic 

words, consonant cluster words, phrases and sentences and finally connected speech. 

It includes activities, tasks and games involving phonological awareness skills. It also 

works on phrase, sentence levels and prosody. The present manual is similar to that 

developed by them in many ways such as multi level treatment approach, simple to 

complex phonotactic hierarchy, pictures associated with sounds and words etc. 

Activities described in the present manual are based on the activities given by 

Williams & Stephens (2004) in their evidence based approach. They use line 

drawings for associating with targeted sounds or words, however in the present 

manual real pictures and animated pictures are used, which helps to gain the attention 

and interest of the individual towards the stimuli.  

The treatment kit developed by Kaufman (2001) for childhood apraxia of 

speech aims to teach the target words using developmentally sequenced phonological 

processes (like segregation of vowels in diphthongs, epenthesis), simplifying speech 

motor planning (Kaufman, 2001). It does not aim to match the adult form, but instead 

tries to match the target form. In contrast, the present manual tries to broaden the 

phonotactic skills of children with CAS so as to match the adult form. It is similar to 

the present manual as it incorporates phonotactic structures and has a set of target 

words with various phonotactic structures. Kaufman uses shaping technique for the 

elicitation of target word which is not the case in the present manual. Though the 

present manual has a set of target words, it associates each phoneme or syllable with a 

particular picture and works on improving sequencing abilities and accurate word 

production. 
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Ballard et al., (2010) focuses on use of nonsense words in treatment which 

will be generalised to production of meaningful words without directly working on 

meaningful production. One of the subsection within the manual, that is, anticipating 

articulatory change in repeated phonetic sequences, can be more or less thought of as 

sequencing syllables in production of both meaningful and non meaningful words. 

Ballard’s treatment protocol cannot be used for completely nonverbal children who do 

not produce atleast 4 syllable initial consonants and 4 vowels. However, there are no 

such criteria for use of this manual. The present manual can be used with completely 

nonverbal children as it contains meaningful words associating with pictures.  

Rupela & Manjula (2008)’s manual titled “Manual for treatment of 

developmental apraxia of speech”, focuses on improving sound and word production 

in children with CAS by working on oromotor movements. She has included 

exercises (1) to overcome oral weakness, (2) for production of vowels, (3) for 

production of consonants, (4) for overcoming errors in word production. Individual 

sounds are taught using phonetic placement techniques along with visual and tactile 

cues.  It provides word list for practice. It recommends use of articulatory drill for 

improving verbal skills. Though it follows simple to complex hierarchy, it does not 

consider the phonotactic structures and does not focus on sequencing of phonemes 

which is impaired in children with CAS. It majorly taps on the phonetic skills of an 

individual. However, the present manual focuses not only on the accurate production 

of phonemes, but also on sequencing phonemes and use of these phonemes in various 

phonotactic structures in a hierarchical manner. The present manual also helps in 

reducing few age inappropriate phonological processes such as reducing initial 

consonant deletion, reduplication etc. 
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The revised manual, with all the modifications incorporated and accepted by 

validators is presented in Appendix I. The manual has good content validity. It can be 

used with children with CAS which helps in improving phonetic repertoire, 

sequencing of sounds and word production along with broadening phonotactic skills. 

Field testing of the manual was not carried out due to pandemic COVID-19, which 

can be taken up in future. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

 Childhood apraxia of speech is an impairment in planning a message and 

programming the articulators to execute the planned message. The causative factor is 

linked to genetic factor such as FOXP2 mutation and is found to be an associated with 

other disorders such as Down syndrome, autism etc. In majority of the cases CAS is 

an ideopathic condition with unknown origin. Children with CAS have difficulty in 

sequencing phonemes, i.e., they have difficulty in transition of articulators from one 

particular configuration to the other. They make errors in production of sounds and 

words inconsistently, simplify polysyllabic and complex utterance and have 

dysprosodic speech. Assessment batteries tend to check for these characteristics by 

administering oromotor tasks, segmental analysis and suprasegmental feature 

analysis. Lack of gold standard factors for differentially diagnosing CAS from other 

speech sound disorders and the dynamic nature of the disorder makes the condition 

difficult to diagnose.  

There are different approaches for the management of CAS. Motor based 

approaches are based on motor learning principles, linguistic approaches focuses on 

the phonology, semantics and syntax of the language and multi-modal communication 

approaches focuses on supporting verbal communication with aided AAC. Available 

treatment approaches focus on improving motor speech programming and execution 

incorporating motor learning principles. 

   An in depth review of literature suggests that there are limited treatment 

approaches which are evidence based. Children with CAS make the best out of 

treatment when both phonetics and phonotactic skills are targeted during the therapy. 

Since phonotactic skills are language dependent, it is necessary for the clinician to 
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have knowledge of the language in which treatment is provided. Existing literatures 

reveal that the treatment packages which incorporate phonotactic skills, are available 

only in English. Hence, there is a need to develop treatment manuals targeting 

phonotactic structures in various languages. Therefore, the present study was 

conducted with the aim of developing a resource manual for training the phonotactic 

structure in Kannada for children with CAS. The objectives of this study was to 

develop the treatment manual and to content validate it. 

 The present study was carried out in three phases. The first phase was to 

review the existing literature specific to CAS and its treatment. The information on 

CAS was collected through databases, journals and books. It was then compiled and 

organised for better understanding. Based on the review, the current status of 

diagnosis and treatment for CAS was understood. Lack of treatment manuals 

incorporating phonetic and phonotactic skills were brought to view during this 

process leading the need for the present study.  

The second phase was to develop the manual for training phonotactic 

structures in Kannada for children with CAS in the age range of 2-6 years. Initially, 

the phonotactic structures of Kannada were studied. The present manual is developed 

based on the phonetic and phonological processing impairment underlying CAS. 

Different levels in the manual helps in improving or broadening the phonetic 

repertoire of the individual. The subsections of each level aims to improve phoneme 

sequencing and phonotactic skills of children with CAS. The levels are arranged in 

the order of developmental speech sound acquisition. Within each level, the 

subsections are arranged from simple to complex phonotactic hierarchy. Classifying 

the manual into different levels helps clinicians to choose appropriate level for the 
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treatment of the child. A daily record form and a monthly record form are provided at 

the end of the manual for tracking the progress of the child.  

 The final phase was to content validate the manual. It was carried out by 

obtaining feedback from three expert Speech-Language Pathologists in the field of 

assessment and treatment of CAS /phonological disorders. They were asked to judge 

each stimuli based on parameters such as familiarity, appropriateness, stimulability, 

trainability, likeability and colour & appearance. Based on the feedback received, the 

manual was modified accordingly. Based on the content validation, the final version 

of the manual was developed. 

The manual will guide students trained in the field of speech-language 

pathology, SLPs and caregivers of children with CAS in broadening the phonetic and 

phonotactic repertoire of children with CAS. The manual can also be used for children 

with suspected CAS and severe phonological disorders as well, as it will be based on 

phonotactic patterns consisting of both simple and complex structures and children 

with suspected CAS and phonological disorders also exhibit problems in the 

phonotactic structure. Further, the manual can be used for adults with severe to 

profound apraxia of speech to help sequence phonemes. It provides playful activities 

for eliciting targeted speech sounds in varied phonotactic structures of Kannada 

language. Further, multiple analogies for word production are given so that analogy 

appropriate for the child can be used. It will help the clinician in choosing an 

appropriate level and appropriate syllable structure to begin treatment easily, as the 

levels are differentiated based on acquisition of speech sounds and the subsections are 

organised from simple to complex phonotactic hierarchy.  
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 Thus, the outcome of the study was a treatment manual, validated for its 

contents by experts in the area of speech-language pathology. The manual has been 

designed based on the speech characteristics observed to be present in children with 

CAS and based on the clinical evidences reviewed in literature. The manual targets 

most of the sounds in Kannada, in CV, CVCV, CV1CV2, C1V1C2V2, VCCV and 

CVCCV structures. It is presumed that the manual will help in improving the phonetic 

and phonotactic skills of individual with CAS. However, the manual has not been 

validated on the clinical population. It targets only bisyllabic structures. Other 

polysyllabic structure and complex word structures such as clusters are not targeted in 

this manual. The manual can be validated by using it for treatment of children with 

CAS and modifying it accordingly. The manual can be further expanded by including 

other polysyllabic and complex phonotactic structures of Kannada like CVCVCV, 

CVCCVCV, CVCVCCV etc. so that it can be used by older children and adults as 

well. A computerised format of the manual can be developed, which helps in easy 

access to, pictures associated with phonemes and build words or activities in short 

duration. 

  

 

 

 

 

 

 



63 
 

 
 

REFERENCES 

American Speech-Language-Hearing Association. (2007a). Childhood apraxia of 

speech [Position statement]. Retrieved on October 21, 2020 

from https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-

of-speech/  

American Speech-Language-Hearing Association. (2007b). Childhood apraxia of 

speech [Technical report]. Retrieved on October 21, 2020 from 

https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-of-

speech/  

Anand, D. & Savithri (2011). Restandardization of Kannada articulation test. Student 

Research at A.I.I.S.H Mysore: Articles based on dissertation done at AIISH, 

8(Part B: Speech Language Pathology),53-65. 

Austermann-Hula S. N. , Robin D. A. , Maas E., & Ballard K. J. (2008). Effects of 

feedback frequency and timing on acquisition, retention, and transfer of speech 

skills in acquired apraxia of speech. Journal of Speech, Language, and Hearing 

Research, 51(5), 1088–1113. https://doi.org/10.1044/1092-4388(2008/06-0042 

Ballard, K. J., Robin, D. A., McCabe, P., & McDonald, J. (2010). A treatment for 

dysprosody in childhood apraxia of speech. Journal of Speech, Language, and 

Hearing Research, 53(5), 1227-1245. 

Banumathy, N., Velleman, S., & Andrianopoulos, M. (2012). Language Free 

Assessment Tool for Childhood Apraxia of Speech in Diffcult to Test 

Populations. Retrieved on october, 2020 from 

http://www.ishaindia.org.in/speech_oral/03_LANGUAGE%20FREE_ASSESS

https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-of-speech/
https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-of-speech/
https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-of-speech/
https://www.asha.org/practice-portal/clinical-topics/childhood-apraxia-of-speech/
http://www.ishaindia.org.in/speech_oral/03_LANGUAGE%20FREE_ASSESSMENT_TOOL.pdf


64 
 

 
 

MENT_TOOL.pdf. 

Binger, C. (2007). Aided AAC intervention for children with suspected childhood 

apraxia of speech. Perspectives on Augmentative and Alternative 

Communication, 16(1), 10-12. 

Blakeley, R. (1980) Screening Test for Developmental Apraxia of Speech. Tigard, 

OR: C. C. Publications. 

Bornman, E., Alant, E., & Meiring, J. (2001). The use of a digital voice output device 

to facilitate language development in a child with developmental apraxia of 

speech: A case study. Disability and Rehabilitation, 23(14), 623-634. 

Chumpelik, D. (1984). The PROMPT system of therapy: Theoretical framework and 

applications for developmental apraxia of speech. In Seminars in Speech and 

Language (Vol. 5, No. 02, pp. 139-156), Thieme Medical Publishers, Inc. 

Cumley, G., & Swanson, S. (1999). Augmentative and alternative communication 

options for children with developmental apraxia of speech: Three case 

studies. Augmentative and Alternative Communication, 15(2), 110-125. 

Cumley, G., Ball, L., & Skinder-Meredith, A. (2001). Developmental apraxia of 

speech. Augmentative Communication News, 14(2), 1–7. 

Dale, P. S., & Hayden, D. A. (2013). Treating speech subsystems in childhood 

apraxia of speech with tactual input: the PROMPT approach. American 

Journal of Speech-Language Pathology, 22(4), 644–661. 

https://doi.org/10.1044/1058-0360(2013/12-0055) 



65 
 

 
 

Davis, B. L., & Velleman, S. L. (2000). Differential diagnosis and treatment of 

developmental apraxia of speech in infants and toddlers. Infant-toddler 

intervention: The Transdisciplinary Journal, 10(3), 177-92. 

Delaney, A. L., & Kent, R. D. (2004). Developmental profiles of children diagnosed 

with apraxia of speech. In Poster presented at the annual convention of the 

American Speech-Language-Hearing Association, Philadelphia, PA. 

Downing, R. S., & Chamberlain, C. E. (2006). The source for childhood apraxia of 

speech. LinguiSystems. Retrieved from www.devineexpress.com/products on 

October 23, 2020. 

Ebert, C. (2017). Differential Diagnosis in Young Children with Suspected CAS [PDF 

file]. Retreived on August 21, 2021 from http://www.apraxia-kids.org/wp-

content/uploads/2019/01/Suspected-Childhood-Apraxia-of-Speech-Making-a-

Differential-Diagnosis.pdf  

Fox, A.V., Dodd, B., & Howard, D. (2002). Risk factors for speech disorders in 

children. International Journal of Language & Communication Disorders, 

37(2), 117-131.  

Froud, K., & Khamis-Dakwar, R. (2012). Mismatch negativity responses in children 

with a diagnosis of childhood apraxia of speech (CAS). American Journal of 

Speech-Language Pathology, 21(4), 302-312. doi:10.1044/1058-

0360(2012/11-0003)  

Gaganashree, R. & Manjula, R. (2016). Protocol for appraisal of verbal praxis in 

typically developing children (4.0 – 6.0 years). Student research at A.I.I.S.H 

Mysore: Articles based on dissertation done at AIISH, 11(Part B: Speech 

http://www.devineexpress.com/products
http://www.apraxia-kids.org/wp-content/uploads/2019/01/Suspected-Childhood-Apraxia-of-Speech-Making-a-Differential-Diagnosis.pdf
http://www.apraxia-kids.org/wp-content/uploads/2019/01/Suspected-Childhood-Apraxia-of-Speech-Making-a-Differential-Diagnosis.pdf
http://www.apraxia-kids.org/wp-content/uploads/2019/01/Suspected-Childhood-Apraxia-of-Speech-Making-a-Differential-Diagnosis.pdf


66 
 

 
 

Language Pathology), 70 - 80. 

Gillon, G. T., & McNeill, B. C. (2007). Integrated phonological awareness: An 

intervention program for preschool children with speech-language 

impairment. New Zealand: University of Canterbury. 

Gomez, M., McCabe, P., Jakielski, K., & Purcell, A. (2018). Treating childhood 

apraxia of speech with the Kaufman speech to language protocol: A phase I 

pilot study. Language, Speech, and Hearing Services in Schools, 49(3), 524-

536. 

Goswami, S. P., Shanbhal, J. C., Samasthitha, S. & Navitha, U. (2012). Field testing 

of Manual of Adult Non-Fluent Aphasia Therapy in Kannada (MANAT-K). 

Journal of All India Institute of Speech & Hearing, 31, 97 – 108. 

Grigos, M. I., Moss, A., & Lu, Y. (2015). Oral articulatory control in childhood 

apraxia of speech. Journal of Speech, Language, and Hearing 

Research, 58(4), 1103-1118.  

Hall, P. K., Jordan, L. S. & Robin, D. A. (1993). Developmental apraxia of speech: 

Theory and clinical practices, Austin, TX: Pro-Ed.  

Hayden, D., & Square-Storer, P. (1999). VMPAC: Verbal Motor Production 

Assessment for Children. Psychological Corporation.  

Helfrich-Miller, K. R. (1994). A clinical perspective: Melodic intonation therapy for 

developmental apraxia. Clinics in Communication Disorders, 4(3), 175 

Highman, C., Hennessey, N., Sherwood, M., & Leitão, S. (2008). Retrospective 

parent report of early vocal behaviours in children with suspected Childhood 



67 
 

 
 

Apraxia of Speech (sCAS): Http://Dx.Doi.Org/10.1177/0265659008096294, 

24(3), 285–306. https://doi.org/10.1177/0265659008096294 

Hume, S. B., Schwarz, I., & Hedrick, M. (2018). Preliminary investigation of the use 

of phonological awareness paired with production training in childhood apraxia 

of speech. Perspectives of the ASHA Special Interest Groups, 3(16), 38-52. 

Kaufman, N. R. (1995). Kaufman Speech Praxis Test for Children: Additional KSPT 

Test Booklets. Wayne State University Press.  

Kaufman, N. (2001). Speech Praxis Treatment Kit for Children: Advanced 

level. Retrieved from www.proedinc.com on October 21, 2020. 

Knock, T. R., Ballard, K. J., Robin, D. A., & Schmidt, R. A. (2000). Influence of 

order of stimulus presentation on speech motor learning: A principled approach 

to treatment for apraxia of speech. Aphasiology, 14(5-6), 653-668. 

https://doi.org/10.1080/026870300401379 

Lewis, B. A., Freebairn, L. A., Hansen, A., Taylor, H. G., Iyengar, S., & Shriberg, L. 

D. (2004). Family pedigrees of children with suspected childhood apraxia of 

speech. Journal of Communication Disorders, 37(2), 157-175. 

LinguiSystems (2012). LinguiSystems Apraxia Cards App. Retrieved from 

www.proedinc.com on October 21, 2020. 

LinguiSystems (2013). SPARC for CAS. Retrieved from www.proedinc.com on 

October 21, 2020 

Malmenholt, A. (2020). Exploring Childhood Apraxia of Speech: Speech and 

language profiles in 5-Year-Olds with suspected apraxia of speech or cleft 

palate. PhD thesis, Karolinska Institutet, Stockholm, Sweden. 

http://www.proedinc.com/
http://www.proedinc.com/
http://www.proedinc.com/


68 
 

 
 

Maas, E., Gildersleeve-Neumann, C., Jakielski, K., Kovacs, N., Stoeckel, R., 

Vradelis, H., & Welsh, M. (2019). Bang for your buck: A single-case 

experimental design study of practice amount and distribution in treatment for 

childhood apraxia of speech. Journal of Speech, Language, and Hearing 

Research, 62(9), 3160-3182. 

Maas, E., Robin, D. A., Austermann Hula, S. N., Freedman, S. E., Wulf, G., Ballard, 

K. J., & Schmidt, R. A. (2008). Principles of motor learning in treatment of 

motor speech disorders. American Journal of Speech-Language Pathology, 

17(3), 277–298. https://doi.org/10.1044/1058-0360(2008/025) 

Maassen, B., Groenen, P., & Crul, T. (2003). Auditory and phonetic perception of 

vowels in children with apraxic speech disorders. Clinical Linguistics & 

Phonetics, 17(6), 447-467. 

Marquardt, T. P., Sussman, H. M., Snow, T., & Jacks, A. (2002). The integrity of the 

syllable in developmental apraxia of speech. Journal of Communication 

Disorders, 35, 31–49. 

Martikainen, A. L., & Korpilahti, P. (2011). Intervention for childhood apraxia of 

speech: A single-case study. Child Language Teaching and Therapy. 

https://doi.org/10.1177/0265659010369985 

McCabe, P., Murray, E., & Thomas, D. (2019). Evidence Summary - CAS - Sept 2018. 

September 2018, 2018–2020. 

McCabe, P., Thomas, D., Murray, E., Crocco, L., & Madill, C. (2017). Rapid Syllable 

Transition Treatment – ReST . The University of Sydney. Retrieved on July 

01, 2021 from https://rest.sydney.edu.au/  

https://rest.sydney.edu.au/


69 
 

 
 

McNeill, B. (2009). Developmental verbal dyspraxia. The Cambridge Handbook of 

Communication Disorders, 49–60. doi:10.1017/cbo9781139108683.005.  

McNeill, B. C., Gillon, G. T., & Dodd, B. (2009a). Effectiveness of an integrated 

phonological awareness approach for children with childhood apraxia of 

speech (CAS). Child Language Teaching and Therapy, 25(3), 341-366. 

McNeill, B. C., Gillon, G. T., & Dodd, B. (2009b). A longitudinal case study of the 

effects of an integrated phonological awareness program for identical twin 

boys with childhood apraxia of speech (CAS). International Journal of 

Speech-Language Pathology, 11(6), 482-495. 

Morgan, A. T., & Webster, R. (2018). Aetiology of childhood apraxia of speech: A 

clinical practice update for paediatricians. Journal of Paediatrics and Child 

Health, 54(10), 1090-1095. 

Moriarty, B. C., & Gillon, G. T. (2006). Phonological awareness intervention for 

children with childhood apraxia of speech. International Journal of Language 

& Communication Disorders, 41, 713-734.  

Morley, M. E. (1972). The development and disorders of speech in childhood. 

Churchill Livingstone. 

Mulstay-Muratore, L. (2010). Preschool Apraxia Cards. Retrieved on October 21, 

2020 from www.proedinc.com  

Murray, E., Iuzzini-Seigel, J., Maas, E., Terband, H., & Ballard, K. J. (2021). 

Differential diagnosis of childhood apraxia of speech compared to other 

speech sound disorders: A systematic review. American Journal of Speech-

Language Pathology, 30(1), 279-300. 

http://www.proedinc.com/


70 
 

 
 

Murray, E., McCabe, P., & Ballard, K. J. (2014). A systematic review of treatment 

outcomes for children with childhood apraxia of speech. American Journal of 

Speech-Language Pathology, 23(3), 486-504. 

Murray, E., McCabe, P., & Ballard, K. J. (2015). A randomized controlled trial for 

children with childhood apraxia of speech comparing rapid syllable transition 

treatment and the Nuffield Dyspraxia Programme–Third Edition. Journal of 

Speech, Language, and Hearing Research, 58(3), 669-686. 

Murray, E., McCabe, P., Heard, R., & Ballard, K. J. (2015). Differential diagnosis of 

children with suspected childhood apraxia of speech. Journal of Speech, 

Language, and Hearing Research, 58(1), 43-60.  

Namasivayam, A. K., Pukonen, M., Goshulak, D., Hard, J., Rudzicz, F., Rietveld, T., 

Maassen, B., Kroll, R., & Van Lieshout, P. (2015). Treatment intensity and 

childhood apraxia of speech. International Journal of Language and 

Communication Disorders. https://doi.org/10.1111/1460-6984.12154 

Norton, A., Zipse, L., Marchina, S. & Schlaug, G. (2009), Melodic Intonation 

Therapy. Annals of the New York Academy of Sciences, 1169: 431-436. 

doi:10.1111/j.1749- 6632.2009.04859.x 

Overby, M., & Caspari, S. S. (2015). Volubility, consonant, and syllable 

characteristics in infants and toddlers later diagnosed with childhood apraxia of 

speech: A pilot study. Journal of Communication Disorders, 55, 44–62. 

https://doi.org/10.1016/j.jcomdis.2015.04.001 

Preston, J. & Leece, M. C. (n.d.). Childhood apraxia of speech in preschool and 

school-age children-Part I: Assessment, Treatment Planning, and Motor 



71 
 

 
 

Learning [PDF file]. Syracues University Retrieved on August 22, 2021, from 

https://www.michiganspeechhearing.org/docs/Michigan_SLHA_CAS_Part_I_Pr

eston_March_2021.pdf  

Raca, G., Baas, B. S., Kirmani, S., Laffin, J. J., Jackson, C. A., Strand, E. A., 

Jakielski, K. J., & Shriberg, L. D. (2013). Childhood Apraxia of Speech (CAS) 

in two patients with 16p11.2 microdeletion syndrome. European Journal of 

Human Genetics, 21(4), 455–459. https://doi.org/10.1038/ejhg.2012.165 

Radhika, S., & Manjula, R. (2010). Protocol for appraisal of verbal praxis in 

typically developing children. Student research at A.I.I.S.H Mysore: Articles 

based on dissertation done at AIISH, 6(Part B: Speech Language Pathology), 

236-253. 

Rajapurohit, B. B. (1975). Acoustic characteristics of Kannada. Mysore: CIIL 

publications. 

Rao, A. P. (2018). Effect of vowel contexts and phoneme positions on articulation of 

phonemes in children with speech sound disorder: Pre-post therapy 

comparison (Unpublished doctoral thesis) All India Institute of Speech and 

Hearing, University of Mysuru, Mysuru. 

Rupela, V. & Manjula, R. (2008). Manual for treatment of developmental apraxia of 

speech in Hindi (MTDASH). Student research at A.I.I.S.H Mysore: Articles 

based on dissertation done at AIISH, 1, 193-196. 

Rupela, V., & Manjula, R. (2006). Phonotactic development in Kannada: Some 

aspects and future directions. In Language Forum: A Journal of Language and 

Literature, 32, 1-2, 83-93. 



72 
 

 
 

Rupela, V., & Manjula, R. (2007). Phonotactic patterns in the speech of children with 

Down syndrome. Clinical Linguistics & Phonetics, 21(8), 605-622. 

Rupela, V., Manjula, R., & Velleman, S. L. (2010). Phonological processes in 

Kannada-speaking adolescents with Down syndrome. Clinical Linguistics & 

Phonetics, 24(6), 431-450. 

Rvachew, S., & Brosseau-Lapre, F. (2012). Developmental phonological disorders: 

Foundations of clinical practice. Plural publishing. (pp. 156, 537) 

Scarcella, I., Michelazzo, L., & McCabe, P. (2021). A pilot single-case experimental 

design study of rapid syllable transition treatment for Italian children with 

childhood apraxia of speech. American Journal of Speech-Language 

Pathology, 1-15. 

Shakibayi, M. I., Zarifian, T., & Zanjari, N. (2019). Speech characteristics of 

childhood apraxia of speech: A survey research. International Journal of 

Pediatric Otorhinolaryngology, 126(July), 109609. 

https://doi.org/10.1016/j.ijporl.2019.109609 

Shriberg, L. D. (2010). A neurodevelopmental framework for research in Childhood 

Apraxia of Speech. In B. Maassen & P. van Lieshout (Eds.), Speech motor 

control: New developments in basic and applied research (pp. 259–270). 

Shriberg, L. D., Aram, D. M., & Kwiatkowski, J. (1997). Developmental apraxia of 

speech: I. Descriptive and theoretical perspectives. Journal of Speech, 

Language, and Hearing Research, 40(2), 273-285. 

Shriberg, L. D., Kwiatkowski, J., & Mabie, H. L. (2019). Estimates of the prevalence 

of motor speech disorders in children with idiopathic speech delay. Clinical 



73 
 

 
 

Linguistics and Phonetics, 33(8), 679–706. 

https://doi.org/10.1080/02699206.2019.1595731 

Shriberg, L. D., Lohmeier, H. L., Strand, E. A., & Jakielski, K. J. (2012). Encoding, 

memory, and transcoding deficits in childhood apraxia of speech. Clinical 

Linguistics & Phonetics, 26(5), 445-482. 

Shriberg, L. D., Potter, N. L., & Strand, E. A. (2011). Prevalence and phenotype of 

childhood apraxia of speech in youth with galactosemia. Journal of Speech, 

Language, and Hearing Research, 54(2), 487-519. 

https://doi.org/10.1044/1092-4388(2010/10-0068) 

Shriberg, L. D., Strand, E. A., Fourakis, M., Jakielski, K. J., Hall, S. D., Karlsson, H. 

B., Mabie, H. L., McSweeny, J. L., Tilkens, C. M. & Wilson, D. L. (2017). A 

diagnostic marker to discriminate childhood apraxia of speech from speech 

delay: II. Validity studies of the Pause Marker. Journal of Speech, Language, 

and Hearing Research, 60(4), S1118-S1134. 

Sneha, S. J. & Manjula, R. (2008). Treatment manual in Malayalam for 

developmental apraxia of speech (TMMDAS).  Student research at A.I.I.S.H 

Mysore: Articles based on dissertation done at AIISH, 2, 214-220. 

Speech therapy for Apraxia app. Retrieved on October 21, 2020 from www.nacd.org  

START, N. T. S. T. HOW I (2): PHONOLOGY. Retrieved on July 01, 2021 from 

https://ndp3.org/documents/never-too-young-to-start.pdf  

Strand, E. A. (2019). Dynamic Temporal and Tactile Cueing: A Treatment Strategy 

for Childhood Apraxia of Speech. American Journal of Speech-Language 

Pathology, 29(1), 30–48. https://doi.org/10.1044/2019_AJSLP-19-0005 

https://doi.org/10.1044/1092-4388(2010/10-0068)
http://www.nacd.org/
https://ndp3.org/documents/never-too-young-to-start.pdf


74 
 

 
 

Strand, E. A., & McCauley, R. J. (2008). Differential diagnosis of severe speech 

impairment in young children. The ASHA Leader, 13(10), 10-13. 

Strand,  by A., & McCauley, R. J. (2019). Dynamic Evaluation of Motor Speech Skill 

(DEMSS) Manual Excerpted from Dynamic Evaluation of Motor Speech Skills 

(DEMSS) Manual. http://bit.ly/DEMSS  

Strand, E. A., McCauley, R. J., Weigand, S. D., Stoeckel, R. E., & Baas, B. S. (2013). 

A motor speech assessment for children with severe speech disorders: 

Reliability and validity evidence. Journal of Speech, Language, and Hearing 

Research, 56(2), 505 – 520. 

Strand, E. A., & Skinder, A. (1999). Treatment of developmental apraxia of speech: 

Integral stimulation methods. Clinical Management of Motor Speech 

Disorders in Children, 109-148. 

Strand, E. A., Stoeckel, R., & Baas, B. (2006). Treatment of severe childhood Apraxia 

of speech: A treatment efficacy study. Journal of Medical Speech-Language 

Pathology, 14(4), 297–307. 

Thomas, D. C., McCabe, P., & Ballard, K. J. (2014). Rapid syllable transitions 

(ReST) treatment for childhood apraxia of speech: The effect of lower dose-

frequency. Journal of Communication Disorders, 51, 29-42. 

Thomas, D. C., McCabe, P., & Ballard, K. J. (2018). Combined clinician-parent 

delivery of rapid syllable transition (ReST) treatment for childhood apraxia of 

speech. International Journal of Speech-Language Pathology, 20(7), 683-698. 

Thomas, D. C., McCabe, P., Ballard, K. J., & Lincoln, M. (2016). Telehealth delivery 

of Rapid Syllable Transitions (ReST) treatment for childhood apraxia of 



75 
 

 
 

speech. International Journal of Language & Communication 

Disorders, 51(6), 654-671. 

Tilkens, C. M., Karlsson, H. B., Fourakis, M., Hall, S. D., Mabie, H. L., McSweeny, 

J. L., Wilson, D. L. & Shriberg, L. D. (2017). A diagnostic marker to 

discriminate Childhood Apraxia of Speech (CAS). Phonology Project, 

Waisman Center, University of Wisconsin, Madison.  

Velleman, S. L. (1994). The interaction of phonetics and phonology in developmental 

verbal dyspraxia: two case studies. Clinics in Communication Disorders, 4(1), 

66. 

Velleman, S. L. (2002). Phonotactic therapy. Seminars in Speech and Language, 

23(1), 43–55. https://doi.org/10.1055/s-2002-23510 

Velleman, S. L. (2006). Childhood apraxia of speech: Assessment/treatment for the 

school-aged child. American Journal of Speech-Language Pathology 

Convention, school based issue, 1–32. 

Velleman, S. L. & Strand, K. (1994). Developmental verbal dyspraxia. In J. E. 

Bankson and N. W. Bernthal, (Eds.), Phonology: Characteristics, assessment 

and intervention (pp. 110-139). New York, NY: Theime. 

Williams, P. (2018). Supporting children’s speech using the Nuffield Dyspraxia 

Programme (3rd edition). Retrieved on June 21, 2021 from 

https://www.klinickalogopedie.cz/res/file/akce-2018/22-23.06.18--supporting-

children%27s-speech-using-the-nuffield-dyspraxia-programme-%283rd-

edition%29.pdf  

https://www.klinickalogopedie.cz/res/file/akce-2018/22-23.06.18--supporting-children%27s-speech-using-the-nuffield-dyspraxia-programme-%283rd-edition%29.pdf
https://www.klinickalogopedie.cz/res/file/akce-2018/22-23.06.18--supporting-children%27s-speech-using-the-nuffield-dyspraxia-programme-%283rd-edition%29.pdf
https://www.klinickalogopedie.cz/res/file/akce-2018/22-23.06.18--supporting-children%27s-speech-using-the-nuffield-dyspraxia-programme-%283rd-edition%29.pdf


76 
 

 
 

Williams, P., & Stephens, H. (2004). Nuffield dyspraxia programme. (chapter 7, pp. 

181 – 183). Retrieved on July 01, 2021 from 

https://www.ndp3.org/documents/ndp3-sample-manual-chp7-hannah.pdf  

Wilson, E. M., Abbeduto, L., Camarata, S. M., & Shriberg, L. D. (2019). Estimates of 

the prevalence of speech and motor speech disorders in adolescents with 

Down syndrome. Clinical Linguistics & Phonetics, 33(8), 772-789. 

Webber BIG Apraxia Photo Cards | Product Info. (n.d.). Retrieved on August 23, 

2021, from 

https://www.superduperinc.com/products/view.aspx?pid=PRAX450&s=webber-

big-apraxia-photo-cards#.YSODb44zY2w 

Webber MINI Apraxia Photo Cards | Product Info. (n.d.). Retrieved on August 23, 

2021, from 

https://www.superduperinc.com/products/view.aspx?pid=PRAXM560&s=webbe

r-mini-apraxia-photo-cards#.YSODb44zY2w 

Yorkston, K. M., Beukelman, D. R., Strand, E. A., & Hakel, M. (2010). Management 

of motor speech disorders in children and adults. Pro-ed. 

Yoss, K. A., & Darley, F. L. (1974). Developmental apraxia of speech in children 

with defective articulation. Journal of Speech and Hearing Research, 17(3), 

399-416. 

Yoss, K. A. (1975). Developmental apraxia of speech in children: Familial patterns 

and behavioral characteristics. In ASHA North Central Regional Conference, 

Minneapolis. 

https://www.ndp3.org/documents/ndp3-sample-manual-chp7-hannah.pdf


77 
 

 
 

Zuk, J., Iuzzini-Seigel, J., Cabbage, K., Green, J. R., & Hogan, T. P. (2018). Poor 

speech perception is not a core deficit of childhood apraxia of speech: 

Preliminary findings. Journal of Speech, Language, and Hearing 

Research, 61(3), 583-592. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



78 
 

 
 

Appendix I 

 

 
RESOURCE MANUAL IN 

KANNADA FOR TRAINING 

PHONOTACTIC STRUCTURE IN 

CHILDHOOD APRAXIA OF 

SPEECH 
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GENERAL INSTRUCTIONS 

The manual comprises of target stimuli for training phonetic and phonotactic 

skills and has been developed for 2 - 6 years old children with childhood apraxia of 

speech. It helps children to acquire and use various phonemes in different phonotactic 

structures. The target stimuli are presented in a developmental hierarchy. Each target 

stimuli is associated with a particular picture, which acts as a cue for production of a 

particular phoneme/word. The stimuli are grouped under seven levels based on the 

phonemes targeted. Stimuli with CV, harmonised CVCV, CV1CV2, C1VC2V, 

C1V1C2V2, VCCV, and CVCCV structures along with associated pictures are 

incorporated in each level along with a few play based activities.  

Here are a few tips to follow: 

1. Initially, choose a target phoneme which is present in the child’s expressive 

vocabulary but has trouble sequencing it. 

2. Use multiple modalities for modelling the correct production. Provide the 

child with auditory, visual, tactile and kinaesthetic cues as and when required.  

3. Use backward chaining, forward chaining or successive approximation. Do 

NOT segment the words into individual sounds. 

4. Model the utterance using natural melody or in a sing song pattern. Do NOT 

speak in a robotic or monotonous way. 

5. Appreciate every attempt of the child along with appropriate cueing strategies, 

but do NOT correct every speech error. 

6. Practice intensive treatment. Elicit each target stimuli multiple number of 

times. 

7. Continuous practice for longer duration is not recommended as the same can 

induce fatigue. 
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8. Provide knowledge of performance when the child is acquiring a new motor 

skill and provide knowledge of results once the child is able to execute a 

particular motor skill partially. 

9. Reinforcement strategies should be incorporated during treatment. 

10. Encourage the child to self monitor their own speech. 

11. Counsel the parents to use trained words in more natural contexts. 

12. Auditory discrimination should be worked upon only if the child has issues 

with it. 

Guidelines for using the manual: 

The manual is divided into seven levels. Each level targets a particular set of 

phonemes. Each level has subsections targeting a phoneme in different contexts (like 

in context of long vowel and short vowel), and in different word structures which are 

as follows. 

a. Fun with CV forms with consistency of consonant and lax vowel. 

This subsection aims to improve production of a particular phoneme with 

different vowel context and aids in multiple repetition of each syllable. 

Instructions:  Present the picture along with othographic form to the child and 

ask the child to listen and watch you carefully as you produce the syllable. 

Model the production of syllable. Ask the child to point to the picture and say 

the corresponding sound. 

b. Fun with CV forms with the consistency of long vowels. 

This subsection aims to improve production of a particular phoneme with a 

long vowel context. A picture of a scale or stick in association with targeted 

picture stimuli acts as cue for production of CV with long vowel context. 
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Instructions: Present the target stimuli along with the picture of stick or scale 

ask the child to listen and watch you carefully as you produce the syllable. 

Place your hand on the scale/stick picture and slide it through its length along 

with lengthening the vowel in CV form. Ask the child to do the same. 

c. Fun with CV forms with consistency of aspirated consonant and vowel. 

This subsection aims to improve production of aspirated sounds. A picture of a 

cloud, blowing air, in association with the target stimuli, acts as a cue for 

production of aspirated consonant in CV. 

Instructions: Present the target stimuli along with the picture of ‘cloud 

blowing air’. Ask the child to listen and watch you carefully as you produce 

the aspirated phneme. Place the child’s hand infront of your mouth, point to 

the ‘cloud blowing air’ picture, and produce the aspirated consonant. 

Encourage the child to follow you. 

d. Anticipating articulatory change in repeated phonetic sequences 

This subsection aims to improve production of sequence of sounds. 

Instructions: Present the series of target stimuli as given in the manual. Point 

to the pictures and produce the corresponding syllable. Ask the child to so the 

same. 

e. Words 

This subsection aims to improve production of words of different structures. 

Different analogies to aid in the production of words are given below with 

example. Choose the one which is most appropriate for your child and use it to 

teach production of words. 

Note: For teaching geminates in word context, highlight the picture associated 

with a particular sound which has to be produced as a geminate. Place a piece of 
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clay dough below the picture of the geminate and press the clay along with the 

production of geminate verbally. Encourage the child to produce the geminate as 

you did. 

1) Door analogy 

Clinician should point to each picture on the closed door in a sequence so as to 

elicit the target word and the child has to say the corresponding associated 

sound.  Clinician then points to the target picture present inside the open door 

and the child has to name it. 
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Example 1: For word production 
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Example 2: For words with long vowels. (Model the production of long vowel by 

pointing to the scale and sliding the finger through its length, to indicate long vowel). 
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Example 3: For geminate production. (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production).  
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2) Addition analogy 

Point to the first picture, and encourage the child to say the sound associated 

with it. Then point to the next picture and again child should be encouraged to 

say the sound associated with it. Finally, point to the target word and name it 

and the child is expected to name the final picture. 

 

Example 1: For word production 

 
 

Example 2: For words with long vowels (Model the production of long vowel 

by pointing to the scale and sliding the finger through its length, to indicate 

long vowel). 

 
 

Example 3: For geminate production (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production). 
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3) Gift box analogy 

Point to the first picture, and encourage the child to say the associated sound. 

Then point to the next picture and again encourage the child to say the 

associated sound. Finally point to the target picture (in the gift box) and name 

it and encourage the child say the target word. 

 

Example 1: For word production 
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Example 2: For words with long vowels. (Model the production of long vowel 

by pointing to the scale and sliding the finger through its length, to indicate 

long vowel). 

 

 
 

Example 3: For geminate production. (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production). 

 

 
 



89 
 

 
 

4) Bubble analogy 

Point to each picture in a particular sequence so that it forms a word, and 

encourage the child to say the associated sounds. Finally point to the target 

picture (at the big bubble) and encourage the child to name the target word. 

 
 

 

 

Example 1: For word production 
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Example 2: For words with long vowels. (Model the production of long vowel 

by pointing to the stick and sliding the finger through its length, to indicate 

long vowel). 

 

 

Example 3: For geminate production. (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production). 
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5) Kite analogy 

Point to each picture and produce the associated sound. Now, encourage the 

child to say the sounds by pointing to each picture. Finally point to the target 

picture (at the biggest kite) and encourage the child to name the target word. 

 

 

 

Example 1: For word production 
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Example 2: For words with long vowels. (Model the production of long vowel 

by pointing to the stick and sliding the finger through its length, to indicate 

long vowel). 

 

 

 

Example 3: For geminate production. (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production). 
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6) Ant analogy 

Point to each picture (in a particular sequence such that it forms a word) and 

say the associated sound. Now, encourage the child to say the sounds by 

pointing to each picture. Finally point to the target picture and encourage the 

child to name the target word. 

 

 

 

 

Example 1: For word production 

 

 



94 
 

 
 

Example 2: For words with long vowels. (Model the production of long vowel 

by pointing to the stick and sliding the finger through its length, to indicate 

long vowel). 

 

 

 

Example 3: For geminate production. (Highlight the picture associated with a 

particular phoneme which has to be produced as a geminate and model its 

production). 
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f. Play based activities. 

This subsection aims in spontaneous production of target words and multiple 

repetitions of the target words. The play based activities given in each level 

are different and the instructions for carrying out the activities are given along 

with each of the activity. 
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[1] 

Level 1 

1.1  Fun with CV forms with consistency of consonant and short 

vowel  

 
 

     

¥À   ¥À    ¥À      ¥À   ¥À 
 

       
    ¥ÀÄ  ¥ÀÄ    ¥ÀÄ     ¥ÀÄ  ¥ÀÄ 
  

     

    ¦  ¦     ¦     ¦      ¦ 
  

        
    ¥É  ¥É    ¥É     ¥É  ¥É 
 

      
   ¥ÉÆ       ¥ÉÆ    ¥ÉÆ      ¥ÉÆ      ¥ÉÆ 
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[2] 

 

     
    §  §   §    §      § 
 

     
    ©   ©     ©     ©      © 
 

     
    §Ä   §Ä    §Ä     §Ä  §Ä 

 

     

¨É   ¨É    ¨É     ¨É  ¨É 
 

     
    ¨ÉÆ       ¨ÉÆ    ¨ÉÆ     ¨ÉÆ      ¨ÉÆ 
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ªÀÄ  ªÀÄ   ªÀÄ     ªÀÄ     ªÀÄ 
 

      
    ªÀÄÄ  ªÀÄÄ    ªÀÄÄ    ªÀÄÄ     ªÀÄÄ 
 

     
ªÉÄ  ªÉÄ    ªÉÄ     ªÉÄ  ªÉÄ 
 

     
     «Ä   «Ä    «Ä      «Ä  «Ä 
 

     
     ªÉÆ   ªÉÆ    ªÉÆ    ªÉÆ  ªÉÆ 
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1.2 Fun with CV forms with consistency of consonant and long vowel  

 

     
       

©      ©Ã 
 

     
       

ªÉÄ      ªÉÄÃ 
 

Note: Other CV syllables with long vowels can be taught in similar way. 

 

 
1.3  Fun with CV forms with consistency of aspirated consonant and 

vowel  

 

      
   ¥sÀ  

 

    
      ¨sÀ 
 
Note: Other aspirated sounds can be taught in similar way. 
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1.4 Anticipating articulatory change in repeated phonetic sequences 

 

a)  Changes in the last syllable only 

 
 

     
¦   ¦     ¦     ¦      ¥É 
 

      
 §  §    §     §   © 
 

     
«Ä      «Ä       «Ä     «Ä   ªÉÄ 
 

Note: Following probes can also be used for therapy. 

 

©©©©¨É ¥ÀÄ¥ÀÄ¥ÀÄ¥ÉÆ ªÀÄªÀÄªÀÄªÀÄªÉÄ 

¨sÉÆ¨sÉÆ¨sÉÆ¨sÉÆ¨sÀÄ ¥sÀ¥sÀ¥sÀ¥sÀ¥sÀÄ ªÀÄÄªÀÄÄªÀÄÄªÀÄÄªÉÆ 

¨ÉÃ¨ÉÃ¨ÉÃ¨ÉÃ¨ÉÆÃ ¥ÉÃ¥ÉÃ¥ÉÃ¥ÉÃ¥ÀÆ ªÉÄÃªÉÄÃªÉÄÃªÉÄÃªÉÆÃ 
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b) Alternate 

 

    
 ¥ÀÄ  ¥ÉÆ    ¥ÀÄ       ¥ÉÆ  

    
¨ÉÆ   §Ä      ¨ÉÆ  §Ä 

 

    
 ªÀÄ  ªÉÄ    ªÀÄ         ªÉÄ 

Note: Following probes can also be used for therapy. 

¦¥É¦¥É §©§© «ÄªÉÄ«ÄªÉÄ 

¥Á¥ÀÆ¥Á¥ÀÆ ©Ã¨ÉÃ©Ã¨ÉÃ ªÀÄÆªÉÆÃªÀÄÆªÉÆÃ 

¥sÀÄ¦ü¥sÀÄ¦ü ¨sÉ¨sÀ¨sÉ¨sÀ ªÉÆªÀÄªÉÆªÀÄ 

 

 

 

c) Randomly alternating sequence 

 

     
 ¥ÀÄ   ¥ÀÄ     ¥É     ¥ÀÄ   ¥É 
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        ¨ÉÆ    ©        ¨ÉÆ          ¨ÉÆ   © 

 

     
ªÀÄ    «Ä     «Ä       ªÀÄ        ªÀÄ 

 

Note: Following probes can also be used for therapy. 

¦¥É¦¦¥É §©§§© «Ä«ÄªÉÄ«ÄªÉÄ 

¥Á¥Á¥ÀÆ¥Á¥ÀÆ ©Ã¨ÉÃ¨ÉÃ©Ã¨ÉÃ ªÀÄÄªÉÆªÀÄÄªÉÆªÉÆ 

¥sÀÄ¥sÀÄ¦ü¥sÀÄ¦ü ¨sÉ¨sÉ¨sÀ¨sÉ¨sÀ ªÉÆªÀÄªÉÆªÉÆªÀÄ 

 

 

 

 

1.4  Words 
 

1.51 CVCV 

           
 

¦Ã      ¦       ¦Ã¦  
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    ¨Á              §                ¨Á§ 
 
 

             
 

ªÀiÁ      ªÀÄ       ªÀiÁªÀÄ 
 

Note: Following probes can also be used for therapy. 

¥Á¥À «ÄÃ«ÄÃ(Fish) ªÉÄÃªÉÄÃ(Goat) 
 

 

 

 

1.52 CV1CV2 

             
 

¥Á         ¥ÀÄ           ¥Á¥ÀÄ 
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 ªÀiÁ          «Ä       ªÀiÁ«Ä 
 
Note: Following probes can also be used for therapy. 

¨ÉÃ© ¨Á§Ä ¥Á¦ 
 

 

1.53 VCCV 
 

     
  C      ªÀÄä    CªÀÄä  
 

 

      
  C      ¥Àà    C¥Àà 
 

 



105 
 

 
 

    
 G        ¥ÀÄà      G¥ÀÄà 
 

Note: Following probes can also be used for therapy. 

CªÀÄÄä C¦à C§Äâ 
G§Äâ M§â M¥ÀÄà 
E¦àÃ JªÉÄä  

 

 

1.54 VCCV 

 

       

   ªÀÄ       ªÀÄÄä       ªÀÄªÀÄÄä 
 

Note: Following probes can also be used for therapy. 

¥À¦à ªÀÄ«Ää ªÀÄÄ¥ÀÄà 
¥À«Ää ¨ÉÆ¨Éâ  
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1.5  Play based activity 

 
Activity 1: “Crossing the river” game makes the therapy a fun activity and helps 

in repetitive practice.  

Instructions: Introduce the following picture along with cut outs or models (if 

available) of Tom and Jerry. Encourage the child to say /ba/. Every time child 

says /ba/, move Tom, the cat, from one stone to the other, crossing the river, to 

catch Jerry, the mouse.  
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Activity 2: To make the therapy sessions interesting for the child, puzzles can be 

used.  

Instructions: Place the cutout of a scoop of ice cream on the cone, whenever the 

child says /mammu/. So after 5-6 repetitions, complete picture of ice cream will 

be connected and child can be reinforced with real ice cream or any other 

reinforcer. 
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Level 2 

2.1 Fun with CV forms with consistency of consonant and lax vowel  

 

      
 vÀ    vÀ     vÀ       vÀ    vÀ 
 

     
 w   w        w      w   w 

 

     
   vÀÄ   vÀÄ    vÀÄ      vÀÄ      vÀÄ 
 

     
 vÉ   vÉ       vÉ      vÉ  vÉ 
 

     
    vÉÆ       vÉÆ        vÉÆ     vÉÆ      vÉÆ 
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    zÀ       zÀ    zÀ      zÀ   zÀ 
 

      
    ¢   ¢        ¢      ¢   ¢ 
 

     
    zÀÄ      zÀÄ        zÀÄ     zÀÄ      zÀÄ 
 

     
    zÉ   zÉ        zÉ      zÉ   zÉ 
 

     
    zÉÆ      zÉÆ       zÉÆ    zÉÆ      zÉÆ 
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£À   £À    £À      £À   £À   

 

     
  ¤   ¤        ¤      ¤   ¤ 

 

     
 £ÀÄ       £ÀÄ         £ÀÄ     £ÀÄ       £ÀÄ   
 

     

  £É   £É        £É      £É  £É 
 

     
 £ÉÆ      £ÉÆ       £ÉÆ      £ÉÆ  £ÉÆ 
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2.2 Fun with CV forms with consistency of consonant and tense vowel 

 

     
 

w       wÃ 

     
 

£É      £ÉÃ 
 
Note: Other CV syllables with tense vowels can be taught in similar way. 

 

2.3 Fun with CV forms with consistency of aspirated consonant and 

vowel 

 

   

    y   
 
   

   
      zsÀ 
 
Note: Other aspirated sounds can be taught in similar way. 
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2.4 Anticipating articulatory change in repeated phonetic sequences 
 

a)  Changes in the last syllable only 

 

     
      w     w        w  w    vÉ 

     
      zÀ      zÀ     zÀ  zÀ   ¢ 
 

     
   £ÉÆ   £ÉÆ    £ÉÆ  £ÉÆ     £É 

Note: Following probes can also be used for therapy. 

vÀ vÀ vÀ vÀ vÀÄ zÀÄ zÀÄ zÀÄ zÀÄ zÀ ¤ ¤ ¤ ¤ £É 
vÀÆ vÀÆ vÀÆ vÀÆ vÉÆÃ ¢Ã ¢Ã ¢Ã ¢Ã zÉÃ £ÉÃ £ÉÃ £ÉÃ £ÉÃ £ÀÆ 

xÀ xÀ xÀ xÀ y zsÉÆ zsÉÆ zsÉÆ zsÉÆ zsÉ £ÀÄ £ÀÄ £ÀÄ £ÀÄ £À 
 

b) Alternate 

 

    
    vÀ     vÀÄ  vÀ  vÀÄ 
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  zÉ    zÉÆ   zÉ  zÉÆ 
 

    
       £À     £ÀÄ   £À   £ÀÄ 

Note: Following probes can also be used for therapy. 

vÀÄ vÉÆ vÀÄ vÉÆ zÀ ¢ zÀ ¢ ¤ £É ¤ £É 
vÉÃ wÃ vÉÃ wÃ zÉÆÃ zÀÆ zÉÆÃ zÀÆ £ÀÆ £ÉÆÃ £ÀÆ £ÉÆÃ 
y xÀ y xÀ zsÉ ¢ü zsÉ ¢ü £É £À £É £À 

 

 
c) Randomly alternating sequence 

 

     
vÉ    vÉ      w   vÉ    w 

 

     
         zÉÆ  zÀÄ     zÀÄ      zÉÆ   zÉÆ 
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    £ÉÆ   ¤     ¤      £ÉÆ   ¤ 

Note: Following probes can also be used for therapy. 

w vÉ vÉ w w zÀ ¢ ¢ zÀ zÀ £À ¤ £À £À ¤ 

vÁ wÃ vÁ vÁ wÃ zÁ zÉÃ zÉÃ zÁ zÉÃ £ÉÃ £ÉÃ £Á £ÉÃ £Á £Á 
xÀÄ xÉÆ xÀÄ xÀÄ xÉÆ zsÀÄ zsÀÄ zsÉÆ zsÀÄ zsÉÆ £ÉÆ £ÉÆ £É £ÉÆ 

 
 

2.5 Words 

 

2.51 CVCV 

 

        
 

vÁ          vÀ         vÁvÀ 
 
 

       
 

  vÀÆ               vÀÄ                  vÀÆvÀÄ 
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2.52 C1V1C2V2 

 

            
ªÀÄ     £É         ªÀÄ£É 

 
 

       
 

¨Á       vÀÄ      ¨ÁvÀÄ 
 

 

       
 

¢Ã      ¥À       ¢Ã¥À 
 

Note: Following probes can also be used for therapy. 

«ÄÃ£ÀÄ £À¢ vÉ£É 
zsÀÆ¥À   
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2.53 VCCV 

 

       
C    £Àß     C£Àß 
 
 

       
J       vÀÄÛ        JvÀÄÛ  
 
 

       
M    zÉÝ     MzÉÝ 

 

Note: Following probes can also be used for therapy. 
CvÉÛ MvÀÄÛ GzÀÝ 
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2.54 CVCCV 

 

       
vÀ    §Äâ        vÀ§Äâ 
 

 

       
§    £ÀÄß       §£ÀÄß  
 
 

        
zÀ    ¥Àà        zÀ¥Àà 

 

Note: Following probes can also be used for therapy. 

vÀÄ¥Àà zÀvÀÛ ¨É£ÀÄß 
vÀªÀÄä ºÀzÀÄÝ ¥É£ÀÄß 
vÀ¥ÀÄà ªÀÄÄzÉÝ ªÀÄÄ£Àß 
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2.6 Play based activity 

 

Activity 1: “I got you” game makes the therapy a fun activity and helps in 

repetitive practice. 

Instructions: Every time the child says /ṯa:ṯa/, move the cutout of grandfather 

picture, closer to the baby. 
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Activity 2: “Fishing” game can be used to make the therapy session a playful 

one.  

Instructions: Every time the child says /mi:nu/, give the stick to the child so that 

he/she gets to catch a fish. 
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Level 3 

3.1Fun with CV forms with consistency of consonant and lax vowel 

 

     
PÀ    PÀ     PÀ      PÀ  PÀ 
 

     
Q    Q     Q          Q      Q 

 

     
    PÀÄ   PÀÄ    PÀÄ      PÀÄ      PÀÄ 
 

     
PÉ   PÉ     PÉ       PÉ   PÉ 

 

     
PÉÆ  PÉÆ    PÉÆ    PÉÆ  PÉÆ 
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UÀ    UÀ     UÀ      UÀ   UÀ 

 

     
V    V     V       V    V 
 

     
UÀÄ    UÀÄ     UÀÄ  UÀÄ   UÀÄ 
 

     
UÉ    UÉ     UÉ      UÉ   UÉ 
 

     
UÉÆ  UÉÆ    UÉÆ     UÉÆ   UÉÆ 
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3.2 Fun with CV forms with consistency of consonant and long vowel  

 

 

     
 

PÉ       PÉÃ 
 

     
 

UÀ      UÁ 
 

Note: Other CV syllables with tense vowels can be taught in similar way. 

 
 
 

3.3 Fun with CV forms with consistency of aspirated consonant and 

vowel. 

 

 
          R 
 

 
     WÀ 
 

Note: Other aspirated sounds can be taught in similar way. 
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3.4 Anticipating articulatory change in repeated phonetic sequences 
 

a)  Changes in the last syllable only 

     
PÀ    PÀ      PÀ  PÀ     PÀÄ 

 

     
PÉÆ   PÉÆ     PÉÆ      PÉÆ     PÀÄ 

 

     
UÀÄ   UÀÄ     UÀÄ  UÀÄ     UÉ 

 

Note: Following probes can also be used for therapy. 

PÉPÉPÉPÉPÉÆ QÃQÃQÃQÃPÉÃ RÄRÄRÄRÄSÉ 
UÉÆUÉÆUÉÆUÉÆUÀ VÃVÃVÃVÃUÉÆÃ WÀWÀWÀWÀX 

 

 

b) Alternate 
 

       
 PÉ      PÀ    PÉ   PÀ 
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     UÀ     V      UÀ   V 
 
 

       
     UÉÆ     UÀ       UÉÆ   UÀ 
 
Note: Following probes can also be used for therapy. 

PÀÄPÉPÀÄPÉ PÉÆÃQÃPÉÆÃQÃ RTRT 
VUÀÄVUÀÄ UÉÆÃUÀÆUÉÆÃUÀÆ WÀWÀÄWÀWÀÄ 

 
 
c) Randomly alternating sequence: 

       
    PÀ     Q       PÀ      PÉÆ 
 

       
UÀÄ     UÉ        UÉ       UÉÆ 

Note: Following probes can also be used for therapy. 

PÀÄPÉPÉÆPÉ PÁQÃQÃPÁ SÉÆRÄRÄSÉÆ 
VUÀÄUÀÄV UÉÆÃUÉÃUÉÆÃUÉÆÃ WÀWÀÄWÀÄWÀ 
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3.5 Words: 

3.51 CVCV 
 

                     
    

    PÉÆÃ         PÉÆÃ     PÉÆÃPÉÆÃ 
 

 

3.52 CV1CV2 

 

         
 

    PÁ       PÀÄ       PÁPÀÄ 
 
 

         
 

PÉÃ    PÀÄ       PÉÃPÀÄ 
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3.53 C1VC2V 

 

         
 

PÀÆ      UÀÄ      PÀÆUÀÄ 
 
 

         
 

  ªÀÄÆ       UÀÄ      ªÀÄÆUÀÄ 
 
 

         
 

ªÉÄÃ      PÉ       ªÉÄÃPÉ 
 

Note: Following probes can also be used for therapy. 

§PÀ £ÀÆPÀÄ PÉ£É 
ªÀÄUÀ ¥ÉÆÃUÉÆÃ £ÉUÉ 
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3.54C1V1C2V2 
 

         
 

   PÉÆÃ    w      PÉÆÃw 
 
 

         
 

  UÀÆ     ¨É        UÀÆ¨É 
 
 

   
  ªÀÄÄ     R        ªÀÄÄR 

 
 
Note: Following probes can also be used for therapy. 

PÁUÉ PÉÆÃ¥À vÀÆPÀ 
UÉÆÃ¦ UÉÆÃ¢ vÀÆUÀÄ 

 
 
 
 

 

 

[3] 
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3.55 VCCV 

 

 

     
C      PÀÌ      CPÀÌ 
 
 

 

     
 G      PÀÄÌ        GPÀÄÌ 

    
 

     
  C        QÌ     CQÌ 
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3.56 CVCCV 

 

     
PÀ        vÉÛ     PÀvÉÛ 

 
 

     
  PÉ       ªÀÄÄä       PÉªÀÄÄä 
 
 

     
 UÀ       £ÀÄß     UÀ£ÀÄß 
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     UÀÄ     zÀÄÝ        UÀÄzÀÄÝ 
 

     
¦         VÎ        ¦VÎ 

Note: Following probes can also be used for therapy. 

PÉÆPÀÄÌ ¨ÉPÀÄÌ «ÄQÌ 
PÀwÛ PÀ§Äâ PÀ¥ÀÄà 
PÀvÀÄÛ UÉÆUÀÎ UÀÄzÀÄÝ 
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3.6 Play based activity 

Activity 1: ‘The baby frogs’ 

Instructions: Make cutouts of big and few small frogs. Encourage the child to 

say ‘/kappe ba/’ or ‘/amma kappe ba/’ and when child says it, move the cutout of 

big frog from one lily pad to the other. In this way elicit multiple repetitions. 

 

 
 

Activity 2: “Find the missing part”.  

Instructions: preset both the pictures to the child. Encourage the child to name 

what is missing in the second picture by comparing it with the first picture. 
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[1] 

[1] 

Level 4 

4.1 Fun with CV forms with consistency of consonant and vowel   

     
     ªÀ   ªÀ    ªÀ      ªÀ      ªÀ 

 

      
«   «    «      «  « 

 

      
ªÀÅ   ªÀÅ    ªÀÅ      ªÀÅ      ªÀÅ 

 

     
®   ®    ®      ®   ® 

 

     
°   °    °      °   ° 
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    ®Ä   ®Ä    ®Ä     ®Ä  ®Ä 

 

     
    ¯É   ¯É    ¯É     ¯É     ¯É 

 

     

    ¯ÉÆ  ¯ÉÆ    ¯ÉÆ     ¯ÉÆ      ¯ÉÆ 

 

4.2 Fun with CV forms with consistency of consonant and long vowel  

 

      
 

ªÀ        ªÁ 
 

      
 

°       °Ã 
Note: Other CV syllables with tense vowels can be taught in similar way. 
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4.3 Anticipating articulatory change in repeated phonetic sequences 

a)  Changes in the last syllable only 

     
ªÀ   ªÀ    ªÀ     ªÀ   « 

 

     
¯É  ¯É    ¯É     ¯É     ¯ÉÆ 

 

Note: Following probes can also be used for therapy. 

ªÀªÀªÀªÀªÀÅ ««««ªÀ ªÀÅªÀÅªÀÅªÀÅ« 
®®®®° ®Ä®Ä®Ä®Ä¯É ¯ÉÆ¯ÉÆ¯ÉÆ¯ÉÆ® 

 

 

b) Alternate 

    
 «   ªÀÅ     «      ªÀÅ 
 

    
 ®   ®Ä     ®     ®Ä 

Note: Following probes can also be used for therapy. 

ªÀªÀÅªÀªÀÅ «ªÀ«ªÀ ªÀÅ«ªÀÅ« 
®°®° ®Ä¯É®Ä¯É ¯ÉÆ®¯ÉÆ® 
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c) Randomly alternating sequence 

 

    
 «   ªÀ     ªÀ       « 
 

    
°  ¯ÉÆ    ¯ÉÆ      ° 

Note: Following probes can also be used for therapy. 

ªÀÅªÀªÀªÀÅ «ªÀªÀÅªÀ ªÀ««ªÀ 
®°®° ®Ä¯É®Ä¯É ¯ÉÆ®¯ÉÆ® 

 

4.4 Words 

4.41 CV1CV2 

  

                     
 

¯Á        °       ¯Á° 
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4.42 C1VC2V 

 

                    
Q     «    Q« 
 
 

                 
 

¤Ã       °    ¤Ã° 
 
 

                 
    ªÀ     £À    ªÀ£À 

 
4.43 C1V1C2V2 

 

                 
 

PÁ         ®Ä    PÁ®Ä 
 

[4] 
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ªÉÆ     ®       ªÉÆ® 
 
 

                 
         

      ®Æ        £À       ®Æ£À 
 
 
4.44 VCCV 

 

      
C      °è     C°è 
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[5] 

      
E         ®è     E®è 
 
 

     
C          ªÀé     CªÀé 
 

Note: Following probes can also be used for therapy. 

J°è E°è J¯Áè 
 
 

4.45 CVCCV 

     
PÀ         ®Äè     PÀ®Äè 
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£À         °è     £À°è 

 
Note: Following probes can also be used for therapy. 

¥À°è UÉÆ®è ¨É®è 
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4.5 Play based activity 

Activity 1: ‘Complete thepicture’ 

Instructions: Present the incomplete picture along with the choices. Encourage 

the child to choose the missing part from among the choices by naming each of 

the choices. 

     

 

Activity 2: “Odd one out”.  

Instructions: Present a group of three similar pictures and one different picture. 

Encourage the child to name each of them and choose the one which does not 

belong to that category.  

 

a)      
 

b)     
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Level 5 

5.1Fun with CV forms with consistency of consonant and vowel  
 

     
ZÀÄ   ZÀÄ     ZÀÄ     ZÀÄ   ZÀÄ 
 

     
a   a     a  a    a 
 

     
ZÀ    ZÀ     ZÀ  ZÀ   ZÀ 

 

     
ZÉ   ZÉ     ZÉ     ZÉ  ZÉ 

 

     

ZÉÆ   ZÉÆ     ZÉÆ     ZÉÆ  ZÉÆ 

 
 



142 
 

 
 

[1] 

     
f    f     f     f       f 

 

     
dÄ   dÄ     dÄ     dÄ   dÄ 

 

     
d    d     d  d   d 

 

     
eÉ    eÉ     eÉ     eÉ   eÉ 

 

     
eÉÆ   eÉÆ    eÉÆ    eÉÆ  eÉÆ 

 

 

 

 

 

[6] 
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5.2  Fun with CV forms with consistency of consonant and long vowel  

 
 

     
 

a      aÃ 
 

     
 

eÉÆ         eÉÆÃ 
 

Note: Other CV syllables with long vowels can be taught in similar way. 

 

 
5.3  Fun with CV forms with consistency of aspirated consonant and 

vowel  

 
 

      
   bÀ  

 

    
    gÀhÄ 

 
Note: Other aspirated sounds can be taught in similar way. 
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5.4 Anticipating articulatory change in repeated phonetic sequences 

 

a)  Changes in the last syllable only 

 

     
ZÀÄ   ZÀÄ    ZÀÄ         ZÀÄ   a 
 

     
ZÉ   ZÉ    ZÉ     ZÉ   ZÀ 
 

     
dÄ   dÄ     dÄ     dÄ  eÉÆ 
 

Note: Following probes can also be used for therapy. 

bÀbÀbÀbÀbÀÄ aaaaZÉ  ZÉÆÃZÉÆÃZÉÆÃaÃ 
gÀhÄgÀhÄgÀhÄgÀhÄgÀhÄÄ eÉeÉeÉeÉd eÉÆÃeÉÆÃeÉÆÃeÉÃ 

 

 
b) Alternate 

    
d    f   d   f 



145 
 

 
 

    
ZÀ    ZÀÄ     ZÀ  ZÀÄ 

 

Note: Following probes can also be used for therapy. 

ZÀZÀÄZÀZÀÄ aÃZÉÃaÃZÉÃ bÉÆcbÉÆc 
fdÄfdÄ eÉÃeÁeÉÃeÁ gÉhÆgÉhÄgÉhÆgÉhÄ 

 

 
c) Randomly alternating sequence 

   

ZÀÄ   ZÉÆ   ZÉÆ    ZÀÄ 
 

    

eÉÆ   f    f     eÉÆ 
 

    

d    eÉ    eÉ   d 

 

Note: Following probes can also be used for therapy. 

ZÀaaZÀ aÃZÉÃZÉÃaÃ bÉÆccbÉÆ 
fddf eÁeÉÃeÁdÆ gÉhÆgÉhÄgÀhÄÄgÉhÄ 
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[7] 

5.5 Words 

5.51 CVCV 

                 
     

ZÁ         ZÀ        ZÁZÀ 
 
 

                          
a         a     aa 

 
 

                  

          

   eÉÆÃ       eÉÆÃ      eÉÆÃeÉÆÃ 
 
 

5.52 CV1CV2 

                 
 

eÁ         f        eÁf  
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5.53 C1VC2V 

  

                       
f       V     fV 

 
 

                       
d        £À     d£À 

 
 

                        
 

ZÀÆ        ¥ÀÄ       ZÀÆ¥ÀÄ 
 
 

                          
UÀ       d     UÀd 
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  °       a     °a 
 

 

 

5.54 C1V1C2V2 

 

                 
 

   ¥ÀÆ        eÉ       ¥ÀÆeÉ 
 
 

                 
 

ªÁ        ZÀÄ       ªÁZÀÄ 
 
 

                 
 

¨Á        ZÀÄ       ¨ÁZÀÄ 
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ZÁ         PÀÄ     ZÁPÀÄ 
 
Note: Following probes can also be used for therapy. 

aÃPÀÆ ªÉÄÃdÄ 
©Ãd eÉÃ§Ä 

 

 

5.56 VCCV 

 

     
C     dÓ     CdÓ 

     
C     fÓ     CfÓ 

 
 



150 
 

 
 

     
  G     dÄÓ     GdÄÓ 
 
 

5.57 CVCCV 

 

     
a    £ÀÄß     a£ÀÄß 
 

     
ZÉ     ®Äè     ZÉ®Äè 
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[1] 

     
UÉ      eÉÓ     UÉeÉÓ 

 
Note: Following probes can also be used for therapy. 

ªÀÄÄZÀÄÑ PÉÆZÉÑ §fÓ 
f¥ÀÄà ¦eÁÓ UÉÆdÄÓ 

 

 

5.6 Play based activity 

 

Activity 1: “Fill in the blank”  

Instructions: Remove the target word from a series, as given below. Encourage 

the child to fill the blank using the correct option and name it.  

 

              ________________ 
 

ªÁ        ZÀÄ        _____ 
 

a)   b)   c)  
 ªÁZÀÄ   ¨ÁZÀÄ    ZÀÆ¥ÀÄ 
 

* 
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   ______________ 
UÉ      eÉÓ      _____ 

 

a)   b)   c)  
  ZÉ®Äè    CfÓ      UÉeÉÓ 

 

Activity 2: ‘Get the chocolate’ 

Instructions: Place an empty jar and a cup of water infront of the child. Put a 

chocolate wrapper of child’s interest inside the empty jar. Encourage the child to 

say /ca:kI/ or /ca:kI be:ku/ or /ca:kI ṯa:/. Whenever child says any of it, pour a cup 

of water into the jar, so that the chocolate wrapper comes up. After that, child can 

be reinforced with a real chocolate.  

    
  1    2    3 

 

  
  4    5 
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[8] 

[9] 

[10] 

Level 6 

6.1Fun with CV forms with consistency of consonant and vowel  

     
qÀ   qÀ    qÀ      qÀ   qÀ 

 

     
qÀÄ   qÀÄ    qÀÄ      qÀÄ   qÀÄ 

 

     
r   r    r      r   r 

 

     
qÉ   qÉ     qÉ        qÉ   qÉ 

 

     
    qÉÆ   qÉÆ         qÉÆ        qÉÆ   qÉÆ 
 

 

[2] 
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lÄ   lÄ    lÄ     lÄ  lÄ 

 

     
l   l    l      l  l 

 

      
n   n    n     n  n 

 

     
mÉ   mÉ    mÉ      mÉ  mÉ 

 

     
   mÉÆ  mÉÆ       mÉÆ    mÉÆ     mÉÆ 
 

      
     tÄ   tÄ     tÄ  tÄ   tÄ 

[11] 
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t   t    t      t  t 
 

     
uÉ   uÉ     uÉ  uÉ   uÉ 

 

     
tÂ    tÂ     tÂ  tÂ    tÂ 

 

 

6.2 Fun with CV forms with consistency of consonant and long vowel  

 

     
 

n      nÃ 
 

     
 

qÉÆ         qÉÆÃ 
Note: Other CV syllables with long vowels can be taught in similar way. 

[12] 

[13] 
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6.3 Fun with CV forms with consistency of aspirated consonant and 

vowel  

 

      
oÀ  

 

    
qsÀ 

Note: Other aspirated sounds can be taught in similar way. 

 

 

6.4 Anticipating articulatory change in repeated phonetic sequences 

a)  Changes in the last syllable only 

     
l   l    l     l  lÄ 

 

     
    qÉÆ   qÉÆ         qÉÆ         qÉÆ    qÀ 
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mÉ   mÉ    mÉ     mÉ   n 

 
Note: Following probes can also be used for therapy. 

nnnnmÉÆ qÀqÀqÀqÀr tÄtÄtÄtÄtÂ 
mÉÃmÉÃmÉÃmÉÃlÄ rÃrÃrÃrÃqÀÆ ttttuÉ 
oÉÆoÉÆoÉÆoÉÆoÀ qsÀqsÀqsÀqsÉ uÁuÁuÁuÁuÉÃ 

 
 

b) Alternate 

 

    
l    n      l   n 
 

    
qÉÆ         qÀ     qÉÆ         qÀ 

 

Note: Following probes can also be used for therapy. 

mÉÆnmÉÆn qÀrqÀr tuÉtuÉ 
lÆmÉÃlÆmÉÃ rÃqÀÆrÃqÀÆ uÁtÂÃuÁtÂÃ 
oÉÆoÀoÉÆoÀ qsÉÃqsÉÆÃqsÉÃqsÉÆÃ tÄtÂtÄtÂ 
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c) Randomly alternating sequence 

 

    
qÉ    qÉÆ      qÉÆ    qÉ 
 

    
qÀ    qÀÄ      qÀÄ  qÀ 

Note: Following probes can also be used for therapy. 

mÉÆnnmÉÆ rqÀqÀr uÉttuÉ 
lÆmÉÃmÉÃlÆ rÃqÀÆqÀÆrÃ uÁtÂÃtÂÃuÁ 
oÉÆoÀoÀoÉÆ qsÉÃqsÉÆÃqsÉÆÃqsÉÃ tÄuÉuÉtÄ 

 

6.5 Words 

6.51 CVCV 

                 
  

mÁ          mÁ      mÁmÁ 
 

                 
            
        nÃ     n       nÃn 

 

[14] 
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6.52 CV1CV2 

 

             
 

        mÁ         lÄ      mÁlÄ 
 
 

              
 

   qÁ        r       qÁr 
 

 

 

6.53 C1VC2V 

 

              
¥À    l        ¥Àl 
 

              
 

   nÃ        «       nÃ« 
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   UÀÆ        qÀÄ           UÀÆqÀÄ 
 

 

               
V     tÂ    VtÂ 
 

Note: Following probes can also be used for therapy. 

¥ÉÃmÉ ¥sÉÆÃmÉÆ §ÆlÄ 
zÀqÀ ºÀt ¨Át 

 

 

6.54 C1V1C2V2 

  

              
 

mÉÆÃ           ¦      mÉÆÃ¦ 
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¥ÉÃ     qÀ       ¥ÉÃqÀ 
 
 

               
    £É    qÀÄ       £ÉqÀÄ 
 

 

                
 

  ¯ÉÆÃ     l      ¯ÉÆÃl 
 

 

                
   ªÀÄ     uÉ    ªÀÄuÉ 

 
 

 

 

 

[13] 
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Note: Following probes can also be used for therapy. 

vÀÄn £ÉÆÃqÀÄ «ÃuÉ 
mÉÃ¥ÀÄ VqÀ zÉÆÃtÂ 
¨ÉÆÃn PÀr gÁtÂ 
¥ÉÃl ªÀqÉ PÉÆÃt 

 

6.55 CVCCV 

     
mÉ        rØ        mÉrØ 
 
 

     
qÀ        §â     qÀ§â  
 
 

     
vÀ      mÉÖ     vÀmÉÖ 

  

[13] 
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a       mÉÖ        amÉÖ 

 

Note: Following probes can also be used for therapy. 

¥ÀÄlÖ zÀqÀØ §tÚ 
ªÉÆmÉÖ ®qÀÄØ ¸ÀtÚ 
dÄlÄÖ UÀÄqÉØ ¨ÉuÉÚ 
§ÄnÖ  PÀrØ PÀtÄÚ 

 
 

6.6 Play based activity 

 
Activity 1: “Feed the hungry boy”.  

Instructions: Ask the child, “what all can be fed to the boy?” and encourage the 

child to name all the items which are edible from the given options. 
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Activity 2: “what’s inside?!!”  

Instructions: Present this activity in either a PPT form or carryout it using real 

box, items and pictures. Present the box in front of the child and encourage to ask 

for the box or to open it. Later encourage the child to name what is inside the 

box. Keep changing the items inside the box and present it to the child to retain 

child’s interest in the activity. 
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[15] 

[1] 

[16] 

Level 7 

7.1 Fun with CV forms with consistency of consonant and vowel  

     
gÀ   gÀ    gÀ      gÀ  gÀ 

 

    

j    j    j      j   j 
 

     
gÀÄ   gÀÄ    gÀÄ      gÀÄ  gÀÄ 

 

     
gÉ   gÉ     gÉ      gÉ   gÉ 

 

     
gÉÆ   gÉÆ    gÉÆ    gÉÆ  gÉÆ 
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¼À   ¼À     ¼À      ¼À    ¼À 
  

     
½   ½     ½      ½   ½ 

 

     
¼ÀÄ   ¼ÀÄ         ¼ÀÄ      ¼ÀÄ   ¼ÀÄ  

 

     
¼É   ¼É     ¼É      ¼É   ¼É 

 

     
±À    ±À       ±À    ±À      ±À  

     
²   ²     ²      ²   ² 
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±ÀÄ   ±ÀÄ      ±ÀÄ      ±ÀÄ       ±ÀÄ 

 

     
±É    ±É      ±É   ±É    ±É  

 

     
    ±ÉÆ   ±ÉÆ        ±ÉÆ    ±ÉÆ  ±ÉÆ 
 

     
¹   ¹     ¹      ¹   ¹ 

 

     
¸À   ¸À      ¸À      ¸À    ¸À  

     
¸ÀÄ   ¸ÀÄ         ¸ÀÄ      ¸ÀÄ   ¸ÀÄ  
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[17] 

     
¸É   ¸É    ¸É      ¸É  ¸É 

 

     
    ¸ÉÆ   ¸ÉÆ        ¸ÉÆ    ¸ÉÆ  ¸ÉÆ 
 

     
ºÀ    ºÀ         ºÀ      ºÀ    ºÀ 

 

     
»    »      »      »   » 

 

     
ºÀÄ    ºÀÄ         ºÀÄ     ºÀÄ   ºÀÄ 

 

     
ºÉ    ºÉ         ºÉ     ºÉ   ºÉ 
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    ºÉÆ   ºÉÆ        ºÉÆ     ºÉÆ      ºÉÆ 

 

7.2  Fun with CV forms with consistency of consonant and long vowel  

 

     
 

¹      ¹Ã 
 

     
 

ºÉÆ         ºÉÆÃ 
Note: Other CV syllables with long vowels can be taught in similar way. 

 
 

7.3 Anticipating articulatory change in repeated phonetic sequences 

 

a)  Changes in the last syllable only 

     
gÀ    gÀ     gÀ      gÀ   j 
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¸À   ¸À      ¸À      ¸À    ¸ÀÄ 

 

     
ºÀÄ    ºÀÄ         ºÀÄ     ºÀÄ   ºÉ 
 

Note: Following probes can also be used for therapy. 

gÉgÉgÉgÉgÀ ¸ÀÄ¸ÀÄ¸ÀÄ¸ÀÄ¸ÉÆ »»»»ºÀ 
ºÉºÉºÉºÉºÉÆ    ±À±À±À±À±É ¸ÉÆ¸ÉÆ¸ÉÆ¸ÉÆ¸É 
 
 

b) Alternate 

 

    
     gÉ   gÉÆ      gÉ     gÉÆ 

 

    
±À      ²      ±À   ² 
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»    ºÀÄ     »      ºÀÄ 

Note: Following probes can also be used for therapy. 

gÉgÀgÉgÀ gÀÄgÉÆgÀÄgÉÆ ¸ÀÄ¸ÉÆ¸ÀÄ¸ÉÆ 
ºÀÄºÀºÀÄºÀ ±À±É±À±É ²±À²±À 
 
 

c) Randomly alternating sequence 

 

    
¸É    ¹     ¹      ¸É 
 

     
ºÀ   ºÉÆ     ºÉÆ      ºÀ 
 

    
gÀ    j     j    gÀ 

Note: Following probes can also be used for therapy. 

gÀjjgÀ gÉÆgÉgÉÆgÀÄ ¸ÀÄ¸ÉÆ¸ÉÆ¸ÀÄ 
¸À¹¹¸À ºÀ»ºÀºÉ ±É±À±É±À±É 
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7.4Words 

 
7.41 CV1CV2 

 

                  
    ±À             ²          ±À² 
 
 

                 
    ²             ±ÀÄ      ²±ÀÄ 
 
 

                 
    ¸À            ¹       ¸À¹ 
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7.42 C1VC2V 

 

                 
 

       ªÀÄÆ            gÀÄ         ªÀÄÆgÀÄ 
 
 

                   
   ©            ½       ©½ 

 
 

                 
    PÀ            ¸À    PÀ¸À 

Note: Following probes can also be used for therapy. 

ªÀÄgÀ ºÀgÀ zÁgÀ 
zÀÆgÀ UÀÄgÀÄ UÉgÉ 
PÉgÉ ¸ÀgÀ ¸ÀÆlÄ 
¹» ¹n £ÀÆgÀÄ 
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7.43 C1V1C2V2 

 

                    
 

¨Á                ¼É       ¨Á¼É 
 
 

                  
 

   PÁ            gÀÄ       PÁgÀÄ 
 
 

                 
 

   ±Á            ¯É        ±Á¯É 
 
 

                    
 

       ¸ÉÆÃ        ¥ÀÄ      ¸ÉÆÃ¥ÀÄ 
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Note: Following probes can also be used for therapy. 

ªÀÄ¼É ªÉÆ¼É ºÀ½ 
§¼É PÉÆ¼É vÉÆ½ 
¥ÀÄj ¹ÃgÉ eÁgÀÄ 
PÀgÀÄ zÁj ¯Áj 
¤ÃgÀÄ £Àj ©ÃgÀÄ 
§j ¹ÃvÀ ¹Ã¨É 

 

 

 

7.44 CVCCV 

 

     
        ¸ÉÆ         ¼Éî        ¸ÉÆ¼Éî 
 
 

           
        ¸ÉÆ          ¥ÀÄà    ¸ÉÆ¥ÀÄà 
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   ZÀ         jæ         ZÀjæ 
 

Note: Following probes can also be used for therapy. 

ºÀ§â ºÀÄvÀÛ ºÀ¼Àî 
ºÀtÄÚ PÀ¼Àî UÀÄ¼Éî 

 

 

7.5 Play based activity 

 

Activity 1: “Wheel of fortune” 

Instructions: Prepare a wheel with pictures as shown below. Encourage the child 

to spin the wheel and then name the picture which is being pointed by the pointer. 
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Activity 2: “Join the dots and color them” 

Instructions: Introduce the following pictures along with colors and pencils. 

Encourage the child to name the one which he/she wants to join the dots ad 

colour them. Provide the items only when child asks for them verbally. Talk 

about the picture which the child is coloring and ask questions about the same. 
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Appendix II 

RECORD FORM 

 

Name:     Age/Gender:    PD:  

 

DAILY RECORD FORM 

Date Target 

phoneme 

Target level No. of 

times 

probed 

Responses 

 (highlight the 

targeted level) 

Correct 

responses 

Distorted 

responses 

Incorrect 

responses 

  VC 

CVCV 

CV1CV2 

C1V1C2V2 

VCCV 

CVCCV 

    

  VC 

CVCV 

CV1CV2 

C1V1C2V2 

VCCV 

CVCCV 

    

 

 

MONTHLY RECORD FORM 

 

Month:         No. of sessions taken: 

Target 

phoneme 

Vowel in CV CVCV CV1CV2 C1VC2V C1V1C2V2 VCCV CVCCV 

a i e o u 

            

            

            

            

 

 Mention the number of trials (no. of times correctly produced/no. of times probed) under the target 

levels considered during the therapy sessions. 
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Appendix III 

a. Consent form mailed to the validators prior to content validation. 

From          Date: 

M Kusuma 

II MSc SLP 

AIISH, Mysuru – 06 

 

To 

 

 

Forwarded through, 

 Dr. Swapna N 

Associate Professor of Speech Pathology, 

Department of Speech-Language Pathology, 

AIISH, Mysuru -06 

 

Sub: Expert opinion for content validation of the manual-reg. 

 

Respected Sir/Madam, 

  

I, M Kusuma of 2
nd

 year MSc SLP of AIISH, have chosen “Development of manual 

for training phonotactic structure in kannada speaking children with apraxia of speech” 

as the topic for my dissertation, under the guidance of Dr. Swapna. N, Associate Professor of 

Speech Pathology, AIISH, which has to be submitted to the institute in part fulfilment for the 

degree of MSc SLP. As a part of the study, a manual is being developed for 2-6 year old 

children, by incorporating techniques and analogies used in Nuffield’s Dyspraxia programme 

3 (Williams & Stephens, 2004), an evidence based approach, and follows hierarchy proposed 

by Velleman (2002) for phonotactic therapy to train phonotactic structure in Kannada and to 

aid and improve in planning, programming and sequencing of speech sounds. Each sounds 

and/or syllables of Kannada are associated with particular picture and these pictures used in a 

particular sequence to aid in production of targeted words and also in training the phonotactic 

structure of Kannada.  

 I request you to kindly go through the content of my manual and rate it on a 3 point 

rating scale on the following parameters described below and give your valuable suggestions 

about the manual. 

 Appropriate: Are the phonemes appropriately associated with the pictures? 

 Familiarity: Are the pictures familiar to the children in the age group of 2-6 year 

old children? 

 Colour & appearance: Are the picture stimuli appropriate in terms of colour and 

appearance? 

 Iconicity: Does the picture stimuli appear to be recognisable and 

representational? 

 Stimulability: Are the stimulus materials appropriate to elicit responses from 

children? 

 Trainability: Can the stimuli be used for intervention purposes. 

 Likeability: Will children like the stimuli images? 

 

Thanking you in anticipation, 

Yours faithfully, 

           M Kusuma 
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b. Sample content validation questionnaire for validating the format of the 

manual. 
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c. Sample content validation questionnaire for validating pictures associated 

with the syllables. 

 


