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Abstract 

 

Background: Standardised assessments provide a means of objectively 

identifying and diagnosing speech sound disorders to determine eligibility for 

speech and language services (Broomfield and Dodd 2004; Dodd et al. 2009; 

Skahan et al. 2007). Normative data is provided for comparison with a clinical 

population; discrepancies in this comparison may indicate a speech sound 

disorder. The Diagnostic Evaluation of Articulation and Phonology (DEAP) is a 

standardised assessment that allows for the identification of children with 

speech sound disorders. The Irish standardisation of the DEAP was based two 

geographical areas- Dublin and Galway.  Consequently it may not be 

representative of Irish children in other areas. 

Objectives:  To determine whether normative data for the Irish standardisation 

of the DEAP is valid for children in Limerick .To determine whether social 

economic status (SES) affects the rate of phonological acquisition. 

Methods:  56 typically developing children aged between 3.0-5.0, 22 boys and 

34 girls. Mono-lingual English-speaking children. Two subtests from the DEAP 

(Dodd et al. 2002) were used to assess the child’s speech abilities- The 

Diagnostic Screener and The Phonological Assessment. 

Results: Percentage Phonemes Correct: This study found that children’s speech 

accuracy generally increases as they get older. The developmental trajectory of 

PCC was similar to the DEAP norms apart from age group 3.06-3.11. Normative 

data for the Irish standardisation of the DEAP was valid for children in Limerick 

in the assessment of PCC with the exception of age group 4:04-4:11. There 

were also no significant differences found between SES groups. Age of 

acquisition of phonemes: Some inconsistencies were noted.  

Conclusions:  The findings of the study indicated that normative data for the 

Irish standardisation of the DEAP was valid for children in Limerick with the 

exception of age group 4:04-4:11. Some discrepancies in speech accuracies 

measures between this study and the Irish standardisation of the DEAP were 

noted but this may be a result of the limitations of the study.   



Keywords:  Speech, Assessment, Standardisation, Speech Sound Disorders, 

Phonology 

  



Introduction 
 

Speech sound assessment can be a complex process which requires SLTs to combine 

information from a variety of sources to inform their clinical decision making. Speech 

sounds can be assessed using single word, connected speech and conversational samples 

(Cohen and Anderson, 2011). However speech is typically analysed using standardised 

assessment designed to elicit a single word sample (Joffe and Pring 2008).  

Standardised assessments provide a means of objectively identifying and diagnosing SSDs to 

determine eligibility for speech and language services (Broomfield and Dodd 2004; Dodd et 

al. 2009; Skahan et al. 2007). Standardised assessments provide normative data for 

comparison with a clinical population, discrepancies in this comparison can indicate a SSD.  

The Diagnostic Evaluation of Articulation and Phonology (DEAP) is a standardised 

assessment that allows for the identification of children with SSDs. 

Speech sound disorders 

Speech sound disorders (SSDs) are a highly prevalent condition in children. The prevalence 

of SSDs is the number of cases in a population at a specific time (Law et al. 2000). 

Information on the prevalence of SSDs is important in the planning of service delivery, 

intervention and distinguishes typical speech sound development and impairment (Law et 

al. 2000; McKinnon et al. 2007).   

Research has indicated considerable variability in the prevalence of SSDs in children ranging 

from 1.06% to 25.2%. This variability may be attributed to differing methodology used in the 

studies. McKinnon et al. (2007) examined primary school children in an area of Sydney and 

reported the prevalence of SSDs was 1.06%.Higher rates of prevalence were reported by 

Keating et al. (2001) who found that indicating prevalence was 1.7%. Data was collected 

from children aged 0-14 years of age as part of an Australian Health Survey. The inclusion of 

younger children may have contributed to higher rate of prevalence reported. Similarly 

Mcleod and Harrison (2009) reported a high rate of prevalence ranging from 22.3% to 25.2% 

in a population of 4-5 year old children.  These significantly high rates of prevalence are a 

reflection of the narrow age range of the sample; Keating et al. (2000) reported that the 

peak prevalence of SSDs is between 3-5 years of age. 



Children with SSDs compose a large percentage of the caseloads of speech and language 

therapists (American Speech-Language-Hearing Association 2012; Broomfield and Dodd 

2004; Joffe and Pring 2008; Skahan et al. 2007). Broomfield and Dodd (2004) found that 

SSDs formed the largest diagnostic category of the referrals in a Middlesbrough Primary 

care trust.  Consequently SSDs can form up to half of a speech and language therapist’s 

caseload (Joffe and Pring 2008; Skahan et al. 2007).This percentage is often dependant on 

work setting; The American Speech-Language-Hearing Association (2010; 2013) reported 

that 91% of speech and language therapists (SLTs) within a school setting worked with 

children with SSDs while only 24% of SLTs worked SSDs in the healthcare setting.  

Normative data 

Normative data is used to validate the selection of assessment and intervention and validate 

intervention effects (Dodd et al., 2003; Dodd et al. 2009).Dodd et al. (2003) stated that 

normative data should be based on a large sample representative of typical and atypical 

development thus allowing generalisations to be made. Diverse groups of children acquiring 

the same target language should be recruited, ensuring that norms are sensitive to 

sociolinguistic factors.  A normative sample should be representative of the entire 

population including children with speech and language disorders. 

These standards of sampling are achieved by Dodd et al. (2003). Normative data was 

collected from a large diverse sample and included children with speech and language 

difficulties representing the general population. However this gold standard of sampling is 

often not achieved in all normative research. Cohen and Anderson (2011) used a 

representative sample including children speech and language disorders. However they 

acknowledged that socioeconomic status was not considered in the study. Limitations in 

normative sampling were also identified in a study examining phonological acquisition of 

two year old children (McIntosh and Dodd 2008). A small sample (n=94) representing 

proportionately more females (n=53) than males (n=41) was used in this study and research 

was limited to one geographical area; it was therefore not a geographically representative 

sample and findings may be over representative of a female population.  

Despite the clinical advantage of the use of normative data in speech sound assessment it 

may not always be representative of different dialects of a whole population. Dialects are 



different varieties of particular language; standardised phonological assessment is based on 

a dominant dialect of a particular language. Therefore it is vital that normative data is 

representative of different dialects of that language.  

Linguistic variation in standardised assessment 

Standardised assessments use a common dialect as a target against which linguistic 

variations of the dialect are often compared (Goldstein and Iglesias 2001). Assessments can 

be culturally biased as test items may not be reflective of a child’s dialect. Consequently 

standard scores may not be representative of the child’s actual ability. If dialect is not 

consider during phonological assessment it can lead to the over identification of 

phonological processes or the under-identification of phonological processes where a 

dialectal variation made accountable for all phonological processes (Goldstein and Iglesias 

2001).  

A variety of phonological and phonetic characteristics of dialects may be interpreted as 

mispronunciations creating professional challenges for SLTs.  Similarly Goldstein and Iglesias 

(2001) found that the number of phonological errors decreased in when dialect features 

were taken into account. Toohill et al. (2012) noted there was a substantial decrease in the 

severity of SSD and percentage of phonemes correct when dialectal targets were used.  

Atypically sounding speech may use different patterns which are characteristic of a dialect 

(Stockman 2010) for example the insertion of a post-vocalic /ɹ/  is acceptable in a word final 

position as part of Hiberno- Irish dialect; however the insertion of a post-vocalic /ɹ/  in word 

medial position would not be acceptable as a part of this dialect.  The more difficulty the SLT 

has understanding the speaker, the more likely the speech will be considered unclear and 

possibly impaired. This can result in an over diagnosis of a speech delay or an under 

diagnosis as error patterns are incorrectly attributed to normal dialect for the speakers age 

(Stockman 2010). Phonological processes typical of that dialect can be incorrectly selected 

as intervention targets (Goldstein and Iglesias 2001). 

Characteristics of Irish Dialect 

Dialect can influence how a child’s phonology is perceived therefore SLTs consider dialectal 

features during phonological assessment (Goldstein and Iglesias, 2001).  Irish English as with 



any national English language has linguistic variation in relation to specific dialects and other 

English variations (Kallen, 1997). Hiberno –English dialect can be characterised by the 

following patterns: 

 Dental/alveolar stops replace fricatives 

 Intervocalic and pre-pausal lenition of/t/ 

 Alveolar /l/ in all positions 

 Retention of <wh>  for [w] 

 Retention of syllable-final /r/  

 Distinction of short vowels before /r/ 

 Epenthesis in heavy clusters in syllable codas 

 U-fronting in the north 

 Lowering of short front vowels 

 Use of retroflex r in Ulster      (Hickey, 2004) 

The use of these dialectal variations is dependant of region: Ulster, Connaught, Munster and 

Leinster (Kallen, 1997) or in terms of the Northern, East coast, the South and West, and the 

Midlands (Hickey, 2004). 

Irish standardisation of assessments tools can explore the effect of these linguistic variables 

during speech sound assessment and the implications they may have on a child’s 

performance.  

Diagnostic Evaluation of Articulation and Phonology (DEAP) 

The DEAP is a useful clinical tool as it provides an accurate assessment of speech sound 

production is an essential part of an assessment (Miccio 2002). The DEAP has been 

standardised on British, Australian and Irish populations. The DEAP was standardised on an 

Irish population of 306 children aged 3.0-6.11 (Leahy et al. 2011).  It was noted that 

maximum size of an age subgroup was 50 children.  Ideally a normative sample needs to 

have at least 100 children per subgroup within the standardisation sample the inclusion of 

fewer children in the sample decreases the validity of the assessment. Smaller sample 

scores can be less representative of a population and affect the consistency of test scores 

(Friberg, 2010). However conducting large population based studies can be problematic due 



to high costs associated with direct assessment and diagnosis of children with speech sound 

disorders. 

The sample was not a geographic representation of the Irish population. Participants were 

only selected from Dublin and Galway area consequently potential dialectal variation has 

not been identified in other areas of Ireland. However socioeconomic status and speech 

sound development of the sample were considered in the sample. Dodd et al. (2009) 

evaluated the validity of this assessment in an Irish context by examining the identification 

of clinical population of 57 children aged 3.0-6.11 in Dublin, Ireland. The results indicated 

DEAP was a clinically useful assessment for identifying children with SSDs. Further large 

scale studies of the validity of the DEAP in different Irish dialectal regions are needed.   

Conclusion  

Speech sound disorders can cause lifelong implications SLT can help manage these effects; 

therefore accurate diagnosis of SSD’s is essential (Toohill et al. 2012).Dialectal variation 

must be considered as part of a phonological assessment. The consideration of dialectal 

variations in assessment can prevent the misdiagnosis of SSD’s, by decreasing phoneme 

errors, the occurrences of phonological processes and percentage consonant correct.  

Standardised phonological assessments such as the DEAP should be reflective of the dialect 

of the population they are being used to assess (Goldstein and Iglesias 2001). 

There is a substantial lack of normative data detailing the typical phonological development 

of Irish children. The Irish standardisation of the DEAP was based only on only two 

geographical areas and further research is need to provide normative data on a 

representative Irish population. A comparison of Irish normative data of the DEAP with 

normative data from a limerick population will provide information on speech sound 

development typically developing children. 

  



Method 

 

Ethical Approval 

Ethical approval for this study was obtained from the University of Limerick Education and 

Health Sciences Research Ethics Committee. Parents of the participants were provided with 

an information letter and consent form. Informed written consent was provided by the 

child’s parents prior to completing the assessment. Confidentiality of the participants was 

assured by assigning numbers and not divulging any information regarding the assessment 

to teachers or staff. If a child’s parents requested information or if a child needed referral to 

speech and language therapy services following assessment; a report and referral form (if 

necessary) were given directly to the parents of the child. The assessors had Garda 

Clearance, and the assessments were completed in rooms within the school that were 

comfortable for the child. 

Participants 

This research assessed 56 children aged between 3.0-5.03 years. The sample contained 22 

boys and 34 girls. An information letter outlining the purpose of the study and inviting 

participation was sent to school and preschools in the Limerick area. Preschool and schools 

were selected on the basis of their levels of enrolment and socioeconomic background. 

Delivering Equality of Opportunity in Schools (DEIS) schools were included in the study allow 

for representation of lower socio-economic status (SES). Following selection, preschool 

leaders and school principals were sent an information letter outlining the research; two 

weeks following this they were contacted by telephone or email. The preschool leaders and 

school principals acted as gatekeepers; if they expressed an interest in participating in the 

research, information sheets describing the research were provided to class teachers to give 

to parents of children. Parents then returned the consent to the teacher form if they wish 

for their child to take part research; these were given to the assessor.  

Schools were selected on the basis of high enrolment numbers; socioeconomic background 

of the school’s local area; Irish speaking schools were not recruited. Children in the 

participating schools and preschools were given an parent information sheet explaining the 



study and a consent form to be taken home and signed by parents. Mono-lingual English-

speaking children, aged between 3:0 and 5:11 were included in the study. Children were 

excluded if they were bilingual or multilingual, currently referred to or in receipt of speech 

and language therapy, had any significant behavioural concerns or intellectual/sensory 

impairment. 

The Assessors 

Four SLT students in the final year of the Masters in SLT programme at the University of 

Limerick tested children for this normative sample. The assessors were observed by a senior 

speech and language therapist during the first two assessments to ensure accuracy and 

consistency of the administration. Instructions were given to assessors regarding sampling, 

phonetic transcription (dialectal variations), equipment and scoring.  

Procedure 

Children were assessed individually in a quiet room in the school or preschool setting. Two 

subtests from the Diagnostic Evaluation of Articulation and Phonology: DEAP (Dodd et al. 

2002) were used to assess the child’s speech accuracy. Four additional tasks that assessed 

other cognitive abilities as part of a separate study (reported elsewhere) were also 

administered by the same assessors. Children were first assessed using the DEAP 

assessment. Two assessors were present, one assessor administering and transcribing the 

assessment and the second assessor transcribing the assessment this allowed the 

transcriptions to be compared to ensure reliability.  The assessors established rapport with 

the child prior to administering the assessment. The child was seated beside the assessor at 

a table appropriate for the child’s height. Both assessors transcribed the child’s responses 

during the assessment but also audio recorded the assessment. This recording was used to 

clarify any discrepancies between the assessors’ transcriptions after the assessment session.  

It was also used for reliability of sampling. The assessors provided positive feedback to 

encourage the child to complete the assessment. Appropriate cues were given to elicit 

particular test items when necessary. Following the assessment administration, the 

assessors analysed the data and recorded scoring on record forms for each child. 

 



Materials 

All children were first assessed on the Diagnostic Screener and then on the Phonological 

assessment. Although the phonological assessment is not normally administered if not 

indicated as necessary by the DEAP screener, it was administered to every child in the 

current study.  

The Diagnostic Screener takes approximately five minutes to administer and requires the 

child to name ten pictures twice. Word productions were transcribed phonetically. An 

informal conversation separated the two trials. An inconsistency rating was calculated by 

comparing the word productions of the two trials.  

The Phonological Assessment- Picture Naming was used to identify the child’s use of error 

patterns. Phonological error patterns occur when the child’s knowledge of phoneme 

contrast and constrains is not age appropriate (Dodd et al. 2002). It requires the child to 

name fifty pictures. Picture Description assessing connected speech was not included as 

part of the phonological assessment. The target words contain all consonants except ʒ in 

syllable initial and syllable final position and ŋ in word initial position. An error pattern 

occurred when there was a discrepancy between the adult and child’s realisation of a word 

(Dodd et al. 2003).Word productions were transcribed phonetically by the assessor and 

error patterns were identified.  

Scoring 

Each child’s assessment was scored according to Irish normative data based on Galway and 

Dublin dialect.  

 

 

  



Measures and Analyses 
 

Phonetic Inventory 

Each child’s phonetic inventory were recorded and compared with normative data. A 

consonant was included in the child’s phonetic inventory if it was produced spontaneously 

or in imitation anywhere in the sample (Dodd et al., 2003). Dialectal variations used were 

accepted as correct. Non dialectal phonetic variations e.g. interdental /s/ were recorded as 

an error pattern.  

Error Patterns 

Error patterns were identified according to the instructions in the DEAP manual. The 

identification of an error pattern was based on its occurrence five times, except for weak 

syllable deletion syllable deletion which was based on two occurrences. Error patterns were 

classified as age appropriate, delayed or unusual  

• Age appropriate error patterns are exhibited by more than 10% of  children in 

the same age band  in the normative sample  

• Delayed error patterns are exhibited by less than 10% of the children in the same 

age band in a normative sample, they are exhibited by more than 10% of children 

in younger age bands 

• Unusual error patterns are not exhibited by more than 10% of children in any age 

band in a normative sample  

 (Dodd, 2005) 

Dialectal patterns 

Dialectal patterns of the limerick dialect of Hiberno-English were not identified as 

phonological errors as part of this phonological assessment. The identification of dialectal 

patterns was based on two occurrences.  Dialectal patterns used in the limerick dialect were 

identified as  

• Stopping of dentalised fricative ð to d 

• Stopping of dentalised fricative θ to t 



• Post-vocalic rhotisation  

The seven post-vocalic rhotisation were identified -  square [skwɛəɹ], spider [spaidəɹ],  

feather [fɛðəɹ], ear [iəɹ], helicopter [hɛlɪkɔptəɹ], scissors [sɪzəɹz], tiger [taigəɹ] these counted 

as extra consonants and  the total number of consonants was amended to include these. If a 

child did not produce the above words with a post-vocalic /ɹ/ this was counted as an error.                                                                                                                                                                           

Quantitative Measures   

Percentage consonants correct (PCC) was calculated by dividing the percentage of 

consonants correctly produced by the total number of consonants in the phonological 

subtest of the DEAP.  

Inter-rater reliability between the two assessors for transcription and analysis was 

examined. The audio recording of 6 children (10.71% of the sample, all age ranges, mean 

age of 4.23) were transcribed. The agreement was calculated based on percentage 

consonants correct. Kappa measure agreement 0.91, p=.117 indicating a very good 

agreement.  

Cases Excluded from Analysis  

The age group 5.06-5.11 was excluded from the analysis of results as the sample was 

extremely small (only 3 children) and, on assessment, all three children were found to have 

moderately to severely impaired speech, according to DEAP norms.  They were therefore 

not representative of the normal population. 

 

 

  



Results 

 

The Population Sample 

The group of children aged between 3.0-5.03 years had a mean age of 4.03 years (SD 8.5) 

and consisted of 22 boys and 34 girls. The mean age, SES and gender of each age group are 

outline in Table 1.  

Table 1. Characteristics of Population Sample 

Age Groups N Mean Age in Years SES Gender 

Non DEIS DEIS Boys Girls 

Whole Group 56 4.3 34 22 22 34 

3:00-3:05 8 3.3 4 4 3 5 

3:06-3:11 10 3.7 1 9 5 5 

4:00-4:05 11 4.3 3 8 4 7 

4:06-4:11 15 4.8 14 1 3 12 

5:00-5:05 12 5.2 12 0 7 5 

 

Percentage Consonants Correct 

Percentage Consonants Correct (PCC) is a phonological accuracy measure which can be used 

to determine the severity of a speech sound disorder. PCC expresses the percentage of 

consonant sounds that were articulated correctly (Shriberg et al. 1997). The DEAP converts 

PCC to standard scores and percentiles.  

Age 

The mean scores and standard deviations of each age group for PPC are shown in Appendix 

1. The older age groups achieved higher mean PCC scores than the younger children with 

the exception of the youngest group 3.0-3:05 who performed more accurately than the 

older group 3.05-3.11.  

 



Gender 

The mean scores and standard deviations of boys and girls on PPC are shown in Appendix  2. 

As the data were not normally distributed, Mann Whitney test was used to investigate the 

variance between gender groups across 6 month age groups. This indicated that there were 

no significant differences in PCC between the gender groups boys (Md=93.350, n=22) and 

girls (Md=93.900, n=34); 3:0-3:05, U= 3, z= -1.342, p= .554 r=-0.18; 3:6-3:11, U= 12, z= -

0.104, p= 0.917, r=-0.01; 4:0-4:05, U=10.5, z=-0.664, p=0.506, r=0.088; 4:04-4:11, U=15, z=-

0.434, p=0.664, r=.008; 5:0-5:05 U=16, z=-0.245,p=0.807,r=-0.03. 

Socio-economic Status 

Comparisons between participants from DEIS and non-DEIS schools/preschools were made 

using age in years instead of 6 month age groups due to the unequal distribution of DEIS 

participants amongst smaller age groups in the sample. The mean PCC scores and standard 

deviations of DEIS and non-DEIS children are shown in Appendix 3. Mann Whitney tests of 

variance between DEIS and non-DEIS children across age in year 3 and 4 did not reveal any 

significant differences; Age in Years 3 U=26.500, z=-.592, p= .554 r=.08; Age in Years 4 

U=65.550 z=-594, p=.552,r=.07.  A Mann Whitney test was not performed on Age in Years 5 

as it only comprised of DEIS children.  

Comparison of PCC in the local sample and those in the DEAP Irish standardisation 

A comparison of PCC in the local sample and those in the DEAP Irish standardisation based 

on standard score are shown in Appendix 4. A Kruskal Wallis test of the variance between 

PCC in the local sample and in the DEAP Irish standardisation revealed significant differences 

in the PCC in the DEAP Irish standardisation in the four age groups (3:0-3:05: n=8, 3:06-3:11: 

n=10,  4:0-4:05: n=11, 4:06-4:11,n=15, 5.0-5.05, n=12). DEAP Irish standardisation PCC  χ² (5, 

n=56)=11.781, p=.019 and PCC in the local sample χ² (5, n=56)= 8.073, p=.089. A Post Hoc 

Mann Whitney test indicated significant differences in PCC in the DEAP standardisation 

between the following groups 3:0-3:05 and 4:06-4:11, p=0.011; 3.06-3.11 and 4.06-4.11, p= 

0.006. Bonferroni adjustment value was 0.0125. This indicated that PCC in the Irish DEAP 

standardisation for age group 4:04-4:11 was not valid in this study. 

 



Phonological Patterns 

Phonological patterns are typical simplified productions which occur during a child’s 

phonological development (Cohen and Anderson 2011). These patterns can affect a group of 

sounds (Dodd et al. 2003). Error patterns are categorised as age appropriate, delayed and 

unusual. Age appropriate error patterns are exhibited by up to 10% of children in the same 

age band in the normative sample (Dodd  2005). Delayed error patterns are exhibited by 

more than 10% of children in younger age bands (Dodd 2005). Unusual error patterns are 

not exhibited by more than 10% of children in any age band in a normative sample (Dodd 

2005). 

Age 

The number and percentage of children using each phonological process in each 6 month 

age group is shown in Appendix 5.  Kruskal Wallis analysis of error pattern use across age 

groups revealed significant statistical difference in cluster reduction χ² (5, n=56) =14.960, 

p=.005 and unusual substitutions χ² (5, n=56)= 9.992, p=.041. Post Hoc Analysis of cluster 

reduction  using Mann Whitney test indicated significant differences between the following 

age group 3:06-3.11 and 4:06-4:11,p= 0.009. Bonferonni adjustment value was 0.016. Post 

Hoc Analysis of other processes using Mann Whitney test indicated significant differences 

between the following age groups 3:0-3:05 and 4:06-4:11, p= 0.013. Bonferonni adjustment 

value was 0.016. This indicates that cluster reduction and other error patterns data for age 

group 4:06-4:11 was not valid.  

Gender 

 As the data were not normally distributed, a Mann Whitney test was used to investigate the 

variance of error pattern use between gender groups across 6 month age groups. Analysis 

showed that males in age group 4.06-4.11 had significantly higher levels of deaffrication, 

U=12, z=-2, p=0.046, r=0.27; no further significant differences in error pattern use were 

noted.  

 

 



Socio-economic Status 

Error pattern use is presented in age in years instead of 6 month age groups due to the 

unequal distribution of the socioeconomic status in the sample. The number and percentage 

of DEIS and Non DEIS children using each phonological process in each 6 month age group is 

shown in Appendix 7. A Mann Whitney test of variance of DEIS and non-DEIS children use of 

error patterns across age in years did not reveal any significant differences.   This indicted 

that SES did not affect phonological pattern use.  

Dentalised /s/ and/z/ 

Dentalised /s/ was present in 21.4%of this population and dentalised /z/ was present in 

37.5% of this whole population. Kruskal Wallis of use of these processes across age groups 

indicated no significant difference. Mann Whitney testing of use of these processes 

between gender and SES groups revealed no significant differences.  

Comparison of use of error patterns typically used by more than 10% of children in normal 

acquisition and error patterns used by more than 10% of children in the local sample  

A comparison of use of error patterns typically used by more than 10% of children in normal 

acquisition as outlined in the Irish standardisation of the DEAP and error patterns used by 

more than 10% of children in the local sample are shown in Appendix 8. Some discrepancies 

were noted- 

Gliding 

Gliding was used in the DEAP standardisation up to the age group 5:0-5:05. In this study 

gliding was supressed at an earlier age; it was used up to the age group 4:06-4:11. 

Cluster Reduction  

Cluster reduction was used in the DEAP standardisation up to the age group 4:06-4:11. In 

this study cluster reduction was supressed at an earlier age; it was used up to the age group 

3.06-3.11. 

 

 



Fronting  

The use of fronting in age groups was consistent between the DEAP standardisation and this 

study. Fronting was used up to age group 3:05-3:11.  

Weak Syllable Deletion 

Weak syllable deletion was used in the DEAP standardisation up to the age group 3:06-3:11. 

In this study weak syllable deletion was not used in the younger age group 3:0-3:05 however  

it was used in the older age group 3:06-3:11. 

Stopping  

Stopping was not used by 10% of children in normal acquisition as outlined in the DEAP 

standardisation in any age group. In this study stopping was only used by more than 10% of 

children in the age group 3:05-3:11.  

Deaffrication  

Deaffrication was not used by 10% of children in normal acquisition as outlined in the DEAP 

standardisation in any age group. In this study deaffrication was only used by more than 

10% of children in the age group 3:05-3:11.  

Voicing  

Voicing was not used by 10% of children in normal acquisition as outlined in the DEAP 

standardisation in any age group. This is consistent with this study as voicing was not used in 

any age group.  

Disordered Error Patterns 

Disordered error patterns were present in this typically developing population. Affrication  

8.9%; backing 14.3%; initial consonant deletion 8.9% and unusual substitution 14.3%(these 

were unusual substitutions which were specific to the individual child). 

Age  

Kruskal Wallis test of disordered error pattern use across age groups revealed a significant 

difference in the use of unusual substitutions reduction χ² (5, n=56) =9.992, p=.041. A Post 



Hoc Mann Whitney test was carried out; bonferroni adjustment value was 0.0125 following 

the application of this adjustment no significant differences were found between age 

groups.  

Gender 

Mann Whitney test of disordered error pattern used by boys and girls across age groups did 

not reveal any significant difference.  

Socio- economic  Status  

Error pattern use was analysed in age in years instead of 6 month age groups due to the 

unequal distribution of the socioeconomic status in the sample. Mann Whitney tests of 

disordered error patterns used by Non DEIS and DEIS children across age groups indicated a 

significant difference in unusual substitutions used by children in Age in Years 4, U=59.500, 

Z=-1.984,p=0.47, r=0.06.This indicated that significantly more DEIS children used unusual 

substitutions than non-DIES in Age in Years 4. These were unusual substitutions which 

specific to a particular child. No other significant differences were noted in this sample.  

 

Phonetic Acquisition 

Inventory analysis is recommended as part of a phonological assessment (Bauman-W ngler, 

2004). It is used to identify both the sounds that a child produces and the sounds that a 

child does not produce (Eisenberg & Hitchcock, 2010). Data elicited from the Diagnostic 

Screener and Phonological Assessment was used to establish a child’s phonetic inventory.  

Age  

Each child’s phonetic consonant inventory was assessed. A consonant was included if the 

child produced it spontaneously or by imitation. Appendix 9 shows the phonetic inventories 

for each age band in this study. The phoneme was included if it was correctly produced or 

imitated by 90% of the children in each age group. It was found that phonemes/ ŋ,tʃ, dʒ/ 

were acquired in younger age groups but not in older age groups. The phonemes  /z, Θ,ð / 

were not acquired by 90% of children in the sample.  



Gender 

A Mann Whitney test was used to investigate the variance of phonetic acquisition between 

gender groups across 6 month age groups. Analysis of age group 4:0-4:05 and 5:0-5:05  

showed that girls achieved lower levels of accuracy in their use of Θ, 4:0-4:05, U= 3.00, z= -

2.298, p= .22 r=-0.307;  5:0-5:05   U=6.000 , z= -2.106, p= .36 r=-.281.  

Socio-economic Status 

Error pattern use is presented in age in years instead of 6 month age groups due to the 

unequal distribution of the socioeconomic status in the sample . A Mann Whitney test of the 

variance of phonetic acquisition in DEIS and non DEIS children indicated a significant 

difference in the number of children who acquired of Θ across age in years. Age in Year 3, 

U= 28.500, z= -.423, p= .672 r=-0.057; Age in Years 4, U= 35.550, z= -2.381, p= 0.017.  

Phonetic acquisition in the local sample and DEAP Irish standardisation 

A comparison of phonetic acquisition in the local sample and DEAP Irish standardisation is 

outlined in the following tables (Appendix 10). 

Dialectal Variation 

Dialectal variation needs to be considered when scoring the DEAP assessment. Scoring 

dialectal variations as errors can lead to misdiagnosis of a phonological disorder or an error 

in the severity classification of the phonological disorder (Goldstein & Iglesias 2001). 

Dialectal variations were established from observation of adults in the local community and 

consulting relevant literature (Kallen 2012).  

The replacement of dentalised fricatives /ð/ and /θ/ with a plosive and use of post-vocalic 

/ɹ/ were identified as a feature of local dialect. These were not identified as error pattern 

but rather a phonological feature of the limerick dialect.  The replacement of dentalised 

fricatives /ð/ could occur in word initial and word medial positions and and /θ/ could occur 

in all word positions. These dentalised fricatives could only be replace with plosives /t, d/ if 

these were replaced with other plosive this would be recognised as a phonological error. 

The occurance post-vocalic /ɹ/ only was recognised in word final position if the insertion of a 

post-vocalic /ɹ/ occurred word medially it would be recognised as an error pattern.  



Table 2 outlines the percentages of children in the whole sample using dialectal variations. 

The most commonly across the whole sample was rhotisation, followed by stopping of 

dentalised fricative θ; stopping of dentalised fricative ð had the lowest levels of occurrence. 

This may be related to the level of opportunity to produce dialectal variation in the screener 

and phonological assessment. Rhotisation could occur seven times, dentalised fricative θ 

three times and stopping of dentalised fricative ð could occur two times. These words could 

be repeated between the screener and phonological assessment. The dialectal variation was 

was only counted once it occurred in both in repeated words. A dialectal variation had to 

occur twice to be present in the child’s speech. It should be noted that the dentalised 

fricative ð could two times in the assessment and had to be present in both words to be 

present in a child’s speech; this may have affected the lower level of this variation in the 

sample.  

Table 2. Percentages of children in the whole sample using dialectal variations 

Dialectal Variation  Percentage of Sample using Dialectal Variation  

Rhotisation 83.9 

Stopping of dentalised fricative ð 35.7 

Stopping of dentalised fricative θ 58.9 

 

Age  

The number and percentage of children in each 6month age group using dialectal variations 

is shown in Appendix 11.  Kruskal Wallis analysis of dialectal variation use across age groups 

revealed no significant difference in use across 6 month age groups, rhotisation  χ² (4, n=56) 

=1.217, p=.875;  Stopping of dentalised fricative ð χ² (4, n=56) =.572, p=.966;  Stopping of 

dentalised fricative θ χ² (4, n=56) =1.217,p=.966.This indicated that age did not influence the 

use of dialectal patterns.  

 

 

 

 



Gender 

The number and percentage of boys and girls in each 6month age group using dialectal 

pattern use are shown in Appendix 13. Mann Whitney U testing indicated that there were 

no significant differences in dialectal patterns between the gender groups across the whole 

sample  Rhotisation, U=361.000, z=-.343, p= .732 r=.046; Stopping of dentalised fricative ð, 

U=370.000, z=-.081, p= .936, r=-.011; Stopping of dentalised fricative θ U=347.000, z=-.532, 

p= . 595, r=-.071. This indicated that gender did not influence the use of dialectal variations.  

Socio-economic Status 

Dialectal patterns use is presented in age in years instead of 6 month age groups due to the 

unequal distribution of the socioeconomic status in the sample. The number and percentage 

of children using dialectal patterns in 6 month age groups is shown in Appendix 14. These 

varied across all groups. A Mann Whitney U test indicated no significant difference in the 

use of dialectal variation between DEIS and Non DEIS children across the whole sample. 

Rhotisation, U=36, 1.000, z=-.343, p= .732 r=.046; Stopping of dentalised fricative ð, 

U=314.000, z=-1.213, p= .225, r=.137; Stopping of dentalised fricative θ U=373.000, z=-

.020,p= . 595, r=.984. This indicates that SES does not influence the use of dialectal patterns 

in this sample.  

  



Discussion 
 

The speech sounds of 56 children, aged between 3.0-5.05, were assessed using the 

diagnostic screener and the phonological subtest of the DEAP assessment. The results of this 

were analysed to obtain normative data. A number of measures were used to analyse the 

data-PCC, phonemic and phonetic acquisition, error patterns use and dialectal variation. It 

was hypothesised that phonological skills would develop with age.  

Age  

Precentage Consonants Correct 

Speech accuracy increases as a child gets older; they articulate more sounds correctly and 

use fewer error patterns (Dodd et al. 2003). In this study no significant differences were 

found between 6 month age groups in PCC. This is contrary to Dodd et al. (2003) who 

identified significant differences in age groups 3:0-3:11 and 4:0-5:05.Dodd et al. (2003) 

assessed a larger more representative sample which may have contributed to these 

differences. 

 A progression in PCC accuracy with age was noted in this study; with the exception of the 

youngest group 3.0-3:05 who performed more accurately than the older age group 3.05-

3.11. This is comparable with Dodd et al. (2003) who also found a gradual progression in 

PCC accuracy, however this was observed across all age groups including 3.0-3:05.  

Phonetic Acquisition 

This study assessed a child’s phonetic inventories. The assessors included a sound in the 

child’s phonetic inventory if it was produced spontaneously or in imitation anywhere in the 

sample (Dodd et al., 2003). The order of phoneme acquisition reported in this study was 

consistent with previous research: / p,b,t,d,g,k,m,n/ were some of the first phonemes to be 

acquired  / Θ,ð/ were some of the final phonemes to be acquired (Dodd et al. 2003).The 

order of phoneme acquisition was comparable to the DEAP with the exceptions of the 

earlier acquisition of /k/ and later acquisition of /v,s,z, dʒ/. The early acquisition of/k/ and 

later acquisition of/v, z/ was comparable to Smit (1990). The later acquisition of /s/ was 

comparable with Templin (1957 cited in Lof 2004) and /dʒ/ is consistent with reports by 



Goldman (1971 cited in Lof 2004).Considering there is a larger difference in phonetic 

acquisition reported in the literature (Goldman 1971 cited in Lof 2004; Smit, 1990; Templin 

1957 cited in Lof 2004) it is noteworthy that although some inconsistencies were noted with 

the DEAP phonetic acquisition and those reported in this study they were largely 

comparable. This may be a result of using the same instrument to record phonetic 

acquisition.   

Phonological Patterns  

Developmental error patterns typical of normal development resolved at ages which were 

consistent with the data used in the DEAP with the exception of gliding and cluster 

reduction which resolved earlier in than stated in the DEAP. The use of error patterns were 

expected to decrease as children got older.   All of the children assessed over the age of 5.0 

years had error-free speech with the exception of dentalised /s, z/.  Dentalised /s, z/ was not 

noted in Irish DEAP standardisation. 

Further qualitative analysis indicated that 53% of children who used dentalised /s/had 

acquired /s/ in other word positions; 79% of children who used dentalised /z/had acquired 

/z/ in other word positions. It was also noteworthy that 95% of children who were 

dentalising /s/ used the dialectal variation stopping of dentalised fricatives and 100% of 

children dentalising /z/ used the dialectal variation stopping of dentalised fricatives. It 

indicated that these children were stopping dentalised fricatives /ð/ and /Θ/ but dentalising 

alveolar fricative /s/and /z/. Age did not have a significant affect in the use of disordered 

processes. Progression with age was noted in unusual substitutions and backing; this was 

not noted in the remaining disordered processes.  

Dialectal Patterns  

Dialectal patterns were not expected to be influenced no significant difference was found 

between age groups. The frequency of post-vocalic rhotisation increased as the child was 

older; this may be related to the acquisition of /ɹ/. No progression with age was noted 

across age groups in the use stopping of dentalised fricative /ð, θ/. This indicated that age 

influence the use rhotisation.   

 



Gender 

Percentage Consonants Correct 

Gender did not affect PCC across all age groups. Further analysis indicated that the most 

marked difference in gender was in the youngest age group 3:0-3:05 boys achieved 83% 

while girls achieved 91%; however this difference was not significant difference. This study 

found that gender differences did not affect error pattern use in this sample. This is 

consistent with the findings of Dodd et al. (2003) which showed that gender did not affect 

influence speech accuracy in ages included in this study 3:0-5:03. 

Phonetic Acquisition  

It was noted that gender only affected the acquisition of Θ in age groups 4:0-4:05 and 5:0-

5:05. Girls had lower levels of Θ accuracy. This finding is different to that of Dodd et al. 

(2003) and Smit et al.  (1990) who found that girls masters interdental fricative Θ before 

boys.  

Phonological Processes  

This study found that the use of error patterns was consistent between boys and girls with 

the acceptation of the unusual process deaffrication; boys had significantly higher levels of 

this process in age group 4.06-4.11, U=12, Z=-2, p= 0.046, r=-0.27;  this discrepancy was not 

noted by Dodd et al (2003). There were no other significant differences noted between 

gender and error pattern use this is consistent with Dodd et al (2003) who found that 

gender did not exert an influence until children were 5.06 years. This was not present in this 

study as the upper age in this study was 5.03 years. Gender did not have a significant 

influence in the use of disordered phonological processes.  

Dialectal Variation 

Gender did not have a significant dialectal variation in this sample.   

 

 

 



Socio-economic Status 

Percentage Consonants Correct 

Socioeconomic status did not affect did not affect PCC accuracy of any age group of the 

study this is comparable with the findings of Dodd et al (2003).  

Phonetic Acquisition  

There was some discrepancy noted in the acquisition of θ between DEIS and Non DEIS 

children. Non DEIS children had higher levels of phonetic and phonemic acquisition. This is 

in contrast to Smit (1990) who found no effect of SES on the age of acquisition of sounds. 

The results regarding age of acquisition of /θ/ may be affected by dialectal variation 

stopping of dentalised fricative whereby/ θ/ is substituted by t this may have been over 

represented due to the large number  of DEIS children in the sample.  

Results indicated that there was a higher levels of unusual substitutions in DEIS in Age in 

Years 4. This was different from the finding of Dodd et al. (2003) influence phonological 

accuracy measures.   

Comparison with data from the Irish Standardisation of the DEAP 

PCC in the Irish DEAP standardisation for age group 4:04-4:11 was not valid in this study. All 

other age groups were valid for use. This may have been a consequence of the smaller 

sample size used in this study.   

Differences were also identified in error pattern use by this sample. This may have been a 

consequence of small sample size and the exclusion of the oldest age group 5:05-5:11 in this 

sample.  

Discrepancies in the phonetic acquisition was also noted, however acquisition was largely 

comparable with the DEAP this may be a result of the consistency in the use of the DEAP as 

an assessment tool.   

 

 



Conclusion 
 

This study found that children’s speech accuracy generally increases as they get older. The 

relationship between age and speech accuracy was evident in all measures-PCC (with the 

exception of the youngest age group 3:0-3:05); phonetic acquisition and phonological 

patterns. This study found that largely gender did not have an effect on speech accuracy 

measures- PCC, phonetic acquisition (with the exception of /θ/) and phonological patterns 

(with the exception of deaffrication). This study found that largely SES did not have an effect 

on speech accuracy measures- PCC, phonetic acquisition (with the exception of /θ/) and 

phonological patterns (with the exception of unusual processes). 

This study identified dialectal variations which were consistently used in this sample- 

rhotisation, stopping of dentalised fricative ð, stopping of dentalised fricative θ. The use of 

rhotisation increased with age and the acquisition of /ɹ/.  

Normative data for the Irish standardisation of the DEAP was valid for children in Limerick in 

the assessment of PCC with the exception of  age group 4:04-4:11.This may be a 

consequence of the small sample size used in this study and a large sample study is advised 

to investigate this finding further.  Dentalised /s, z/ were present in this samples this finding 

was not noted in the DEAP Irish standardisation.   

Limitations of this study  

The normative data reported on in his paper was not based on a large representative 

sample. This study was designed to be sensitive to sociolinguistic variation by including DEIS 

and non DEIS children. SES was not equally distributed throughout age groups due to the 

small sample size. Children with speech and language difficulties and developmental 

difficulties were excluded from the sample this affected this study’s representiveness as a 

true population (Dodd et al. 2003). 

Recommendations for future research 

• A larger more representative sample including children with speech and 

language difficulties 

• An equal distribution of SES groups across age groups 



• The inclusion of the articulation assessment subtest of DEAP could provide a 

more comprehensive assessment of phoneme acquisition and speech sound 

stimulability 

• The inclusion of the assessment of Percentage Vowel Accuracy  

Speech and Language Therapists working within the limerick area can use this study to 

inform and supplement DEAP assessment. This study provides normative data on PCC, 

phonetic acquisition, error patterns and dialectal variations in this population.  
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Appendix 1 
 

Mean and Standard deviation PCC by age group  

Age Groups N Mean  Std. Deviation  

Whole Group 56 90.78 9.3337 

3:00-3:05 8 88.35 10.2175 

3:05-3:11 10 84.83 12.9873 

4:0-4:05 11 90.791 8.6091 

4:06-4:11 15 92.26 7.9775 

5:0-5:06 12 95.5 4.3599 

 

  



Appendix 2 
 

Mean PCC and Standard Deviation of each age group by gender 

 Gender N Mean Std Deviation 

3:0-3:05 
Male 3 83.267 4.6307 

Female 5 91.4 11.8729 

3.06-3.11 
Male 5 83.9 15.0592 

Female 5 85.76 12.2704 

4.0-4.05 
Male 4 93.95 5.8358 

Female 7 88.986 9.8002 

4.06-4.11 
Male 3 92.533 8.4949 

Female 12 92.192 8.2371 

5.0-5.05 
Male 7 95.529 5.1765 

Female 5 95.46 3.4753 

 

  



 

Appendix 3 
 

Mean PCC and Standard Deviation of each age in years by SES 

Age In Years SES N Mean Std. Deviation 

3 DEIS 13 87.854 10.6753 

 Non DEIS 5 82.600 14.4625 

4 DEIS 9 90.022 8.7672 

 Non DEIS 17 92.494 7.8857 

5 DEIS 12 95.500 4.3599 

 Non DEIS 0 - - 

 

  



Appendix 4 
 

 A comparison of PCC in the local sample and the DEAP Irish standardisation

SS Age Group 3.0-3.05 Age Group 3.06-3.11 Age Group 4.0-4.05 Age Group 4.06-4.11 Age Group 5.0-5.06 

 Irish norms: 
DEAP 

Norms: 
This study 

Irish norms: 
DEAP 

Norms: 
This study 

Irish norms: 
DEAP 

Norms: 
This study 

Irish norms: 
DEAP 

Norms: 
This study 

Irish norms: 
DEAP 

Norms:  
This study 

17 97-100 - 98-100 - - - - - - - 

16 95-96 - 97 - - - - - - - 

15 94 - 96 - - - - - - - 

14 93 - 95 - - - - - - - 

13 92 - 94 - 100 - 100 - 100 - 

12 91 92-98 92-93 90-98 98-99 94-99 99 95-100 99 98-100 

11 90 89-91 90-91 86-89 97 92-93 97-98 93-94 97-98 97 

10 88-89 86-88 89 82-85 92-96 89-91 93-96 91-92 94-96 95-96 

9 85-87 82-85 87-88 77-81 88-91 86-88 91-92 88-90 92-93 93-94 

8 78-84 79-81 82-86 73-76 85-87 83-85 88-90 85-87 90-91 92 

7 72-77 76-78 78-81 69-72 81-84 81-82 85-87 83-84 86-89 91 

6 66-71 72-75 73-77 64-68 77-80 77-80 82-84 80-82 83-85 89-90 

5 56-65 68-71 70-72 59-63 73-76 74-76 81 77-79 81-82 87-88 

4 0-55 66-67 68-69 56-58 69-72 72-73 78-80 75-76 80 86 

3  0-65 0-67 0-55 0-68 0-71 0-77 0-74 0-79 0-85 



Appendix 5 
 

Number and percentage of children using phonological processes in each 6 month age group  

 

 

Phonological Process 
3:0-3:05 3:06-3:11 4:0-4:05 4:06-4:11 5:0-5:05 

N Percentage N Percentage N Percentage N Percentage N Percentage 

Gliding 2 25 2 25 3 27.3 4 26.7 0 0 

Deaffrication 0 0 1 10 0 0 0 1 6.7 0 

Cluster Reduction 2 25 4 40 0 0 0 0 0 0 

Fronting 1 12.5 2 20 0 0 0 0 0 0 

Weak Syllable Deletion 0 0 1 10 0 0 0 0 0 0 

Stopping 0 0 1 10 0 0 1 6.7 0 0 

Voice 0 0 0 0 1 9.1 0 0 0 0 

Assimulation 0 0 0 0 0 0 0 0 0 0 

Initial Consonant Deletion 0 0 1 10 0 0 0 0 0 0 

Medial Consonant Deletion 0 0 0 0 0 0 0 0 0 0 

Final Consonant Deletion 0 0 0 0 0 0 0 0 0 0 

Affrication 1 12.5 2 20 1 9.1 1 6.7 0 0 

Backing 3 37.5 1 10 2 18.2 2 13.3 0 0 

Derhotisation 2 25 3 30 2 18.2 3 20 0 0 

Other 3 37.5 3 30 2 18.2 0 0 0 0 

Dentalised /s/ 1 12.5 5 50 4 36.4 6 40 5 41.7 

Dentalised /z/ 1 12.5 3 30 3 27.3 2 13.3 3 25 



Appendix 7 
Number and percentage of DEIS and Non DEIS children using each phonological process in each 6 month age group 

Age In Years 3 4 5 

SES Non DEIS DEIS Non DEIS DEIS Non DEIS DEIS 

 N Percentage N Percentage N Percentage N Percentage N Percentage N Percentage 

Gliding 2 40 2 15.4 4 23.5 3 33.3 0 0 - - 

Deaffrication 0 0 12 92.3 1 5.9 0 0 0 0 - - 

Cluster Reduction 1 20 5 38.5 0 0 0 0 0 0 - - 

Fronting 1 20 2 15.4 0 0 0 0 0 0 - - 

Weak Syllable Deletion 0 0 1 7.7 0 0 0 0 0 0 - - 

Stopping 0 0 1 7.7 1 5.9 0 0 0 0 - - 

Voice 0 0 0 0 0 0 1 11.1 0 0 - - 

Assimulation 0 0 0 0 0 0 0 0 0 0 - - 

Initial Consonant 
Deletion 

0 0 1 7.7 0 0 0 0 0 0 - - 

Medial Consonant 
Deletion 

0 0 0 0 0 0 0 0 0 0 - - 

Final Consonant 
Deletion 

0 0 0 0 0 0 0 0 0 0 - - 

Affrication 2 40 1 7.7 1 5.9 1 11.1 0 0 - - 

Backing 2 40 2 15.4 2 11.8 2 22.2 0 0 - - 

Derhotisation 3 60 2 15.4 3 17.6 2 22.2 0 0 - - 

Other 1 20 5 38.5 0 0 2 22.2 0 0 - - 

Dentalised /z/ 0 0 4 30.8 3 17.6 2 22.2 3 25 - - 

Dentalised /s/ 1 20 5 38.5 7 41.2 3 33.3 5 41.7 - - 
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Appendix 8 

 

 Comparison of use of error patterns used by more than 10% of children in normal 

 acquisition and in more than 10% of the local sample 

 

Phonological 
Process 

3.0-3.05 3.05-3.11 4.0-4.05 4.06-4.11 5.0-5.05 

DEAP Study DEAP Study DEAP Study DEAP Study DEAP Study 

Gliding X X X X X X X X X  

Cluster Reduction X X X X X  X    

Fronting X X X X       

Weak Syllable 
Deletion 

X  X X       

Stopping    X       

Deaffrication    X       

Voicing           

X denotes the presence of process in more than 10% of children  
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Appendix 9 
 Phonetic Acquisition-90% of children in study 

Age Group Type Study 

  Present Absent 

3:00-3:05 

Plosive p,b,t,d,g,k  

Nasal m, n ŋ 

Fricative f,h v,s,z,Θ,ð,ʃ 

Affricative  tʃ, dʒ 

Approximant w,l ɹ 

  All of the above plus  

3:6-3:11 

Plosive   

Nasal ŋ  

Fricative  v,s,z,Θ,ð,ʃ 

Affricative  tʃ, dʒ 

Approximant  ɹ 

  All of the above plus  

4:0-4.05 

Plosive   

Nasal  ŋ* 

Fricative  v,s,z,Θ,ð,ʃ 

Affricative tʃ, dʒ  

Approximant j ɹ 

  All of the above plus  

4.06-4.11 

Plosive   

Nasal ŋ  

Fricative v,s z, Θ,ð 

Affricative  tʃ*, dʒ* 

Approximant ɹ  

  All of the above plus  

5.0-5.05 

Plosive   

Nasal   

Fricative  z, Θ,ð 

Affricative tʃ, dʒ  

Approximant   

*denotes phoneme which were acquired in younger age groups but not in older age groups 
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Appendix 10 
Comparison of phonetic acquisition in the local sample and DEAP Irish standardisation 

Phonetic Acquisition-50% of children 

Age Group Type DEAP Study 

  Present  Absent Present  Absent 

3:00-3:05 Plosive  p,b,t,d,g,k  p,b,t,d,g,k  

 Nasal m, n, ŋ  m, n, ŋ  

 Fricative f,v,s,z,ʃ,ʒ h Θ,ð f,h,v,s,z,ʃ Θ,ð 

 Affricative tʃ,dʒ  tʃ,dʒ  

 Approximant  w,l,j,ɹ  w,l,,ɹ  

3:6-3:11 Fricative  Θ,ð Θ ð 

4:0-4.05 Fricative  Θ,ð  Θ*, ð 

4.06-4.11 Fricative  Θ,ð ð  

5.0-5.05 Fricative  Θ,ð   

*denotes phoneme which were acquired in younger but not older age groups 

Phonetic Acquisition-70% of children 

Age Group Type DEAP Study 

  Present  Absent Present  Absent 

3:00-3:05 Plosive  p,b,t,d,g,k  p,b,t,d,g,k  

 Nasal m, n, ŋ  m, n, ŋ  

 Fricative f,v,s,z,ʃ,ʒ h Θ,ð f,h,v,s,z,ʃ Θ,ð 

 Affricative tʃ,dʒ  tʃ,dʒ  

 Approximant  w,l,j,ɹ  w,l,,ɹ  

3:6-3:11 Fricative  Θ,ð  Θ,ð 

4:0-4.05 Fricative  Θ,ð  Θ,ð 

4.06-4.11 Fricative  Θ,ð  Θ,ð 

5.0-5.05 Fricative  Θ,ð  Θ,ð 
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Appendix 10 (continued) 
 

Phonetic Acquisition-90% of children 

Age Group Type DEAP Study 

  Present  Absent Present  Absent 

3:00-3:05 Plosive  p,b,t,d,g k  p,b,t,d,g,k  

Nasal m, n, ŋ  m, n ŋ 

Fricative f,v,s,z,h Θ,ð,ʃ,ʒ f,h v,s,z,Θ,ð,ʃ 

Affricative  tʃ, dʒ  tʃ, dʒ 

Approximant  w,l,j ɹ w,l ɹ 

3:6-3:11  All of the 
above 
plus 

 All of the 
above plus 

 

Plosive  k    

Nasal   ŋ  

Fricative  Θ,ð,ʃ,ʒ  v,s,z,Θ,ð,ʃ 

Affricative dʒ tʃ  tʃ, dʒ 

Approximant   ɹ  ɹ, 

4:0-4.05  All of the 
above 
plus 

 All of the 
above plus 

 

Plosive      

Nasal    ŋ* 

Fricative ʃ Θ,ð,ʒ  v,s,z,Θ,ð,ʃ 

Affricative  tʃ tʃ, dʒ  

Approximant   ɹ  ɹ 

4.06-4.11  All of the 
above 
plus 

 All of the 
above plus 

 

Plosive      

Nasal   ŋ  

Fricative ʒ Θ,ð v,s z, Θ,ð 

Affricative  tʃ  tʃ*, dʒ* 

Approximant   ɹ ɹ  

5.0-5.05  All of the 
above 
plus 

 All of the 
above plus 

 

Plosive      

Nasal     

Fricative    z, Θ,ð 

Affricative  tʃ tʃ, dʒ  

Approximant   ɹ   

*denotes phoneme which were acquired in younger but not older age groups 
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Appendix 11 
 

Number and Percentage of children using Dialectal Patterns in 6 month age groups 

 Rhotisation Stopping of dentalised 
fricative θ 

Stopping of dentalised 
fricative ð 

Age 
Group 

Frequency Percentage Frequency Percentage Frequency Percentage 

3:00-
3:05 

6 75 5 62.5 3 37.5 

3:06-
3:11 

8 80 7 70 4 40 

4:00-
4:05 

9 81.8 7 63.6 3 27.3 

4:06-
4:11 

13 86.7 8 53.3 6 40 

5:00-
5:05 

11 91.7 6 50 4 33.3 
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Appendix 13 
 

Number and Percentage of boys and girls using Dialectal Patterns in 6 month age groups 

  
Rhotisation 

Stopping of 
dentalised fricative 

ð 

Stopping of 
dentalised fricative 

θ 

Age 
Group 

Gender Frequency Percent Frequency Percent Frequency Percent 

3:00-
3:05 

male 2 66.7 0 0 3 100 

 female 4 80 3 60 2 40 

3:06-
3:11 

male 3 60 3 60 3 60 

 female 5 100 1 20 4 80 

4:00-
4:05 

male 4 100 0 0 3 75 

 female 5 71.4 3 42.9 4 57.1 

4:06-
4:11 

male 3 100 2 66.7 1 33.3 

 female 10 83.3 4 33.3 7 58.3 

5:00-
5:05 

male 6 85.7 3 42.9 2 28.6 

 female 5 100 1 20 4 80 
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Appendix 14 
 

 Number and Percentage of Non DEIS and DEIS children using Dialectal Patterns in 6 month 

age groups 

  Rhotisation Stopping of dentalised 

fricative ð 

Stopping of dentalised 

fricative θ 

 Age in Years Frequency Percent Frequency Percent Frequency Percent 

Non DEIS 3 3 60 1 20 3 60 

 4 15 88.2 5 29.4 11 64.7 

 5 11 91.7 4 33.3 6 50 

DEIS 3 11 84.6 6 46.2 9 69.2 

 4 7 77.8 5 55.6 4 44.4 

 5 0 0 0 0 0 0 

 

 


