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ABSTRACT

Speech-language therapists are encountering agasiog number of bilingual children
with suspected speech sound disorder of unknowamai$SD). Accurate identification of
bilingual children with SSD is a significant chaitge because there is a lack of information
about the characteristics that constitute typidabrmlogical development in bilingual
children. This doctoral thesis aims to provide iclfly relevant information about
phonological development in Korean-English biling(i{¢EB) children.

Using a cross-sectional design, single word spesechples were collected from 52
KEB children aged between 3;0 and 7;11 and analigggzhonetic inventories, segmental
accuracy and the type of errors produced. The plwomyentories, segmental accuracy
and error productions in KEB children were compatedthe available studies in
monolingual English-speaking (ME) and monolinguaré&n-speaking (MK) children.
Twenty-three KEB children of these KEB children edollowed up to supplement the
findings of the cross-sectional study. Using a@ation study design, this doctoral thesis
also examined the potential use of parental regsoe tool for a universal speech screen to
identify KEB children who require a full clinicalsaessment by a speech-language
therapist.

Phonological development in KEB children was qaé#ilely different from their
monolingual counterparts. KEB children produced tiyge of errors that would be
indicative of SSD in monolingual children. The dtalve differences in KEB children
could be attributed to cross-linguistic interactiometween two phonological systems.
Cross-linguistic interactions reflect reorganisatiof the two phonological systems
wherein a dynamic process of re-specifying leanpleohemes and their realisation rules
for each language takes place. One manifestatiorarfanisation was suggested to be
prominent regressions during the course of phoncdbgevelopment. Clinically relevant
information could not be obtained by comparing piogical skills and error productions
of bilingual children to their monolingual countarfs. The findings in the correlational
study mirrored the studies in phonological develeptrin KEB children. A parent-rated
measure based on monolingual children identifiedr 0% of the KEB children as
needing a comprehensive clinical assessment byeacBdanguage therapist. What is
considered the appropriate approach for monolinghédlren may not be applicable for
bilingual children. This doctoral thesis suggegiscific future research directions to build

further evidence for how a universal speech scrneay be implemented.



This doctoral thesis presents a strong case agdiesise of available monolingual
normative data to identify KEB children with SSDadlinical practice. Bilingual children
should be considered fundamentally different fromnolingual children in the use and
development of their languages. Clinical implicatiofor speech-language therapists
working with KEB children with suspected SSD andediions for future research are

further discussed.
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NOTES ON STYLE

1. This doctoral thesis is presented as a thesispuittications, which includes published
or unpublished research papers conducted undenssipa for the degree of Doctor
of Philosophy. Each manuscript, which is publish&dymitted or in preparation for
submission to a journal, has been edited to prolildes between chapters and a
coherent structure of the thesis.

2. This doctoral thesis adopts the International Phonglphabet (IPA), a notional
standard for the phonetic representation of spegleimted brackets (/ /) are used to
represent the underlying representation for segsrefrwords and square brackets ([ ])
to represent the child’s realisation of the targetds.

3. A child’s age is noted as years;months. For exampe denotes four years and five
months.

4. Double quotation marks (“ ") are used for a quatativith reference to its original
source. Single quotation marks (* ’) are used frars quotes to imply that a word or
phrase enclosed with single quotation marks mayigoify its apparent meaning.

5. ltalics are used for emphasis and to indicatedhget words. In Chapter 6, italics are
also used for the items in the parent-rated measure

6. In keeping with common usage in New Zealand, spésufuage therapy and speech-
language therapist are used rather than speechdgagpathology and speech-
language pathologist in this thesis.

7. This doctoral thesis uses the term, error patttwsnmean a clinically relevant
descriptive device to represent the consistentsgattmatic discrepancies between an
adult’s target and the child’s erroneous productidre term, phonological process, is
used to mean a formal way of expressing soundemlaperations associated with a
systematic phonological or morphophonological pssce

8. This doctoral thesis uses expressions such asuptioa of error patterns”, “children
produced age-appropriate error patterns” or “chitddeleted word-final consonants”,
when describing the consistent and systematicrdiffee between the adult’s targets
and child’s erroneous realisations. This is foiceéghcy of presentation of the data
concerning erroneous productions. This thesis, kewedoes not assume that

children’s production of speech errors is a conssiar goal-oriented mental process.

Xi
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1 INTRODUCTION

This doctoral thesis aims to provide clinicallyenednt information about phonological
development in Korean-English bilingual (KEB) chéd. Phonological development
refers to the processes acquiring and using thedspatterns of the language(s) they are
learning (Snowling & Hulme, 1994). Thus, phonol@didevelopment goes beyond simply
learning how to produce individual speech soundsthsi learning the pattern and use of
speech sounds in the language(s). In the fielchohplogical development, monolingual
English-speaking (ME) children are the most stugiepulation. Reflecting the increasing
number of bilingual children in English-speakinguotries around the world (e.qg.
Australian Bureau of Statistics, 2014; StatistiesM\Zealand, 2014a; United States Census
Bureau, 2012), the study of bilingual phonologidalelopment has gained considerable
interest. A recently published systematic literatueview on bilingual phonological
development (Hambly, Wren, McLeod, & Roulstone, 204nd the position paper by the
International Expert Panel on Multilingual Childreispeech (2012) reflect the emphasis
currently given to bilingual phonological developmeThe majority of researchers who
have contributed to the recent literature on bilaigphonological development are not
those in linguistics or child development but those speech-language therapy.
Researchers and clinicians in speech-languagepphéi@e been clinically motivated to
obtain information about the characteristics thamnstitute typical phonological
development in bilingual children, so that they cdifise the information to identify and
provide appropriate clinical interventions for bdual children whose phonological
development is clinically delayed or disorderedisTdoctoral thesis is also motivated by
the need for clinically relevant information abqitonological development in KEB
children. This introductory chapter describes tbetextual framework, states the overall

aims of the doctoral research and outlines thetstre of this doctoral thesis.

1.1 MEASURING PHONOLOGICAL DEVELOPMENT

This doctoral thesis focuses on phonological degyekent in KEB children aged between
3;0 and 7;11. This age range signifies the perigithd which children’s speech becomes
more complex and refined. There are three commas wawhich children’s acquisition
of phonology have been measured; phonetic invesgpgegmental accuracy and error
patterns (McLeod, 2013). These three ‘measurememtshonological development are

used in the doctoral thesis. They form the bastdimical analysis used to identify children



whose phonological development is delayed or dexed by means of independent and
relational phonological analyses (Bernthal, Banks&nFlipsen, 2013; Bowen, 2014;
Skahan, Watson, & Lof, 2007). In an independennplagical analysis, a child’s speech
sound productions are analysed independent ofatigett productions (Goldstein, 2001).
By analysing the speech sounds produced by the, gibnetic inventories are established.
The child’s inventories are then compared to noieatlata to determine whether the
speech sounds produced by the child in questiorc@mgarable to those produced by
children of the same age group. Relational phonocéganalyses compare a child’s
productions with the target productions (Goldste2001). By doing so, segmental
accuracy and error patterns can be obtained. Seghaeaguracy is calculated by using the
percentage of consonants correct (PCC) and them@ge of vowels correct (PVC) and
they have been used widely in clinical practice agskarch (Shriberg, Austin, Lewis,
McSweeny, & Wilson, 1997a; Shriberg & KwiatkowskB82). The PCC and PVC scores
of the child in question are then compared to atdél normative data. Another example
of relational phonological analysis is error pattanalysis. Also known as phonological
process analysis or phonological pattern analyiseserroneous productions, rather than
the correct productions, are analysed for the ofpgurface-level speech errors. The type
of errors the child in question produce are themmared to normative data to determine
whether the errors produced by the child are ty@iod age-appropriate.

Despite the wide usage of these phonological aesalys clinical practice, there are
considerable variations in the criteria used tawbthese measurements across different
studies and they have been summarised and discas$auyth in Zhu (2006) and more
recently in McLeod (2013). As an example, inclusmina speech sound in a child’s
inventory depends on whether imitated productiomesiacluded or whether the speech
sound is produced in any word position or has tproeuced in both word initial and word
final positions. Although error analysis is the masdely used analysis procedure in
clinical practice (McLeod & Baker, 2014; Skahan at, 2007), there is no single
universally accepted method of analysing speeclpkasnfor error patterns (Miccio &
Scarpino, 2008). The criteria used in data colectand analyses have been described
comprehensively in this doctoral thesis, so thaesh-language therapists utilising the
information presented here can make a valid corspariThe approach taken to define the
criteria for analysing speech samples took intcsweration the current trend in the field
of bilingual phonological development, in which tm@jority of the studies have focused

on how the rates and patterns of phonological @gwveént in bilingual children differ



from those in monolingual children (Hambly et 2013; Unsworth, 2013). Although this
approach has been criticised for being biased wwarnolingualism as it assumes that
monolingualism is the norm (Meisel, 2006), it hhsvaed us to examine how phonological
development is influenced by specific language sxp® and to contribute to theoretical
discussions concerning developmental universala &Ibodd, 2006). In addition, there
could be clinical implications, if systematic diféeces can be revealed in the rates and
patterns of phonological development between hig@nd monolingual children and if
clinically relevant information about bilingual pmlogical development could be derived
from already widely available normative data in miomgual children. This possibility
will be critically examined in this doctoral thesis order to do so, the criteria used in data
collection and analyses needed to be comparabikeet@vailable English and Korean
monolingual studies. The normative studies assetiaith the Diagnostic Evaluation of
Articulation and Phonology (Dodd, Zhu, Crosbie, iHpl& Ozanne, 2002) and the
Assessment of Phonology and Articulation for Cléld(M. J. Kim, Pae, & Park, 2007)
were used as the basis for comparison with the KRRIren included in this doctoral
thesis. These assessment tools are widely usdigizat practice in New Zealand for ME
children and in South Korea for monolingual Koresgreaking (MK) children, respectively.
The data collection and analysis procedures closgisored the studies associated with
these two assessment tools for their respectivgulages (Dodd, Holm, Zhu, & Crosbie,
2003 for English; M. J. Kim, 2006; M. J. Kim & Pa05 for Korean).

1.2 SPEECH SOUND DISORDER

Most children acquire and use the sound patterrtheofanguage(s) to which they are
exposed in their own natural environments (Golds&iMcLeod, 2012; Hambly et al.,
2013). However, a small but significant proportwinchildren experience difficulties in
phonological development (J. Law, Boyle, Harris rikiess, & Nye, 2000b). Speech-
language therapists frequently receive new referfal children whose speech is
unintelligible or delayed (American Speech-Langubigaring Association, 2012;
Broomfield & Dodd, 2004a). For many years, thers hat been a universal agreement on
the diagnostic label for children who presentednwgpeech difficulties’. In clinical
practice and the literature, ‘(functional) artidida disorder’, ‘(developmental)
phonological disorder’, ‘speech delay’, ‘speechtsys disorder’ and ‘speech sound
disorder’ are among the diagnostic labels that Hmen used to describe these children

(see Bowen, 2014). Various terms used to referhitdren with speech difficulties,



especially in the 1980s and early 1990s, reflezpidradigm shift within speech-language
therapy regarding the separation between phonlgtitesed speech difficulties and
phonemically or phonologically based speech diffiea (Fey, 1985, 1992; Ingram, 1976;
Stoel-Gammon & Dunn, 1985). Even when Fey (1998pested the distinction between
phonetically based articulation disorder and phdoalty based phonological disorder,
Kamhi (1992, p. 262) argued “the disagreement anubrilg phonologists about the use
of the termphonologicalis to me an unequivocal indication that the teawean will receive
widespread acceptance”.

The standpoint of this doctoral thesis is consistgth the position paper put forward
by the International Expert Panel on Multilinguahildren's Speech (2012). The term,
speech sound disorder, is used as an umbrelladevaring speech sound difficulties of
both known and unknown origin (International Expeenel on Multilingual Children's
Speech, 2012). The clinically relevant informatiprovided in this doctoral thesis is
concerned with the latter, speech sound disordenkriown origin (henceforth SSD). SSD
is a clinically significant deviation from typicgdhonological development that is not
explained by an impairment in sensory, motor arcttiral functions (Flipsen, Bankson,
& Bernthal, 2013; Shriberg, 1980). It is widely apted that children with SSD are not a
homogeneous group (Dodd, 2005; Dodd, Leahy, & Hgmb®89; Lewis et al., 2006;
Shriberg, Austin, Lewis, McSweeny, & Wilson, 1998iriberg et al., 2010; Stackhouse
& Wells, 1997; Tyler, 2010). Different classificati systems have been proposed to
explicate the heterogeneity within SSD. These ihelihe Speech Disorders Classification
System (Shriberg et al., 2010), the Psycholinguistamework (Stackhouse & Wells,
1997) and the Differential Diagnosis System (Do#i95, 2005) and they have been
extensively reviewed in Waring and Knight (2013heTclassification system adopted in
this doctoral thesis is the Differential DiagnoSigstem because of its clinical feasibility
and cross-linguistic applicability (Dodd, 2005, 20Waring & Knight, 2013). According
to the Differential Diagnosis System, the besteciitn to determine whether a child’'s
phonological development is typical or disorderedhie error patterns produced by the
child. Error patterns are considered to be a dihicrelevant descriptive device to
represent the consistent and systematic discregmnioetween a child’s erroneous
productions and an adult’s targets (Pefa-Brookse§dé, 2000; Zhu & Dodd, 2006). The
subgroups of SSD classified using error patternthén Differential Diagnosis System
(illustrated in Figure 1.1) reflect distinct undenig processing deficits (Crosbie, Holm, &
Dodd, 2009; Dodd, 2011; Dodd et al.,, 1989; Holmjriea & Dodd, 2008). The



Differential Diagnosis System has now been appbezhildren who speak languages other
than English, including Cantonese (So & Dodd, 1984andarin (Zhu & Dodd, 2000b)
and German (Fox & Dodd, 2001), supporting its agafility across different languages.

Speech sound disorder

! }

Organic speech sound disorders Speech sound disorders of unknown origir
Structural (e.g. cleft lip Articulation disorder
and palate

Phonological delay

Genetic syndrome (e.g.
Down syndrome)

Consistent atypical
phonological disorder

Hearing loss

Inconsistent
Neuromotor phonological disorder

Childhood apraxia of
speech

Figure 1.1.The classification of speech sound disorder adbipt¢he doctoral thesis

Figure 1.1 illustrates how this doctoral thesisrapphes the classification of SSD. This
thesis is particularly relevant to assessment dB KKRildren with phonological delay and
consistent atypical phonological disorder (hend&fasimply phonological disorder).
Children with phonological delay produce typicagvdlopmental error patterns but the
error patterns they produce are typical of a youage group (Dodd, 2005). For example,
stopping of fricatives (e.g. [da] for /fav/) is typical until 3;5 in ME children (Dodd et al
2003). ME children who produce stopping of friceaBvbeyond this age would be
diagnosed as having a phonological delay. Childveh phonological disorder produce
atypical, non-developmental error patterns (Do@®5). For example, producing backing
of alveolar consonants (e.g. [ki] for /ti/) or woirdtial consonant deletion (e.g. [eb] for
/web/) would be clinical signs of a phonologicadatider in ME children. In an incidence
study involving 320 English-speaking children w&8D, Broomfield and Dodd (2004b)

found that children with phonological delay madethe largest proportion of children



with SSD (57.5%), followed by those with phonolaidisorder (20.6%). A similar
pattern has been found in Cantonese-speaking ehil{ffo & Dodd, 1994), German-
speaking children (Fox & Dodd, 2001) and Mandapeaking children (Zhu & Dodd,
2000b), in which children with phonological delagdaphonological disorder reflected
approximately 80% of children with SSD. Hence, fibeus in this doctoral thesis is given
to these two subgroups of SSD.

1.3 BILINGUALISM

Bilingualism is not just a linguistic concept buls@ a social and psychological
phenomenon framed within a multidimensional contekta society (Butler, 2013).
Depending on the sociolinguistic and historical teahy there can be a wide range of
definitions of bilingualism. The purpose of thiscgen is to describe and explain the
approach taken in this doctoral thesis to defihi@dual children. A brief description of
the Korean community in New Zealand, where thistai@t research was conducted, is

provided.

1.3.1 KOREANS IN NEW ZEALAND

The Ministry of Social Development (2010) forecallisw Zealand will become more
ethnically and linguistically diverse in the comidgcades. Recently, the influx of Asian
migrants has been a major factor in its increasedi@diversity. The Asian population,
currently making up 11.8% of the total populati®@tatistics New Zealand, 2014a), is
projected to have the greatest relative growth (Wimestry of Social Development, 2010).
Koreans are a relatively recent migrant group iwNealand. In 1991, there were 930
Koreans in New Zealand (Statistics New Zealand119%oday, Koreans are the fourth
largest Asian group in New Zealand, with 30,717isteged residents (Statistics New
Zealand, 2014a). The majority of Koreans came tw Mealand under the Immigration
Amendment Act 1991, which prioritised education deadlth for migrants. Koreans in
New Zealand are relatively young, highly qualifizad affluent (Friesen, 2008; Ho, Au,
Bedford, & Cooper, 2003; H.-J. Park & Anglem, 201REflecting the recent status of
migration, only about 10% of Koreans currentlyrdigiin New Zealand were born in New
Zealand. Statistics New Zealand (2004) reportetiKbaeans were most likely to be able
to speak Korean but, among all ethnic minority gyuKoreans were least likely to be
able to carry out everyday conversations in EngliShbsequent research has also

discussed issues regarding poor English languagfeeipncy in the majority of Korean



adults living in New Zealand (e.g. J. Y. Lee, Kear& Friesen, 2010; Morris, Vokes, &
Chang, 2007; H.-J. Park & Anglem, 2012). As obsérire many recently established
migrant groups, Koreans rely on other Koreans éonemic, social and emotional support,
building their own Korean community within the gireaNew Zealand society (Morris et
al., 2007). Socio-cultural transnational activitee® widely and frequently observed in
Koreans living in New Zealand, maintaining strondtural and emotional ties to Korea
(Koo, 2013; H.-J. Park & Anglem, 2012). Consideeetinodel minority’ (Shin, 2005),
rarely are Koreans considered problematic in educaind health at a population level in
New Zealand (J. Y. Lee et al., 2010). Therefore, rdsearch needs for them have never
been emphasised. Although some research on theaKaememmunity in New Zealand has
been done, it tended to focus on migration, tram@malism and identity. There has never

been a study specifically focused on Korean childp@wing up in New Zealand.

1.3.2 PARTICIPATION CRITERIA

For the research reported in this doctoral thésis,criteria were used to define bilingual
children. Children were considered bilingual if {i¢y were exposed to both English and
Korean language environments regularly and comglgtand (2) their parents considered
them to be bilingual. The first criterion refledt®e suggestion made by Goldstein and
Gildersleeve-Neumann (2007, p. 12) that “éxposureto two languages can result in a
phonological system that has subtle differences feither of the monolingual language
environments” and with the approach taken in Haneblgl.’s (2013) systematic literature
review in which they focused on “children who agosedo bilingual or multilingual
environments” [emphasis added] (Hambly et al., 2qil3). The second criterion took
into consideration both this trend in the literatand the clinical nature of this doctoral
thesis. Parental report is commonly used in tHd 6ébilingual phonological development
to describe children’s language use and backgranddo determine their bilingual status
(e.g. Fabiano-Smith & Barlow, 2010). Speech-langutigerapists also rely on parental
report to determine whether the child is monoligoia bilingual. Given the general
characteristics of the Korean community in New Zadl (e.g. recent migrant group,
Korean language-dominant) and the descriptive aatifithis doctoral thesis, strict criteria,

which might exclude some bilingual children, went imposed.

1.3.3 SIMULTANEOUS AND SEQUENTIAL BILINGUALISM

Bilingual children are often categorised into orfetwo groups based on the age of

acquisition of their languages. Some studies hawvestigated phonological skills in
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simultaneous bilingual children who had been exgdeeboth languages since the onset
of language acquisition or from very early in chibdd (e.g. Brice, Carson, & Dennis
O'Brien, 2009; Goldstein & Washington, 2001; NVZ.Law & So, 2006). Others reported
on sequential bilingual children who were exposedre language after the other (e.g.
Gildersleeve-Neumann, Pefia, Davis, & Kester, 2808@n & Dodd, 2006; Lin & Johnson,
2010; Prezas, Hodson, & Schommer-Aikins, 2014)hé&ligh such categorisation is
common, different criteria have been used in therdiure to group children into
simultaneous and sequential bilinguals. For exampieisel (2006) stated that
simultaneous bilinguals refer to children who acgwo languages during the first three
or four years of life and sequential bilingualswgjuisition of the second language between
the ages of five and ten years. In McLaughlin ()988qguential bilingual children were
those who acquired their second language aftexgbef three years. Zhu and Dodd (2006,
p. 9) argued that “a normally developing child’sopblogical system is definitely well
established by 30 months of age, therefore expdewrother language at 30 months will
presumably yield quite different results than thfad child exposed to two languages from
birth”. They seem to suggest that the criteriongtegorise children into simultaneous and
sequential bilinguals should be the age of 30 nmnifake, for example, a Korean-
speaking child who began learning English at tree@@;6. Following Meisel (2006), this
child could be considered a simultaneous bilingMalLaughlin (1978) and Zhu and Dodd
(2006) suggest that this child should be considarséquential bilingual.

Categorisation of bilingual children into simultamos and sequential bilinguals has
potentially significant theoretical and practicaiglications. Wode (1980) and Watson
(1991) suggested that sequential bilingual childeamn the second language phonology
by initially superimposing it on to the first larage phonology before they are
differentiated. Goldstein and Gildersleeve-Neum@t®7) also suggested that sequential
bilingual children use the knowledge of the firsinduage phonology to learn the
phonology of their second language and therefopsselinguistic effects may be more
pronounced in sequential than simultaneous bilihghéddren. Despite its potentially
theoretical and clinical importance, only a limitedimber of studies have directly
addressed the difference in phonological skillsmeen simultaneous and sequential
bilingual children. Those that have addressedisisise found no remarkable, clinically
significant differences between the two groupsitfigual children (e.g. Arnold, Curran,
Miccio, & Hammer, 2004). In addition, Gildersleedeumann et al. (2009) noted that the

phonological skills of their sequential Spanish-Esgbilingual children were comparable



to the phonological skills of simultaneous bilingwehildren reported in Goldstein and
Washington (2001). Comparing the error patterngypeced by simultaneous Spanish-
English bilingual children in Brice et al. (2009)dasequential Spanish-English bilingual
children of the same age group in Prezas et al4Rmo differences can be found.
Because the age of language exposure was not fpdue participation criteria in the
doctoral research, the proportion of simultaneows sequential bilingual children in the
sample could not be controlled, which has implmagi for statistical analyses. Given the
apparent arbitrariness of the criterion used tagrbilingual children into simultaneous
and sequential bilinguals and the lack of evidendke literature regarding the differences
between these two bilingual groups, a detailed @impn of phonological skills and error
productions between these two groups of bilingttdeen will not be one of the major
aims of this doctoral thesis. However, age of lagguexposure is closely examined.
Reflecting the characteristics of the Korean comitgin New Zealand, all KEB children
who participated in the doctoral research were sggdo the Korean language from birth.
The age of acquisition of English was used as aimaoous variable rather than a
categorical variable to determine whether it i©geptial factor influencing phonological

development in KEB children.

1.3.4 HOW MANY SYSTEMS?

Whether bilingual children had a single underlysygtem or separate systems supporting
each language was a prominent topic of debatesipaist. Initially, this debate concerned
simultaneous bilingual children. In a single casadyg of a two-year-old Romanian-
English bilingual child, Vogel (1975) reported tisanilar error patterns were used in both
of the child’s languages and argued for a singldedging system supporting both
languages. Volterra and Taeschner (1978) also drfprea single underlying system
during the initial stage of language developmerttbat the system is differentiated into
two separate systems after the age of two yeafmit3er and Krasinski (1994) also
supported beginning with a single system, whicdt ieast partially separated after the age
of two years. Shortly after the publication of theingle case study, the same authors
reported another single case study, which arguedeparate phonological systems from
the age of 1,6, the earliest point of their datidgection (Schnitzer & Krasinski, 1996). The
majority of subsequent research provided evidencesdéparate underlying systems for
bilingual children and that the separate systertesact with each other. The evidence for

this has come from language-specific patternslialgg truncations in nonword repetition



(Paradis, 2001) and early acquisition of langugmgeific stress patterns (Keshavarz &
Ingram, 2002), as well as from language-specifitepas of phoneme acquisition (e.g.
Goldstein & Washington, 2001; N. C. W. Law & So0B). This theoretical stance, now
known as the Interactional Dual Systems Model, lten discussed in morphosyntactic
development, as well as phonological developmese (Senesee, Nicoladis, & Paradis,
1995; Hulk & Mdller, 2000; Miiller, 1998; Paradis@enesee, 1996).

Underlying systems in sequential bilingual childresteived less attention in the
literature. Some suggested that the second languiam@ology is initially superimposed
onto the first language phonology before they afieréntiated in sequential bilingual
children (Watson, 1991; Wode, 1980). This argumeas subsequently challenged by
Holm and Dodd (1999b). In a longitudinal study wfot Cantonese-English bilingual
children which began three months after exposur&nglish (second language), they
found language-specific patterns of phoneme adaprsiShared phonemes were not
mastered at the same time but in one language ebélfier other. Errors in the shared
phonemes were also language-specific. For exarmpgdpneme shared between English
and Cantonese /s/, was erroneously realised asfhglish but as [ts] in Cantonese. Holm
and Dodd (1999b) therefore suggested that the tWwongilogical systems were
differentiated. The same authors provided furtiedence for their argument with a cross-
sectional study with a much larger sample (Holm &dD, 2006). More recently, Prezas et
al. (2014) also supported the application of theerbctional Dual Systems Model for
sequential bilingual children, based on their firgdi which were similar to those reported
in Holm and Dodd (1999b, 2006).

On the discussion on phonological systems, Hambii.2013, p. 7) put forward;
“More recently researchers have moved away fronstijp@ng whether there are one or
two phonological systems and accept that therenarsystems that interact. Investigations
are more focused on finding evidence of positive egative transfer and cross linguistic
effects”. This doctoral thesis takes the same amroEven for those who supported a
single underlying system for simultaneous bilingudl is argued to be differentiated at
around the age of two years (but also see Kesha&drmgram, 2002; Paradis, 2001;
Schnitzer & Krasinski, 1996). This doctoral thefsisuses on KEB children between the
ages of 3;0 and 7;11. The youngest bilingual ceiidn the doctoral research can be said
to have gone through the differentiation of theiderlying phonological system (thus now
possessing separate phonological systems). Phocallatills and surface-level speech

errors will be considered in the context of ag&glish language acquisition to determine
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whether cross-linguistic effects are more pronodnoeKEB children who were exposed

to English after Korean, as suggested in GoldstethGildersleeve-Neumann (2007).

1.4 STATEMENT OF THE PROBLEM

The clinical diagnosis of SSD is made by compatimg phonological skills and error
patterns of a child with suspected SSD to the akbgl normative data that reflect the
biographical and linguistic backgrounds of the a¢hit question. Accurate differential
diagnosis is necessary because children in therdiif subgroups of SSD respond
differentially to different types of treatment (Bmofield & Dodd, 2011; Crosbie, Holm,
& Dodd, 2005; Dodd & Bradford, 2000). Speech-largrigherapists are able to access
information about typical phonological developmémtME children from a range of
published studies (e.g. Dodd et al., 2003; Jant$kl & Roberts, Burchinal, & Footo, 1990;
Smit, Hand, Freilinger, Bernthal, & Bird, 1990) determine whether their phonological
development is typical, delayed or disordered.

Speech-language therapists are encountering aasiog number of bilingual children
with suspected SSD in their clinical practice (Amoan Speech-Language-Hearing
Association, 2012; Roseberry-McKibbin, Brice, & @ion, 2005; Speech Pathology
Australia, 2002; Winter, 1999). The Differential dgnosis System is a classification
system of SSD based on linguistic symptomatologyd( 2005). As there is no evidence
to suggest that the nature of SSD in bilingualdrkih is fundamentally different from that
in monolingual children, the Differential DiagnoSgstem should be clinically applicable
to bilingual populations. To identify bilingual d¢tiren with a phonological disorder,
speech-language therapists require information tabmeir typical, development error
patterns. To identify bilingual children with a pladogical delay, speech-language
therapists require information about the age atchigach typical, developmental error
pattern is expected to be resolved. For the mgjaft bilingual populations, such
information is unavailable. Surveys of speech-laggu therapists have consistently
identified a lack of bilingual-specific developmahtnorms as a significant clinical
challenge (Guiberson & Atkins, 2012; Kritikos, 2Q0@30seberry-McKibbin et al., 2005;
Williams & MclLeod, 2012). The recent systematier#ture review concluded that
phonological development in bilingual children igatjtatively different from that in
monolingual children (Hambly et al., 2013). Therefothe clinical use of the available
monolingual norms for bilingual children with susped SSD is likely to lead to erroneous

clinical decisions (Goldstein & Gildersleeve-Neuma®007). Nevertheless, Prezas et al.
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(2014) noted that bilingual children are still bggicompared to their monolingual peers.
Such practice is understandable, as there is afisant lack of information about the
characteristics that constitute typical phonololgidavelopment in bilingual children.
However, it puts bilingual children at risk of bgimisdiagnosed. If a speech-language
therapist misattributes the qualitative differenicea typically developing bilingual child
to characteristics of SSD and provides treatmehénttime and resources are
inappropriately spent. If a speech-language thsrapsattributes the clinical signs of SSD
in a bilingual child to the qualitative differencadsing from bilingualism, then the child
who does have an SSD is not provided with treatrfieritnert, 2008; Yaua& Goldstein,
1998). The latter case is especially concerningabise there is evidence for long-term
adverse consequences of SSD, including academiditenacy difficulties throughout
school years (Bird, Bishop, & Freeman, 1995; FdidnBroen, & McGue, 1994; Leitdo
& Fletcher, 2004; Lewis, Freebairn, & Taylor, 2008002; McCormack, McLeod,
McAllister, & Harrison, 2009). Given the positiveidence for speech-language therapy
interventions for SSD (e.g. Almost & Rosenbaum,8 ®oomfield & Dodd, 2005, 2011;
Crosbie et al., 2005; Gierut, 1998; J. Law, Gar&tNye, 2010), accurate identification
of SSD is likely to lead to appropriate clinicaltérventions thereby minimising its
psychosocial consequences. A lack of bilingual-$gecinformation about the
characteristics that constitute typical phonologobevelopment is a pressing issue that
cannot be addressed soon enough.

Once children with SSD are identified, speech-laggutherapists can provide effective
clinical interventions. However, McLeod, HarrisdMcAllister, and McCormack (2013)
recently reported that a significant number of phe®| children with SSD in the
community are not being identified by service pders. Such children are at risk of
experiencing significant education or academic lehgkes, especially as the demand on
literacy increases throughout the school years. Jiteation may be much worse for
bilingual children. There is no research evidemcsuggest that the prevalence of SSD is
any higher or lower in bilingual children (Goldst& McLeod, 2012; Hambly et al., 2013;
Winter, 2001). Nevertheless, Stow and Dodd (20@pprted that bilingual children are
much less likely to be referred to clinical sergiceith concerns regarding their
phonological development than monolingual childréhe issue of under-representation
of bilingual children in speech-language therapgvises has gained more attention in
recent years (International Expert Panel on Malgilial Children's Speech, 2012; Stow &

Dodd, 2003; Winter, 2001). In particular, it hagbgointed out that the public awareness
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of SSD may be lower in the bilingual community inglish-speaking countries (Stow &
Dodd, 2005). While there have been major publicéynpaigns to raise public awareness
of communication disorders in children, for examglee Identify the Signs campaign
(American Speech-Language-Hearing Association, P@h4 the Raise Awareness of
Language Learning Impairments (RALLI) campaign (®is, Clark, Conti-Ramsden,
Norbury, & Snowling, 2012), such campaigns tendbéoconducted in English and may
fail to reach bilingual communities. Given the undkentification of monolingual children
with SSD (McLeod et al., 2013), the number of lglal children with SSD unidentified
by service providers may be higher. Proactive astioeed to be taken by the speech-

language therapy community.

1.5 AIMS OF THE THESIS

This doctoral thesis aims to provide preliminarg afinically relevant information about
phonological development in KEB children for speésguage therapists. Speech-
language therapists collect speech samples frolarehiwith suspected SSD and analyse
the speech samples for inventories, segmental@acgand error production. This doctoral
thesis describes phonetic inventories, segmentakacy and types of errors produced by
KEB children, so that speech-language therapists wllise these information in
assessment with KEB children with suspected SSDre@tly, the approach to studying
bilingual phonological development in the liter&unas been to compare it against
monolingual phonological development (Hambly et 2013; Unsworth, 2013). It is an
appealing idea to derive clinically relevant infatmon about bilingual phonological
development from monolingual phonological developmeince monolingual norms are
widely available. This doctoral thesis will evaleahis approach to determine whether
diagnostically reliable information for KEB childrevith suspected SSD can be derived
from the available monolingual norms. The DifferahDiagnosis System (Dodd, 1995,
2005) has been widely adopted in the assessmeeequce with ME children. Although
the clinical applicability of the Differential Diagsis System has been extensively studied
with ME children, there has been comparatively aighificantly less discussion for
bilingual populations. This doctoral thesis sertge§ll this gap in the literature. It should
be noted that this doctoral thesis is not an induspudy of phonological development in
KEB children but it is applying clinical tools this population in order to provide useful
reference points for an applied setting. This thegll be a useful first step in helping
speech-language therapists to identify KEB childxth SSD.
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This doctoral thesis also explores a potential tewiuto the under-identification of
bilingual children with SSD. Parents are one of thajor referral sources to speech-
language therapy (Broomfield & Dodd, 2004a) anckadly play a significant role in
assessment of bilingual children with suspected $80. McLeod & Baker, 2014,
Williams & McLeod, 2012). The doctoral thesis aitoexplore how parental report could
be used in identifying KEB children with SSD in tbemmunity. Furthermore, whether
parent-rated measures of bilingual children’s spemm be used as a tool for a universal
speech screen will also be explored. A universaksh screen tests all children in a
population and identifies those who require furttierical assessment. The justifications
for implementation of a universal speech screesadly exist, including the prevalence of
SSD and positive evidence for effectiveness of dpdé@nguage therapy interventions. The
speech-language therapy community has been engagedliscussions about
implementation of a universal speech/language Bscieey. J. Law, Boyle, Harris,
Harkness, & Nye, 2000a; Nelson, Nygren, Walker, &h&scha, 2006). The preliminary
study examining the use of parent-rated measuragatential tool for a universal speech

screen aims to reignite clinical discussions aséaech activities.

1.6 STRUCTURE OF THE THESIS

In accordance with the University of Auckland Statdor the Degree of Doctor of
Philosophy, this thesis is presented as a seripshdished or unpublished research papers
(Clause 1). This introductory chapter has serveprtwide a contextual framework and
the final chapter will provide a concluding disdoss There is no separate chapter
presenting the review of the literature. Bilingy#ionological development has been
reviewed in various recent publications (Golds&ikicLeod, 2012; Hambly et al., 2013;
Hammer et al., 2014; Unsworth, 2013), all of whiwlre published when this doctoral
research was being carried out. Relevant literasureviewed in the Introduction sections
of Chapters 3, 4, 5 and 6.

Chapter 2 serves two purposes. Firstly, it serges @eference chapter for Korean and
English phonologies for the remaining chapterfiéndoctoral thesis. Secondly, it provides
information about phonological assessment spetlifica KEB children, which serves as
rationale for the methodology employed in the dmadtoesearch.

The remaining chapters are presented as a seripap#rs’ that have been edited to
form a coherent content. In particular, the Intretthn and Summary sections have been

edited to provide a link between the chapters. @h&p outlines a cross-sectional study
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reporting on phonological skills in 52 KEB childraged between 3;0 and 7;11. Phonetic
inventories and segmental accuracy (PCC and PVEEM children are profiled in this
chapter. The phonological skills of the bilinguaildren are compared to the available
monolingual normative data. We critique the currapproach of making a group
comparison of phonological skills between bilingaatl monolingual children. Findings
are used to investigate cross-linguistic effectpaants of structural overlap between the
two languages.

Chapter 4 reanalyses the data presented in Ct&afateerrors. The Introduction section
of this chapter provides a review of the literatoneerror production in bilingual children.
The Methodology section details a three-stage aislysed in this doctoral thesis to obtain
error patterns (referred to as common error typake chapter) in KEB children.

Chapter 5 is a follow-up study of 23 of 52 KEB meted in Chapters 3 and 4. The main
purpose of this chapter is to supplement the figgliand discussions presented in the
previous chapters. In both Chapters 4 and 5, dinapplication of the Differential
Diagnosis System (Dodd, 1995, 2005) for KEB chitdiediscussed.

Chapter 6 is a correlational study aimed to ingasé the potential use of parent-rated
measures as a universal speech screen. In partitidause of two scales, Intelligibility in
Context Scale (McLeod, Harrison, & McCormack, 2013ad Gildersleeve-Neumann
Scale (Stertzbach & Gildersleeve-Neumann, 2006pvisstigated. All studies outlined in
this doctoral thesis were approved by the Univgreit Auckland Human Participants
Ethics Committee (UAHPEC).

The final chapter summarises the research findamgisthe clinical implications of the
doctoral research. Recommendations for speech-d@eguherapists assessing KEB
children with suspected SSD and future researatuoms in SSD in bilingual children

are suggested.
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2  ASSESSINGPHONOLOGICAL SKILLS IN KOREAN

2.1 INTRODUCTION

Speech-language therapists are encountering agasiog number of bilingual children
with SSD in their clinical practice (American Sphdanguage-Hearing Association,
2012; Roseberry-McKibbin et al., 2005; Speech HatyAustralia, 2002; Winter, 1999).
While there is no shortage of information aboueassig phonological skills in English
(e.g. Bankson, Bernthal, & Flipsen, 2013; BaumareWger, 2008; Bowen, 2014; Ingram,
1976, 1981; Pefa-Brooks & Hegde, 2000; Stoel-Gamé&®unn, 1985), there is a lack
of specific information about assessing phonoldgsédls in bilingual children, which
necessarily involves assessing phonological skillanguages other than English (as well
as English). Survey studies have revealed a lacknfifrmation about assessing
phonological skills and the availability of assessirtools in languages other than English
to be among the significant challenges faced bgdpéanguage therapists (e.g. Guiberson
& Atkins, 2012; Roseberry-McKibbin et al., 2005;$&berry-McKibbin & Eicholtz, 1994).

The purpose of this chapter is two-fold. The fisdb describe the phonological features
of Korean and English. The second is to providermftion specifically relating to
assessing Korean phonology in KEB children. Inipaldr, the use of monolingual Korean
speech assessment tools for KEB children is discliSghere is a focus on Korean in this
chapter because assessing ME children has alresy discussed widely (e.g. Bankson
et al., 2013; Bauman-Waengler, 2008; Bowen, 20igrdm, 1976, 1981; Pefia-Brooks &
Hegde, 2000; Stoel-Gammon & Dunn, 1985). This afrapbncludes with a discussion
about the methodology employed in the doctoralaesde

2.2 SEGMENTAL FEATURES

This section describes the features of contempdfargan phonology as it is spoken in
South Korea today. The Korean language is relativ'/dmogenous, with only minor
dialectal variations (Sohn, 1999). In the speedgiiage therapy literature, there are two
publications describing the phonology of Koreanhwte purpose of informing speech-
language therapists about its distinct features Jdlanson, & Keuhn, 2009; M. J. Kim &
Pae, 2007). No description of a language is witltoatention. Our description of Korean
phonology differs slightly, yet significantly, froprevious publications. Where there are

differences, we will provide explanations.
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2.2.1 CONSONANTS

Table 2.1 illustrates the Korean consonants byeptatd manner of articulation. Korean
stops and affricates have a three-way distinctiothb degree of tenseness and aspiration
(Ahn, 2009). The lax segments are weak and breathije the aspirated segments are
strongly aspirated. Tense segments are charaddrnsgreater glottal tension compared
to the other segments (Cho, Jun, & Ladefoged, 20Q02Ze & Ramsey, 2000). This three-
way distinction is phonemic, such that /tal/, /t'ahd /tal/ mearmoon daughterandmask
respectively. Korean has bilabial, alveolar an@&wetops (Ahn, 2009; I. Lee & Ramsey,
2000). The International Phonetic Alphabet (IPANbpls for the Korean affricates vary
depending on the source. Ha et al. (2009), for g@@used /c, c*, ¢ for the Korean
affricates, even though /c/ is a symbol design&ted voiceless palatatopin the IPA
chart (International Phonetic Association, 2005).MKim and Pae (2007) useel fc*,

te"/. The Korean affricates are illustrated with yedter different set of IPA symbolsf,/t
tf*, t/*/, in Cho et al. (2002) and S. Lee, Davis, and Mzkge (2008). H. Kim (1999,
2001) conducted a series of articulatory and agossitdies and suggested that the Korean
affricates are alveolar. More specifically, thee@gher suggested that the IPA symbol,
Itsl, should be used for the Korean affricateslectihg the alveolar placement of
articulation. The suggested place of articulationthe Korean affricates has also been
supported by a later Magnetic Resonance Imaging I\Mfudy investigating the
displacement of the tongue and vertical larynx moset (H. Kim, Honda, & Maeda,
2005). Describing Korean affricates as alveola; (&*, t$/) has also been adopted in the
description of Korean phonology in more recent maions in the field of theoretical
phonology (e.g. Y. Kang, 2010). This doctoral teestlopts the view that the Korean

affricates are alveolar.
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Table 2.1.Korean consonants

Place
Manner Bilabial ~ Alveolar Velar Glottal
Stop Lax p t k
Tense p* t* k*
Aspirated b th kb
Affricate  Lax ts
Tense ts*
Aspirated ts
Fricative Lax S h
Tense s*
Nasal m n n

Liquid I

Between voiced segments, the lax series can hisedals their voiced allophones (I. Lee
& Ramsey, 2000). That is, the Korean word veave is represented phonemically as
/pha.to/ but it is phonetically realised asdpo]. Korean alveolar fricatives have a two-
way phonemic distinction classified by the degregenseness. For example, /sal/ means
flesh but /s*al/ meansice. The lax fricative, /s/, is never voiced but can galatalised
before high front vowel and slackened intervocdiycgAhn, 2009). The other fricative,
/n/, is the only glottal sound in Korean and ibften dropped between voiced segments in
natural speech (I. Lee & Ramsey, 2000). The remgiobnsonants are three nasals and
one liquid. Korean nasals are distinguished byeplafcarticulation. The liquid is realised
as [l] in word final position and in a sequenceawd liquids at a syllable boundary (e.g.
[ol.la.ga.da]), but agin word initial position or intervocalically. OnlEnglish loanwords
begin with the liquid but no native Korean words(dtin, 2009; I. Lee & Ramsey, 2000).

2.2.2 VOWELS

Figure 2.1 shows the seven monophthongs. Otheanasers, including Ha et al. (2009)
and J. J. Song (2005), have presented a vowelnsysith ten monophthongs, which
includes 1y, @5/, as well as the seven vowels shown in Figurel@.dontemporary Korean,
the front rounded vowels, /y/ and /@/, have begphttiongised to [wi] and [we],
respectively (C.-W. Kim, 1968; D.-Y. Lee, 19981 ke & Ramsey, 2000). According to
D.-Y. Lee (1998, p. 28), “there is no evidence \ahsupports [their] monophthongal
status”. In addition, previously observefiias now been merged with /e/ (Ahn, 2009; H.-

S. Kang, 1997) in contemporary Korean.
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front central back

high i u
mid € b ———————aflo
low a

Figure 2.1.Korean vowels

The diphthongs are phonetically realised as a seguef glide and vowel (Table 2.2). The
glides in Korean phonology are not independent phas (C.-W. Kim, 1968). The off-
glide can be realised ag pnd [i] in word initial and word final positionsespectively
(Ahn, 2009; J. J. Song, 2005). The post-consonatitéeé can also be deleted in natural
speech (Silva, 1991), so thiatlet can be pronounced either [hwa.glzd] or [ha.dza.sil].
The latter phonological process is particularlyeresting to discuss for KEB children,
because in English glides are consonants and argefeted. Ha et al. (2009) suggested
four triphthongs in their description of Korean pbtogy; [jaj], [jej], [waj] and [wej]. The
majority of linguists agree that such triphthongs ot features of Contemporary Korean
phonology (Ahn, 2009; I. Lee & Ramsey, 2000; Sd899; J. J. Song, 2005).

Table 2.2.Korean diphthongs

w on-glides j on-glides j off-glide
wi ju ij
we WA je ja jo

wa ja

2.2.3 SYLLABLES

The Korean syllabic structure can be representec¢oamsonant-vowel-consonant or
(C1)V(Cy), in which the only obligatory segment is the voW&hn, 2009). There are no
consonant clusters within a syllable. A sequencevofconsonants can occur at syllable
boundary (e.g. /tgn.te/). A sequence of the same consonants ispaisuitted in the case
of /m/, In/ or /Il at syllable boundary, for exampin mum (/am.ma/). All consonants,

except for 4/, are permitted as onset. Only seven consonaatsliawed in coda position
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(/p, t, k, m, np, /). Stops in word final position are always ueesed and unaspirated.
The slight puff of air released in word final stapsEnglish is not observed in Korean
word final stops (Ahn, 2009; I. Lee & Ramsey, 2000)

2.3 ComMPARISON WITH ENGLISH PHONOLOGY

Table 2.3 compares the phonological features ofe&orand English. Several distinct
features of New Zealand English will also be byiefiscussed, because the KEB children
who participated in the doctoral research wereuitsnt in New Zealand.

In English, voicing results in a phonemic contfastobstruents, such that the change
in voicing is associated with a change in meaniag.(pie vs. bye. The degree of
aspiration in English stops is associated withpddtmic variants of the same segments in
English and thus can vary depending on the digidhu(e.g. /t/ intime eight, stop)
(Ladefoged & Johnson, 2011). It is worth reitergtihe differences between English and
Korean in terms of voicing and aspiration and tlieventions used to express the
distinctive features of each language. In Koreaiis/a phoneme (note tekantedbrackets)
and it can be realised as its allophonic varigdbignote thesquarebrackets). In English,
both /p/ and /b/ are phonemes. Similarly, in Kor&ahand /iy are phonemes (slanted
brackets), while in English fp(square brackets) is an allophonic variant of(gbénted
brackets).
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Table 2.3.Comparison of Korean and English phonologies

Korean English

CONSONANTS

Stops Ip, p*, p t, t*, t, Kk, k*, k/ /p, b, t, d, k, o/
voiced stops are allophones of lax aspirated stops are allophones
stops

Affricates [ts, ts*, td i, &3/

voiced affricates are allophones of
lax affricates

Fricatives /s, s*, h/ If,\, 8, s, z,3, h/
no voiced fricatives
/sl is palatalised before high front

vowel

Nasals /n, my/ /n, my/

Liquids n N, af

Glides No phonemic glides 1j, wf

VOWELS

Monophthongs /i, &, a, a, u, o/ li1, e, @&, Uy, v, 3,0, A, &,9/
no lax-tense vowel distinction

Diphthongs /ui, ie, udi, ia, ua, ia, ua, iu, io/ e o1, ai, a, 0v, i9, &, W/
phonetic glides are variants of high
vowels

SYLLABLES

Clusters No consonant clusters within a Up to three consonants as onset
syllable and four consonants in coda

position

Onset All consonants permitted except for All consonants permitted except
Iyl for ln/

Coda Only lax stops, nasals and liquid  All consonants permitted except
permitted for/x,j, w, h/

The English fricative consonants are more comgiex tKorean in terms of their place of
articulation. Unlike other varieties of English, which the speakers often drop /h/ in
natural speech, New Zealand English is a /h/-fatiety in which /h/ in natural speech is
pronounced. Similar to New Zealand English, Koréahin onset position is always
pronounced, although intervocalic /h/ in naturadesgh can be dropped in Korean.

The contrasts and phonotactic constraints on nam&ssimilar between the two
languages. The flap in Korean, which is an allopheariation of the liquid, can be heard
in speakers of North American English as an alloghof /t/, for example, ifbutterfly
([baraflar]) but it is heard less often in New Zealand Ergkpeakers. In New Zealand

English, /I/ tends to be velarised and can evevogalised in coda position (e.gofH for
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ball) (Allan & Starks, 1998). The rhotic consonant jeafic to English. New Zealand
English is non-rhotic. Thusy/following a vowel is not produced. As noted iable 2.3,
complex onset and coda are permitted only in Ehdlig not in Korean.

The English vowel system has the phonemic lax-teiséction (e.glive vs.leave,
which is not found in Korean. New Zealand Englisis fa standard non-rhotic vowel
system, with minor exceptions, including high /alaounding of 3/ (Allan & Starks,
1998; Hay, Maclagan, & Gordon, 2008). Emphasis khbe given to the fact that the
glides, /w/ and /j/, are consonants in English,levkiiey are allophonic variants of high
vowels in Korean.

So far, this chapter has summarised the segmesatilires of Korean and English
phonologies. This thesis is mainly concerned watnsental, rather than suprasegmental,
acquisition of phonology in KEB children. Nevertbg$, prosodic features of both
languages may be worth discussing and comparinggsasirch suggests that rhythmic or
prosodic cues of each language play an importast iro differentiation between the
languages from an early age (Sebastidn-Gallés &MBd005 for a review). However,
neither Korean nor New Zealand English has beearlgledefined in terms of their
rhythmic structure. Generally speaking, Englisbléssified as a prototypical stress-timed
language, in which stressed syllables are distibat approximately equal time intervals.
New Zealand English speakers tend to use a fuletawunstressed syllables and equalise
the stress between stressed and unstressed sylldliis gives New Zealand English
characteristics that are more ‘syllable-timed’ thaher varieties of English (Bauer &
Warren, 2008; Hay et al., 2008; Warren & Britai®@98). Korean is perhaps one of the
most controversial languages in rhythm typologyrtdélly all possible rhythmic
categories, including syllable-timed, stressed-timghoneme-based and mixed-pattern,
have been suggested for Korean (Arvaniti, 2012Kith, Davis, & Cutler, 2008 for
reviews). At least a part of this equivocality danattributed to the lack of lexical stress
in contemporary Korean (S.-A. Jun, 1995, 2005).hSelaracteristics of both languages
complicate the discussion of the role of prosodiatdires (such as lexical stress) on
segmental acquisition of phonology in KEB childrém.addition, the analysis of single
words in the studies reviewed in the doctoral thedso makes it difficult to discuss
prosody in depth. While prosodic features of the languages are taken into consideration,
it is beyond the scope of this thesis to investigdte role of prosodic features in

phonological development.
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2.4 PHONOLOGICAL ASSESSMENT INK OREAN

The objectives of phonological assessment are ¢lpdtermine whether a child’s
phonological development has significantly deviaté@m typical phonological
development to warrant treatment, (2) to identibygmtial factors contributing to atypical
phonological development, (3) to determine treatrdé@rctions, (4) to consider prognosis
with or without treatment and (5) to monitor chargeer time (Bankson et al., 2013).
These objectives should be achieved for both hithgand monolingual children. The
phonological assessment procedure for ME childeenldeen discussed extensively (e.g.
Bankson et al., 2013; Bauman-Waengler, 2008; Ingré®81; Pefa-Brooks & Hegde,
2000). The general guidelines are applicable foBKé&hildren, but speech-language
therapists may require additional information frbitingual children. For example, the
case history should include bilingual-specific mhation, including the age of language
acquisition, language exposure and parents’ largypagficiency, in addition to the case
history information typically obtained from monajmal children. Information about KEB
children’s language environments that may be relet@their phonological development
are discussed throughout this doctoral thesis amararised in the concluding chapter.
Phonological analyses widely performed with ME dteh, including phonetic
inventory, segmental accuracy and error pattertysisashould be completed with speech
samples in Korean (Korean Academy of Speech-LargRaghology & Audiology, 1994).
The procedure for obtaining a speech sample fongplogical analysis in KEB children,
however, requires more in-depth discussion. Thewehg sections consider the distinct
features of the Korean language that have imptioatfor obtaining speech samples from
KEB children. We also discuss the available statidad speech assessment tools

designed for MK children in South Korea.

2.4.1 CONNECTED SPEECH SAMPLING

Connected speech sampling allows speech-languagapibts to assess production of
speech sounds in a child’s natural environment #metefore, may be suggested to be
more ecologically valid than single word sampliddo¢rison & Shriberg, 1992; Stoel-
Gammon & Dunn, 1985). Connected speech samplestypieally collected with
conversational or story-retell procedures. In Kardeowever, connected speech samples
can be difficult to interpret because of case ammbhific markers. Korean postpositional
case markers (delimiting particles) assign syntasiements their roles, such as subject,
object, complement or topic (I. Lee & Ramsey, 2080hn, 1999). Generally, if the
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syntactic element to be marked ends with a voweln tthe case marker begins with a
consonant. If it ends with a consonant, then thee caarker begins with a vowel. The
majority of case markers end with a vowel. With sfixation of a case marker, various
morphophonological processes take place. One sudess is resyllabification in which
the word final consonant is carried over to théofeing syllable as its onset (Ahn, 2009).
For example, ibook (/ts'ek/) is marked with a nominative case marker, it-i§ realised
as [tse.qgi]. The lax stop, /k/, in word final positiondgarried over to the following syllable
as its onset, as a result of the resyllabificapoocess. It is also realised as its voiced
allophone due to the intervocalic positioning fallng the resyllabification process.
Consequently, a comprehensive analysis of the ptamuof word final consonants can
be difficult with a connected speech sample.

Honorific markers can also make the interpretatidnconnected speech samples
difficult. The Korean language has systematic daldarate honorific markers (Sohn, 1999;
Strauss & Eun, 2005). Six speech levels are obdelepending on age, gender, profession,
and status of the interlocutors (Strauss & Eun520Polite speech is most commonly used.
It is expected, for example, between customers\aaiters at a restaurant, and from
children to their parents (I. Lee & Ramsey, 20@dildren are often explicitly taught by
their parents to use polite speech with any adkitisean children will also be expected to
use polite speech with a speech-language therapisttherefore, the connected speech
samples obtained in conversations with Korean o#mldwill typically be at the polite
speech level. In polite speech, a suffix, [-jofaguired if the word ends with a vowel and
[-1.jo] if the word ends with a consonant. The swdfion of the politeness marker will also
trigger the resyllabification process, which makesrpreting the production of word final
consonants difficult.

Being unable to conduct a thorough analysis on ioal consonants with connected
speech samples in Korean has clinical implicati&nsor patterns are considered to be the
best criterion to determine whether a child’'s spesound development is typical or
atypical (Dodd, 2005). Speech-language therapistsld be aware that error patterns such
as word final consonant deletion or voicing erraspbserved in ME children, cannot be
examined comprehensively if connected speech samgle collected with Korean
children. Assessment procedures based solely amected speech sampling with Korean
children may be incomplete and mislead speech-mgguherapists to make inaccurate

clinical decisions regarding diagnosis and treatmen
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2.4.2 SINGLE WORD SAMPLING

Single word sampling is the most commonly used wbletaining a speech sample in

clinical practice (Skahan et al., 2007). It is tglly completed by asking a child to name
pictured items. Single word sampling has severahathges, including allowing speech-
language therapists to be time-efficient and taegeange of speech sounds in different
word positions (Bankson et al., 2013). In Koreanisi particularly advantageous in

investigating word final consonants.

Standardised speech assessment tools designedfoniMren in South Korea include
the Urimal Test of Articulation and Phonology (UTAEY. Kim & Shin, 2004) and the
Assessment of Phonology and Articulation for Clald{APAC) (M. J. Kim et al., 2007).
The targetwordsincluded in each assessment tool are used faiaiedd phonological
analyses (segmental accuracy and error patterng)irvihe list of words, both assessment
tools specify the speech sounds for analysing bumgtic inventory. For the purpose of
our discussion, the specified speech sounds folysing phonetic inventory will be
referred to as the articulation subtest and thelevhst as the phonology subtest. It is
stressed that these are clinical assessment taidsdonot necessarily designed to describe
normal phonological development.

Table 2.4 summarises the content of these two stesed tools (i.e. phonology subtest).
Overall the APAC includes more words and segmédrais the UTAP. The APAC contains
both nouns and verbs, while the UTAP does not coraay verbs. As Korean syntactic

order is verb-final, verbs can be elicited withtesce completion.
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Table 2.4.Comparison of the Urimal Test of Articulation alRdonology (UTAP) and
the Assessment of Phonology and Articulation foildzan (APAC)

UTAP APAC

Words

Nouns 29 32

Verbs 0 5

Onomatopoeic 1 0
Total 30 37
Syllable types

Monosyllabic 2 5

Disyllabic 22 24

Trisyllabic 6 8
Consonants

Articulation subtest 43 70

Phonology subtest 87 91
Vowels

Monophthongs 60 70

Diphthongs 4 7

Table 2.5 shows the consonants targeted in eadh pasition. Conventionally, four word
positions are provided; word initial, word medigllable initial, word medial syllable final
and word final position. This is because researciMé& children found that the rate of
speech sound acquisition differs depending on vpagition (Hong & Pae, 2002; M. J.
Kim & Pae, 2005; Y. Kim, 1996), although it doed n@ean that the same finding should
be applicable to KEB childrefor each word position, the left column correspaidhe
frequency of consonants targeted in the phonolagdytest and the right column the
articulation subtest. The cells coloured grey iatBdhat the consonants are not permitted

in those word positions in Korean.
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Table 2.5.Frequency of consonants targeted in the Urimal d®Articulation and
Phonology (UTAP) and the Assessment of PhonologlyAaticulation for Children
(APAC)

UTAP APAC

Wl WMSI WMSF WF Wl WMSI WMSF  WF
p 1 1 2 1 0 0 1 1 4 2 2 1 1 1 2 1
pr1 1 1 1 1 1 1 1
po1 1 1 1 1 1 1 1
t 2 1 1 1 0 0 2 1 1 1 2 2 0 0 2 2
1 1 1 1 1 1 1
1 1 1 1 1
k 5 1 1 1 2 1 1 1 3 2 6 2 2 1 1 1
k* 1 1 2 1 1 1 1
ke 1 01 1 1 1 1 1
m 2 1 5 1 2 2 1 2 2 2 2 2 2 2
n 2 1 1 1 4 1 2 2 2 1 1 3 2 2 2
ts 2 1 1 1 1 1 3
s 1 1 1 1 1 1 1
¢ 2 1 2 1 2 1 1 1
l 1 1 6 1 0 0 2 1 0O 0 5 4 4 1 3 2
s 2 1 2 1 3 4 3
s 1 1 2 1 1 1 3 2
h 1 1 1 1 3 2 0 0
13 5 0 4 1 6 3 2 2
Total 28 18 32 18 8 2 10 5 20 23 36 25 12 7 12 10

* WI = word initial; WMSI = word medial syllable itial; WMSF = word medial syllable final;
WF = word final

For both assessment tools, there are certain wasidigns in which no consonants are
targeted. Word medial syllable initial /h/ and wonedial syllable final /t/ are not targeted
in the APAC, as they are often dropped. The UTABsdot differentiate word medial
syllable final and word final positions, so thatreoconsonants are entirely missing from
either position. There is a potentially problemateget word in the UTAPtelephone
(/tsan.hua/). Between voiced segments, /h/ can be dbppethat either [t81.hwa] or
[tsa.nwa] is acceptable. In the latter case, droppih¢hbleads to the resyllabification
process, shifting /n/ in coda position to the omdéehe following syllable. Then the UTAP
articulation subtest would no longer target /mviord medial syllable final position.

Some modifications may need to be considered, esethwo assessment tools have
been developed primarily for MK children in Soutlorida. For example, the UTAP
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contains an onomatopoeic word, which is associat#ti vocalisation of a bird.
Onomatopoeic words for KEB children in New Zealandy be inappropriate, because
such words are highly culture- and language-spe@feldi, 1994). Both assessment tools
also include English loanwords. Erroneous productid English loanwords can be
difficult to interpret in KEB children. English wdrfinal stops can be produced with an
audible, slight release of air, while Korean wonthf stops are always unreleased and
unaspirated. If a KEB child aspirates the wordlfgtap of a native Korean word, then we
can be reasonably certain that the word final stepiration is due to cross-linguistic
influence. If it occurs on an English loanword,rttepeech-language therapists will need
to consider whether it is because the bilingualdchas not been exposed to the Korean
pronunciation of that word. Further complicationaynarise because one of the rules of
English loanword adaptation is word final vowel etesis (Y. Kang, 2003). This rule
applies to, for examplepbot, so that eithercp.bot] or fo.bo.ti] is acceptable. However,
for cup, only [kap] is acceptable but not{k"]. Therefore, inclusion of English loanwords
could mislead speech-language therapists to ovenate the extent of cross-linguistic

effects.

2.4.3 OTHER CONSIDERATIONS

Regardless of how speech samples are obtained,pdé&ck-language therapists should
consider asking a Korean interpreter or a nativeen speaker to obtain Korean speech
samples from KEB children. With ME speech-languthgeapists, KEB children are likely
to perceive the communicative context as an Englsaking environment and may
choose to speak only English (Shin, 2005). For KgBech-language therapists assessing
both English and Korean in the same session, a& playractivity should be carried out in
the language to be assessed in order to sepaeat®dhHanguage environments.
Language dominance of KEB children should be célyetonsidered in both sampling
conditions. In connected speech sampling, espgcialhg the conversational approach, it
can be difficult to elicit a sufficient number ofterances for adequate phonological
analyses with bilingual children who are particlylaominant in one language. In single
word sampling, using a picture-naming task, bilimlgchildren may not be able to name
some of the target words if they have a relatigemall expressive vocabulary. In this case,
imitated responses can be elicited. Phonologicalyaas that exclude imitated responses

may provide an incomplete clinical picture of thinigual child’s phonological skills.
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It is also noteworthy for ME speech language thistapo be aware that Korean speech-
language therapists in South Korea do not geneuallylPA symbols. They typically use
Hangul (the Korean writing system) to phoneticaitgnscribe speech, owing to its
phonological transparency. Relational phonologasealyses require the target responses
against which the child’s erroneous productions analysed. ME speech-language
therapists, using a standardised monolingual Kospaech assessment tool, may need to
obtain the Korean target responses in IPA in otderarry out relational phonological

analyses.

2.5 METHODOLOGY FOR THE DOCTORAL RESEARCH

This section describes the data collection proaeduanployed in this doctoral thesis. It is
important to reiterate that this doctoral thesigliisical in nature but not an in-depth study
of phonological development in KEB children. Thatamt of this thesis should be relevant
to speech-language therapists working with bilingefdldren. It is also important to
remind the readers that one of the secondary dithgsaloctoral thesis is to compare KEB
children’s phonological skills to their monolinguabunterparts. The methodology
employed in this doctoral thesis had to take tla@$es into consideration.

The doctoral research employed a single word sagpliocedure with KEB children.
This is the mostly commonly utilised clinical speesampling procedure (McLeod &
Baker, 2014; Skahan et al., 2007). In additiomas deemed important to take a sampling
approach that allows targeting speech sounds ipeaihissible word positions. This can
be difficult with connected speech sampling (Bamksbal., 2013). Clinical assessment
tools were chosen to facilitate the single word glamy procedure in both languages,
reflecting the clinical nature of this doctoral sie

In Korean, the APAC was chosen because it allowgpsiag of representative Korean
speech sounds in all permissible word positionsisesd widely in South Korea and has
associated normative data (M. J. Kim, 2006; M. in K Pae, 2005). The English
loanwords included in the APAC were replaced witlonetically balanced native Korean
words. In English, the Diagnostic Evaluation ofiéutation and Phonology (DEAP) was
used (Dodd et al., 2002). It is commonly and wideded in New Zealand and Australia
and is based on the Differential Diagnosis Systé&wod¢, 1995, 2005). It is also
accompanied by one of the most comprehensive norenddta in ME children (Dodd et
al., 2003). It is highlighted that these are clhiassessment tools and therefore are not

designed to provide an in-depth description of mhogical development in children.
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However, they can provide clinically relevant infation about phonological
development, which can contribute significantlyclmical decision making in speech-
language therapy.

Analytic procedures also reflect the aims of thatdral thesis. Analysing speech
samples for phonetic inventory, segmental accus@y error production is the most
commonly used clinical procedure, as they are aatequ facilitating the clinical decision
as to a child’s phonological development is typarahot (McLeod & Baker, 2014; Skahan
etal., 2007). To date, there are no universalbgpted analytic methods to obtain phonetic
inventory, segmental accuracy and error patterhe.dnalytic methods employed in the
doctoral thesis were consistent with the monolihgtizdies in Korean (M. J. Kim et al.,
2007) and in English (Dodd et al., 2003).

To establish phonetic inventory, speech soundsysexd at least once, in either word
initial or word final position; and produced eithgpontaneously or in imitation are
identified (Dodd et al., 2003; Zhu, 2006). Theseexjh sounds are considered to be present
in the child’s phonetic inventory, which is analgsseparately for each language.

Segmental accuracy is obtained by means of pegemBconsonants correct (PCC)
and percentage of vowels correct (PVC) scores, liiclwthe child’s speech sound

productions are analysed against the target reepoR€C is calculated as:

_ Number of correctly produced consonag(ts1 00
B Number of all consonants

Similarly, PVC can be calculated using the saméhoetPVC is used to a lesser extent in
older children because children master all vowglthie age of three years, at least in the
case of ME children (Dodd et al., 2003; James,aorn, & McLeod, 2001; Mcintosh &
Dodd, 2008; Pollock & Berni, 2003).

Error production was analysed by means of phono#&giattern based on Ingram (1976,
1981) in both monolingual ME and MK studies (Doddak, 2003). The same analytic
method was used in bilingual phonological developingBrice et al., 2009; Dodd, So, &
Li, 1996; Gildersleeve-Neumann, Kester, Davis, &&e2008; Gildersleeve-Neumann et
al., 2009; Gildersleeve-Neumann & Wright, 2010; @dt¢in & Bunta, 2012; Goldstein,
Fabiano, & Washington, 2005; Goldstein & Washingtaf01; Grech & Dodd, 2008;
Holm & Dodd, 1999b, 2006; N. C. W. Law & So, 20Qfn & Johnson, 2010; Prezas et
al., 2014; Salameh, Nettelbladt, & Norlin, 2003; &d_eung, 2006). In monolingual
studies, distinctive feature analysis has been aseal way of analysing speech samples
for errors, in which the surface-level speech erese analysed for presence or absence of
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particular feature (Bankson, Bernthal, & Flipse@0@). It can provide clinically relevant
information because the errors can be analysecetermine whether the target speech
sounds and their erroneous realisations share confeaiures. If they do, then these
features can be come intervention targets ratfer itidividual speech sounds. However,
Bankson et al. (2009) suggest that distinctiveuigaanalysis may not be the most suitable
analytic method, because it was originally devetbpe classify the speech sounds of
languages. Therefore, the binary nature of distiadieature analysis is not adequate in
capturing the speech sound distortions that aree8oras observed in children with SSD.
Analysing deleted speech sounds is also problenmatiistinctive feature analysis because
deletion is treated as errors in features, evenghdhose features were never attempted.
Reflecting the clinical nature of this doctoralgfse error analysis method based on Ingram
(1976, 1981) was employed (McLeod & Baker, 20148l et al., 2007). A more detailed
description of speech sampling and analysis praeetuoutlined in the Methodology
sections of Chapters 3 and 4.
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3 PHONOLOGICAL SKILLS

3.1 INTRODUCTION

SSD is one of the most common developmental dissritechildhood (Broomfield &
Dodd, 2004a; Jessup, Ward, Cahill, & Keating, 2QD&;aw et al., 2000b). Children with
SSD display a clinically significant deviation fraypical phonological development that
is not accounted for by an impairment in sensomytomor structural functions (Flipsen et
al., 2013; Shriberg, 1980). Many children with Si&¥e long-term adverse consequences,
including literacy and spelling difficulties andede can have a negative effect on
education and academic performance (Bird et a@518elsenfeld et al., 1994; Larrivee
& Catts, 1999; Lewis et al., 2000, 2002; McCormaatkal., 2009). Speech-language
therapy interventions can be effective in managamgdren with SSD (Almost &
Rosenbaum, 1998; Broomfield & Dodd, 2005, 2011;9Bi®e et al., 2005; Gierut, 1998; J.
Law et al., 2010), thereby minimising the long-tesomsequences. However, provision of
effective speech-language therapy interventionigingent on accurate diagnosis of SSD.
Because children with SSD do not have an identdiaetiology, knowledge of typical
phonological development is essential in diagnoSi8§. Speech-language therapists can
access such information for ME children from a wialege of published studies (e.g. Dodd
et al., 2003; James, 2001a; Smit et al., 1990).

Speech-language therapists have been encounterimgraasing number of bilingual
children with suspected SSD in their clinical preet(American Speech-Language-
Hearing Association, 2012; Roseberry-McKibbin et2005; Speech Pathology Australia,
2002; Winter, 1999). The clinical use of monolingnarms for bilingual children with
suspected SSD is discouraged (Goldstein & GildeveeNeumann, 2007), because
bilingual phonological development is qualitativelgifferent from monolingual
phonological development (Hambly et al.,, 2013). &k of information about the
characteristics that constitute typical bilinguabpological development is a significant
challenge experienced by speech-language theré@istiserson & Atkins, 2012; Kritikos,
2003; Roseberry-McKibbin et al., 2005; Williams &Meod, 2012). If a speech-language
therapist misattributes the qualitative differenicea typically developing bilingual child
to characteristics of SSD and provides treatmehénttime and resources are
inappropriately spent. If a speech-language thsramsattributes the clinical signs of SSD
in a bilingual child to the qualitative differencassing from bilingualism, then the child
is not provided with treatment (Kohnert, 2008; YadaGoldstein, 1998). The latter case
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is especially concerning, given the potential as@elong-term consequences of SSD.
Nevertheless, Prezas et al. (2014) recently obdehad bilingual children are still being
compared against their monolingual peers; an apprtet puts bilingual children at risk

of being misdiagnosed.

3.1.1 COMPARISON WITH MONOLINGUAL CHILDREN

One way to address the lack of bilingual-specififoimation may be to explicate how
bilingual phonological development is different rfro monolingual phonological
development, thereby predicting, or at least dbswiwith reasonable accuracy, the rates
and patterns of bilingual phonological developméased on the widely available
monolingual normative data. The Interactional Degstems (IDS) model (e.g. Fabiano-
Smith & Goldstein, 2010; Keshavarz & Ingram, 2002gzas et al., 2014) suggests
bilingual children have two separate phonologigatems that are interdependent of each
other in development. Interdependence is definéthasystematic influence of grammar
of one language on the grammar of the other largudging acquisition, causing
differences in a bilingual's patterns and ratesdef/elopment in comparison with a
monolingual’'s” (Paradis & Genesee, 1996, p. 3). Tterdependence between the two
phonological systems was suggested to manifeshree tdifferent ways; acceleration,
deceleration and transfer (Fabiano-Smith & Goldst2010; Keshavarz & Ingram, 2002;
Paradis & Genesee, 1996).

Acceleration “means that a certain property emeigése grammar earlier than would
be the norm in monolingual acquisition” (Paradiss&nesee, 1996, p. 3). With regard to
deceleration, Paradis and Genesee (1996, p. 4pgedpthat having to master two
languages “slow[s] down the acquisition processilinguals, causing them to be behind
monolinguals in their overall progress...”. These tmgothesised manifestations have
received equivocal support. For example, So anth4¢R006) suggested that deceleration
in bilingual children’s phonological developmentositd be expected because bilingual
children receive proportionately less exposure&cheof their languages, compared to
monolingual children. Goldstein and Gildersleevaidann (2007, p. 13) added that
bilingual children likely “practice later-develogirsounds and syllable shapes less often”
compared to monolingual children, which leads tavelr mastery of the production rules
governing the phonological systems. Bunta, Fabmith, Goldstein, and Ingram (2009)
and Gildersleeve-Neumann et al. (2008) found tiHatgoal children obtain lower PCC

scores than their monolingual counterparts, supmpdeceleration. On the other hand, in
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a study that compared the phonetic inventories ofiatingual and bilingual children,
Fabiano-Smith and Barlow (2010) found no evidenteéezeleration and the bilingual
children acquired the phonetic inventories at #Hraesrate as monolingual children in both
of their languages. Other studies also reportethitiagual phonological development is
commensurate or shows an accelerated rate of geweltt compared to monolingual
children (Goldstein et al., 2005; Grech & Dodd, 08. C. W. Law & So, 2006; Lin &
Johnson, 2010). As Hambly et al. (2013, p. 14) kated “the evidence is inconclusive
with regard to whether being bilingual results @aeleration or deceleration of acquisition
of speech sounds”.

Reuvisiting the acceleration and deceleration framvédin the IDS model (Paradis &
Genesee, 1996), the definitions seem to imply #itaeleration should be measured in
gualitative terms (“a certain property”), whereasceleration should be measured
guantitatively (“their overall progress”). As a oits there have been some discrepancies
in the methodology concerning acceleration andldeation in the literature. For example,
in Fabiano-Smith and Barlow (2010), phonetic ineeiels were used to investigate which
speech sounds were mastered earlier or later tbaolngual children, while others used
the PCC scores (e.g. Bunta et al., 2009; Gilderskdeumann et al., 2008). The former
provided evidence against deceleration, while #téel group provided evidence for
deceleration, which suggests the methodologicdémihces in the literature may have
contributed to the equivocality in the evidenceareiing the IDS model. In addition,
inferential statistical tests were often used tterine whether bilingual phonological
development was accelerated or decelerated. Soendops studies suggested that
bilingual children may obtain slightly lower PCCoses than monolingual children but
still within what would be expected of typically vddoping monolingual children (e.g.
Fabiano-Smith & Goldstein, 2010; Goldstein & Wasgjon, 2001). It is difficult to
determine whether the statistically significantywer mean PCC score in bilingual
children should be taken as evidence for deceteratihen the individual PCC scores of
at least some bilingual children still fall withthe range of PCC scores expected for
typically developing monolingual children.

Regarding the third hypothesised manifestatiomster, the IDS model states that
“consonants and/or vowels that are specific tolanguage will transfer to productions of
the other language” (Fabiano-Smith & Goldstein,2Qd 161). Note that transfer framed
within the IDS model specifically relates to langaaspecific speech sounds, as this is

different to how transfer is discussed in the éitare of second language acquisition (e.g.
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MacWhinney, 2005; Major, 2008). The evidence fagrsental transfer, as described in
the IDS model, is also equivocal. Previous stuthesid that such segmental transfer in
bilingual children is uncommon or does not occustesgnatically (e.g. Anderson, 2004;
Brice et al., 2009; Fabiano-Smith & Goldstein, 20&0ldstein et al., 2005; Holm & Dodd,
1999b, 2006). Specifically, Holm and Dodd (1999#)rid that shared phonemes between
English and Cantonese were simplified differentilydach of their languages and that they
were simplified in a way that was different from motingual children, suggesting
gualitative differences in phonological developmbatween monolingual and bilingual
children. However, transfer of a language-speg@fioneme to the other language was not
found (Holm & Dodd, 2006). One of the few excepsida Gildersleeve-Neumann and
Wright (2010) who reported that transfer occurredjfiently in Russian-English bilingual
children and attributed this finding to languageniltance and perceptual saliency of the

transferred segments.

3.1.2 CROSS-LINGUISTIC EFFECTS

It is a reasonable and appealing idea to utilieditidings from much studied monolingual
phonological development to further our understagdof bilingual phonological
development. However, the current focusadretherthere are differences in the rates and
patterns of phonological development between hiedgand monolingual children has
been criticised for being “strongly biased towardnmlingualism in that it implicitly
assumes that monolingual acquisition is the normgigel, 2006, p. 93). In addition,
clinically reliable information attempting to dedx the systematic differences in
phonological development between bilingual and nfinagaal children has not yet been
offered from research. Hence, increasing attertias been given to explicating cross-
linguistic effects in bilingual phonological devploent. The qualitative and quantitative
differences in phonological development betweendpiial and monolingual children have
been attributed to cross-linguistic interactionsween the two phonological systems
(Fabiano-Smith & Barlow, 2010; Fabiano-Smith & Gsikin, 2010; Keshavarz & Ingram,
2002; Paradis, 2001; Prezas et al., 2014). Thergdgan held in the current thesis is that
the rates and patterns of phonological developnmebilingual children that are different
from those in monolingual children can be takenmamifestations of cross-linguistic
effects. The same approach has also been takdw ilitdrature (e.g. Fabiano-Smith &
Goldstein, 2010; Keshavarz & Ingram, 2002; Soracgefratrice, 2009).
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Different approaches have been taken to descritbegplain cross-linguistic effects in
bilingual phonological development but the starint of most approaches is to consider
the relative complexity between the two phonologgsstems (e.g. Dodd et al., 1996;
Gildersleeve-Neumann et al., 2009; Holm & Dodd, A992006; N. C. W. Law & So,
2006). Empirical evidence so far suggests thaselioguistic effects in bilingual language
development should be manifested at points of &iracoverlap (e.g. Hulk & Miller,
2000; Nicoladis & Paradis, 2011; Paradis, 2001nucsural overlap has been discussed
extensively in syntactic acquisition in bilingudlildren (Sorace & Serratrice, 2009 for a
review) but has not been applied in bilingual pHogal development. Structural overlap
hypothesises that cross-linguistic effects are featéd (1) at the interface between two
modules of grammar and (2) if language A has oneeafor a target structure, but
language B has more than one pattern for thattamei¢Hulk & Muller, 2000). Nicoladis
and Paradis (2011, p. 712) posit “the presencéh@fstructural pattern in language A
influences the child to more often use the matcipatgern in language B, even when the
other options in language B might be more approégtiarhe current thesis applies
structural overlap to phonological development BBKchildren. The interface between
the two modules of grammar is concerned with thenglics-phonology interface in the
case of phonological development. With regard éostacond condition of cross-linguistic
effects, previous studies have considered strdotwexlap in prosodic features (Paradis,
2001) and phonological processes (Nicoladis & Ray&f11). Structural overlap in the
acquisition of consonants in KEB children may basidered, for example, with /I/ in
English and Korean. In English, /I/ is realisedlasvhereas Korean /I/ can be realised as
[l or [r] depending on word position, creating structuraertap between the two
languages. We would expect delayed mastery of ltbphenic variant, {], in Korean,
because the structural pattern of English influsnK&B children to use its matching
pattern, [I].

Structural overlap also brings about other impdrtasues regarding cross-linguistic
effects; directionality and language dominance.kHahd Muller (2000, p. 240) put
forward that “cross-linguistic influence is due lamguage internal reasons and not to
language external factors such as language donmghadebsequent research disputed this
claim based on the findings that quantitative atspet language input did affect cross-
linguistic effects (e.g. Serratrice, Sorace, Fili&Baldo, 2009; Sorace, Serratrice, Filiaci,
& Baldo, 2009), although exactly how is still ureteNevertheless, directionality and the

role of language dominance in cross-linguistic @ffehave been recurring themes of
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research in bilingual phonological developmentebiionality in cross-linguistic effects
has been alluded to in Gildersleeve-Neumann €2@09), albeit in the opposite direction
predicted by structural overlap. In their study,ewhSpanish-speaking children were
introduced to English language environments, vemelrs in their first language (Spanish)
increased due to the introduction of a more comptexel system of the second language
(English). Paradis (2001, p. 35) also found eviéeiae directionality in cross-linguistic
effects but added that “these effects could beuémfted by between-language
asymmetries..., or by the children’'s language donteanParadis (2001) defined
language dominance as the language of the greatpssure, which conflates language
dominance and language exposure. This approachal$mbeen taken in the literature on
bilingual phonological development. Gildersleevedhaann et al. (2008) on Spanish-
English bilingual children and N. C. W. Law and @®06) on Cantonese-Putonghua
bilingual children suggested that language domiedaamot a significant factor in their
phonological development. On the other hand, Solamhg (2006) suggested that the
dominant language of bilingual children is lesseeféd by cross-linguistic effects. In
contrast, the manifestations of cross-linguistituence appeared to be more pronounced
in the Cantonese language of Cantonese-Engligtgbiil children in Dodd et al. (1996),
even though Cantonese was their dominant home dmeguEvidence for language
dominance as a factor influencing cross-linguistieractions and bilingual phonological

development is inconclusive in the literature, #vetefore requires further investigation.

3.1.3 THE CURRENT STUDY

The primary aim of the current study is to descpbenological skills in KEB children
growing up in New Zealand. Koreans are one of éngdst linguistic minority groups in
multicultural and multilingual New Zealand (Staitst New Zealand, 2014a). Assessing
KEB children with suspected SSD is a significardal@nge for speech-language therapists,
because there is only very limited information abplionological development in KEB
children. To date there are only two published saisdies on KEB children, both of which
were conducted in North America (Anderson, 2004eHal., 2009). A second aim of the
current study is to compare phonological skillKi&B to their respective monolingual
populations. The hypothesised manifestations ofidi¥&model are investigated. The main
focus is to critically evaluate whether the currapproach of comparing bilingual and
monolingual children can provide clinically usefuformation for speech-language

therapists.
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This thesis is clinical in nature. It however pe$ an opportunity to contribute to
theoretical discussions regarding phonological bgreent in bilingual children.
Manifestations of cross-linguistic effects at peiof structural overlap are investigated.
Potential factors influencing phonological devel@mn and manifestations of cross-
linguistic effects are also explored. As the stddgign necessarily involves a comparison
with ME and MK children, we first describe phonalog skills in ME and MK children

and summarise the previous studies in KEB children.

3.1.4 PHONOLOGICAL SKILLS IN MONOLINGUAL ENGLISH- AND
KOREAN-SPEAKING CHILDREN

Phonological skills will be presented as age ofugition of consonants and segmental
accuracy in the current thesis. While these measafrphonological skills have been used
widely in clinical practice and research, there@msiderable differences in the way they
have been defined (McLeod, 2013; Zhu, 2006). Ia faiction, we define these measures
as they are utilised in this doctoral thesis.

The age of acquisition of consonants has been wgily in the clinical assessment
procedure with children with suspected SSD. To rdetee the age of acquisition, a
phonetic inventory of individual children is firestablished. Speech sounds produced at
least once, in either word position and either smoeously or in imitation are included in
the phonetic inventory (Dodd et al., 2003). Differeriteria have been used to determine
the age of acquisition of speech sounds (McLeod32@hu, 2006). Dodd et al. (2003)
used the 90% criterion based on the research fisdihat approximately 10% of the
paediatric population have SSD of unknown originaflis, a speech sound present in 90%
of children in an age group is consideneasteredor that age group. This criterion is used
in the current study and the temasteryis used as such throughout this thesis. The age of
acquisition of speech sounds is not a phonologikdl assessed by speech-language
therapists for individual children. Speech-languaberapists establish the phonetic
inventory for a child and compare it to the ageaofjuisition of speech sounds from a
normative study. Table 3.1 compares the age afisitign of speech sounds between the
normative studies of ME children (Dodd et al., 2088d MK children (M. J. Kim & Pae,
2005). M. J. Kim and Pae (2005) specified syllgimsition for the six consonants that are
permitted in either syllable initial or syllablenéil position. For /k*/, i, syllable initial
/m/, syllable initial /n/, syllable final /t/ ang/#able final /I/, M. J. Kim and Pae (2005) do
not provide the age of mastery (i.e. correctly picet by 90% of the children in the age
group) but reported that 75% of the children indge group of 3;0-3;5 correctly produced
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these speech sounds. According to earlier stuflitesyg & Pae, 2002; Pae, 1994; Um,

1994), they are mastered before the age of fousyea

Table 3.1.Age of acquisition of speech sounds in monolingirdren

English Korean
3:0-3;5 p,b,tdkg p (SI), p*hp*
m, n,n
f,v,s,z,h h
[, w, j
3;5-3;11 p (SF)
4;0-4;5 t (S), k (SI)
m (SF), n (SF)
3
& ts, ts*, t§
4;6-4;11 k (SF), k
v
5;0-5;5 S
5;6-5;11 I (SI)
6;0-6;5 1
6,6-6;11
7:0- 0,0 S, s*

Generally, stops are mastered earlier than othesar@nt classes in both languages. MK
children tend to acquire speech sounds earlieyllalde initial position than in syllable
final position, with the exception of the liquidh@& liquid in syllable initial position, which
is realised asr], is mastered only after 5;6. There are noticeaifierences in shared
speech sounds in terms of the age of acquisitibe.riost striking difference in segmental
acquisition between the two groups of monolingtildeen is the age of acquisition of /s/.
While ME children master /s/ at the of three yedris, mastered after the age of six years
in MK children (H. Jun & Lee, 1999; M. J. Kim & Pa2005).

Segmental accuracy is obtained by means of agrktanalysis in which the child’s

productions are analysed against the target reepoREC is calculated as:

Number of correctly produced consonants
= X
Number of all consonants

The PCC scores, as a quantitative measure of pbgioal development, have been used
widely in clinical practice and research (Shribetal., 1997a; Shriberg & Kwiatkowski,

1982), as a way of estimating the age of normadisaif speech (Gruber, 1999) and as “an
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objective means for determining the relative ptjoaf those who may need intervention
and a way to monitor progress/change” (Bernthal.e2013, p. 218). Similarly, PVC is
also used, albeit to a lesser extent in older odldME children master all vowels by the
age of three years (Dodd et al., 2003; James, &04l1; Mcintosh & Dodd, 2008; Pollock
& Berni, 2003) with PVC scores above 95% by the aigaree years. Table 3.2 compares
the age group mean PCC scores between ME childeeM& children (Dodd et al., 2003;
M. J. Kim & Pae, 2005, respectively). The scoregease and the standard deviations
become smaller with age in both studies. Theregereeral trend for higher scores in MK
children, based on these two studies. Detailedrimftion about the mean PVC scores
across age groups (and the age of acquisitionwél®) in MK children is not available.
The available studies suggest that the age of myastevowels in MK children is
comparatively late, particularly for diphthongs. MKildren still make some vowel errors
at the age of four years (S. J. Park, 2010) anktligngs are not mastered until after the
age of five years (S.-H. Park, 2011; Um, 1994) d\bbwever, that post-consonantal glide

deletion is common in natural speech as discuss€thapter 2.
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Table 3.2.Percentage of consonants correct (PCC) in monadingnglish-speaking
children and monolingual Korean-speaking childgtarfdard deviations in the
parentheses)

Age English Korean
3;0-3;5 82.36 (11.03)
82.11 (13.0)

3;6-3;11 88.08 (7.37)
4;0-4;5 92.19 (7.47)
4;6-4;11  90.37 (9.05) 93.71 (7.35)
5;0-5;5 94.38 (5.86)
5;6-5;11 96.76 (3.81)
6;0-6;5 95.86 (5.2) 97.29 (3.51)
6;6-6;11 Not included

Hambly et al.’s (2013) recent literature reviewritited two published papers reporting
case studies of KEB children (Anderson, 2004; Ha.e2009). In addition, a more recent
study, Morrow, Goldstein, Gilhool, and Paradis (@01nvestigated English phonological
skills in 19 sequential bilingual children, onewafiom was a KEB child. They reported
that the phonological skills of bilingual childremmproved over time with increasing
exposure to English. However, no information alibetphonetic inventory or segmental
accuracy, specific to the KEB child, was reported.

Ha et al. (2009) provided a brief description okthKEB children (aged 3;10, 6;0 and
11 years,), all of whom were exposed to Engliskraftorean. Their segmental accuracy
measures were considerably higher in Korean th&mgtish. In particular, the PCC scores
of the three year old were 97% and 76% in KoreahEamglish, respectively. The Korean
PCC score is even higher than what would be exgedft®IK children of a similar age.
Although specific information about their phonatigentories was not provided, all three
children reportedly produced fricative consonantsreously in English.

Anderson (2004) investigated the phonological skali three four-year-old sequential
KEB children, who were followed up every one or twonths for five sessions. In Korean,
the three children appeared to have a completegtitoimventory, even including the
alveolar fricatives which are mastered only after &ge of six years in MK children (H.
Jun & Lee, 1999; M. J. Kim & Pae, 2005). Anderspd04) noted that two of the children
did not produce /h/ intervocalically. However, I&/often dropped in that position in
natural speech (see Chapter 2). The phonetic iomeim English was more variable across
the three children. Similar to the children in Hale (2009), there were some fricative and

affricate consonants absent from their phonetiemery; 4/ was absent in the inventory
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of two children; /d/ in one child; andgin one child. Interestingly, speech sounds that a
mastered by the age of five years or later, sudff asd 4/ were present in their phonetic
inventory. Their PCC scores were higher in Kordantin English in every session. The
PCC scores in Korean were in the 90s for all childmwhich were comparable with the
monolingual normative data (Table 3.2). Two oftimee children obtained PCC scores in
English that were within the one standard deviatemmge of the monolingual age group
mean and the third child obtained the mean PC&sufof9.9% (the average of PCC scores

across the five sessions).

3.2 METHODOLOGY
3.2.1 PARTICIPANTS

The current study set out to recruit typically deping KEB children aged between 3;0
and 7;11. Children were considered bilingual if {hgy were receiving regular and
consistent input in both English and Korean andl{@)parents reported that their children
were bilingual. Children were considered typicallgveloping, if they did not have any
conditions known to impact on speech/language deweént, such as hearing loss,
craniofacial anomaly and autism spectrum disortieras not possible to recruit KEB
children who did not have SSD, as there was ontjitdéd information about what
constituted typical phonological development in KERIdren at the time of participant
recruitment. Thus, ‘typical’ development may notessarily mean that the children did
not have SSD. A total of 86 primary schools andi&ngartens in the Greater Auckland
region were contacted about the study to recruima@l participants. Nineteen schools
and kindergartens (22.1%) responded to our corfiaat,of which were unable to assist
in identifying potential participants. Informatiosheets were sent to those 15
schools/kindergartens for them to send to the pauarpotential participants. Five Korean
language schools operating in the region wereastacted. One of the Korean language
schools agreed to help identify potential partioigaln total, parents of 244 children were
contacted about the study. Of those, parents @h#@ren agreed to participate (8.2% of
those contacted). An additional 32 children wereruited via chain-referral sampling,
making up a total of 52 children. Table 3.3 illasés age, gender, birth country and
language exposure of the 52 KEB children (n.b.dckit were codified from 3A to 7G
according to their chronological age).

All children in the study were exposed to the Kor&nguage from birth, regardless of

where they were born. Age of English language exfgo@n months) varied greatly (mean
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= 19.87 months; SD = 18.76). Of the 52 childrethanstudy, 38 were born in New Zealand.
Only 20 of these were exposed to the English laggudeom birth. For those who were

born in South Korea, the age of arrival in New Aedl (in months) is given in parentheses
in Table 3.3. Following the procedure used in Gelots Bunta, Lange, Rodriguez, and

Burrows (2010), the proportion of language exposuas calculated by the total hours of
Korean language exposure divided by the total hotisnglish language exposure in a
child’s typical week. The mean proportion of langeaxposure of the sample was 2.06
(SD = 2.03), which indicates that the children, arerage, were exposed to Korean
language environments 2.06 times more than theg WweEnglish language environments.

The proportion of language exposure shows a deogeaend with age.

Table 3.3.Characteristics of the participants

Participant  Age Gender Birth country Age of English  Proportion of

(age of arrival)  exposure language exposure

3A 3,0 M New Zealand 0 13.00
3B 3;1 M New Zealand 36 7.17
3C 3;1 M New Zealand 34 4.06
3D 3;2 F New Zealand 0 0.69
3E 3:4 M Korea (35) 36 1.44
3F 36 F New Zealand 0 3.09
3G 3;7 F Korea (12) 41 4.06
3H 3,9 F New Zealand 0 0.31
3l 3,9 M New Zealand 0 2.50
3J 311 M New Zealand 0 2.37
3K 3;11 M New Zealand 0 2.28
3L 3;11 F New Zealand 27 2.16
4A 4:0 M New Zealand 34 1.33
4B 4;3 F Korea (7) 7 4.83

4C 4;3 F New Zealand 0 0.66
4D 4;7 M Korea (9) 9 3.15

4E 4:8 F Korea (35) 46 5.05
4F 4:8 F New Zealand 12 1.77
4G 4:11 M New Zealand 0 1.03
4H 4:11 M New Zealand 0 2.50
B5A 5,0 M New Zealand 39 2.03
5B 51 F Korea (34) 38 1.19
5C 5:1 F New Zealand 0 1.80
5D 51 F Korea (3) 24 1.33

5E 5;3 F New Zealand 0 0.70
5F 55 F New Zealand 34 1.65
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Participant  Age Gender Birth country  Age of English  Proportion of

(age of arrival)  exposure language exposure

5G 5:6 M New Zealand 48 1.11
5H 5,6 F New Zealand 60 1.28
5l 5,6 F New Zealand 0 2.38
5J 5;8 M New Zealand 18 0.37
5K 5;8 F New Zealand 0 1.28
5L 510 F Korea (45) 36 0.59
5M 511 M New Zealand 27 1.86
6A 6;0 M Korea (17) 30 2.27

6B 6;0 F Korea (67) 55 2.72
6C 6;1 M New Zealand 42 1.88
6D 6;2 M New Zealand 42 1.67
6E 6;3 M New Zealand 18 1.33
6F 6;6 F Korea (14) 36 0.79
6G 6;6 M New Zealand 36 1.71
6H 6;6 M New Zealand 36 2.03
6l 6;7 F New Zealand 24 1.18
6J 6;9 M New Zealand 0 0.86
6K 6;9 F New Zealand 5 1.38
6L 6;11 F Korea (18) 30 151
T7A 74 M New Zealand 0 0.70

7B 74 F New Zealand 0 1.35
7C 7,6 F Korea (62) 37 1.23
7D 7,6 M New Zealand 0 0.07
7E 7.6 F New Zealand 0 0.64
7F 79 F New Zealand 0 2.27
7G 711 F Korea (70) 36 0.72

Eight of the 52 children had a father who was aa@fingual English speaker and a Korean
mother (3D, 3H, 4C, 5E, 5J, 7A, 7D, and 7E). Thesee among 12 children who were
receiving greater input in English than in Korelar all children, the primary source (i.e.
the greatest amount of relative exposure) of Koreaguage exposure was the home
environment. Figure 3.1 illustrates the frequenfoyeported code-switching behaviours of
the primary carers with the children at home. Sdaoyn sources of Korean language
exposure included weekend Korean language schosl48), church (n = 20), regular
playgroup (n = 17), private Korean language lesgors9), private maths lessons (n = 3)
and other extracurricular activities (n = 16). élildren were attending an early education
centre/kindergarten or school where English waslémguage of instruction. For 39
children, the primary source of English languageosxre was school or kindergarten with
the remaining 13 children exposed to the Englisiglage primarily at home. Other than
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home and school/kindergarten, bilingual childremenexposed to the English language at
church (n = 7), regular playgroup (n = 8), privateglish language lessons (n = 2) and
other extracurricular activities (n = 19).

100 - ® Korean mEnglish O0Code-switching
90 -
80 -
70 -
60 -
50 -
40 -
30 -

Sl I]J]J]I:

Never Rarely Sometimes Frequently All the time

Percentage

Frequency

Figure 3.1.Reported code-switching behaviours of the printamners when speaking to
their children

The mean age of mothers at the time the child was Wwas 32.08 years (SD = 3.76; min
= 26; max = 43). On average, the mothers had Meé&ds of formal education (SD = 2.22;
min = 12; max = 25) and fathers had 16.93 yeafsmihal education (SD = 2.40; min =
12; max = 25). The mean annual household inconteated from the recent population
census (Statistics New Zealand, 2014a) was $91,834ZD (SD = 22, 416.71; min =
42,400; max = 133,500), which was higher than titeonal average household income of
$85,588 NzZD (Statistics New Zealand, 2014b). Cdesiswith previous reports that
concerns regarding language development are commparents of bilingual children
(Bedore, Pefia, Joyner, & Macken, 2011; King & Fpg[@06), the parents of 13 children
(25.0%) reported varying degrees of concerns abeirtchildren’s language development.
The majority of the concerns were directly relatedvilingualism (e.g. knowing some

words in one language but not in the other; limpgortunity to speak English).

3.2.2 MATERIALS

The Diagnostic Evaluation of Articulation and Phlmgy (DEAP) (Dodd et al., 2002) and
the Assessment of Phonology and Articulation foild®an (APAC) (M. J. Kim et al.,

2007) were used to obtain single word samples fgligh and Korean, respectively. The
DEAP has separate Articulation and Phonology sthtd$ie APAC has a single list of
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words, among which phonemes in various word posstare specified for establishing the
phonetic inventory. For the efficiency of preseistat the specified phonemes in the
APAC will be referred to as the Articulation sulitesd the whole list as the Phonology
subtest in the current study.

The APAC included two English loanwordsup and hamburge) and these were
replaced with phonetically balanced native Koreasrds to avoid over-estimating the
extent of cross-linguistic influence arising fromet variable pronunciations and the
overgeneralisation of the loanword adaptation r@aglish word final stops can be
produced with an audible, slight puff of air, whilerean word final stops are unreleased
and unaspirated. If a KEB child aspirates the wordl stop of an English loanword, the
interpretation can be confounded by the possititigt the KEB child may not have been
exposed to the Korean pronunciation of the wordaddition, one of the rules of English
loanword adaptation is word final vowel epenth€¥iskang, 2003). This rule applies to,
for examplerobotso that eithertp.bot] or fo.bo.ti] is acceptable. However, foup, only

[kap] is acceptable but not {ipi].

3.2.3 DATA COLLECTION

All children completed both assessments (DEAP aRA®) with the doctoral candidate.
The order in which the assessments were compleisahai counterbalanced. The children
chose which language to complete first. The chilasvghown each picture from the
assessments and was asked to name each picturtheFArticulation subtest, imitated
responses were elicited for all erroneous prodosti&or the Phonology subtest, imitated
responses were elicited only if (1) the child irsded that he or she did not know the name,
(2) no response was given after five seconds hagaset! or (3) the child provided a wrong
name and did not self-correct (e.g. limn tiger). Imitated responses were not elicited if
the child’s production was erroneous in the Phagwkubtest. Children’s responses were

audio-recorded using a digital voice recorder.

3.2.4 PHONETIC TRANSCRIPTION

The doctoral candidate transcribed children’s raspe on-line and completed the
phonetic transcriptions from the audio-recording &l children. Two independent
transcribers with experience in phonetic transimipand working with children with SSD
re-transcribed 10% of the data. The percentage gréeanent with the phonetic
transcriptions done by the doctoral candidate VBa3% for English and 96.4% for Korean.

The small number of disagreements in the phonsdigstriptions were discussed with
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other independent transcribers (native speakeesagh language who were trained in

phonetic transcription) to determine the final sreniptions to be used for analysis.

3.2.5 DATA ANALYSIS: PHONETIC INVENTORY

Children’s speech samples from the Articulation tegb of each assessment were
independently analysed to establish phonetic irorezg for each language. Speech sounds
were included in the inventory if they were prodiiee least once, in any word position
and either spontaneously or in imitation. For tixeK®rean consonants permitted in either
syllable position, whether children produced thenome syllable position but not in the

other was considered for comparison with the MKlgtu

3.2.6 DATA ANALYSIS: SEGMENTAL ACCURACY

The Phonology subtest was used to obtain segmestatacy, calculated by the PCC and
PVC for each language. In addition, the PCC sctimegach consonant class were also
calculated from the Phonology subtests. Imitategaases were included in the analysis,
as previous research suggests there is no sigmiftttierence between spontaneous and
imitated productions (e.g. Andrews & Fey, 1986; dat¢in, Fabiano, & Iglesias, 2004).
For the APAC, if an imitated response was elicftaderroneous production on the words
that belonged to both the Articulation subtest #raPhonology subtest, then the initial
erroneous response was analysed for the Phonoliiggst and the imitated response was
analysed for the Articulation subtest. In calculgtPCC, stringent scoring criteria were
used. Positional variants or allophones were cemnsdlincorrect if they were not produced
in a way that followed the realisation rules focledanguage. Producing [f] fof//in
English and post-consonantal glide deletion in ldarevere also treated as errors. While
the substitution and deletion may not be uncommmonaitural speech in the respective
monolingual adult speakers (Silva, 1991; Wood, 20@% difficult to determine whether

these are variations or true errors for KEB chitdre

3.2.7 DATA ANALYSIS: COMPARISON WITH MONOLINGUAL CHILDREN

For comparison with monolingual children, the fellog procedure was used. The
phonetic inventories of individual children werengmared against the age of acquisition
of speech sounds from monolingual studies. Thaedshphonological development was
considered decelerated if the speech sounds exbéxtbe mastered by monolingual
children of the same age group were not in thedhphonetic inventory. The child’s

phonological development was considered accelerttieel speech sounds expected to be
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mastered in an older age group by the monolingtaaddard were present in the KEB
child’s phonetic inventory. To compare the PCC sspinferential statistical tests were
avoided in favour of a descriptive comparison baeadstandard deviations. This is
because previous studies suggested that bilindpildren may obtain PCC scores that are
slightly, but statistically significantly, lower dm monolingual children but still within
what would be expected of typically developing morgual children (e.g. Fabiano-Smith
& Goldstein, 2010; Goldstein & Washington, 2001)isl difficult to determine whether
the statistically significantly lower mean PCC stan bilingual children should be
considered decelerated when the individual PCCescoirat least some bilingual children
still fall within the range of PCC scores expectedtypically developing monolingual
children. KEB children who obtained a PCC scoré tathone standard deviation below
the normative age group mean were considered titebelerated and those who scored
above one standard deviation were considered toadmelerated in phonological
development. Potential factors associated with lacaton and deceleration were also
explored, using a descriptive comparison basedtamdard deviations and inferential
statistics using Mann-Whitney U and Chi-squayé) ¢ests. Lastly, transfer is only
concerned with production of language-specific shemunds in the other language, as
framed within the IDS model (Fabiano-Smith & Goklst 2010).

3.2.8 DATA ANALYSIS: STATISTICAL ANALYSIS

The SPSS Statistics for Windows, Version 22.0 (hd#onal Business Machines
Corporation, 2013) was used for statistical analy3d&e alpha-level was set at 0.05 for
statistical significance. Inferential statisticaladysis took into consideration the inherent
sampling biases in studies of bilinguals in a counthere they are a minority population
(Hambly et al., 2013). Appropriate data treatmemrtdistribution-free nonparametric
statistical tests which do not make stringent aggioms about the underlying populations
(Siegel, 1956) were used wherever possible. Thariibgnic transformation was
performed on the PCC and PVC scores (Keene, 198b}he transformed scores were
entered into a multiple linear regression modelctmsider the factors influencing
phonological development in bilingual children. Tlo#owing variables were all initially
entered into the regression model; age (in monthshder, age of English language
exposure (in months), the proportion of languageosure, the number of contexts in
which the children were receiving English and Koréenguage exposures, the estimated

annual household income, years of mother’'s edutatial mother’'s age at the time of
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child’s birth (in years). Using the backward elimiion method, the contribution of all
variables to the model was considered and, on #sés lof F-statistics for testing each
partial coefficient, the single variable contrimgfithe least to the model was removed from
the model (n.b. probability of F-to-remowe0.100 as the removal criterion). The model
was re-evaluated with the remaining variables. Tgrnscess was repeated until the
regression equation of the best fit could be deliéne backward elimination method was
chosen because the current study is interestedeimuiestion “What potential factors
influence the rates of bilingual phonological deyghent?” rather than “Does X influence
the rates of bilingual phonological development?’alldition, the backward elimination
method is less likely than the forward method tonilate the variable which has
significant contribution to the model only when #rer variable is held constant (Field,
2009; Thomas, Hughes, & Zumbo, 1998).

3.3 RESuULTS
3.3.1 SEGMENTAL ACCURACY

Table 3.4 summarises the mean PCC and PVC scaoreadb age group. In both languages,
there is a trend for higher segmental accuracy onen than English in younger age
groups. The mean PCC and PVC scores show fluchsitioboth languages rather than a
steady increase from 3;0 to 7;11. The PVC scoré&onmean are largely comparable with
the MK studies (S.-H. Park, 2011; S. J. Park, 2026, 1994). While English vowel
production reaches 100% by the age of seven y#asbilingual children were still
deleting the post-consonantal glide in Korean, Whie not uncommon even for MK
children. All KEB children produced all vowels imth languages. Compared to the ME
study (Dodd et al., 2003), however, the PVC scofdise younger KEB children are lower.
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Table 3.4.Percentage of consonants correct (PPC) and pageent vowels correct

(PVC) (standard deviations in the parentheses)

PCC PVC
Age English Korean English Korean
3;0-3;5 64.39 (13.76)  77.75(9.39) 93.81 (5.05) 6961.30)
3;6-3;11  75.58 (10.89) 85.45(5.06) 96.15(3.47) .495%2.74)
4;0-4;5 72.33(21.09) 79.78 (10.17) 97.00 (1.80) .89%0.73)
4;6-4;11  85.81 (9.86) 94.65 (3.61) 97.69 (2.29) 80711.02)
5;0-5;5 92.32 (5.33) 96.03 (2.73) 99.36 (0.70) ©81.85)
5;6-5;11  89.67 (10.96) 92.64 (7.81) 99.63 (0.63) .99¢1.79)
6;0-6;5 93.33 (4.93) 93.63 (4.24) 97.44 (2.56) 58281)
6;6-6;11  97.37 (2.19) 96.42 (2.83) 99.63 (0.63) 3090.96)
7;0-7;5 99.65 (0.50) 98.51 (0.70) 100 (0) 97.5672).
7;6-7;11  99.01 (1.08) 96.83 (2.56) 100 (0) 98.534)

3.3.2 PRODUCTION OF STOPS

English and Korean stops were present in all KERIdn. To be consistent with the MK
normative study (M. J. Kim & Pae, 2005), syllabtespions were considered for Korean
stops. For /p/ and /t/, there was no evidencetkieste stops were mastered at different ages
depending on syllable position. On the other hdadr children (3A, 3G, 4B and 4D)
produced /k/ in syllable initial position but notsyllable final position. By the age of five
years, the children produced all Korean stopslisydable positions. Figure 3.2 shows the
production accuracy of stops in English and Korddrere is a trend for higher accuracy

in English than in Korean in older age groups.

® EnglishmKorean

3,;0-3;5 3;6-3;11 4,0-4;5 4,6-4;11 5,0-5;5 5;6-5;11 6;6-6;6-6;11 7;0-7;5 7;6-7;11
Age group

Figure 3.2.Production accuracy of stops (error bars represgantlard deviations)

50



3.3.3 PRODUCTION OF FRICATIVES

Production of fricatives, both in qualitative anthqgtitative terms, was variable, especially
for younger children and for English. In Korear,w&s produced by all KEB children
expect for two children (3C and 3E) in the youngest group, which suggests the age of
mastery of /s/ in the age band of 3;6-3;11. All KEIdren aged five years or older had
/s*/ in their phonetic inventory. Only one or twhildren in each age group did not produce
/s*/ in the younger age groups. The children whodpced /s*/ also had /s/ in their
inventory but notvice versa The remaining Korean fricative, /h/, was presenthe
phonetic inventory of all children except for orteld (4B).

All English fricatives were present in all KEB dlién aged 6;7 and older, except for
one child, 7C, who did not produgg./Given the variable nature of production of fticas
in younger children, we present the fricative ineey for individual children younger than
6;7 (Table 3.5). In general, /f, v, 5,h/ were produced by the majority of three-yeat-ol
KEB children, followed by /z§/ in older age groups. The last fricatives to besterad in
KEB children appear to be /8/ argd &t the age of seven years.

Table 3.5.English fricative inventory of Korean-English Ini¢jual children

Participant Inventory Participantinventory

3A f,v,0,s,z/,h 5A f,v,0,0,s, 2,3 h

3B f,v,s,zf, h 5B f,v,s,z[,3 h

3C v, s, zf, h 5C f,v,s,zf,h

3D f,v,0,s,2J, h 5D f,v,0,0,s,z,3 h

3E h 5E f,v9,9,s,zf, h

3F f,v,0,s,2/,3 h 5F f,v0,0,s, 2,3 h

3G sy h 5G f,v,s,zf,h

3H f,v,0,s,2),3 h 5H f,v,0,s,2z/,3 h

3l f,v,0,s, 2/, h 51 f,v,0,9,s, 2, h

3G f,v,0,s.f, h 5J f,vp,0,s, 2,3 h

3K f,v,s,[,h 5K f,v,0,0,s, 2,3 h

3L f,v,s,[,h 5L f,v,zf,3 h

4A f,0,v,s,zf,h 5M f,v,0,98,s, 2,3 h

4B 0, h 6A f,v,0,98,s, 2,3 h

4C f,v,0,s,2z/,h 6B f,v0,s,z/,h

4D f,v,0,s,[,h 6C f,ve,s,zJ, h

4E f,v,s,zf,h 6D f,v,0,s,2/,3 h

4F f,v,08,s,zf,h 6E f,v0,0,s, 2,3, h

4G f,v,0,0,s,2,3 h 6F f,v0,0,s, zf,h

4H f,v,s,zf, h 6G f,v0,0,s,zf,h
6H f,v,s,zf,h
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Figure 3.3 illustrates production accuracy of ftias for all children. There is a tendency
for higher production accuracy in Korean fricativesnpared to English fricatives in the

younger age groups. There is an opposite trerfteimider age groups.
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Age group
Figure 3.3.Production accuracy of fricatives (error bars espnt standard deviations)

3.3.4 PRODUCTION OF AFFRICATES

One child (4B) did not produce any English affrcabnsonants (but produced all Korean
affricates). One child (3C) did not produce /t¥bfean affricate) but produced all other
affricates (in both Korean and English). The renmgrchildren produced all affricates in

both languages. Younger KEB children were more i@&teun producing Korean affricates

than English affricates (Figure 3.4). By the agefioé years, the gap in production

accuracy between English and Korean affricatesniaaicbwed.

EEnglish ®Korean

100 -

3;0-3;5 3;6-3;11 4;0-4;5 4;6-4;11 5;0-5;5 5;6-5;11 6;6-6;6-6;11 7;0-7;5 7,6-7;11
Age group

Figure 3.4.Production accuracy of affricates (error barsespnt standard deviations)
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3.3.5 PRODUCTION OF NASALS

All nasals were present in the phonetic inventooieKEB children except for one child
(3E), who did not producey//in Korean but did produce it in English. Contraoythe
findings from MK children (M. J. Kim & Pae, 2009ll KEB children produced /m/ and
In/ in both syllable initial and final positionsaiials were produced with relatively high
accuracy from a young age. English nasals wereugemti more accurately than Korean
nasals across the age groups. By the age of famesythe production accuracy of English
nasals reached 100% but KEB children produced siirotheir production of Korean

nasals even at the age of seven years (Figure 3.5).

E EnglishmKorean
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Age group

Figure 3.5.Production accuracy of nasals (error bars reptetandard deviations)

3.3.6 PRODUCTION OF LIQUIDS
English /I/ was produced by all KEB children excpgtone child (3L). The English rhotic

consonant was produced by some younger childretydimg some three-year-old KEB
children (3C, 3D, 3E and 3K). However, it is notilafter 5,6, when the majority of KEB
producedy (only 5G, 51 and 6B did not produce ih the age groups older than 5;6).

To be consistent with the MK normative study, wecfied syllable positions for the
Korean liquid. All KEB children produced /I/ in $gble final position. The majority of the
youngest age group did not produce /I/ in syllabial position (only 3C produced /I/ in
syllable initial position). In the older age groyupsost children produced /I/ in syllable
initial position with the exception of 3H, 4B, 4@d4H. Three children (4H, 6H and 6L)
produced /I/ in syllable initial position but prazkd it as [I] not as its correct allophonic

variant, f]. Production accuracy of liquids in each langusgghown in Figure 3.6. Similar
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to fricatives, there is a trend for higher prodoctaccuracy of the Korean liquid in younger

age groups but higher production accuracy of Ehdicgiids in older age groups.

®E English mKorean
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Figure 3.6.Production accuracy of liquids (error bars repnéséandard deviations)

3.3.7 PRODUCTION OF GLIDES

Only English glides are reported. All KEB childrproduced /w/, and only by the age of
six years did all KEB children produced /j/. In ag@ups younger than 6;0, there were
eight children (3A, 3D, 3H, 3K, 3L, 4C, 5B and 5Who did not produce /j/, which is
reflected in the production accuracy of glides iguiFe 3.7.

I

3;0-3;5 3;6-3;11 4;0-4,5 4;6-4,11 5;0-5;5 5;6-5;11 6;6-6;6-6;11 7;0-7;5 7;6-7;11
Age group
Figure 3.7.Production accuracy of glides (error bars represemdard deviations)
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3.3.8 FACTORS INFLUENCING PHONOLOGICAL DEVELOPMENT

Age, gender, age of first English language expofangEx), the proportion of language
exposure, the number of contexts in which the caildvere receiving English and Korean
language exposure (EngNum and KorNum, respectivéitg) annual household income

(Income), years of mother’'s education and mothage were initially entered into a
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multiple linear regression model. The results amarmarised in Table 3.6. The variables
that were removed by means of the backward elin@nahethod will not be reported in
detail.

Age was consistently identified as a statisticadignificant factor for segmental
accuracy in both languages. The number of diffekorean language environments to
which children were exposed accounted for the magan Korean PCC scorgs£ 0.007)
and the age of first English language exposurewated for the variance in Korean PVC
scores [p = 0.004). The number of different English languagerironments to which
children were exposed approached the level ofssitzl significance for explaining the
variance in the English PVC scor@s«0.052). Nevertheless, our regression models could
only account for approximately 50% of the variaic¢he PCC scores and much less of

the variance in the PVC scores in both languages.
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Table 3.6.Multiple linear regression results

Unstandardised Standardised

Model and ANOVA coefficients coefficients 95% Confidence interval for B
R> Adjusted B SE F p B SE Beta p Lower bound Upper bound
English 0.527 0.507 0.059 26.195 <0.001 Constant 1.650 0.046 35.962.001 1.558 1.743
PCC Age 0.003 <0.001 0.691 6.868 <0.001 0.002 0.004
Income <0.001 <0.001 0.117 1.757 0.085 <0.001 <0.001
English 0.397 0.372 0.011 15.504 <0.001 Constant 1.959 0.006 399.840.001 1.946 1.971
PvC Age <0.001 <0.001 0.516 4334 <0.001 <0.001 0.001
EngNum 0.003 0.001 0.238 1.996 0.052 <0.001 0.005
Korean 0.498 0.476 0.032 23.281 <0.001 Constant 1.827 0.020 91.148.001 1.786 1.867
PCC Age 0.002 <0.001 0.635 6.144  <0.001 0.001 0.002
KorNum 0.008 0.003 0.292 2.819 0.007 0.002 0.015
Korean 0.349 0.322 0.008 12.626 <0.001 Constant 1.971 0.004 441.9%0.001 1.962 1.980
PvC Age <0.001 <0.001 0.449 3.813 <0.001 <0.001 <0.001
EngEx <0.001 <0.001 0.362 3.073 0.004 <0.001 <0.001
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3.3.9 COMPARISON WITH MONOLINGUAL CHILDREN

The phonetic inventories of individual children wecompared against the age of
acquisition of speech sounds of the monolinguahtadive studies in both languages
(Table 3.7). For the majority of the children, esp#y with regard to their English,
whether the bilingual children’s phonological skiere accelerated or decelerated could
not be determined. For example, 3E did not prodidee /v/, suggesting deceleration, but
produced f and /d/, suggesting acceleration. In Korean, acceleratiag evident in all
children younger than seven years, when the phonetientory is expected to be
completed in MK children. Deceleration in the phiiméventory was observed only in
one child.
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Table 3.7.Phonetic inventories of Korean-English bilingulildren in comparison to monolingual children

English Korean English Korean
Accelerated  Decelerated Accelerated Decelerated cceldrated Decelerated Accelerated Decelerated

3A 0, 1, & j p, t, B, Kk, k¥, kv, s, s*, ts, ts*, ts n, m, |, 5G 3 S, s*
3B It ds p, t, b,k k* kv, s, ts, ts*, s n, m, I, 5H 0,1 S, S*
3C St ds, 1 f p, t, &, Kk, k* kh, ts, t8, n, m, |,y 51 0,0 3 s, s*
3D 0, t,ds, 1 ] p, t, B, Kk, k¥, kv, s, s*, ts, ts*, ts n, m, |, 5J 0, 0,1 S, s*
3E 1, s, 1 f,v,s,z p, t.% Kk, k*, kv, ts, ts*, t§, n, m, | 5K 0, 0,1 s, s*
3F 0,3 & t, k, K, s, s*, ts, ts*, ts n, m,p 5L I S, j S, s*
3G I, d3 fv,z t, k, k, s, ts, ts*, t§ n, m,p 5M 0, 0,1 S, 8*
3H 0,f,3 3 j t, k, K, s, s*, ts, ts*, ts n, m,y 6A 0,0 S, S*
3l 0,f, & t, k, K, s, s*, ts, ts*, t5 n, m,y 6B 0 3,1 S, s*
3G 0, [, ds z t, k, K, s, s*, ts, ts*, ts n, m,y 6C 0 3 S, s*
3K J,ds, 1 Z,] t, k, K, s, s*, ts, ts*, ts n, m,y 6D 0 S, s*
3L [, &5 z, 1] t, k, R, s, s*, ts, ts*, ts n, m,y 6E s, S*
4A I 3 kh, s,1 6F 0, 0 S, s*
4B 0 fv,s,z3 1,5 kb, sy h 6G 0,0 s, §*
4C 0, 3 k, s, s*,p 6H 3 s, s*
4D 0,f 3 s, s* 6l 0,0 S, s*
4E i1 3 S, S* 6J 0,0 S, S*
4F o.f 3 S, S* 6K 0,0 s, s*
4G 0,0,[,1 s, S* 6L 0,0 s, S*
4H [ 3 s A

5A 0, 0,1 s, s* 7B

5B j S, s* 7C 3

5C 3 S, S* 7D

5D 0,0 S, s* 7E

5E 1 3 S, s* TF

5F 0, 0,1 s, S* 7G
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The PCC scores of the current study are compartitetprevious monolingual studies in
Figures 3.8 and 3.9. In younger age groups, thewe trend for higher PCC scores in
monolingual children compared to the bilingual dhéin in both languages. Dodd et al.
(2003) and M. J. Kim and Pae (2005) included ME lsikdchildren up to the ages of 6;11

and 6;5, respectively. The PCC scores of KEB céildvlder than these ages could not be
compared.

OMonolingual mBilingual
100 -

80 -

English PCC
(2]
o

40 -
20 -
0 T :
3:0-3;11 4:0-5;5 5:6-6;11
Age group

Figure 3.8.Comparison of percentage of consonants corredjP&tween monolingual
English-speaking children (Dodd et al., 2003) aredliilingual children of the current
study (error bars show standard deviations)
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Figure 3.9 Comparison of percentage of consonants corréCjetween monolingual

Korean-speaking children (M. J. Kim & Pae, 2005 #me bilingual children of the
current study (error bars show standard deviations)
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When the individual PCC scores of the bilingualdign were compared against the ME
normative data, 28.89% of the bilingual childrereddpetween 3;0 and 6;11 obtained a
PCC score that was one standard deviation belowadbegroup means provided in Dodd
et al. (2003). No one obtained a PCC score onelatdrdeviation above the mean of the
ME normative data. When compared against the MKmative data, 18.42% of the

bilingual children aged between 3;0 and 6;5 obthmdCC score one standard deviation
below the age group means provided in M. J. Kim Bad (2005). No child scored one
standard deviation above the MK normative mean.th@f children who scored one

standard deviation below the monolingual meanstheelanguage, 42.86% scored one
standard deviation below the monolingual meansoithm tanguages, 50.00% scored one
standard deviation below the monolingual means aml§{english and 7.14% only in

Korean. The percentage of children who obtainedC& Rcore that is one standard

deviation below the monolingual means for eachgrgap is illustrated in Figure 3.10.

100 - E English mKorean

0|||.II id

3;,0-3;5 3;6-3;11 4;0-4,5 4:6-4;11 5;0-55 5;6-5;11 6;6-6;6;6-6;11
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Figure 3.10.Percentage of children who obtained a percenthgensonants correct
(PCC) score one standard deviation below the mogodl age group means

To explore potential factors associated with theetkrated rate of phonological
developmentin KEB children, the characteristicthefchildren who obtained a PCC score
one standard deviation below and those that soerih one standard deviation of the
monolingual normative means were compared usingnM@hitney U and Chi-square
tests. The results are summarised in Table 3.8teTiwas no gender difference in the
findings for English¥?(1, N = 45) =1.171, p = 0.337) or for Koreaf({, N = 38) = 0.175,

p = 1.000). In English, the KEB children whose P§i0res were one standard deviation
below the ME age group means were statisticallpiBaantly younger (median = 51,
mean = 52.46, SD = 13.72) than those who scordidmiine standard deviation (median
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= 64, mean = 63.34, SD = 12.97). The KEB childrémoge PCC scores were one standard
deviation below the ME age group means (mediarb8,2nean = 3.67, SD = 3.33) were
also exposed to proportionally less English langu@g. proportionally greater Korean
language exposure) than those who scored withinstaredard deviation (median, 1.58,
mean = 1.64, SD = 0.92). The two groups also ditfen the number of contexts in which
they were receiving English language exposure. &hebo scored within the ME
normative age group means tended to be exposedréater number of English language
environments (median = 2, mean = 2.25, SD = 1.1lt&f) those who scored one standard
deviation below the ME norms (median = 1, mean54,.1SD = 0.660).

In Korean, the two groups differed only in the n@nbf contexts in which they were
receiving Korean language exposure. The KEB childvdo scored within the MK age
group means tended to be exposed to a greater nahkerean language environments
(median = 3, mean = 3.13, SD = 1.586) than those sdored one standard deviation
below the MK norms (median = 1, mean = 1.71, SDI43).

Table 3.8.Comparison of the characteristics between the &wofenglish bilingual
children whose percentage of consonants correcomastandard deviation below and
within one standard deviation of the age group rmedmonolingual normative studies

English Korean

Mann-Whitney U p r U p r
114.0 0.01

Age 0 8 -0.351 82.00 0.318 -0.162
1915 0.67

Age of first English exposure 0 3 -0.063 61.00 0.066 -0.347
108.0 0.01

Proportion of language exposure 0 2 -0.373 99.50 0.735 -0.055
128.0 0.03

Number of contexts for English 0 3 -0.117 68.00 0.105 -0.263
1775 0.43

Number of contexts for Korean 0 3 -0.318 53.00 0.032 -0.347
183.0 0.53

Mother's age 0 1 -0.093 96.50 0.651 -0.073
1715 051

Mother's education 0 5 -0.099 9750 0.867 -0.028
197.0 0.78

Annual household income 0 0 -0.043 97.00 0.660 -0.071

3.3.10 TRANSFER

There were examples of segmental transfer as definé&abiano-Smith and Goldstein
(2010). There were two children (4A and 6E in Taki@) who substituted] for /s/ or
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/s*/ in Korean (five occurrences for each childhi@h can be taken as evidence of transfer
of an English-specific speech sound (interdentahfive) in the productions of Korean
words. These two children were siblings. Both werale, born in New Zealand and
Korean-language dominant (as revealed by the ptiopoof language exposure).
Evidence of Korean-language specific consonantdymed in English words was also
found. Eleven children (21.2%) substituted Koredfmicate consonants for English
affricate consonants (e.g. §t8"] for /wotf/). Such substitutions were observed only
sporadically (i.e. once or twice) for most childr&imere were no unifying characteristics

of these children who produced the Korean-specditsonants in English.

3.4 DiscussIiON

The current study was the first cross-sectionalystid phonological skills in KEB children

in the field of bilingual phonological developmentere Spanish-English bilingual
children remains the most studied population (Hgmtlal., 2013). The current study
sought to (1) describe phonological skills in KBBIdren, (2) identify the potential factors
influencing bilingual phonological development, mpare phonological skills between
KEB children and their monolingual counterparts dddl contribute to the on-going

discussion about cross-linguistic influence inrglial phonological development. We
begin our discussion with the characteristics afqiogical skills in KEB children.

3.4.1 CHARACTERISTICS OF PHONOLOGICAL SKILLS

The age of completion of the phonetic inventorthie KEB children was comparable with
monolingual children in both languages. Howeveg,tthjectories towards the completion
were different from the monolingual children. Tarsuarise our findings, the majority of
KEB children produced all Korean consonants byattpe of three years with the exception
of /s*/ (and /I/ in syllable initial position), whitfour of the 12 three-year-old KEB children
(3F, 3I, 3K and 3L) already having a complete pticriaventory in Korean. As a general
trend, /s*/ appears to be mastered after 4;6. Afghoall children produced /I/, its
allophonic variant, f, appear to be mastered after 4;6. In Englishstalps, affricates,
nasals, /Il and /w/ appeared to be mastered b&6érdJnlike Korean, no three-year-old
child had a complete phonetic inventory in EngliBhe youngest child to have a complete
English phonetic inventory was 4G (aged 4;11). Afenastery of ¥/ and /j/ appeared to
be after 5;6 and 5;0, respectively. Estimating dige of mastery of English fricative

consonants was a challenge as there were condelemaiations within and across age
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groups. As a general trend, fricatives could begartised into early-, middle- and late-
developing groups. Early-developing fricatives wéfev, s, [, h/, middle-developing
fricatives were /z§/ and the late group included /3,

The PPC scores were higher in Korean than in Bngliyounger age groups, whereas
the opposite trend was observed in older age grétmgish stops and nasals reached 100%
production accuracy but KEB children continued toduce errors in Korean stops and
nasals at the age of seven years. Lower produatioaracy of the Korean fricatives and
liquid in older age groups also contributed to thesd. The English PCC scores in younger
age groups were particularly low, which can belaited to low production accuracy in
fricatives, affricates and liquids. Errors in Emsglifricative consonants were particularly
high, with the mean percentage of fricative constsaorrect only at 38.5% in the
youngest age group. The PVC scores were genengilhehin English than in Korean,
except for the youngest age group. The trend fawetoPVC scores in Korean can be

attributed to the post-consonantal glide deletitoKa@rean across age groups.

3.4.2 FACTORS INFLUENCING PHONOLOGICAL SKILLS

We also explored potential factors influencing ptilogical development in KEB children.
Chronological age was the most influential factehich is consistent with a previous
cross-sectional study in Cantonese-English bilihghddren with a similar sample size
(Holm & Dodd, 2006). Age of English exposure wasoad statistically significant factor
predicting PVC scores in Korean. The interpretatdrage of first English exposure is
complicated, as most vowel errors in Korean wesse@ated with diphthongs. Although
the deletion of glides was treated as an errdrarPVC calculation, post-consonantal glide
deletion is often observed in natural speech ineldor(Silva, 1991). This stringent PVC
calculation method which treated the post-cons@afide deletion as an error was used
in the current study, because it was suspectedsticdt deletion might be less likely in
KEB children. That is, the influence of the phonersiatus of glides in English on the
Korean phonology might lower the chance of postsomantal glide deletion in the
production of Korean words. This was not the case,such deletion was observed
regardless of age and language exposure. In addittbe regression results
counterintuitively suggested that the higher PVGres in Korean were associated with
later exposure to the English language. It is warclghether the age of first English
language exposure does influence phonological dpwant in KEB children or whether
this was confounded by the PVC calculation metinatié current study. Nevertheless, the
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impact of the age of the English language exposaia)g with the child’s age, was
marginal on the PVC scores in Korean. As far ass#gal accuracy is concerned, the age
of English language exposure was not a determarfetior. Our findings are in agreement
with most previous empirical studies including Hoind Dodd (2006). Gildersleeve-
Neumann et al. (2009) also found that their segaleBpanish-English bilingual children
were comparable to simultaneous bilingual childreterms of phonological skills from a
previous study by Goldstein and Washington (200hg simultaneous Spanish-English
bilingual children in Brice et al. (2009) also hationological skills comparable to
sequential Spanish-English bilingual children & #ame age group in Prezas et al. (2014).
We found that the number of different contexts inick the children were receiving
language input influenced their phonological skillbie greater the number of different
Korean language contexts, the higher the Korean B&es. The number of language
contexts in which KEB children were receiving Esglinput as a predictor of the English
PVC scores also approached the level of statidigalficance. In this respect our findings
are consistent with previous studies examiningtbeerties of language input in bilingual
children’s language development (Fischer, ChurchClg&ambers, 2004; Place & Hoff,
2011; Richtsmeier, Gerken, Goffman, & Hogan, 200Qaution must be exercised,
however, when interpreting the regression resuitthe current study, due to a small
sample size in such a heterogeneous populationoédih significant, the variables in the
regression model only explain approximately halihef variance in the PCC scores in both
languages. The (adjusted} Ralues for PVC scores are considerably lower. dfoee,
more than half of the variance of the segmentali@ay in the KEB children in the study
was not accounted for by the regression model. éxample, age, according to the
regression model, predicts the PCC scores, witbraddie associated with higher PCC
scores, in both languages. The English PCC sc6i@3,8B8E and 5G are 81.02%, 43.26%
and 78.72%, respectively. It is easy to see howdider the child, the more accurate their

production’ may be a statement of overgeneraligatio

3.4.3 ACCELERATION OR DECELERATION?

When the individual PCC scores of the KEB childiare compared against their
respective monolingual norms, there was evidenathitingual children’s phonological

skills were decelerated compared to monolingudtiodm. However, deceleration was not
the norm as previously suggested (Goldstein & @slléeve-Neumann, 2007; So & Leung,
2006). The majority of the KEB children obtained@®€cores that would be expected in
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monolingual children in both languages across ageps. The current study found no
evidence that older bilingual children show advahpéonological skills compared to

monolingual children of the same age as tentatiadllyded to in Hambly et al. (2013).

Almost half of the children aged between 5;6 andl @ytained PCC scores that were
considerably lower than monolingual children intblsinguages (Figure 3.10). Moreover,
there was no evidence of acceleration in KEB childn any age group in terms of their
segmental accuracy in either language. The PC@saifrilingual children may become
comparable to that of monolingual children beydmaldge of six years but older bilingual
children are not necessarily more accurate tharmegehed monolingual children.

KEB children whose Korean PCC scores were lowen tha MK age group means
tended to be exposed to fewer Korean language xtsntdan those who scored
comparably with the MK children. Children with Ergljl PCC scores that were lower than
ME age group means were associated with youngeftesgpeexposure to English and fewer
English language contexts. Note that the latterfaetors were not statistically significant
factors predicting segmental accuracy in Englisimflour regression analysis. The factors
that influence phonological development of bilingalildren do not necessarily have to
be consistent with the factors associated with toarehigher PCC scores compared to
monolingual children, as the regression and thepezoative analyses were addressing
different issues. Nevertheless, there may be metbgital reasons why there is a
difference in the results of the two analyses. fHggession analysis included seven-year-
old KEB children, whereas Mann-Whitney U tests wlid include them because Dodd et
al. (2003) only included children up to the agédfl. When the regression analysis was
re-run without the seven-year-old KEB children wéd@nglish PCC scores were stable,
(as reflected in the small standard deviationsabl@ 3.4), the number of English language
environments did emerge as a statistically sigaificoredictor of English PCC scores.
Hence, these findings appear to support the suggetitat the number of different
language contexts to which the KEB children areosep influences their segmental
accuracy.

Segmental accuracy results of the current studethee supports deceleration, but not
acceleration, as predicted by the IDS model. Nwd deceleration in the IDS model was
defined in quantitative terms (“overall progresstit acceleration in qualitative terms (“a
certain property”) (Paradis & Genesee, 1996). Haxethe KEB children whose PCC
scores were comparable with their monolingual cewparts do not easily fit within the

framework of the IDS model, as its hypothesised ifeatations of interdependence are
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acceleration, deceleration and transfer. Such idnilthave also been reported in previous
studies in different bilingual populations (e.g.I@&ein et al., 2005; Lin & Johnson, 2010).
Fabiano-Smith and Goldstein (2010) provided an aetfor the bilingual children whose
phonological development was comparable with magolal children. They claimed that
the rates of phonological development in bilingabklldren can be similar to that in
monolingual children because the acceleration amdeldration effects operate
simultaneously thereby cancelling out the effe€esazh other. However, acceleration and
deceleration describe how the differences betwemroiimgual and bilingual phonological
development could be manifested but not ‘effedtsit thave certain operational reality
(Fabiano-Smith & Barlow, 2010; Keshavarz & Ingra2002; Paradis & Genesee, 1996;
Prezas et al., 2014). As there is no empirical enwig to suggest that acceleration and
deceleration are operations that drive phonologieaielopment, thad hochypothesis
made in Fabiano-Smith and Goldstein (2010) is diffito accept as an explanation for
why segmental accuracy between monolingual andduil children is comparable.
Furthermore, even those who obtained PCC scorepamainle to monolingual children
were qualitatively different from their monolinguabunterparts as revealed by their
phonetic inventories (Table 3.7). Although thereswa evidence of acceleration in
segmental accuracy, acceleration (as well as datiele in the case of English) was
evident in the phonetic inventories. The outcomfesomparison between bilingual and
monolingual children differ depending on whethegmeental accuracy or phonetic
inventory) is used. The previous studies that eggacsegmental accuracy measures (e.g.
Bunta et al., 2009; Gildersleeve-Neumann et alQ92also suggested that bilingual
children were decelerated in their phonologicallskiwhile the studies that compared
phonetic inventories suggested that bilingual amshalingual children had comparable
phonological skills (e.g. Fabiano-Smith & BarlowQ1®). However, our comparative
analysis of phonetic inventories between KEB biliagchildren and their monolingual
counterparts does not agree with the findings dfidgre-Smith and Barlow (2010) that
Spanish-English bilingual children had phoneticemtories that were commensurate in
complexity with their monolingual counterparts. KEBildren younger than 7;0 could not
be said to have phonetic inventories that werelaimn complexity to monolingual
children in either language. KEB children’s phoaétiventories could not be determined
to beeitheracceleratedr decelerated (Table 3.7).

Bilingual children are considered fundamentallyeti&ént from monolingual children in

their development of phonological systems (Hamtlilyle 2013) and other aspects of
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language and cognitive development (e.g. Bialys&iK)9; Bialystok, Craik, Green, &
Gollan, 2009; Grosjean, 1989; Meisel, 2006). Ofrseuthere is theoretical knowledge to
be gained from comparing bilingual and monolinguishgual phonological development.
However, attempts to determine whether bilingu@dedn are accelerated or decelerated
compared to monolingual children are likely to |lgadovergeneralised and reductive
conclusions about bilingual phonological developmés far as clinical applications are
concerned, only general trends and tendencies eaudigested. While Korean /s/ was
consistently acquired earlier in KEB children, thaes a lack of systematicity in the
comparative acquisition of English fricatives. ldd#ion, the IDS model of bilingual
phonological development considers deceleratiomf@ryed to monolinguals) a ‘normal’
aspect of phonological development in bilingualdrgn. However, phonological delay is
a clinical condition that requires clinical intentn (Dodd, 2005, 2011). Then the
guestion of interest to speech-language therapstshow decelerated is typical®o
definitive answer could be offered to this quesfimm the current study (nor from other
previous studies). Furthermore, not all KEB chitdrehowed decelerated rates of
phonological development and it was not possibledentify the factors leading to
deceleration in bilingual phonological developm&ia.matter how statistically significant
the findings may be, the exceptions to the gertezatds in how bilingual children differ
from monolingual children could potentially reflentisdiagnoses of SSD in clinical
practice. Diagnostically relevant conclusions carfm@drawn by comparing bilingual and
monolingual children who are fundamentally diffarenthe use and development of their

languages.

3.4.4 CROSS-LINGUISTIC EFFECTS

The current study focused on the manifestationrosszlinguistic effects at points of
structural overlap between Korean and English. dwts of structural overlap, we found
equivocal evidence for cross-linguistic effects,saggested by Hulk and Muller (2000)
and Nicoladis and Paradis (2011). With regard taekia /I/, structural overlap would
hypothesise that KEB children are likely to prod{i¢éor [ (], because of the influence of
the English structural pattern in which Englishigltealised as [I] (Nicoladis & Paradis,
2011). However, only three KEB children producddihen they should have produced
[c]. There does not seem to be a unique profile esahthree children, which makes it
unlikely that external factors are associated estbneous productions of [I]. On the whole,
the English structural pattern of /I/ influencingpguction of Korean /I/ was not common.
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In addition, the general trend in older KEB childfer lower production accuracy of stops
in Korean than in English is attributed to KEB dnén aspirating word final stops. Korean
stops are always lax, unreleased and unaspiratedoid final position (Chapter 2).
According to structural overlap, we would expeat torean pattern to influence KEB
children to unrelease and deaspirate word finglssio English. The opposite case was
observed. However, word final voiced obstruentsEimglish were produced as their
voiceless counterparts (e.gmfk] for /fiog/). Word final stops are always voiceless and
voiced and voiceless lax stops are in complemensstyibution in Korean (Chapter 2),
which likely influenced KEB children to erroneouglyoduce voiceless word final stops
in English. Interestingly, aspiration of word firetbps in Korean and devoicing of word
final obstruents in English were more frequent aquryger children than older children
(also see Chapter 4). In addition, lower EnglisfCHK younger children mostly reflected
errors associated with tense-lax vowel distinctiomors associated with tense-lax vowel
distinction have also been documented in a diffesardy for bilingual children who were
exposed to two vowel systems in which one languagde phonemic tense-lax vowel
distinction while the other language did not (Gikleeve-Neumann & Wright, 2010).
However, unlike the previous study which found sectors in five-year-old bilingual
children, lax-tense vowel distinction errors weoirid almost exclusively in the three-
year-old KEB children in the current study. Yound€EB children were exposed to
Korean proportionately more than they were to Eiglisee Table 3.3). While it is not
possible to tease apart age and the proporticangiuiage exposure in the current study, it
may be tentatively suggested that chronological mgg be a factor influencing the
manifestations of cross-linguistic effects. Thiggestion would also be consistent with
our earlier discussion that age is a factor inftueg phonological development in KEB
children and that phonological skills become insimegly commensurate with age for
monolingual children.

However, in another aspect of phonological develpnm KEB children, there was a
tentative indication that cross-linguistic effectsmnifested directionally at a point of
structural overlap and that it may be uninfluenogeéxternal factors. English /s/ is realised
as [s], while Korean /s/ is realised as eitherds][d], creating a structural overlap.
Consistent with the previous findings (AndersorQ£0Qthe age of mastery of /s/ in Korean
is considerably earlier in KEB children compared NtK children. This could be
interpreted as exposure to English facilitatinguasitjon of /s/ in Korean. There was a

clear directionality in this case; from English éostructural pattern) to Korean (two
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structural patterns). External factors did not sdennfluence this, as almost all KEB
children were accelerated in production of Koresih Nevertheless, there were some
difficulties in applying the core concepts of stural overlap to explaining the mastery of
the Korean allophonic variant,/JisStructural overlap would hypothesise that masger
this allophonic variant should be delayed, bec&mgish /s/ will influence KEB children
to use its consistent pattern. This was not the éasKEB children. It could be that the
presence of English phonemg@ whose acoustic characteristics share perceptodasty
with Korean [§, has negated the hypothesised delay in masténamgroduction of the
allophonic variant of Korean /s/, providing only laiguous evidence for structural overlap.
An alternative explanation may be that earlier &itjan of /s/ in Korean is due to the
transfer from English. As discussed earlier, Gitiave-Neumann and Wright (2010) is
one of the rare exceptions that found evidenceréorsfer. They found transfer from the
dominant language (Russian) to the other languzgglich). In the current study, however,
the majority of the KEB children were Korean donmha

Transfer is worth further discussion. Although thedence for transfer was scarce in
previous literature, we found evidence for transdsrframed within the IDS model.
However, there are some questions regarding theenaf transfer. The two children who
produced ] for /s/ in Korean appear to support the hypotsegimanifestation in the IDS
model, ast/ is a phoneme specific to English. Such a patéerroneous productions is
a common developmental error in MK children (MKiim, 2006). Hence, the substitution
of [0] for /s/ in Korean could reflect the developmergedcess in bilingual phonological
development (Gildersleeve-Neumann et al., 2008} ihteresting to note that the only
two children in the study who produced] [n Korean were also siblings. In the current
study, we are unable to discuss the extent to wimicbrent characteristics and external
factors contribute to developmental processes andsdinguistic effects in bilingual
children. We did however follow up with these gilgis (4A and 6E) till 5;1 and 7;4,
respectively, and will discuss them further in Cleap 4 and 5.

The other finding relating to transfer was the sitlgon of [tg] for /tf7 in English (e.g.
[watg] for /watf/). This finding may need to be interpreted in tbatext of phonological
development in KEB children. Age of mastery of Kamés/ coincided with that of English
/s/. In addition, Englishf/ appeared to be mastered at the same time asnfglish f/
shares perceptual similarity with the palataliskapaonic variant of Korean /s/. Thus, the
mastery of /s/ (including its allophonic variant)Korean corresponded with the mastery

of these segments in English. These findings msy bé related to age of acquisition of
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affricate consonants. The age of acquisition ofiGdfe consonants in KEB children is
unexpectedly early in both languages. It is earttean that reported in respective
monolingual children. It may be that earlier magt/[/ in English and /s/ in Korean had
a ‘knock-on’ effect, leading to early mastery driahtes in both languages. It should also
be noted that the English affricate consonants wetenastered by the three and four year
olds in the previous KEB studies (Anderson, 2004;di al., 2009). These studies only
included English language learners. The majoritghef three and four year olds in the
current study were reportedly exposed to both lagga from birth. However, even 3G
and 4E, who were exposed to English language emvients for the duration of two and
ten months, respectively, had the English affrigate their phonetic inventory. The
difference between the current study and the pusvitudies may be attributed to the
difference in methodology. Anderson (2004) requiaédeast two occurrences of speech
sounds for it to be included in the phonetic inoeias.

Although KEB children had /s/fl//and /f/ in their English phonetic inventory, they
were not always produced accurately (see Figurardd3.4). For example, some children
produced f] for /s/ (e.g. [ofid3] for /spsidz/) and [s] for f/ (e.g. [fisiy] for /fifiy/) as well
as [t$] for /tf/. In the current study, producinf for /s/ and [s] for fI in English were not
considered transfer, as we were investigating tesress framed within the IDS model,
which only considers production of language-spedafeech sounds in the production of
the other language. When we consider the allophearations of Korean /s/ and
erroneous productions of /sf/ And /f/ in English, these may reflect reorganisation of
phonological systems in bilingual phonological depenent (Dodd et al., 1996;
Gildersleeve-Neumann & Wright, 2010; Holm & Dodd99®b). Bilingual children
undergo a period during which phonemes and thelisagion rules are being learned and
re-specified for each language and this period beagharacterised by overgeneralisation
of realisation rules specific to one language twdpction of the other language, affecting
the efficiency of extracting and following languagggecific realisation rules (Ellis, 2008;
Gildersleeve-Neumann & Wright, 2010; Holm & Dod@98b). Such reorganisation of
phonological systems may be prominently manifestiedre there are shared segments or
points of structural overlap between two phonolabgystems (Gildersleeve-Neumann &
Wright, 2010; Hulk & Muller, 2000), wherein the dymic processes of specifying the
phonemic contrasts and allophonic variations fahdanguage take place (Dodd et al.,
1996; Gildersleeve-Neumann & Wright, 2010; Goldst&iWashington, 2001; Holm &
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Dodd, 1999b). Then, to suggest that producing ftg /tf/ in KEB children reflects a

language-specific phoneme being ‘transferred’ éodther language seems too simplistic.

3.4.5 SUMMARY AND CLINICAL IMPLICATIONS

The current study is largely in agreement with Hpned al. (2013) whose systematic
literature review concluded that there is a queieadifference between bilingual and
monolingual phonological development. There areiaht risks in applying monolingual
norms for bilingual children with suspected SSD ef#iore, clinical use of available
monolingual norms should be avoided for bilingualldren. We also suggested that the
current approach of comparing bilingual phonolobidavelopment to monolingual
phonological development may need to be recongide®it can lead to overgeneralised
and reductive conclusions. We also offered finditigg challenged previous suggestions
about bilingual phonological development. Specijca(1) deceleration, compared to
monolingual children, was not the norm in bilingpabnological development (Goldstein
& Gildersleeve-Neumann, 2007; So & Leung, 2006),di@er bilingual children did not
have more advanced phonological skills than mogakh children (Goldstein & Bunta,
2012; Grech & Dodd, 2008) and (3) cross-linguigtifects were not necessarily more
pronounced in sequential bilingual children thamytlwere in simultaneous bilingual
children (Goldstein & Gildersleeve-Neumann, 2007).

We suggested that bilingual phonological develogmeas characterised by both
developmental processes and cross-linguistic efféildersleeve-Neumann et al., 2008).
Cross-linguistic effects reflect manifestations afterdependence between two
differentiated phonological systems. Establishiwg differentiated but interdependent
phonological systems means that for the sharedgrhes, if their realisation rules are
different for each language, the phonological syst@eed to be reorganised to specify
and refine language-specific realisation rules d&tleeve-Neumann & Wright, 2010;
Holm & Dodd, 1999b). Although the current study slo®t offer unequivocal evidence
for structural overlap, our findings suggest thaiss-linguistic effects arbkely to be
manifested at points of overlap in allophonic vatg&abetween the two languages (cf.
Fabiano-Smith & Goldstein, 2010). Identifying symbints of overlap may be useful for
speech-language therapists to consider the pdtgngieoblematic areas for bilingual
children.

There were considerable individual variations inBKghildren. As Hoff (2013, p. 215)

states, “expectations for bilingual children muséted depending on the circumstances of
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their bilingualism, and the circumstances of bilingjdevelopment vary widely on multiple
dimensions”. Our study suggests the number of miffe contexts to which bilingual
children are exposed may be one of the importanedsions to consider in stratifying
normative data (see Hoff & Core, 2013 for a revielm)the absence of comprehensive
normative data for KEB children, speech-languageapists could utilise a peer-child
comparison analysis in conjunction with the infotima provided in our study (cf.
Hemsley, Holm, & Dodd, 2014). For the peer-childnparison analysis, speech-language
therapists should consider age-matched KEB childdemare receiving similar properties
of language exposure as the KEB children in questio

As a final comment, the premise of research imgial phonological development
conducted by speech-language therapy researcherdden that the availability of
information about typical bilingual phonological vddopment will enable speech-
language therapists to identify those with SSD. kelesv, without normative data, typically
developing bilingual children cannot be reliablgmdified either. It is possible that some
of the KEB children in the current study may haneSsD. Goldstein et al. (2010) took a
cautionary approach to ensure that their bilingiralidren were typically developing by
making sure that the PCC scores obtained by tlieghil children were above 80%.
However, 25% of the KEB children in the currentdstwbtained a PCC score lower than
80% in either language. This may suggest that thigrary criterion used in Goldstein et
al. (2010) may not be a valid cut-off PCC scorelébermine the typicality of bilingual
phonological development. The following chaptersidars surface-level speech errors to
investigate whether types of errors KEB childreoduce are a better indicator of typical
phonological development and whether an error aimalyan provide clinically relevant
information for speech-language therapists workith KEB children with suspected
SSD.
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4 ERRORS

4.1 |INTRODUCTION

It is widely accepted that children with SSD aré advomogeneous group (Dodd, 2005;
Lewis et al., 2006; Shriberg et al., 1997b; Shghketral., 2010; Stackhouse & Wells, 1997;
Tyler, 2010). Different classification systems habeen proposed to explicate the
heterogeneity in SSD and have been extensivelgwad in Waring and Knight (2013).
One approach to classifying the subgroups of olildwith SSD is the Differential
Diagnosis System (Dodd, 1995, 2005). Based on i&tigu symptomatology, the
Differential Diagnosis System suggests the bestrion to determine whether a child’s
phonological development is typical or disordeiethe surface-level error patterns. Error
patterns are considerecdknically relevantdescriptive device to represent the consistent
and systematic discrepancies between adult’s taget the child’s erroneous productions
(Pena-Brooks & Hegde, 2000; Zhu & Dodd, 2006). 8ysvof speech-language therapists
found that error pattern analysis was the mosuiatly completed phonological analysis
procedure for children with suspected SSD (McLeodaker, 2014; Skahan et al., 2007).
Five occurrences of a particular error type (etgpming, cluster reduction) that are
produced by at least 10% of the children in theesgnoup are defined as a typical, age-
appropriate error pattern. Children who producerepatterns that are typical in the
normative sample but used only by a younger ageipgrare considered delayed
(phonological delay). Those who produce error past¢hat are used by less than 10% of
the normative sample are considered atypical (Badd., 2003). The latter is referred to
as phonological disorder in the current chapteffebant subgroups of SSD classified
based on error patterns in the Differential Diagm8ystem are suggested to reflect distinct
underlying processing deficits (Crosbie et al.,200Dodd, 2011; Dodd et al., 1989; Holm
et al., 2008). Children in the different subgroumsve also been shown to respond
differentially to different types of treatment (Bwofield & Dodd, 2011; Crosbie et al.,
2005; Dodd & Bradford, 2000). The Differential Draapis System has now been applied
to children who speak languages other than Engiigtuding Cantonese (So & Dodd,
1994), Mandarin (Zhu & Dodd, 2000b) and German (BoRodd, 2001), supporting its
applicability across different languages. Howethez,availability of information regarding
typical, developmental error patterns and when they expected to be resolved in
bilingual children is scarce. The following sectiosaviews the literature on error

production in bilingual children.
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4.1.1 ERROR PRODUCTION IN BILINGUAL CHILDREN

Table 4.1 summarises the main findings of 21 asickeporting on error production in
bilingual children. It should be noted that thesend universally accepted procedure for
analysing errors (Miccio & Scarpino, 2008). As suthere are differences in the
methodology used for error analysis in the studietewed in Table 4.1. Fifteen articles
were identified from the recent systematic literatueview on bilingual phonological
development (Hambly et al., 2013). Those that rigggbonly on age of acquisition of
speech sounds or segmental accuracy were exclitieee articles were identified via
bibliography search of the 15 articles from thetesymtic literature review (Gildersleeve-
Neumann et al., 2009; Salameh et al., 2003; So#be2006). Two more recent articles
have been included in the table (Morrow et al.,£2®rezas et al., 2014). One article was
identified from a literature search using the Redeanformation Service System
International database (J. S. Kim et al., 2010).

Studies with a large sample size were rare, with thmee studies in Table 4.1 including
more than 50 bilingual children. The youngest akitdwere the two-year-old bilingual
children in Grech and Dodd (2008) and the olde#dlidn were Japanese-Korean bilingual
children with the mean age of 8.2 years in J. 3n kit al. (2010). The most studied
bilingual population was Spanish-English bilingudlildren followed by Cantonese-
English bilingual children.

74



Table 4.1.Error production in bilingual children

Study Participants Major findings
Anderson Five sequential Four children produced unusual non-target responses
(2004) bilingual children with  in English, including substituting [w] for /v/,
various first languages dentalisation of alveolar fricatives, lateralisatiaf
(3;9-4,9) fricatives and affricates. Voicing errors were

identified in one child (i.e. delayed). Unusualoesr
were also identified in their first languages,
including aspiration of postvocalic unreleased stop

in Korean.
Ballard & 20 Samoan-speaking Influence of the English phonology can lead to
Farao children (4;0-4;11) unusual error patterns in Samoan, such as initial
(2008) growing up in English  glottal stop deletion. Vowel length errors werepals
language dominant observed, suggested to be due to a transfer of the
environment English prosodic pattern into Samoan (only Samoan
was investigated).
Briceetal. 16 simultaneous Bilingual children were different from monolingual
(2009) Spanish-English children. Occurrences of velar fronting and stogpin
bilinguals aged four andwere higher in English. Interference was uncommon.
five years
Dodd et al. 16 Cantonese-English Some (but not all) bilinguals produced error paiger
(1996) bilinguals (2;1-4;3) that would indicate delayed or atypical development

in monolingual children. Cantonese was more
susceptible to delayed and atypical errors, even
though the children spoken Cantonese as their first
language.

Gildersleeve 23 English-Spanish Cross-linguistic competition influences erroneous

-Neumann  bilinguals (3;0-3;10), productions, with a higher frequency of errors in

et al. (2008) assessed twice bilinguals than in their monolingual counterparts.
However, bilingual children produced error patterns
that were not due to a cross-linguistic effecthsas
the substitution of glottal stop for a word-final
consonant (only English was investigated).

Gildersleeve Six Spanish-speaking No obvious effects of English exposure on

-Neumann  children (3;2-3;10) consonants and syllable structures in Spanish were
et al. (2009) assessed twice before observed. Vowel errors increased following
and after English exposure to English, which has a more complex
exposure vowel system than Spanish (only Spanish was
observed).
Gildersleeve 14 Russian-English Bilinguals produced statistically significantly higy
-Neumann  bilinguals (3;3-5;7) rates of substitution errors (both consonants and
& Wright vowels) compared to the monolingual control group.
(2010) Bilinguals also produced Russian-influenced speech

sounds in the production of English words (only
English was investigated).

Goldstein & 12 simultaneous Bilinguals showed more advanced phonological
Washington Spanish-English skills in English, compared to their monolingual
(2001) bilinguals (4;0-4;11) counterparts. The opposite pattern was observed in

Spanish, in which a higher occurrence of error
patterns was produced by bilinguals than
monolingual Spanish-speaking children.

75



Study

Participants

Major findings

Goldstein et 15 Spanish-English Bilingual children produced similar error patterns

al. (2005) bilinguals aged 5;0-5;5 compared to their monolingual counterparts.
Atypical error patterns by monolingual standards
were uncommon in bilingual children.

Goldstein & Ten Spanish-English  Bilinguals showed more advanced phonological

Bunta bilinguals with mean  skills in English than the monolingual control gpou

(2011) age of 6;0 There were no significant differences in the
percentage of occurrence for error patterns in
Spanish between the bilinguals and the monolingual
control group.

Grech & 92 Maltese-English Bilinguals produced similar error patterns to

Dodd (2008)

bilinguals (2;0-6;0)

monolingual Maltese-speaking children up to the age
of four years. Bilinguals produced fewer error
patterns beyond the age of four years than the
monolingual children, suggesting a more rapid
acquisition of phonological competence by the
bilinguals (only Maltese was investigated).

Haetal., Three sequential No error patterns in Korean were identified, evan f
(2009) Korean-English the child aged 3;10. In English, vowel errors were
bilingual children, aged common in all children and stopping and cluster
11 years, 3;10 and 6;0 reduction persisted beyond the age expected of
monolingual children.
Holm & Two sequential Children produced error patterns (in both langupges

Dodd (1999)

Cantonese-English
bilinguals followed
from 2;3-3;1 and 2;9-
3,5

considered atypical in their monolingual
counterparts, following the introduction of English

Holm &
Dodd (2006)

40 sequential
Cantonese-English
bilinguals (2;2-5;7)

Some (but not all) bilinguals produced error patser
that would indicate delayed or atypical development
in monolingual children in both languages.

Kim et al. 28 Japanese-Korean  Bilinguals produced error patterns typical of
(2010) bilinguals with mean  monolingual Korean-speaking children but at a
age of 8.2 years much higher rate and much longer than their
monolingual counterparts (i.e. delayed). Bilinguals
also produced a greater number of error pattears th
the monolingual control group (only Korean was
investigated).
Law & So 100 simultaneous Error patterns were similar to their monolingual
(2006) Cantonese-Putonghua counterparts. Phonological interference was rare.
bilinguals (2;6-4;11) Language dominance influenced production of error
patterns.
Lin & 24 sequential Mandarin Children did not show delayed error patterns in
Johnson (Putonghua)-English  either language compared to their monolingual
(2010) bilinguals aged four and counterparts. There were no atypical error patterns

five years

Mandarin but some Mandarin-influenced error
patterns in English.

76



Study Participants Major findings

Morrow et 19 English language  No atypical error patterns were reported but they
al. (2014) learners (5;0-7;6) with produced typical error patterns at a higher rate.
various first languages Stopping and cluster reduction were present beyond
4.6, which would be indicative of phonological
delay by monolingual standards (only English was
investigated).

Prezas et al. 56 sequential Spanish- No atypical error patterns reported but bilingual
(2014) English bilinguals (4;0- children had higher percentages of occurrence than
5;8) monolingual counterparts. There was no difference
between boys and girls.

Salameh et Ten Swedish-Arabic Bilingual children produced error patterns which
al. (2003) bilinguals (3;11-6;7) would be considered atypical in their monolingual
counterparts (e.g. consonant insertion).

So & Leung 40 Cantonese- Bilingual children produced error patterns that
(2006) Putonghua bilinguals  would indicate delayed or atypical development in
(2;6-5;6) monolingual children. Bilinguals also had persigtin

vowel errors, reflecting a transfer of vowel segtaen
from one language to another.

The recent literature review (Hambly et al., 2048) the previous chapter suggested that
there were qualitative differences in phonologidalrelopment between bilingual and
monolingual children. However, at least five agg&lIn the literature reviewed in Table 4.1
found that error patterns in bilingual children @esimilar to monolingual children in at
least one language. Lin and Johnson (2010, p. 88@¢luded that “the phonological
patterns of the bilingual and monolingual childneare more similar than different”.
Goldstein et al. (2005) also found that Spanishli&hdilingual children produced error
patterns that have also been observed in their imgoal counterparts. N. C. W. Law and
So (2006) provided findings from 100 Cantonese-fghioa bilingual children, which
mirrored the findings of these two studies. Othedies have provided more equivocal
findings. Grech and Dodd (2008) reported that thierepatterns produced by Maltese-
English bilingual children were similar to their maingual counterparts, but only for
younger children. Older bilingual children produdeder error patterns than monolingual
children. Both Goldstein and Washington (2001) &wddstein and Bunta (2012) found
that Spanish-English bilingual children demonsttatere advanced phonological skills
in English, as evidenced by lower rates of occureeof error patterns, but worse or
commensurate skills in Spanish, compared to tlesipective monolingual counterparts.
Gildersleeve-Neumann et al. (2009) reported thatethvas no obvious impact on error
patterns affecting consonants and syllable strastysroduced by Spanish-speaking
children after they were exposed to English. Howetley found a significant increase in
vowel errors following exposure to English. Oth&udées have also reported on vowel
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errors in bilingual children beyond the age of éhrgears (Ballard & Farao, 2008;
Gildersleeve-Neumann & Wright, 2010; Ha et al., 200n & Johnson, 2010; So & Leung,
2006). Research suggests monolingual English-spgakiildren generally master vowels
by the age of three years (Dodd et al., 2003; Janak, 2001; Mcintosh & Dodd, 2008),
which suggests that error patterns in bilingualdckein may be more persistent than those
in monolingual children. Error patterns typical ofonolingual children, affecting
consonants and syllable structures, have been fowrx resolved at an older age or
produced at a greater frequency in bilingual ckildn many studies (Brice et al., 2009;
Dodd et al., 1996; Gildersleeve-Neumann et al.,.82@boldstein & Washington, 2001;
Holm & Dodd, 2006; J. S. Kim et al., 2010; Morrowed, 2014; Prezas et al., 2014; So &
Leung, 2006). Given the proportion of the childseeho produce typical error patterns
much longer than their monolingual counterparte, delayed resolution of typical error
patterns likely reflects a characteristic of typiphonological development in bilingual
children rather than phonological delay, as describ the Differential Diagnosis System
(Dodd, 2005). In particular, J. S. Kim et al. (2Df6und that liquid deletion, which is a
typical error pattern resolved by the age of thyears in monolingual Korean-speaking
children, was still prevalent in the sample of Jase-Korean bilingual children with a
mean age of 8;2 years. Clinical use of monolingwains even for older bilingual children
may be diagnostically problematic.

Other studies have found that bilingual childreoduced error patterns atypical of their
monolingual counterparts in at least one langudgedd et al., 1996; Gildersleeve-
Neumann et al., 2008; Holm & Dodd, 1999b, 2006 a8adh et al., 2003; So & Leung,
2006). For example, substitution of glottal stoprav initial consonant deletion and
backing have been reported in bilingual childrerod® et al., 1996; Gildersleeve-
Neumann et al., 2008; Holm & Dodd, 1999b, 2006)MIE children, such error patterns
would be indicative of a phonological disorder (dp8005). These studies make a strong
case against the clinical use of monolingual ndien$ilingual children.

It should be reiterated that the studies revieveefhshave produced discrepant results.
The literature points to at least three factorsawsider for why the findings have been so
inconsistent. The first is language dominance lifidpiial children. Paradis (2001) defined
language dominance as the language of the greagessure. This approach has also been
taken in the literature on error production inrmjiial children, which conflates language
dominance and language exposure. Both Lin and doh(2610) and So and Leung (2006)

suggested that language dominance plays a cratgalAs summarised in Table 4.1, the
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former reported that monolingual and bilingual dreéin are similar, while the latter
suggested that bilingual children produce errotgpas atypical of monolingual children.
Nevertheless, they reached a similar conclusioardigg the role of language dominance
in production of error patterns. They suggesteduage dominance “may help to prevent
unusual speech patterns from occurring” (Lin & Jgm 2010, p. 381) and that dominant
language was less influenced by bilingualism (Sd.€ung, 2006). Interestingly, with
regard to language dominance, the opposite wasifoubodd et al. (1996). Cantonese-
English bilingual children produced ‘atypical’ andelayed’ error patterns more in
Cantonese, even though Cantonese was their dontioaré language. On the other hand,
Gildersleeve-Neumann et al. (2008) on Spanish-Endjilingual children and N. C. W.
Law and So (2006) on Cantonese-Putonghua bilingoigddren suggested that language
dominance was not a significant factor. N. C. Wwlaad So (2006) specifically addressed
the issue of language dominance and found thatgoiéil children produced typical error
patterns comparable to monolingual children regaslof language dominance and that
the acquisition of the phonology of the dominamigiaage was not faster than that of the
non-dominant language. Evidence for language dammaas a factor influencing
production of error patterns in bilingual childnsrinconclusive.

The second potential factor influencing error pichn in bilingual children is the age
of language acquisition. It has been suggesteddiffatent underlying mechanisms may
operate in bilingual phonological development dejiesm on age of language acquisition.
For example, the IDS model assumes that simultanddingual children have two
separate phonological systems from the onset afigbgical acquisition (Keshavarz &
Ingram, 2002; Paradis, 2001). For sequential hbilagchildren, the second language
phonology was suggested to be established initigllyuperimposing the second language
phonology onto the first language phonology (Watsb®91; Wode, 1980). It was
therefore suggested that cross-linguistic effeatsl d@ifferences from monolingual
phonological development may be more pronouncedeiquential bilingual children
(Goldstein & Gildersleeve-Neumann, 2007). Suchitbical discussions suggest ‘delayed’
and/or ‘atypical’ error patterns may be more premalin sequential bilingual children.
Empirical data so far have suggested otherwisee@leeve-Neumann et al. (2009) found
that sequential Spanish-English bilingual childrneere comparable to simultaneous
bilingual children from a previous study by Goldstand Washington (2001) in terms of
phonological skills. Comparing the error pattermsedpiced by simultaneous Spanish-

English bilingual children in Brice et al. (2009)casequential Spanish-English bilingual
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children of the same age group in Prezas et al4R@here are no remarkable differences,
with both groups producing velar fronting and stogpof fricatives more in English than
Spanish. One exception is Morrow et al. (2014) idund that the earlier exposure to a
second language was associated with more advareawblogical skills in sequential
bilingual children. The length of duration of seddanguage exposure was also associated
with advanced phonological skills. However, mostlings in the literature are consistent
with Holm and Dodd (2006) and the previous chaptehis doctoral thesis which found
that age of second language acquisition was nignéfisant factor in bilingual children.
Nevertheless, the number of studies directly adilmgsthe age of second language
acquisition is limited.

The third potential factor is phonological typolody account for both ‘atypical’ and
‘delayed’ error patterns in bilingual children, thieerature has offered explanations
relating to differences in phonological typologiesthe languages to which bilingual
children are exposed (e.g. Dodd et al., 1996; @Gldeve-Neumann et al., 2009; Holm &
Dodd, 1999b, 2006; N. C. W. Law & So, 2006; Preztaal., 2014). According to Dodd et
al. (1996), bilingual children produce ‘atypicatter patterns when the languages to which
they are exposed markedly differ in the constrdindg limit the segmentation of speech
signals. A relative complexity of one phonologisgstem compared to the other has also
been suggested to be a potential factor determinowy the phonological systems are
reorganised in bilingual children (Gildersleeve-Neunn et al., 2009; N. C. W. Law & So,
2006). Gildersleeve-Neumann et al. (2009), for gXamattributed an increase in vowel
errors in Spanish-speaking children following tha&raduction of English to the
reorganisation of the vowel system as a resuleaigdexposed to a more complex vowel
system in English. All studies on Cantonese-Engdbidingual children have consistently
reported that the bilingual children produce ‘atgbi error patterns (Dodd et al., 1996;
Holm & Dodd, 1999b, 2006). On their own, these iimg$ may support the notion that
differences in phonological typology play a roleé@organisation of phonological systems
whose processes are manifested as error pattgmpisatof monolingual children. Such
an approach, however, would require a firm thecattiramework that determines what
constitutes complexity and a metric to compare tbltive complexity of two
phonological systems for it to have a cross-lintitiiapplication (N. C. W. Law & So,
2006). In addition, there is only equivocal evideno suggest that exposure to the two
phonologies that differ in their typology is necady associated with production of

‘atypical’ error patterns in bilingual children. I8panish-English bilingual children,
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Gildersleeve-Neumann et al. (2008) suggested tirgbal children produced ‘delayed’
and ‘atypical’ error patterns, while Goldstein {2005) found that there were no obvious
differences between the Spanish-English bilingubildeen and their monolingual
counterparts. The same discrepancy between staflibe same language pair was also
documented with Cantonese-Putonghua bilingual dmnléis summarised in Table 4.1 (N.
C. W. Law & So, 2006; So & Leung, 2006). Furthermdrin and Johnson (2010) found
that Mandarin (Putonghua)-English bilingual childrdid not produce ‘atypical’ error
patterns compared to their monolingual counterpat®n though the Mandarin and
English phonologies could be argued to have matyealogical differences. Therefore,
whether the difference in phonological typologw ifactor influencing production of error

patterns in bilingual children requires furtherastigation.

4.1.2 THE CURRENT STUDY

In the absence of valid normative data for bilidgetaildren, it is tempting to compare
bilingual children with available monolingual norn@f the 21 studies we reviewed, only
three studies suggest that production of erroepadtin bilingual children is comparable
to that of monolingual children imoth languages. However, the findings of these studies
were inconsistent with other studies investigabilongual children exposed to the same
language pairs (compare the two studies reportmgCantonese-Putonghua bilingual
children in Table 4.1). Weighing the evidence i tliterature, the clinical use of
monolingual norms for bilingual children is likely lead to a misdiagnosis. In particular,
as the majority of the studies reviewed in Tablk guggest delayed resolution of or a
greater frequency of occurrence of typical erratguas in bilingual children, the use of
monolingual norms is likely to lead to inaccuratentification of bilingual children with
a phonological delay.

The primary aim of the current study is to desctlieetype of errors produced by KEB
children. The type of errors produced by KEB chaldwill be compared to that produced
by ME (Dodd et al., 2003) and MK children (M. J.nii2006). Factors associated with
production of different types of errors are alsplered. Finally, the current study will
consider the clinical application of the DifferaitDiagnosis System (Dodd, 1995, 2005)
for KEB children with suspected phonology delay alisbrder. Before we outline the
Methodology, we first provide brief descriptionsasfor patterns in ME and MK children,

as this information will be relevant to our disdoss
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Dodd et al. (2003) identified six typical, develogpmial error patterns found in ME
children aged between 3;0 and 5;11; gliding, de=ffion, cluster reduction, fronting,
weak syllable deletion and stopping. No error pagtewere reported in six-year-old
children. Gliding, in which liquids are realised gl&des, was the most persisting error
pattern, only resolved after 5;11. Deaffricatiod afuster reduction were typical until 4;11.
Deaffrication refers to “modification of the affation feature” (Dodd et al., 2003, p. 642)
and its examples includg for /tf/ and [dz] for /@d/. Cluster reduction refers to deletion of
a segment in the consonant cluster. Fronting en@nsonants and weak syllable deletion
are typical until 3;11 and stopping of fricatival 8;5. In two-year-old ME children,
additional error patterns of final consonant deletivoicing error, fronting fricatives,
assimilation and vowel errors were identified gadgl, all of which are expected to be
resolved by the age of three years (Mcintosh & D@id8). Note that the labdtpnting,
was used to refer to an error pattern in which ¢elar articulation is moved to a more
anterior position” in both ME studies (Dodd et @003, p. 642; Mcintosh & Dodd, 2008,
p. 469).Fronting fricativesreported in Mcintosh and Dodd (2008) included picdg [f]
for /6/ in teeth

M. J. Kim (2006) identified five typical, developmtal error patterns in MK children
aged between 3;0 and 6;5. The most persisting patbern was dentalisation of alveolar
fricatives. Even in the age group of 6;0-6;5, 20f4he MK children were producing
dentalisation. Stopping of fricatives and affricat®as typical till 4;11. Affrication of
alveolar stops and fricatives was typical till 4%ypical simplification of word medial
cluster was also typical till 4;5. Typical simptifition of word medial cluster refers to word
medial syllable final deletion (e.g. [ha.i] for /ho.lay.i/), adjacent regressive assimilation
(e.g. [tsin.de] for /tsim.de/) or coalescence. Simplification of liquid,which the liquid
is deleted (e.g. [ko.€] for /ko.ledy realised as a glide (e.g. [ko.je] for /ko.le/),sngpical
till 3;11. In younger children (aged between 2;G &)11), reduplication, consonant
harmony, word final consonant deletion, tensifisatof lax or aspirated segments (e.g.
[p*o.t*o] for /pto.to/), fronting of velar consonants, nasalisatbtiquid and stopping of

liquid were identified as additional error patterns

4.2 METHODOLOGY

The participants were the same 52 KEB children whpt®nological skills were presented
in Chapter 3. The children’s productions in the milogy subtest of the DEAP and the
APAC were analysed (Dodd et al., 2002; M. J. Kinalet2007, respectively) for errors.
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In the absence of a universally accepted methodnafysing for error, a three-stage
analysis was conducted based on the notion that patterns are a clinically relevant
descriptive device to represent the systematicamsistent discrepancies between the
target form and the child’s realisation. The analysas conducted separately for each
language.

In the first stage, all discrepancies were coditiaded on the surface-level errors in
detail. That is, the discrepancies were codifiezbating to the type of error (e.g. stopping),
the target segment affected (e.g. /f/ to [t]) amfdvposition (except in cases of weak
syllable deletion and assimilation). Different patis of assimilation were also codified.
Examples of initial codification include word irati /f/ stopping to [t], word initial tri-
cluster /spl/ reduction to [pl], and distant regies nasal assimilation. The codification
was also differentiated based on the child’s emoseaealisation, as well as the segments
or the syllable structures affected. M. J. Kim (@0®n error patterns in MK children, used
the codification, liquid simplification, to descetboth deletion of liquid (e.g. [ko.e] for
/ko.le/ and gliding of liquid (e.g. [ko.je] for /Ke/). Such errors were codified differentially
into deletion and substitution in the initial stagfehe analysis, rather than to assume that
these belong to the same error pattern of the nranal study.

More than one codification could be used to desciiite discrepancies between target
form and the child’s erroneous realisation forrayk lexical item. For example, if a child
produced [plas] for /spJa then both word initial tri-cluster /spl/ redumti to [pl] and
depalatalisation of word finaf//to [s] were used to codified the discrepancies. dach
discrepancy, however, only one codification wasdugéat is, word initial /s/ deletion
could not be used in conjunction with word initidlcluster /spl/ reduction to [pl] to codify
the discrepancy in the example above. While somar &pes can be codified with little
or no ambiguity, other errors could incorporate entbran one error type. For example, if
a child produceddun] for bxnds/, then both word final &l deletion and word final /rgd
cluster reduction to [n] could be used to codifig tbrror. The codification in such a case
was determined based on the proportion of the &pas produced for other words in the
assessment by the same child. In other wordsethis was considered word final 4id
cluster reduction to [n], if the same child proddicéuster reduction proportionately more
than word final consonant deletion for the resthef words in the assessment.

In the second stage, the initial codification wakegorised by error types to determine
(1) whether an error type affects a specific phaméeng. /f/) or a specific consonant class

(e.g. fricative) and (2) whether an error type et§gophonemes in a particular word position.
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The patterns of assimilation were also further ys&d by examining whether a specific
pattern of assimilation (e.g. distant regressiv@naigation) was present. For example, the
vast majority of stopping errors in English affettl fricative consonants irrespective of
word position. The only other stopping error waspping of liquid (i.e. [d] for /I/), which
only occurred twice in the whole sample. Therefone, initial codifications of stopping
errors were conflated to stopping of fricative abopping of liquid, respectively. On the
other hand, deletion in word final position affett@l consonant classes, such that, the
initial codifications were conflated to one errgpé, word final consonant deletion.

In the third stage, the codification of errors vedisninated if no child in the sample
produced the error type more than twice. The eklt@d error types in English included
palatalisation of /s/, metathesis, weak syllabléetiten, stopping of liquid, backing of
alveolar stops, nasalisation of fricative, liquatisn of nasal and lax-tense vowel
distinction. In Korean, palatalisation of /s/, matsis, monophthongisation of diphthongs,
stopping of nasal and gliding of affricate werergfiated. A particular error type had to be
produced at least five times by a child and byast 10% of the children in the age band
for it be to classified as an error pattern intloemative study of ME children by (Dodd
et al., 2003). On the other hand, only three oenaes of the same error type were required
in the MK study by M. J. Kim (2006), which makeditficult to determine how error
patterns should be defined in a bilingual contéxithe current study, the data will be
presented in a way that differentiates the ernpesyproduced at least three times and those
produced at least five times to allow comparisothwhe monolingual studies. However,
the small sample size of the current study limiitedo determine errgratternsby using
the criterion described in the monolingual studies the error types produced by at least
10% of the children in each age band of six monthisg error types that were produced
at least three or five times by individual childrefl simply be referred to asommon
error typesin the thesis.

We also compared the common error types in the KHBgual children with those
found in the monolingual children (Dodd et al., 20M. J. Kim, 2006). Bilingual children
were classified into four groups for each of thainguages; (1) those who produced
common error types atypical of monolingual childré2) those who produced common
error types typical of monolingual children but gused beyond the age at which such
error types are expected to be resolved in monadihghildren, (3) those who produced
common error patterns comparable with monolinghdten of the same age group, and

(4) those whose production of common error types eansidered more advanced than
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monolingual children. For a valid comparison witbmolingual children, English common
error types with five examples or more were useldet@onsistent with the criterion used
in Dodd et al. (2003). The criterion of three ex#&spvas used for comparison with MK
children (M. J. Kim, 2006). We conducted Kruskal{i¢aone-way analysis of variance
(ANOVA) and Chi-square yf) test to investigate whether there were any factor

differentiating these four groups of bilingual cén for each of their languages.

4.3 RESULTS
4.3.1 COMMON ERROR TYPES IN ENGLISH

The three-stage analysis identified 16 common ¢yp®@s in English (Table 4.2). Note the
codifications were categorised based on whetherether type was phoneme-specific
and/or position-specific. Thus, fronting in Engligers to the substitution in which either
velar nasal or velar stop is realised as alve@aahor stop, respectively, while affrication
only refers to the substitution in which fricatigensonant (but not stop) is realised as an
affricate. Gliding of liquid refers to the erronesgqoroduction of [w] ford. Depalatalisation
affects both fricative and affricate consonantsis@r reduction at syllable boundary refers
to a deletion of the coda or onset. Word initiah®anant deletion refers to deletion of both
singletons and clusters in word initial positiom Additional common error type that is
not listed in Table 4.2 is the substitution of fidy /6/. This is a common substitution in
New Zealand English speakers (Wood, 2003).
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Table 4.2.Common error types in English

Common error type Description Example

cluster reduction (CR) consonant cluster withiryltable is reduced [pkafor /splg/

cluster vowel epenthesis insertion of a vowel in the consonant cluster  ing&] for /snak/

(CVE)

cluster reduction at syllable consonant cluster at the syllable boundary is [helikots] for

boundary (CRSB) reduced /helikopto/

gliding of liquid (GLIDE) liquids are realised as] [twern] for /tien/

stopping of fricative (STOP) fricative consonantéslised as stop [pelfor /fedo/

affrication (AFF) alveolar or palatal fricative csonant is [tfip] for /fip/
realised as affricate

fronting (FRONT) velar stop or nasal is realise@k®olar stop  [twin] for /kwin/
or nasal, respectively

dentalisation (DENTAL) alveolar fricative consongaate realised as  [6p01d3] for /spsids/
interdental consonants

depalatalisation (DEPAL) palatal consonants becalweolar [wots] for Aot/

word final obstruent voiced word final obstruent become voiceless olf for /fing/

devoicing (WFDEV)

word final consonant word final consonant is deleted 1§ for /ued/

deletion (WFDEL)

word final vowel epenthesis vowel is inserted word finally [ckhi] for /dak/

(WFVOW)

word final consonant consonant is inserted word finally 1¢ink] for /trein/

epenthesis (WFCON)

word initial consonant consonant is deleted word initially [eb] for /web/

deletion (WIDEL)

distant assimilation one sound is influenced by another 1zpz] for /azoz/

(DISASS)

Table 4.3 illustrates he frequency at which eacgligEh common error type was produced

by individual children.
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Table 4.3.Production of English common error types in Kor&aglish bilingual children

[f] for o/

DISASS

WFVOWWFCON  WIDEL

DEPAL WFDEV WFDEL

FRONT DENTAL

CVE CRSB GLIDE STOP AFF

CR

11

3A
3B
3C
3D
3E
3F
3G
3H
3l

10
17

20

11

17

10

17

11

3J

3K
3L

10

4A
4B
ac
4D
4E
4F

11

17

14

4G
4H
5A
5B
5C
5D
5E
5F

10

16
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[f] for &/

DISASS

WFVOWWFCON  WIDEL

DEPAL WFDEV WFDEL

FRONT DENTAL

CVE CRSB GLIDE STOP AFF

CR

11

5G
5H
51

11

5J

5K
5L

10

5M
6A
6B
6C
6D
6E
6F
6G
6H
6l

6J

6K
6L

7A
7B
7C
7D
7E
7F
7G
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4.3.2 COMMON ERROR TYPES IN KOREAN

Table 4.4 lists the 17 common error types in Kor&¥ard medial syllable final consonant

deletion and word medial syllable initial consondelietion were differentiated for Korean.

While affrication in English only referred to thetsstitution of a fricative consonant for an

affricate consonant, affrication in Korean affecteoth stop and fricative consonants.

Dentalisation in Korean refers to producing interdé fricative for alveolar fricative

consonants. Distant and adjacent assimilations wéferentially codified. Adjacent

assimilation occurs at syllable boundary, as exdiglin Table 4.4.

Table 4.4.Common error types in Korean

Common error type Description Example

word medial syllable final consonant in word medial syllable final [0.s*.su] for /ok.s*u.su/
consonant deletion position is deleted

(WMSFDEL)

word medial syllable initial consonant in word medial syllable initial [ma.i] for /ma.li/
consonant deletion position is deleted

(WMSIDEL)

gliding of flap (GLIDEFLAP) flap is realised as [j] [ko.je] for /ko.le/
lateralisation of flap flap is realised as [l] [ho.gai] for /ho.lay.if
(LATFLAP)

stopping of flap (STOPFLAP) flap is realised as [d]
stopping of fricative (STOP) fricative consonantéalised as stop

affrication (AFF) stop or fricative consonant isilised as
affricate

deaffrication (DEAFF) affricate consonant is reafisas stop

fronting (FRONT) velar stop or nasal is realisedb®olar stop
or nasal, respectively

dentalisation (DENTAL) alveolar fricative consongatre realised as
interdental consonants

tensification (TENSE) lax or aspirated segmenealised as tense
segment

laxing (LAX) tense segments are laxed

word final stop aspiration word final stop is aspirated

(WFASP)

word final consonant deletion word final consonant is deleted
(WFDEL)

word final vowel epenthesis  vowel is inserted word finally
(WFVOW)

distant assimilation (DISASS) one sound is influeohby another at distance

adjacent assimilation assimilation at syllable boundary
(ADJASS)

[ho.day.i] for /ho.lag.i/
[t*a] for /s*a/
[u.dzan] for /u.san/

[tm.de] for /tsim.de/
[ho.ca.ni] for /ho.la.i/

[6i.00] for /si.so/
[p*it] for /pit/

[sa] for[s*a
fedd] for /tshek/

[i.p*a] for /i.ptal
[k*oidl for /k*ot/
[pip] for /pit/

[ham.mi] for
/hal.ms.ni/

Table 4.5 illustrates he frequency at which eachelin common error type was produced

by individual children.
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Table 4.5.Production of Korean common error types in Kor&amglish bilingual children

WFASP WFDEL WFVOW DISASS ADI\S

LAX

DEAFF FRONT DENTAL TENSE

WMSI GLIDE LAT  STOP
DEL FLAP FLAP FLAP SIOP AFF

WMSF
DEL

3A
3B
3C
3D
3E
3F

10

3G
3H
3l

3J

3K
3L

4A
4B
4c
4D
4E
4F

4G
4H
5A
5B
5C
5D
5E
5F
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WFASP WFDEL WFVOW DISASS M55

LAX

DEAFF FRONT DENTAL TENSE

GLIDE LAT STOP
DEL  FLAP FLAP FLAP OSTOP AFF

WMSF  WMSI
DEL

5G
5H
51

5J

5K
5L

5M
6A
6B
6C
6D
6E
6F
6G
6H
6l

6J

6K
6L

7A
7B
7C
7D
7E
7F
7G
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4.3.3 FACTORS

Figures 4.1 and 4.2 show the proportion of KEBdreih whose common error types were
considered atypical, delayed, the same or advaroedpared to monolingual children in

English and Korean, respectively. Note that somtéhefsame codifications used in the
current study and the monolingual studies refedifi@rent types of error. For example,

we separated stopping of fricatives and deaffiacafto stop) in Korean, whereas M. J.
Kim (2006) used stopping of fricatives and affresas a single codification. Therefore,
deaffrication in KEB children was not consideretyfacal’. In cases such as the child 4H
who produced stopping of fricatives and word fio@hsonant deletion (Table 4.3), which
are developmental error patterns in ME childreridgduntil 2;5 and 3;5, respectively

(Dodd et al., 2003; McIntosh & Dodd, 2008), thebéddren were considered ‘delayed’.

mAtypical DODelayed mSame OAdvanced mAtypical ©Delayed mSame OAdvanced

Figure 4.1. The proportion of Koree- Figure 4.2. The proportion of Koree-

English bilingual children whose English bilingual children whose common
common error types were atypical, error types were atypical, delayed, the
delayed, the same or advanced, same or advanced, compared to
compared to monolingual English- monolingual Korean-speaking children

speaking children

In English, there was a statistically significaiifatence in age among the four groups (H
= 31.933, p < 0.001) but no difference in termgearider ¢3(3, N = 52) = 1.042, p = 0.791),
age of first English language exposure (H = 6.514,0.089), the proportion of language
exposure (H = 6.314, p = 0.097), mother's yeargdiication (H = 0.215, p = 0.975),
mother’s age at the time of child’s birth (H = 2403% = 0.566) and annual household
income (H = 1.787, p = 0.618). In terms of the namiif different contexts in which KEB

children were exposed to each language, there wa#ference in the number of Korean
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language environments (H = 7.411, p = 0.060) batettwas a statistically significant

difference in the number of English language castéd = 8.391, p = 0.039). The mean
age for each group is illustrated in Figure 4.3 t@lmean number of English language
contexts to which children were exposed is illusiian Figure 4.4.

100 -
80 -
60 -

40 -

Age in months

20 -

0 4
Atypical Delayed Same Advanced
Group

Figure 4.3 Group age means of Korean-English bilingual ehildwhose production of
common error types was atypical, delayed, the samdeadvanced compared with
monolingual English-speaking children (error badicate standard deviations)

Number of English Contexts
w

Atypical Delayed Same Advanced
Group

Figure 4.4.Mean number of different language contexts in Whiorean-English
bilingual were exposed to English by the four gwho produced atypical, delayed,
the same and advanced common error types compdttechanolingual English-
speaking children (error bars indicate standardatiens)

The findings regarding the Korean common error sywere largely the same as English.
There was a statistically significant differencecaugp four groups in age (H = 12.940, p =
0.005) but not gendegi(3, N = 52) = 3.033, p = 0.387), age of first Esglianguage
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exposure (H = 4.342, p = 0.227), the proportiodaoiguage exposure (H = 3.003, p =
0.391), mother’s years of education (H = 0.487, @.822), mother’s age at the time of

child’s birth (H = 4.720, p = 0.193) and annual $elold income (H = 1.431, p = 0.698).

There was no statistically significant differenoéhie number of English language contexts
(H=6.889, p=0.076) or in the number of Koremmguage contexts (H = 3.497, p =0.321)
among the four groups. Age by group is illustrate#tigure 4.5.

100 -
80 -
60 -

40 -

Age in months

20 -

0 4
Atypical Delayed Same Advanced
Group

Figure 4.5 Group age means of Korean-English bilingual e¢kitdvhose production of
common error types was atypical, delayed, the samdeadvanced compared with
monolingual Korean-speaking children (error batidate standard deviations)

4.4 DISCUSSION

The type of errors produced by a child is considéne best criterion to determine whether
the child’s phonological development is typicaldisordered (Dodd, 1995, 2005, 2014).
Despite the increasing number of bilingual childremr understanding of error production
in bilingual children is still limited. To identifyilingual children with a phonological
disorder, speech-language therapists require irdtom about their typical,
developmental error patterns. To identify bilingeaildren with a phonological delay,
speech-language therapists require information tabluel age at which each typical,
developmental error pattern is expected to be vedol

The research into bilingual phonological developtthos far has mainly focused on
whether the rates and patterns of phonological ldpwgent in bilingual children are the
same as or different from monolingual children (Hiéyret al., 2013). The common error
types produced by the KEB children and the compansith the monolingual children in

the current study suggest that such group comperistay be inadequate in describing
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phonological development in bilingual children (figs 4.1 and 4.2). Our findings are

discussed below.

4.4.1 ‘ATYPICAL AND ‘TYPICAL’ COMMON ERROR TYPES

As Table 4.1 illustrated, opinions have been digides to whether bilingual children
produce ‘atypical’ error patterns. Some KEB chiidiia the current study did produce
‘atypical’ error patterns, but these children wacg the majority (17.3% and 15.4% of
children in English and Korean, respectively). ‘Bigal’ common error types could be
categorised into two groups; those that are criagsHktic in nature (cross-linguistic) and
those that cannot be easily explained by the iotema of the two phonological systems
(ambiguous). Table 4.6 shows the categorisatioth@fcommon error types atypical of

monolingual children in each language.

Table 4.6.'Atypical’ common error types in Korean-EnglisHibgual children

Cross-linguistic Ambiguous
Pattern Feature
English Affrication Word final vowel Word final consonant
epenthesis epenthesis
Dentalisation Cluster vowel Word initial consonant
epenthesis deletion

Cluster reduction at
syllable boundary*

Korean Word final stop Word medial syllable
aspiration initial consonant
deletion
Lateralisation of flap
Laxing
Word final vowel
epenthesis

* No children produced cluster reduction at syliebbundary more than three times.

Two subgroups of ‘atypical’ common error types thed cross-linguistic in nature can be
identified. The first subgroup reflects developna¢ngrror patterns specific to one
language in the other language, in terms of thiaserlevel speech errors. KEB children
produced affrication and dentalisation in Engliah (ell as in Korean), which are typical
error patterns in MK children (M. J. Kim, 2006) katypical in ME children (Dodd et al.,

2003). Dentalisation in KEB children has signifitaslinical relevance and requires
discussion. Only two children (4A and 6E) produckeditalisation in English. They are

also the only two children to produce dentalisatiorKorean. Interestingly, these two
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children are siblings. It is not possible to spatalon whether the monolingual
developmental error pattern was produced in ordgertwo bilingual children because of
external factors (e.g. age of English languageiaitopn, proportion of language exposure)
or internal factors (i.e. genetics) at this stalyéat makes dentalisation clinically relevant
is the fact that the siblings consistently substdualveolar fricatives for interdental
fricatives irrespective of distribution and irrespee of the elicitation method (i.e.
spontaneously or in imitation) in both languagdssTs consistent with the description of
articulation disorder (a phonetic disorder) as dbed in the Differential Diagnosis
System (Dodd, 1995, 2005). It is possible that tleywe an articulation disorder,
particularly because our findings are inconsistgith Anderson (2004) who reported
production of dentalisation in four-year-old KEBildnen only in English but not in
Korean. With currently limited knowledge in phongical development in KEB children,
however, it may also be possible that our findinglating to dentalisation may reflect
typical phonological development in at least soniBIkchildren. If the latter is the case,
then such KEB children may be misdiagnosed as gauirarticulation disorder. Although
the current chapter cannot engage in further dssensbout these two siblings, they were
followed up twice at six-monthly intervals and wik discussed further in Chapter 5.
Unlike dentalisation, not all children who producafdrication in English produced
affrication in Korean. Likewise, some children wi@duced affrication in Korean did not
produce it in English. The previous chapter suggkshat English /s/ and//could be
problematic for KEB children, because these twonsmgs are in complementary
distribution in Korean. The previous chapter alsond that /s/ andl/were present in the
English phonetic inventory of all three-year-old BEhildren, except for one child (3E)
(see Table 4.5). These erroneous productions t@uthlie to developmental processes and
cross-linguistic effects that operate simultanepuaklring phonological development in
bilingual children (Gildersleeve-Neumann et al.0&p0 In other words, the transient and
inconsistent pattern of erroneous productions ofliEh /s/ and fI may reflect
underspecified realisation rules of these speeands due to the presence of two
phonological systems that are being reorganisedé@ieeve-Neumann & Wright, 2010;
Holm & Dodd, 1999b, 2006). Such reorganisation bbpological systems is likely
manifested in /s/ and//(Gildersleeve-Neumann & Wright, 2010; Hulk & Meit| 2000),
because these two segments must be organisedvimtseparate phonemic categories in

English but into a single phonemic category in kore
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The second subgroup of ‘atypical’ common error typeflects influence of the
phonological features of the other language. Ciugtevel epenthesis in English is one
example. It reflects the influence of Korean phoggl which does not permit consonant
clusters within a syllable. Word final stop aspwoatin Korean reflects the influence of the
realisation rules of the English word final stolpsparallel, word final obstruent devoicing
is likely influenced by the realisation rules oétkorean word final stops which are always
voiceless (Chapter 2). These erroneous productidnsord final consonants in both
languages reflect a characteristic of bilingual maiogical development in which the
realisation rules specific to one language are gemegralised to production of the other
language (Gildersleeve-Neumann & Wright, 2010; H&lrPodd, 1999b). Lateralisation
of flap and laxing in Korean are also cross-lingais nature, as they are likely influenced
by the realisation rules of English. For exampleglish /I/ is always realised as lateral,
whereas Korean /I/ is realised as either [l] gr [t is likely that the English-specific
realisation rule of /I/ has influenced the prodoctof Korean /I/, leading KEB children to
produce [l] for ] (Hulk & Miller, 2000; Nicoladis & Paradis, 2011Yhere is an
alternative explanation for lateralisation of flapd laxing. Discussing phonological
development in two Cantonese-English bilingualdreih, Holm and Dodd (1999b, p. 375)
suggested that “the overgeneralisation of phonoldgules appears to have occurred both
across languages and within each language”. iffisudt to separate out which common
error types are due to a between-language progeasaithin-language process in the
current study because only surface-level speeohsagire being investigated. Nevertheless,
both explanations support the suggestion that ttaggical’ errors in Korean are likely
manifestations of cross-linguistic effects. That vgthin-language overgeneralisation
could occur because of the interactions with trenplogical system of the other language.

Word final vowel epenthesis is one of the Englisanword adaptation rules in the
Korean language. Y. Kang (2003, p. 220) put forvthed the vowel epenthesis in English
loanwords is motivated by “the maximisation of §herceptual similarity between the
English input and the Korean output”. Word finalwad epenthesis in English, therefore,
likely reflects the influence of the Korean phorgto It could be that the influence of
Korean whose word final obstruents are always Vess unreleased and unaspirated is
manifested in two ways in English; devoicing of @dinal voiced obstruents and word
final vowel epenthesis. The former likely refleaalisation of English word final
obstruents conforming to the realisation rules ofé@n word final obstruents. The latter

allows for the realisation of ‘word final’ obstruisnas specified by English phonology,
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including soft release/aspiration and voiced coasts (e.g. [dk"i] for /dak/; [egi] for
/eg/). Word final vowel epenthesis in Korean cob&lconsidered overgeneralisation of
word final vowel epenthesis in English (Holm & Dqd®99).

As discussed in Chapter 3, it was not possibles$do recruit typically developing KEB
children, because we do not have sufficient infdiomaabout what constitutes the
characteristics of typical phonological developmenKEB children. While we cannot
suggest definitively that the common error typesdssed so far necessarily reflect typical
phonological development in KEB children, why KEBildren might produce such
‘atypical’ errors could be explained based on wha know about phonological
development in ME and MK children and the featuwisnglish and Korean phonologies.
The ambiguous common error types listed in TalBeafle more difficult to explain solely
based on cross-linguistic interactions. Word meshdibble initial consonant deletion in
Korean, for example, is not a typical, developmiestieor pattern in MK or in ME children
and cannot be easily suggested to have been icfideby the features of English
phonology. Word medial syllabfanal consonant deletion is a typical, developmentalrerr
pattern in MK children (M. J. Kim, 2006). Coupledhvcluster reduction (within syllable)
in English (Dodd et al., 2003), faulty overgenesation could have resulted in word medial
syllable initial consonant deletion in Korean ahaster reduction at syllable boundary in
English (Ellis, 2008; Holm & Dodd, 1999b). Word dinconsonant epenthesis and word
initial consonant deletion in English are also idifft to explain. An explanation that
accounts for word final consonant epenthesis cbeldostulated, considering the children
who produced word final consonant epenthesis inciimeent study were exposed to
English after Korean. Before they were exposed rigligh, their lexicon would have
consisted of words with the maximal phonologicalsture of GVC; (consonant-vowel-
consonant) consistent with the Korean phonologye Thild’s hypothesis about how a
word is shaped has to be re-thought with the intctidn of English that allows more than
one consonant in word final position (Chapter 2avidg to differentiate and master
different language-specific sets of constraintederthe child to re-evaluate the previous
hypothesis and generate and refine new ones thatamsistent with English (Holm &
Dodd, 1999b). During this period of re-specifyihg phonological systems, the child may
derive false hypotheses about the phonologicattire of English (e.g. f/Ci for Korean
and GVCn.1 for English) leading to word final consonant efrexsis (cf. Dodd et al., 1989).
In addition, different sets of realisation rules,veell as phonotactic constraints, on word

final position for each language may mean thatstsgments in word final position are
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vulnerable (Muller, 2003) or fragile (Ellis, 2008pldin-Meadow, 1982) in the sense that
they are prone to errors and difficult to masteid&B children. Note that there are several
other common error types that are specificallyteglao word final position, including
word final consonant deletion, word final obstrigedevoicing and word final vowel
epenthesis in KEB children in both of their langemdTables 4.2 and 4.4). It should be
considered, however, that these ambiguous comnmontgpes may be signs of atypical
phonological development in KEB children. In pautar, only one child (4B) produced
word initial consonant deletion, for which no reaable explanation can be offered. The
child 4B obtained percentage of consonant coreeres of 48.20% and 68.04% in English
and Korean, respectively, which were the lowes$ignage group (see Table 3.4), although
there were only three children in the age grouphach 4B belongs. The child 3G, who
produced word final consonant epenthesis, alsdrsatahe lowest English PCC score in
her age group. Further studies with a larger saraperequired to investigate whether
these two common error types constitute charatiteyisof typical phonological
development in KEB children.

KEB children who produced such ‘atypical’ commoroetypes were not the majority.
The majority of KEB children produced the commoroetypes expected of monolingual
children of the same age group in both languagesi(&s 4.1 and 4.2). Gliding of liquids
in English, for example, reflects a developmemntgettory that would be expected in ME
children. It is prevalent in younger children ame@ thumber of children who produced
gliding of liquids decreased with age such thatenofithe six- and seven-year-old KEB
children produced gliding of liquid, suggesting ttithe age of resolution may be
comparable with ME children (Dodd et al., 2003)o#pting of fricatives in English also
shows a similar developmental sequence, in whielttmmon error type is progressively
resolved with age, although the age of resolutfstapping of fricatives in KEB children
appears to be much later than ME children. Othenroon error types typical of
monolingual children seemed to be resolved muclieeaWeak syllable deletion in
English was not identified as a common error tyme @one of the KEB children produced
fronting of velar consonants more than three tirfes most common error types, however,
it is difficult to estimate the age of resolutiohffrication in Korean, for example, was
produced by five three-year-old and one five-yddrKEB children, but none of the four-
year-old KEB children. Scattered and intermitteistribution across the wide age range
in the current study differs from previous monoiiag studies in which the typical error

patterns quantitatively and qualitatively decreagh age.
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4.4.2 '‘DELAYED' COMMON ERROR TYPES

In the literature, it has been almost acceptedexpe:cted that bilingual children will be
delayed, compared to their monolingual counterp@:s Dodd et al., 1996; Goldstein &
Gildersleeve-Neumann, 2007; So & Leung, 2006).example, Dodd et al. (1996, p. 132)
stated “delayed phonological acquisition is propafbt surprising given the need to
master two phonological systems in the preschoaisyand, perhaps proportionately less
exposure to each language compared with monolinguidren”. In the current study,
only 17.3% of KEB children were ‘delayed’ compatednonolingual children. However,
what we defined as ‘delay’ compared to monolingindidren in the current study does not
necessarily suggest that those KEB children’s aiiippm of phonologies was slower than
monolingual children. Consider the child 4H (aged1), who produced word final
consonant deletion and stopping of fricatives iglisih. These error patterns are typical
till 2;11 and 3;5 in ME children, respectively (Mitbsh & Dodd, 2008). According to
Dodd et al. (2003), gliding of liquids, deaffricati and tri-cluster reduction are typically
produced in ME children aged between 4;6 and 4Although 4H was considered
‘delayed’ in our analysis, because the child preducommon error types that are typical
of ME children but expected at much younger age, dpparent ‘delay’ does not reflect
quantitatively slower rates but reflects qualitatdifferences in phonological acquisition
between bilingual and monolingual children. If 4H¥onological development was
guantitatively delayed, then we would expect thiédcto produce gliding, deaffrication
and cluster reduction as well as stopping and viioed consonant deletion. Such findings
are consistent with the argument made in the pusvahapter that comparing bilingual
children with monolingual children is likely to s in overgeneralised and reductive

conclusions about bilingual phonological developtnerbpilingual children.

4.4.3 FACTORS AND CONSIDERATIONS FOR FUTURE RESEARCH

Given the variations in KEB children (Figures 4rida&t.2), it is worth discussing whether
there are factors influencing production of thegypétal’, ‘delayed’, ‘same’ or ‘advanced’
common error types. The current study can sugbastypbunger children are molikely

to produce common error types deemed atypical afatmgual children in both of their
languages and that children who are exposed tavarfaumber of English language
contexts are morikely to produce English common error types atypical & &hildren.

It is important to emphasise that these are onhegd trends (compare the mean ages of

KEB children who produced ‘atypical’ common errgpés and those who produced
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‘delayed’ common error types). When only Engliskeasisidered (Figure 4.3), there does
not seem to support the tentative claim that oloiéngual children have advanced
phonological skills than monolingual children (Gstigin & Bunta, 2012; Grech & Dodd,
2008). Our findings suggest that bilingual childseproduction of error types becomes
comparable to monolingual children with age. In &m, however, there is a trend for
advanced phonological skills in older KEB childr@gigure 4.5). This trend is attributed
to dentalisation in six-year-old typically develngiMK children (M. J. Kim, 2006), which
was produced by only two KEB children. Nevertheléssannot be concluded that older
bilingual children have more advanced phonologsikills than monolingual children
because six-year-old KEB children produced glidihfiap and word medial syllable final
deletion, which are error patterns typically proeddill 3;11 and 4;5 in MK children,
respectively (M. J. Kim, 2006).

Language dominance, age of second language adoguiaitd phonological typology
have been discussed as potential factors influgniyipes of error patterns in bilingual
children. Firstly, we found no strong evidence thaggjuage dominance, as reflected in the
proportion of language exposure (Paradis, 20019,ansgnificant factor in either language.
The current study does not support the suggestiah‘atypical’ error patterns are not
produced in the dominant language or that the dantitanguage is less influenced by
bilingualism (Lin & Johnson, 2010; So & Leung, 200%here were eight children who
produced ‘atypical’ common error types belongingi® pattern subgroup as illustrated in
Table 4.6 (3B, 3E, 3G, 3K, 3L, 4A, 4D and 6E), @fllwhom were Korean dominant.
However, these common error types were not producesther sequential, Korean-
dominant KEB children. In addition, the phonolodidaatures of Korean make it
impossible to produce ME-specific error pattern&orean, such as cluster reduction or
weak syllable deletion.

There are two aspects to consider when interprettieg non-finding of language
dominance as a significant factor in the currentgt Morrow et al. (2014) found no
relationship between the use of English at homethadhildren’s phonological skills in
English, if English was the non-dominant languaiigh® parents. The majority of the KEB
children in the current study were exposed to Bhgih their home environment but to
varying extents, with approximately half of parenéporting that they speak to their
children in English sometimes or frequently (Fig3t&). Although we did not directly
measure the English language proficiency of thaiepts, Korean adults in New Zealand
generally have poor English skills (Morris et 2007; H.-J. Park & Anglem, 2012) and
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have even been identified as being least compatenteryday use of English among all
ethnic groups in New Zealand (Statistics New Ze#|@004). Exposure to non-dominant
language at home environments may have little omflaence on production of error
patterns in bilingual children, if the source opesgure to the non-dominant language is
the parents who are not dominant in that languagetizerefore are not able to provide a
robust model for bilingual children to learn anéfetientiate phonological systems (Hoff
& Core, 2013; Hoff, Welsh, Place, & Ribot, 2014).dddition, the literature suggests that
shared language experiences such as book readisg@uortive of language development
(Patterson, 2002; L. Song, Tamis-Lemonda, Yoshika¢ehana-Kalman, & Wu, 2012).
Mere exposure may not impose significantly on lgarnphonemic contrasts and
reorganisation of phonological systems (e.g. BdsRoberts, & Sithole, 1988; Bosch &
Sebastian-Gallés, 2003). Most KEB children weresirgng secondary English language
input at church or in group activities, such asceo@nd swimming (see Chapter 3), in
which they were likely passive participants thaaythwere actively engaged in shared
language experience. The proportion of languag®sxe obtained in the current study
conflated qualitatively different properties of tarage exposure. This may be the reason
why the number of different English language enwinents to which KEB children were
exposed was a significant factor (Figure 4.4) hatKEB children who were delayed and
advanced compared to ME children, appeared to ppesex to the same number of English
language environments. Qualitative, rather thanntjiadive, approaches to language
exposure in future studies may help explicate ikerepancies in the findings related to
error production and language dominance in bilihghddren.

Secondly, the age of English language exposureneés significant factor in the
current study. Our findings are largely in line lwiprevious studies. Gildersleeve-
Neumann et al. (2009) noted that phonological skil sequential Spanish-English
bilingual children were comparable to those in dtemeous bilingual children from a
previous study (Goldstein & Washington, 2001). Canmg the error patterns produced
by simultaneous Spanish-English bilingual childierBrice et al. (2009) and sequential
Spanish-English bilingual children of the same ggeup in Prezas et al. (2014), no
difference can be found. Thus far, there is litiepirical evidence to support the claim
that cross-linguistic effects may be more pronodnce sequential bilingual children
(Goldstein & Gildersleeve-Neumann, 2007) becausestttond language phonology is
established by initially superimposing onto (aneréfore influenced to a greater extent by)

the existing first language phonology (Watson, 199/Mbde, 1980). However, studies
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examining the role of age of second language aitigm$ave had relatively small sample
sizes or unbalanced sample sizes. Future studibsaiarger sample size should consider
age of second language acquisition in context witier external factors, such as the
proportion of language exposure and language domo@&arather than examining its
influence on error production in isolation.

Finally, the differences in phonological typologgtiveen the two languages to which
bilingual children are exposed have been a topaisgussion in the literature as it relates
to error productions (e.g. Dodd et al., 1996; G#teeve-Neumann et al., 2009; Holm &
Dodd, 1999b, 2006; N. C. W. Law & So, 2006). Thgarity of ‘atypical’ common error
types in the current study could be accounted foinkeractions between English and
Korean phonologies. In addition, it is likely tithe features of Korean phonology have
‘prevented’ production of ME-specific error pattefisuch as cluster reduction and weak
syllable deletion, rather than external factoraehms of relative complexity between two
phonologies, Gildersleeve-Neumann et al. (200Mdahat the Spanish vowel system was
negatively affected by the more complex English @bwystem in Spanish-English
bilingual children. KEB children, however, appeartd experience more difficulty
acquiring and mastering comparatively more comphpects of phonologies, for example,
consonant clusters and fricatives in English. Aliio the English vowel system could be
argued to be more complex than the Korean voweésysdue to the phonemic lax-tense
vowel contrast in English, KEB children did not guze more vowel errors than MK
children. On the other hand, interaction with Eslgliphonology appeared to have
negatively affected production of word final conaots in Korean. In terms of the number
of and type of consonants permitted in word finasipon, English could be considered
more complex than Korean. Nevertheless, the absereeheoretically grounded metric
to systematically compare the phonologies of twmleges to which bilingual children
are exposed is a challenge in explicating the afleohonological typology in error
productions in bilingual children (N. C. W. Law 8S2006). As such, it is not clear how
relative complexityshould be defined in a way that is meaningful aakkvant to
understanding error production in bilingual chilare

Specifically pertaining to production of ‘atypicairor patterns in bilingual children,
Dodd et al. (1996, p. 134) suggested “... there gnitive mechanism that allows
children to parse heard speech and derive an uaddisg of the constraints that limit
how speech sounds may be combined to make up wom particular language. When

children are exposed to two languages where thasstraints differ markedly... it could
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be predicted that atypical error patterns mighsedri The current study is in partial
disagreement with their claim. Explanations tha¢ aolely based on typological
differences between two phonological systems sesuificient to account for why only

some KEB bilingual children produce ‘atypical’ ergatterns while others do not. Future
studies could consider whether bilingual childremowproduce ‘atypical’ error patterns

have a distinct profile of cognitive abilities coarpd to those who do not.

4.4.4 METHODOLOGICAL CHALLENGES AND CLINICAL IMPLICATIONS

Our three-stage error analysis identified 16 anaddmmon error types for English and
Korean, respectively. The number of common errpesyidentified for each language in
the current study is comparable to those identifredl0 Cantonese-English bilingual
children aged between 2;2 and 5;7 in Holm and O@006) but considerably greater than
reported in monolingual children (Dodd et al., 2008 J. Kim, 2006). This may reflect
the greater degree of variation inherent in phagicld development in bilingual children
compared to that in monolingual children (Hamblakt 2013). Consequently, true error
patterns could not be identified in the currentdgtuDodd et al. (2003, p. 631) defined
atypical error patterns as “error patterns not usechore than 10% of children of any age
in the normative sample”. If we applied the criberiused in Dodd et al. (2003) to the
current study, it would suggest that 13 of the d@mon error types in English and 16 of
the 17 common error types in Korean were atypisaframed within the Differential
Diagnosis System. Of course, the current study medsa normative study and a much
larger sample is required to identify typical, depenental erropatternsin KEB children.
However, there may be a methodological issue uyidegrthe number of common error
types identified in the current study, which mayt be addressed simply with a larger
sample size.

Error patterns have always been considered a alipicelevantdescriptive device to
represent the consistent and systematic discregmrim@tween adults’ targets and the
child’s erroneous productions (Pefa-Brooks & He@f¥)0; Zhu & Dodd, 2006). In the
current study and the previous studies listed ibld 4.1, the targgtroductions against
which bilingual children’s erroneous productionsrev@nalysed were based on correct
productions by monolingual speakers. However, radstt bilingual speakers, especially
those who learn a second language after the age gkars, tend to have speech that is
impressionistically different from adult monolindspeakers (Flege, Munro, & MacKay,
1995; Major, 1987, 2001; Piske, MacKay, & FlegeQP0Scovel, 1988). According to
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Munro (2008, p. 194), impressionistically differespieech in adult bilingual speakers is “a
common, normal aspect of late second language sitiqai. Although considerably less
research has been conducted in adult bilinguals wér@ exposed to both languages in
early childhood, Piske et al. (2001) argued thatoivincing evidence exists to suggest
that adult bilinguals who were exposed to a sedanduage early in childhood will
produce monolingual-like speech. Some studies sugidpat prolonged exposure to a
second language can also lead to changes in speedtction in bilingual adults’ first
language (e.g. Carlson, 1981; Tomaszczyk, 19803.imot to say that no adult bilingual
speakers can achieve monolingual-like speech (BmitgjaPlanken, & Schils, 1995).
Whether adult bilingual speakers will have speéel is impressionistically different from
monolingual speakers depends on a variety of factocluding age of second language
acquisition and the extent of second language Haeden Edwards, 2008; Piske et al.,
2001; Scovel, 1988). The differences in speechuymtioh between adult bilingual and
monolingual speakers can be observed in voice ditees of stops, vowel durations,
prosodic features and sound substitutions (loud82@ampini, 2008 for reviews).
Although perception of differences between aduibhgual and monolingual speakers is
influenced by both segmental and suprasegmentactspf the first language, Flege
(1981) argued that sound substitutions (i.e. mispnaiations), if present, are the most
readily apparent speech characteristic in bilingyeakers. For example, native German
speakers learning English as a second language @é&eoice English word final voiced
stops (Eckman, 1977). Lombardi (2003) notes nalaanese speakers learning English
tend to produce [t] fo/ in English, while native Russian speakers tengrtaluce [s] for
/6/. In the literature (Zampini, 2008), the ‘misprawiations’ in second language learners
are attributed to a systematic influence of fistduage phonology. English word final
stop devoicing in native German speakers, for exaniplikely influenced by devoicing
of word final stops in German phonology.

If we accept that speech productions between hiithgnd monolingual speakers are
different, we should compare bilingual childrenfgeech productions to bilingual adults’
speech productions for error pattern analysis. Masild require a comprehensive
normative database of typical speech productionadult KEB speakers. Given the
considerable variations in typical speech produstion bilingual adults, which are
influenced by multiple factors (Hansen Edwards,&Riske et al., 2001), it is highly
guestionable as to whether a valid comparison Wilingual adults for error pattern

analysis will ever be possible. For adult KEB smraksome studies have already been
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done. Studies which have reported on sound sutistituin adult English language
learners observed that Koreans produced [s, dEfalish interdental fricatives (loup,
2008) and devoiced word final voiced obstruent&mglish while producing word final
voiceless obstruents accurately (Major & Faudré86) The current study also found that
KEB children substituted [d] for /8/ and devoicedrd/final voiced consonants in English.
Word final consonant devoicing found in adult Karel@arners of English and KEB
children is clearly cross-linguistic in nature.idtdue to the systematic influence from
Korean whose word final consonants are always sedlias voiceless. It could not
unequivocally be suggested, however, that word &ibatruent devoicing in KEB children,
as found in the current study, is truly developragritecause adult Korean learners of
English produce the same type of errors. Of coting®|s not to suggest that there are only
two mutually exclusive types of error patterns ilingual children; developmental and
cross-linguistic. Some errors are likely both depetental and cross-linguistic in nature.
One such example may be affrication in English EBKchildren, as discussed earlier.
Without more comprehensive data on speech prodwiio both KEB children and
adults, it is difficult to determine whether them® error patterns in bilingual children that
arise solely from cross-linguistic effects, ratkian developmental progression. If there
are error patterns in KEB children that are crasgtiistic in nature and they do not
necessarily reflect developmental progressionuésa of such errors may not be strictly
associated with chronological age as found in mogakl studies (e.g. Dodd et al., 2003).
If so, it will have a direct implication on how wiagnose phonological delay framed
within the Differential Diagnosis System (Dodd, 592005) for bilingual children. As
such, it has to be questioned whether such pumelgsdinguistic errors are clinically
relevant. Munro (2008) argued that the differenocespeech characteristics between
bilingual and monolingual speakers should not hesiciered inherently problematic but
that we should accept such differences in aduibdpilal speakers as a part of normal
variation in human speech in a society that isdasingly becoming linguistically diverse.
If certain types of ‘mispronunciations’ or errortfgans in bilingual children result solely
from cross-linguistic effects (but not developméntand are therefore a typical
characteristic of bilingual phonological developm¢hen further studies are warranted to
determine whether these errors should still be @=ed clinically relevant descriptive

device in phonological assessment and whetheresuobrs should be targeted in therapy.
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45 SUMMARY

The current study reported on common error types?ilKEB children aged between 3;0
and 7;11. Reaffirming the argument put forwardia previous chapter, a comparison with
monolingual children likely leads to reductive aodergeneralised conclusions about
bilingual phonological development. The common emypes produced by the KEB
children could be categorised into developmentaks:linguistic (pattern and feature) and
ambiguous. Common error types that are deemedcatyipi monolingual children were
produced by some KEB children, possibly due to wpkcification and faulty
overgeneralisation of realisation rules resultimgnf reorganisation of phonological
systems during this period. There is a need farréustudies with a much larger sample
size to identify typical, developmental and clifigarelevant error patterns in KEB

children.
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5 FoLLow -ups

5.1 |INTRODUCTION

Clinical application of the Differential Diagnosystem (Dodd, 2005) depends on the
availability of information about typical, developmtal error patterns and the age at which
each error pattern is expected to be resolved.nféderity of studies reporting on such
information in monolingual children have used assrgectional design (e.g. Dodd et al.,
2003; James, 2001b; M. J. Kim, 2006; Roberts £1880; So & Dodd, 1995; Zhu & Dodd,
2000a). Cross-sectional studies typically involviarge number of children observed at
one specific point in time and employ systemati@dmllection and analysis procedures
applied to all children. With a sufficiently largample of children who are representative
of the population of interest, cross-sectional istsidan provide valuable normative data
essential in identifying children with SSD. In atiloh, the systematic methodology used
in data collection and analysis procedures in esessional studies allows for replication
in research and a standardised assessment prodedilirgcal practice (McLeod, 2013;
Zhu & David, 2008). However, there are pitfalls@sated with a cross-sectional design.
There is an issue of ambiguity about the caushlente between variables observed in a
cross-sectional design. Examination of factorsugrficing phonological skills can only be
based on the retrospective accounts of the factioas have already influenced
phonological skills before that specific point imé when the cross-sectional data are
collected (Bryman, 2012; Zhu & David, 2008). Cresestional studies are also unable to
measure developmental changes that occur over &@nte can overlook individual
differences. Therefore, cross-sectional studiesoray provide a probabilistic statement
about phonological development (Dodd et al., 2008nn & Stoel-Gammon, 1995). That
is, individual children may not necessarily folldhe developmental trend revealed by
cross-sectional studies (Stoel-Gammon & Dunn, 1985)

Speech-language therapists are encountering aasiog number of bilingual children
with suspected SSD (American Speech-Language-HgeAsBeociation, 2012; Roseberry-
McKibbin et al., 2005; Speech Pathology Austra®02; Winter, 1999). Bilingual
phonological development has received significaénéion in research, as speech-
language therapists require information about Blpidevelopmental error patterns in
different bilingual populations. The majority ofudies in bilingual phonological
development have also employed a cross-sectiorsadjidésee Table 4.1). While such

studies have undoubtedly provided valuable informmedbout phonological development
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in bilingual children, they suffer from the pitfalbf a cross-sectional design. Zhu and
David (2008) suggest the limited availability ofifigual samples poses an additional issue
to cross-sectional studies in bilingual phonologidavelopment. Studies with a large
sample size are rare in the field of bilingual pblogical development. Bilinguals tend to
be a minority population in English-speaking coigsirand sampling a large number of
bilingual children in a way that is representaté¢he population is a significant challenge
(Hambly et al., 2013). The heterogeneity of thengilal population also makes it difficult
to generate knowledge about typical performanceebga for children with a specific set
of variables from cross-sectional data with a srsathple size (Zhu & David, 2008).

A longitudinal design may be able to counter tieés associated with a cross-sectional
design. Longitudinal studies repeatedly sample liysaasmall number of children over a
period of time and are therefore able to measuae@s over time (Zhu & David, 2008).
Recruitment of a small number of children can emaékamination of individual
differences that are often ‘averaged out’ in cresstional studies. McLeod (2013)
suggested that such information made availablengitudinal studies could enhance the
differential diagnosis of children with SSD and Igliea better understanding of
phonological development, which could be utilisethitervention strategies. Nevertheless,
a longitudinal design still cannot directly addreb® causal relationships between
variables. However, if a potentially significantdependent variable can be identified at
the first point of data collection, a longitudind¢sign can put researchers in a better
position to deduce the effects of the variable bonplogical development at subsequent
points of data collection (Bryman, 2012). Therefdoagitudinal studies could be used to
enhance our understanding of bilingual phonologieatelopment, since most studies thus
far have employed a cross-sectional design. Belmweview the longitudinal studies in
bilingual phonological development. As the type esfors produced in children is
considered the best criterion to determine whetheir phonological development is
typical or disordered (Dodd, 2005, 2014), our revfecuses on the studies reporting on

error productions rather than those solely repgntin phonological skills.

5.1.1 LONGITUDINAL STUDIES IN BILINGUAL PHONOLOGICAL
DEVELOPMENT

The majority of longitudinal studies in bilinguahgnological development have focused
on sequential bilingual children (Anderson, 2004ld&sleeve-Neumann et al., 2009;
Holm & Dodd, 1999b; Morrow et al., 2014). In aludtes, English was the children’s

second language. The only longitudinal study nofaus specifically on sequential
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bilingual children is Gildersleeve-Neumann et &0d8). The number of participants
varied from two (Holm & Dodd, 1999b) to 23 (GildErsve-Neumann et al., 2008) and
the number of points of data collection varied fromo (Gildersleeve-Neumann et al.,
2008; Gildersleeve-Neumann et al., 2009) to terdr(H& Dodd, 1999b).

Gildersleeve-Neumann et al. (2008) examined 23 iSha#nglish bilingual children,
grouped into those who were English-dominant (rOF&hd those who were considered
balanced bilinguals (n = 3). Single word samplesewsdllected twice; in the beginning
and end of a preschool term (eight months apartly @nglish was assessed. Across the
two time points, the PCC and PVC scores increasbdijt only marginally. There was a
greater variability in the changes in error produts. While some error patterns, such as
word final consonant deletion, decreased in frequethe frequencies of other error
patterns remained almost the same or even increagetdmonths later in both groups of
Spanish-English bilingual children. There were sdpmative indications that language
dominance was associated with the type of errdepat that increase in frequency. For
example, glottal substitution, which is atypicaMi children, increased in frequency only
in English-dominant bilingual children. Vocalisatian which the liquid was realised as a
vowel or glide, increased only in balanced bilingtldldren. However, no measures were
taken to track the changes in external variablgs fgoportion of language exposure and
use) between the two points of data collectionitiig the interpretation of the influence
of such factors on error production.

Gildersleeve-Neumann et al. (2009) assessed se-4war-old monolingual Spanish-
speaking children and assessed their Spanish affarreight months of English language
exposure. Unlike the previous study, GildersleewenNann et al. (2008), both the PCC
and PVC scores decreased slightly in Spanish asélsend point of data collection,
although this difference was not statistically figant. Despite the quantitatively
negligible changes across the two points of daltactmn, there were noticeable changes
in error productions. Cluster reduction decreasedrequency in all children, while
fronting showed no change. In other errors, indigidvariations were observed at the
second point of data collection, with some childgoducing an error pattern less
frequently and others producing it more frequettign the initial session.

Anderson (2004) followed five sequential bilingwhildren (various first languages)
over five sessions conducted every one or two nsrthe number of sessions in which
the individual bilingual children participated vedi due to scheduling conflicts and

participant attrition. Over the sessions, thereenemsiderable fluctuations in their PCC
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scores in both of their languages, with some chiidraving a lower PCC score in the last
session than their initial session in one of tleeiguages. The frequency of occurrence of
error patterns reportedly showed variability durihg study, although the changes in error
productions were not reported in detail.

Morrow et al. (2014) assessed 19 sequential biihginildren with various first
languages, aged between 4;2 and 6;9, every sixhedat 24 months (five points of data
collection), without any reported participant dibm. Only English was assessed. Similar
to Gildersleeve-Neumann et al. (2008), PCC scoteaddy increased over the five
sessions. Percentage of occurrence of error paité¢so decreased from the initial session
to the last session. However, there were fluctnatin the percentage of occurrence across
five sessions, rather than a steady decrease.

Holm and Dodd (1999b) conducted a longitudinal gtwidh two sequential Cantonese-
English bilingual children; a girl aged 2;3 and @ay/taged 2;9 at the time of the initial
session, which took place after the children hazhlexposed to English for three months.
They were assessed every month for ten and eigisioses, respectively. Both their
Cantonese and English were assessed. The PCC smdpesh children in both languages
increased over the sessions, although the CantdP€€k scores of the boy remained
unchanged for the first few sessions. The two céricshowed a different profile of error
productions. For example, the girl produced wondlfconsonant deletion and fronting in
English (typical of ME children) but the boy didtnBoth children produced error patterns
deemed atypical in monolingual children in bothtloéir languages. With prolonged
exposure to English, production of ‘atypical’ asliwas developmental error patterns
became inconsistent and transient. The girl pradifioal consonant deletion in Cantonese
at the first point of data collection, did not puoe it during the second and third sessions
but produced it again at fourth and fifth sessidtisim and Dodd (1999) also noted that
some error patternsppearedin both of their languages, which were not preserthe
previous sessions. For example, the girl beganadyee affrication in English only at the
seventh session and the boy began to producel initiesonant deletion in Cantonese at
the fourth session. Although Holm and Dodd (199®ygested that the emergence of
‘atypical’ error patterns coincided with when thdildren began to use English
spontaneously, there were considerable differemeethe age of emergence of such
‘atypical’ error patterns in both Cantonese andliEhdor both children.

Although the longitudinal studies of error prodoatin bilingual children in the current

literature shed some light on the age-related absmg error production and potentially
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significant factors to be examined with larger srgsctional studies, some limitations are
apparent. For the studies that only reported aor @noduction in only one language, it is
difficult to examine the cross-linguistic interamis between two phonological systems in
both languages, particularly in the case of Moretwl. (2014) in which the percentage of
occurrence of error patterns in English was avetagg from the data obtained from 19
sequential bilingual children with various firshiguages. Descriptive statistics (e.g. means
and standard deviations) used in Gildersleeve-Neuned al. (2008) and Morrow et al.
(2014) with relatively large sample sizes for adidmdinal study also had the risk of
masking individual variations. A small sample siiéh detailed analyses that can reveal
individual variations, however, has limited genesability of the research findings
(Bryman, 2012; Zhu & David, 2008).

5.1.2 THE CURRENT STUDY

The current chapter outlines a quasi-longitudinatlg of error productions in 23 KEB
children. We report on common error types (see @hnap) in both English and Korean
from a heterogeneous sample in terms of age ofmskelamguage acquisition, language
dominance and chronological age. The PCC scorescamimon error types will be
reported for individual children. The changes igitHanguage environments during the
course of the study will also be reported. The afrthe current study is to supplement the
cross-sectional study presented in Chapter 4, byiging age-related changes in error

productions in the context of changing languagerenments in the 23 KEB children.

52 METHODOLOGY
5.2.1 PARTICIPANTS

Parents of the 52 KEB children who participatethia studies outlined in Chapters 3 and
4 were invited to allow their child/children to paipate in six-monthly follow-ups.
Parents of 23 KEB children agreed to their paréiigm in one follow-up session. Twelve
children were seen for a second follow-up sesgartiCipant attrition rate of 47.8%). The
duration between the points of data collectiorréater than six months for most children,
due to difficulties in arranging the follow-up sess. Table 5.1 describes the
characteristics of the 23 children. The participaode shown in Table 5.1 is consistent

with the code for each child presented in Table 3.3
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Table 5.1Characteristics of the participants

. Birth Country  Age of English Age
Participant Gender ) - - -
(age of arrival) exposure Time 1 Time 2 Time 3

3B M New Zealand 36 31 3,9

3F F New Zealand 0 3:6 4:1

3G F Korea (12) 41 3,7 4,1

3K M New Zealand 0 3;11 5;3

3L F New Zealand 27 3;11 4,7 5,5
4A M New Zealand 34 4.0 4:7 5:1
4B F Korea (7) 7 4:3 4:11

4E F Korea (35) 46 4:8 5:4 5:10
4F F New Zealand 12 4:;8 5;3 5;9
4G M New Zealand 0 4,11 5,7 6;1
4H M New Zealand 0 4:11 5:5

5A M New Zealand 39 5:0 5.6 6;0
5E F New Zealand 0 5:3 5:9

5F F New Zealand 34 55 6;1 6;9
5G M New Zealand 48 5.6 6;3

5M M New Zealand 27 5;11 6;7 75
6A M Korea (17) 30 6;0 6:8 7:3
6C M New Zealand 42 6;1 6;8

6D M New Zealand 42 6;2 6;9

6E M New Zealand 18 6;3 6;10 7,4
6G M New Zealand 36 6.6 7:2

6l F New Zealand 24 6;7 7:2 7:9
6J M New Zealand 0 6;9 7,5 7:11

All children in the study were exposed to the Kardéanguage from birth, regardless of

where they were born. For those who were born utlSKorea, the age of arrival in New

Zealand (in months) is given in parentheses in@akil. At each point of data collection,

parents were asked to describe their children’'s&ypveek, including the activities the

children are engaged in and in which language thieittes were conducted. Table 5.2

shows the proportion of language exposure, caledldty the total hours of Korean

language exposure divided by the total hours ofliEimganguage exposure in a child’s

typical week (Goldstein et al., 2010) and the nuntdfeEnglish and Korean language

environments to which each child was exposed.
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Table 5.2.Proportion of language exposure and the numbéiffefent language
environments to which children were exposed

Proportion of language Number of English Number of Korean
exposure environments environments
Time Time Time | Time Time

Time 1 2 Time3 ! Timel 2 3 1 2 Time 3
3B 7.17 3.64 1 2 1 5
3F 3.09 2.39 2 3 2 1
3G 4.06 1.02 2 1 5 2
3K 2.28 1.16 2 4 3 4
3L 2.16 3.05 2.06 2 4 3 4 5 5
4A 1.33 2.27 0.46 1 1 3 1 3 3
4B 4.83 2.06 1 1 2 2
4E 5.05 1.61 1.17 1 2 3 6 5 2
4F 1.77 2.03 1.65 2 1 2 3 2
4G 1.03 0.86 0.56 2 2 4 5 4 4
4H 2.50 1.97 1 1 3 5
5A 2.03 2.16 0.52 1 2 3 2 4 4
5E 0.70 0.51 3 5 3 2
5F 1.65 1.00 1.67 3 4 3 4 3 4
5G 1.11 1.11 2 2 1 1
5M 1.86 1.77 1.97 3 4 3 4 5 6
6A 2.27 2.00 2.03 1 1 1 6 6 5
6C 1.88 1.97 3 3 3 2
6D 1.67 1.07 3 3 4 5
6E 1.33 2.27 0.73 1 1 4 1 3 4
6G 1.71 1.65 5 3 4 5
6l 1.18 1.58 1.58 2 5 2 3 1
6J 0.86 1.33 0.49 2 3 4 4

5.2.2 DATA COLLECTION AND ANALYSIS

Data collection procedures in the follow-up sessiovere identical to the procedure
outlined in the previous chapters. That is, eadld @ompleted the phonology subtest of
the DEAP (Dodd et al., 2002) and the APAC (M. Jnkit al., 2007) to obtain single word
samples in English and Korean, respectively. Inhesession, children chose which
language to complete first. Imitated responses wheded if (1) the child indicated that
he or she did not know the target word, (2) noaasp was given after five seconds had
elapsed or (3) the child provided a wrong namedidahot self-correct (e.qg. lion for tiger).

Children’s responses were audio-recorded usingitatlvoice recorder.
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Single word samples collected at each time poimewshonetically transcribed and
subjected to relational phonological analyses t@iobpercentage of consonants correct
and common error types for each language. The rdsthatlined in Chapter 3 and Chapter
4 were employed for percentage of consonants domed common error types,

respectively.

53 RESULTS

The PCC scores and common error types for individhddren for each session are
presented here. The findings in English are presefitst. The English PCC scores
obtained for each session for each child are showiable 5.3 below. For the majority of
children the English PCC scores increased fronmikial to the final session. Six children
showed fluctuations in the PCC scores across tb&®ses (4F, 4G, 5F, 5M, 6E and 6J),
but the differences in the PCC scores only rangad 0.71 to 4.26.
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Table 5.3.Percentage of consonants correct in English

3:;0-3;5 3;6-3;11 4,045 4:6-4;711 5;0-55 5:6-5;11 6;0-6;5 6;6-6;11 7;0-7;5 7:6-7;11

3B 68.79 78.01

3F 78.01  82.98

3G 57.45  68.79

3K 84.40 92.20

3L 63.83 81.56  83.69

4A 81.56 88.65  92.25

4B 48.20  60.99

4E 90.78 9220  97.16

4F 86.52  96.45  95.04

4G 99.29  95.04 99.30

aH 74.47  89.43

5A 97.16  99.29  99.30

5E 95.74  97.16

5F 97.87 97.16  97.87

5G 7872  83.69

5M 97.87 100  99.29
6A 96.45 9929  99.29
6C 96.45  97.87

6D 97.16  99.29

6E 85.82 97.87  95.07
6G 97.87 100
6l 97.89 100 100
6J 100 100  98.59

Table 5.4 shows the English common error typesymed by each child in each session.
The codifications correspond to the common err@esyidentified in Table 4.2. The
codifications with an asterisk represent the comraonr types produced five times or
more and those without an asterisk represent thiermm error types produced more than
three times but fewer than five times by each cMitien the three-stage analysis for error
(see Chapter 4) was conducted, three additionahwnrerror types were identified from
the data collected in the follow-up sessions. Gl roduced palatalisation (PAL), in
which /s/ was erroneously produced gk (BG). One child produced deaffrication
(DEAFF), in which affricate consonants were realises alveolar stops (4B). Three
children erroneously produced [s] féf (3B, 4E and 4H). However, none of these children
produced them five times or more. For most childtea number of common error types
that were produced decreased in the follow-up sassiexcept for one child (4B). In
addition, seven children produced at least one comanror type in the follow-up session,

which was not produced in the initial session.
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Table 5.4.Production of English common error types in eads®n

3;0-3;5

3;6-3;11

CR*, GLIDE, STOP*,
AFF*, DEPAL*,
WFDEV*

CR*, GLIDE,
STOP*, AFF,

DEPAL, [s] for b/

GLIDE*, STOP*,
WFDEL, WFVOW*

CR*, CVE, GLIDE*,
STOP*, AFF*,
DEPAL, WFDEV,

WFCON*

CR, CVE, STOP*,

AFF, WFDEL
CR*, CRSB,

GLIDE*, STOP*,

4,0-4;5

CR*, CVE?,

GLIDE, STOP*,
WFDEV, PAL

CR, STOP,
DENTAL*,

WFDEV*,
WFDEL,
WFCON

CR*, STOP*,
WEFDEL*,
WIDEL*

4:6-4;11

CR*, CVE,
GLIDE*,

CR, STOP

CR*, CVE¥,
GLIDE?,
STOP*, AFF,
DEAFF,

CVE, STOP
CR, GLIDE*,
STOP

STOP*,
WFDEL*

5;0-5;5 5;645;16;0-6;5 6;6-6;11

STOP, [f]
for 10/
CR*,
GLIDE*,

GLIDE,
(s for iy CVE

STOP STOP

DEPAL,
[s] for /6/

7,0-7:5

7:6-7;11



3;0-3;5 3;6-3;11 4:0-4;5 4:6-4;11 5:0-5;5 5:645;16;0-6;5 6;6-6;11 7;0-7;5 7:6-7;11

CR,
GLIDE*,

CVE, STOP,
DENTAL*
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Table 5.5 below shows the Korean PCC scores in &oeach session for each child.

Compared to the English PCC scores, there were moredual variations in the Korean

PCC scores. In more than half of the children, R score decreased in at least one
follow-up session. The PCC score decreased by ab6sn one child (5G) and 6J's PCC

scores decreased in every follow-up session froddd.t 97.03%.

Table 5.5.Percentage of consonants correct in Korean

3,0-3;5 g;fi 4:0-4:5 j;fi 5:0-5;5 g;fi 6,0-6;5 g;fi 7:0-7:5 ;;fi
3B 86.67 96.04
3F 8333  86.14
3G 89.11  94.06
3K 89.11 93.07
3L 76.24 88.12 87.13
4A 86.14 93.07 97.03
4B 68.04  74.26
4E 99.01 100 100
4F 95.05 9307 99.01
4G 96.04  97.03 96.04
4H 89.11  99.01
5A 100 100  97.03
5E 95.96  94.06
5F 97.03 100  98.02
5G 91.09 86.14
,a 97.03 100 100
6A 99.01 98.02 98.02
6C 100  97.03
6D 100 100
6E 93.07 99.01 98.02
6G 100 100
6l 93.81 98.02 96.04
6 100 9802 97.03

Table 5.6 shows the Korean common error types mediby each child in each session.

The codifications correspond to the common errgesyidentified in Table 4.4. The

codifications with and without an asterisk bear #zme meaning as Table 5.4. One

additional common error type was identified in Bow-up session; palatalisation (PAL),

in which the lax alveolar fricative was realisedtapalatal variant (3G). Six of the children

who produced at least one common error type inrtiti@l session produced at least one

common error type in the follow-up session that wasproduced in the initial session
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(3B, 3F, 3G, 3K, 4A and 4B). Four of the childrehandid not produce any common error
types produced at least one common error typedridfow-up session (4F, 4G, 5G and
6C).
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Table 5.6.Production of Korean common error types in eacisisa

3;0-3;5 3;6-3;11 4;0-4;5 4:6-4;11 5;0-5;5 5:656;1 6;0-6;5 6;6-6;11 7.0-7;5  7:;6-7;11
LATFLAP

WMSIDEL

WMSFDEL*, WFDEL*

DENTAL* ADJASS

'STOP*, DEAFF,  STOP, DEAFF*,
DISASS

WFASP*

ADJASS, STOP,
LATFLAP

DISASS

DENTAL*
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5.4 DISCUSSION

The Differential Diagnosis System of SSD suggdssthe type of errors a child produces
should be the best criterion to determine whetherchild’s phonological development is
typical, delayed or disordered (Dodd, 2005, 20C4ihical application of the Differential
Diagnosis System for bilingual children has beesigaificant challenge because of a lack
of large-scale cross-sectional studies from whlolitain normative information. The
previous chapter outlined a cross-sectional stegypnting on common error types in 52
KEB children aged between 3;0 and 7;11. To iderKi8B children with a phonological
disorder, speech-language therapist require infdaomabout their typical, development
error pattern. To identify KEB children with a plodagical delay, speech-language
therapists require information about the age athvigach typical, developmental error
pattern is expected to be resolved. The relatigetall size of the cross-sectional study
outlined in the previous chapter made it difficiltprovide normative information about
typical, developmental error patterns and the agéhach each error pattern is expected to
be resolved. The aim of the current study was pplsiment the cross-sectional study by
employing a longitudinal design that can enhandgicallly relevant knowledge of
characteristics that constitute typical developm@itLeod, 2013), reveal individual
differences and describe age-related/developmemsalges (Bryman, 2012; Zhu & David,
2008). Below, we discuss our findings and theinichl implications for assessing KEB

children with suspected SSD in clinical practice.

5.4.1 CHILDREN WITH SUSPECTED SPEECH SOUND DISORDERS

A lack of available information about the charastizs that constitute typical
phonological development in KEB children has mehat recruiting typically developing
KEB children who did not have SSD could not be ssduOf the children in the current
study were those from the previous cross-sectistualy whose profile of common error
types raised concerns about whether they did ha®&S®. Two of those children were 4A
and 6E, the siblings who produced dentalisatiorthatfirst point of data collection, these
two children were substituting][for /s/, irrespective of distribution and eliditan method
(spontaneously and in imitation). This is a desmipconsistent with a phonetically based
articulation disorder framed with the Different@iagnosis System (Dodd, 2005). At the
subsequent points of data collection, which toakelseven and 13 months after the initial

session, neither child produced dentalisation. &tee two possible accounts for the
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resolution of dentalisation. The first is that tttkgt have an articulation disorder at the first
point of data collection which subsequently resdiwéth spontaneous recovery. However,
given the lack of evidence for spontaneous recoekan articulation disorder (cf. Culton,
1986), it seems unlikely that both children spoatarsly recovered from an articulation
disorder at the same time. The other more plausikfdanation is that dentalisation is a
characteristic of typical phonological developmentKEB children. Dentalisation is a
typical, developmental error pattern in monolingkatean-speaking (MK) children (M.
J. Kim, 2006). The previous cross-sectional stumyntl that such Korean-specific error
patterns could be produced in English as well asarean in KEB children (Table 4.6).
These findings add weight to the suggestion thatyction of dentalisation, which
resembles an articulation disorder in monolingudildcen, could reflect typical
phonological development, rather than an SSD, iB KEildren.

The other child whose profile of common error typessed concerns about
phonological disorder from the cross-sectional ptads 4B. At the first point of data
collection, at the age of 4;3, she consistentletdel singletons and consonant clusters in
word initial position in English and was the onl¥R child to do so. Solely based on the
phonological features of English and Korean andeltgamental error patterns in the
monolingual children, word initial singleton/clustgeletion could not be explained. None
of the follow-up sessions from three-year-old KEBildren revealed word initial
singleton/cluster deletion at the age of four yeatshe second point of data collection (at
the age of 4;11), 4B no longer deleted word inialgletons and cluster reductions. As
Table 5.4 shows, 4B produced a greater numberrofroan error types at the second point
of data collection than the first. When 4B begaadpcing word initial singletons and
consonant clusters, albeit erroneously, those eows productions were analysed,
resulting in a greater number of common error typéghe second point of data collection,
she produced affrication and deaffrication in Estgland word final consonant deletion in
Korean, albeit fewer than five times. Based on kb cross-sectional study and the
current longitudinal study, no KEB children agedrfgears or older produced affrication
and deaffrication in English or word final consonédaletion in Korean. Compared to the
other children of the same six-month age band4416), 4B’s PCC scores were the lowest
in her age group in the current study and were ritwma 20 points lower than the age
group mean PCC scores obtained from the crossssattstudy (Table 3.4) in both
languages. Such a ‘unique’ profile of phonologiskills and error productions suggests

that her phonological development may be atypiPatvious research suggested that
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bilingual children with SSD should have symptomslisbrder in both of their languages
(Dodd, Holm, & Li, 1997; Holm & Dodd, 19994d¥.4B’s error profile reflects SSD arifd
the other KEB children in the doctoral researctel(iding the previous chapters) are
typically developing, then this previous claim ntigieed to be reconsidered, because all
Korean common error types 4B produced were prodbgeat least one other child in the

cross-sectional (Chapter 4) and the current study.

5.4.2 INDIVIDUAL DIFFERENCES

One of the advantages of employing a longitudiresigh with a relatively small sample
is its ability to reveal individual variations thete often masked in a cross-sectional design
with a large sample size. In the current study, tnage-matched KEB children did not
follow the same developmental trajectory in termighe type of errors they produced,
revealing considerable individual variations. Cdesi4E and 4F, who were first seen
when they were aged 4,8 and followed up at a sirmitarval. These two children showed
different profiles of common error types acrosgéhsessions in both languages. The same
finding applies to other age-matched children,udeig 3F and 3G; 3K and 3L; 4G and
4H. The profiles of common error types in 6A, 60,#&nd 6E are also interesting to discuss
as the ages of these four children are similath®yt have different language backgrounds.
The previous cross-sectional study identified cblogical age and the number of
language environments to which children are exp@segotentially significant factors
associated with the type of error produced in KIEBdecen. These two factors alone cannot
easily explain why these KEB children with similages are different in terms of the
common error types they produced in both languagesss different points of data
collection. It could be suggested that the extefarztbrs investigated in previous research,
such as the proportion of language exposure (Gaidstt al., 2010) and language
dominance (N. C. W. Law & So, 2006), may not becadge in quantifying the language
environments of bilingual children in a way thahaeccount for the individual variations
in their phonological development. In addition, agatched children who were similar in
terms of the proportion of language exposure aadtimber of language exposures, who
showed different profiles of common error typesidied to differ in terms of the age of
English language acquisition (e.g. 6A, 6C, 6D aB}l 6lote that the previous two chapters
did not find age of English language acquisitiobéoa significant factor associated with

phonological skills or error productions. It cosldggest that age of language acquisition
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should be examined further and more systematioalfyture studies with a much larger

sample size.

5.4.3 AGE-RELATED CHANGES

The Differential Diagnosis System (Dodd, 2005), evhtonsiders error patterns to be the
best criterion to determine whether a child’s pHogral development is typical, delayed
or disordered, implicitly assumes that there istao§ error patterns produced by typically
developing children and that those error pattemespaogressively resolved with age.
Cross-sectional studies with monolingual childriexel(iding speakers of languages other
than English) have shown that this assumption @gdigenolds true (Dodd et al., 2003;
James, 2001b; M. J. Kim, 2006; Roberts et al., 180& Dodd, 1995; Zhu & Dodd,
2000a). Cross-sectional studies, however, can offlsr a probabilistic statement of
phonological development, because sampling ocaugsance for individual children at
one specific point in time in their developmentnbdudinal studies of young monolingual
children have shown and discussed extensivelyttieatlevelopmental sequence is not
linear and that regression or U-shaped learninghimnological development occurs in
typically developing children (Becker & Tessier,14Q Bernhardt & Stemberger, 1998;
Bleile & Tomblin, 1991; Stemberger, Bernhardt, &hdson, 1999). It is well recognised
that regression is not a loss of skill but refleetsrganisation of the phonological system
(Werker, Hall, & Fais, 2004). If a typically deveiag child does not follow the
developmental trend in resolution of error pattdsased on a cross-sectional study used
to derive normative data for clinical purposes,ntleensitivity and specificity of the
Differential Diagnosis System, based solely on raiive data derived from cross-
sectional studies should be questioned. Sensitavitg specificity of the Differential
Diagnosis System have not surfaced as a significgrbblematic issue at least for
monolingual children. Recently, however, Waringl dnight (2013) pointed out that
there is a lack of evidence for sensitivity andc#igty of the Differential Diagnosis
System.

The findings of the current study suggest that iseitg and specificity of the
Differential Diagnosis System could be a genuineicdl issue for bilingual children, if
the normative data used for clinical purposes Islgdased on cross-sectional studies.
The current study suggests that an error pattetridcemerge during the course of
development and such a phenomenon is not rare. HothiDodd (1999b) also found that

error patterns atypical of monolingual children eg@ged in young sequential bilingual
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children and suggested that the appearance ofesumhpatterns coincided with when the
children began to use English spontaneously. Howewnve found that emergence of
common error types in KEB children was not necelgsassociated with the age of
exposure or of spontaneous use of English or Koreaaddition, although individual
variations and regressions in phonological devekmnhave been discussed with young
children, emergence of common error types was wbdezven in older bilingual children
in the current study. Emergence, rather than résaluof common error types with age
and/or in response to changing language envirorsnear be considered regression in
their phonological development. Regression, refigateorganisation in the phonological
system, may be more common in bilingual childreantin monolingual children, because
reorganisation in bilingual children involves batithin-language and between-language
specification of phonemes and their realisatioresulThis means that cross-sectional
studies which can only provide a probabilistic eygge at which certain error patterns are
expected to be resolved may not be adequate iruriagtthe typical developmental

sequence in bilingual children in a way that isicklly meaningful.

5.4.4 CLINICAL IMPLICATIONS AND FUTURE RESEARCH DIRECTION S

The aim of the current study was to supplemenfitidings of the cross-sectional study
presented in Chapter 4 by following up 23 of thak® participated in the cross-sectional
study. In many ways, the longitudinal data from therent study added clinically
significant information to the cross-sectional dedpeech-language therapists find it a
challenge to accurately identify bilingual childresith SSD, due to a lack of bilingual-
specific information about the characteristics tbanstitute their typical phonological
development. Even with cross-sectional data withkKEEB children, there were some
children whose typicality of phonological developthevas questioned (4A, 4B and 6E).
Speech-language therapists may also encountertsiiedual children for whom cross-
sectional studies are already available. Followsepsions may be useful for speech-
language therapists in making clinical decisiotoaghether treatment should be provided
or not. The PCC scores were not sensitive to clsimggommon error types across follow-
up sessions, as previously suggested in Holm amtil PO99b). However, in the case of
4B, the information about her PCC scores, as vwell@out the common error types she
produced, were useful in considering whether henplogical development was typical

or not.
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Even with pitfalls, a large-scale cross-sectionatly is still useful and in need. The
current study identified additional common errgpdy (palatalisation, deaffrication and
producing [s] for@/), which were not identified in the cross-secticstady. Palatalisation,
in particular, was produced by some children in ¢hess-sectional study but no child
produced palatalisation more than three times axlitherefore considered sporadic rather
than a common error type. A cross-sectional stuitly & much larger sample size could
help identify typical error patterns in KEB childrevhich will facilitate identification with
KEB children with phonological disorder. Howevevea with such a study, identifying
KEB children with phonology delay is likely to stiemain a challenge. If an already
‘resolved’ error pattern re-emerges at an older #gmn it is difficult to define the age of
resolution in a way that is clinically relevant. geries of controlled, prospective
longitudinal studies may be able to provide moredaitkd and clinically relevant
information about the changes in error productiobilingual children in a way that can
enhance our understanding of when typical errdepad should be resolved.

There are three specific issues that future stughesild address. The firstli®w the
Differential Diagnosis System should be applietitmgual children in clinical practice.
The current study already suggested that dentalisatvhich is consistent with the
description of the phonetically based articulatiisorder framed within the Differential
Diagnosis System (Dodd, 2005), may be a typicabrepattern in KEB children.
Regression or emergence of error patterns, whipka to be a characteristic of typical
phonological development in KEB children, may resltite sensitivity of the Differential
Diagnosis System by putting typically developing BKEhildren at an increased risk of
being misdiagnosed with phonological delay. Th@sdds whether the error patterns that
emerge with age and/or in response to the chanlginguage environments should
necessarily reflect typical error patterns. If (@yression is a reflection of reorganisation
of phonological system(s), (2) re-emergence ofrguadterns reflects regression and (3)
reorganisation of phonological systems in bilingahildren necessarily occurs during
development, then there does not seem to be arnrdassuggest that error patterns
indicative of SSD in bilingual children should rererge during the course of development.
The third is whether there are error patterns #hrat clinically relevant in identifying
bilingual children with SSD and whether there am®repatterns that are solely cross-
linguistic rather than developmental. This posgibivas raised in the cross-sectional
study (Chapter 4). We brought attention to adutbse language learners and word final

devoicing errors produced by Korean adults in EBigivords (Major & Faudree, 1996).
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Devoicing of word final voiced consonants was oidgntified as an English common
error type in the third session at the age of #;46k. Word final stop aspiration and
tensification in Korean were the common error tyfhed were most frequently observed
as emerging in follow-up sessions, all of whichéalear cross-linguistic bases. It is worth
considering whether the presence of such erroenpattsignifies a disorder and whether
speech-language therapists should target such patterns in treatment in the future

studies.
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6 PARENT-RATED MEASURES

6.1 |INTRODUCTION

SSD is one of the most common developmental dissroechildhood (J. Law et al.,
2000b). Children with SSD display a clinically siizant deviation from typical speech
sound development which is not accounted for byngwairment in sensory, motor or
structural functions (Flipsen et al., 2013; Shrget980). Many children with SSD
experience long-term adverse consequences, whidhesee a negative effect on education
and academic attainment (Bird et al., 1995; Lagige Catts, 1999; Leitdo & Fletcher,
2004; Lewis et al., 2000, 2002; McCormack et a009. Furthermore, Felsenfeld and
colleagues suggested that children with a histdr$SD continue to experience adverse
consequences into adulthood (Felsenfeld, Broenc&ive, 1992; 1994). Speech-language
therapy interventions can be effective in managimitgdren with SSD, thereby minimising
the long-term consequences (Almost & Rosenbaum8;1Bfoomfield & Dodd, 2005,
2011, Crosbie et al., 2005; Gierut, 1998; J. Lawlet2010).

McLeod et al. (2013) recently reported that a gigant number of pre-school children
with SSD in the community are not being identifladspeech-language therapy services.
Such children are at risk of experiencing significaducation or academic challenges,
especially as the demand on literacy increasesighiaut the school years. The situation
appears to be worse for bilingual children. Althloubere is no evidence to suggest that
the prevalence of SSD is any higher or lower imbtlal children (Goldstein & McLeod,
2012; Hambly et al., 2013; Winter, 2001), Stow &wtld (2005) reported that bilingual
children are much less likely to be referred tmichl services with concerns regarding
their speech than monolingual children. The isstipassible under-representation of
bilingual children in speech-language therapy sewhas been discussed in the literature
and has gained more attention in recent yearsr(latienal Expert Panel on Multilingual
Children's Speech, 2012; Stow & Dodd, 2003; Wir2801). While there have been major
publicity campaigns to raise public awareness afroainication disorders in children, for
example, the Identify the Signs campaign (Americ8peech-Language-Hearing
Association, 2014) and the Raise Awareness of LagglLearning Impairments (RALLI)
campaign (Bishop et al., 2012), such programmaestiebe conducted in English and may

1 This chapter is the authors accepted manuscrigh @friticle published as the version of record in
International Journal of Speech-Language Patholpgilished online on 23 November 2015
http://www.tandfonline.com/doi/full/10.3109/17549502015.1081284
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fail to reach bilingual communities (Stow & Dod@(5). Therefore, the public awareness
of SSD and the associated long-term consequencgs b@aower in the bilingual
community of English-speaking countries. Paren&indp one of the major sources of
referral to speech-language therapy services, rdileely to seek appropriate services for
SSD if they lack awareness and knowledge of them.

One way to address this issue is to implement zeusal speech screen to all children
in a population to identify those who require ferticlinical assessment. The justifications
for a universal speech screen already exist, ifoduthe high prevalence rate, the adverse
long-term consequences and the positive reseamdéree for the effectiveness of speech-
language therapy interventions for children witiDS8 a universal speech screen were to
be implemented, then it must be done in a wayrfests the needs of bilingual children
as well as monolingual children. The under-reprigam of bilingual children in speech-
language therapy services emphasises the needfirexrsal speech screen to be inclusive
of bilingual children. As yet, there is no univdhgaccepted measure of a speech screen
(J. Law et al., 2000a; Nelson et al., 2006). Or@@gch that is worth considering is to use
parental report of their child’s speech to identligse who require full, comprehensive
clinical assessment by a speech-language ther@prgfeting parents, rather than teachers,
may need to be considered for bilingual childresgause a previous research (Bedore et
al., 2011) suggests parents, rather than teactansreport on both languages of their
bilingual children. There is a growing body of taéure to suggest that parental report can
be used in a speech screen. McLeod et al. (20E@)aped the Intelligibility in Context
Scale (ICS), based on the International Classitioaif Functioning, Disability and Health
- Children and Youth (ICF-CY) (World Health Orgaaiion, 2007), as a parent-rated
measure of children’s intelligibility. Parents argked to rate how much of their child’s
speech was understood by different people ovepr&ous month on a five-point Likert
scale (Table 6.1). McLeod et al. (2013) found tetental ratings on items 1, 2, 3 and 7
were statistically significantly different betweehildren with and without SSD. The ICS
mean score is calculated by averaging the ratingalloseven items. McLeod, Harrison,
and McCormack (2012b) found a statistically sigrafit difference in the ICS mean scores
between children whose parents or teachers expresseerns about their speech and
those without any concerns.

The ICS has now been translated into over 40 lagegjancluding Traditional Chinese
and Korean. Using the Traditional Chinese versibithe ICS (ICS-TS), Ng, To, and

McLeod (2014) found that the ICS-TS mean score alds to discriminate Cantonese-
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speaking children with and without SSD with a laaffect size. They also suggested a
cut-off ICS-TS mean score of 4.29, based on theceli diagnosis of SSD derived from
standardised, norm-referenced assessment resutts,used in a speech screen.

Table 6.1.The Intelligibility in Context Scale

Alway Usuall Sometime Rarel Neve

Question S y s y r
1. Doyouunderstand your child? 5 4 3 2 1
2. Doimmediate members of your familgderstand your
child? 5 4 3 2 1

3. Doextended members of your familyderstand your child?
4. Do yourchild's friendsunderstand your child?

6. Do yourchild's teachersinderstand your child?
7. Dostrangersunderstand your child?

A~ D b BH
W W W W w
NN NN
N e

5
5
5. Do otheracquaintancesinderstand your child? 5
5
5

The above research findings suggest that a paaged-measure of children’s speech can
be used as a tool for a universal speech scrdeasitfor monolingual children. However,
little research evidence is available to determwhether a parent-rated measure is useful
for bilingual children for speech screening purmos@/hile some researchers have
investigated parental ratings of bilingual childeglanguage abilitie(Bedore et al., 2011,
Restrepo, 1998), to our knowledge, Stertzbach afdeGleeve-Neumann (2006) is the
only study to have investigated whether parentsreliable and valid judges of their
bilingual children’s speech. With 24 Spanish-Ergliélingual children aged between 3;0
and 4;11, they found that parents were able toigeovaluable diagnostic information
about their bilingual children’s speech. In pad@uthe perception of others, rather than
parents, was important in identifying the childespeech difficulties. This is consistent
with the more recent findings of McLeod et al. (2pWvith monolingual children. However,
they investigated the children’s phonological skiinly in Spanish but not English.
Therefore, little is known about whether parentsjcage their bilingual children’s speech
accuracy or intelligibility in a reliable way.

The current preliminary study aims to investigateetiher parents can reliably judge
their KEB children’s speech. We explore the cotiefabetween parental-rated measures
of KEB children and the bilingual children’s speeatcuracy measured by means of
percentage of consonants correct. We then congitiether a parent-rated measure of
children’s speech could be used as a tool for aeusal speech screen that is sensitive
enough to discriminate bilingual children with awdhout SSD. More specifically, we

consider what questions should be included in am@t screening tool which utilises a
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parent-rated measure of bilingual children’s speBalsed on our preliminary findings, we

suggest research directions for future studies.

6.2 METHODOLOGY
6.2.1 PARTICIPANTS

A total of 33 KEB children (18 girls, 15 boys) ageetween 3;0 and 5;11 and their parents
participated in the study. All participants wererteted from Auckland, New Zealand, a
predominantly English-speaking country. Most p@ptats in the current study were
identified via chain-referral sampling, in whictetaxisting participants recommended the
study to their acquaintances who were then reatuite the study. Children were
considered bilingual if (1) they were receivingdaage input in both English and Korean
regularly and consistently and (2) the parents ntegotheir children were bilingual. As
this study was preliminary and exploratory in naftrict criteria, which could potentially
exclude some bilingual children, were not imposed.

Eight children were born in Korea and 25 were bhariNew Zealand. For those who
were born in Korea, the mean age of arrival in Ngsmaland was 22.50 months (SD =
16.32, min = 3, max = 45). Regardless of where there born, all children were exposed
to the Korean language from birth. But the ageirst English language exposure varied
greatly from birth to 46 months (mean = 18.36, SID8-98). Of the 25 children who were
born in New Zealand, only 14 were exposed to batigliages from birth.

To calculate the proportion of language exposture,total hours of Korean exposure
were divided by the total hours of English exposaore child’s typical week (Goldstein et
al., 2010). The mean proportion of language exmostithe sample was 2.45 (SD = 2.42,
min = 0.31, max = 13.0), which indicates that oerage the children were exposed to
Korean 2.45 times more than they were to Englishly Gix children were exposed to
English more than Korean. Five of them had a magoilal English-speaking (ME) father.
For all children, the primary source of Korean esqme (i.e. the greatest proportion of
exposure to Korean) was the home environment. Tineapy source of English exposure
was kindergarten or school for the majority of digldren (n = 25). For the remaining
children, the home environment was the primary @@wf English exposure. Excluding
home and kindergarten/school environments, TalddllGistrates the secondary sources
of language exposure. On average, children wer@sexpto 2.85 different Korean
language environments (SD = 1.54, min = 1, maxan@)1.97 different English language
environments (SD = 0.95, min = 1, max = 5). Théedénce was statistically significant
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(z =-2.782,p = 0.005). Except for the five children with a M&tler, all parents were

Korean and spoke Korean as their first language.

Table 6.2.Sources of secondary language exposure in ErafidhiKorean

Sources English Korean
Weekend language school o 17
Church 4 10
Playgroup 4 13

Individual lessons (e.g. piano)

Group activities (e.g. choir, swimming)
Private language tutoring

Private maths tutoring

© r 4w
N O ® e

Figure 6.1 shows how often the Korean parents teglyr spoke to their KEB children in
Korean, in English and frequency of code-switchbejween the two languages. The
majority of parents (77.4%) reported that they &gedheir children in Korean all the time,
while no parents reported speaking to their chitldreEnglish all the time. The majority
reported that they rarely or never speak to thhilden in English (54.8%). Code-
switching was not common. Most parents (61.3%) melothey never or rarely code-

switch when they speak to their children.
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Figure 6.1.Code-switching behaviours of the primary carergmvipeaking to their
children

The mean age of the mother when the participatiild evas born was 31.92 years (SD =
3.47). The mean years of education of mothers Wallyears (SD = 2.45) and for fathers
17.17 years (SD = 2.70). The mean annual hous@inmdhe of the participants was higher
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than the national mean household income of $85]82B (Statistics New Zealand,
2014b).

None of the children had a history of developmertalditions that are known to impact
on speech/language development. There were naseg@rolonged or repeated episodes
of middle ear infections. No parents reported deconcerns about their child’s speech.
However, to varying degrees, approximately 40%hef parents reported that they were
concerned about their child’s ability to socialwéh peers and follow instructions at
kindergarten or at school due to poor English skiti most cases, parents explicitly stated
that their child’s poor English skills (comparedMi& peers) were due to the fact that their
child was only exposed to English at kindergarteatschool.

To include KEB children with SSD, we contacted spelanguage therapists working
in Auckland, where the Korean population is conaet in New Zealand (Friesen, 2008).
None of the speech-language therapists contactexisgeing KEB children for (suspected)
SSD.

6.2.2 MATERIAL AND PROCEDURE

The phonology subtest of the DEAP (Dodd et al.,2236r English and the APAC (M. J.
Kim et al.,, 2007) for Korean were completed for elliidren. Parents completed a
guestionnaire including the ICS (McLeod et al., 28j1and the set of ten questions used
in Stertzbach and Gildersleeve-Neumann (2006) @ferth GNS for Gildersleeve-
Neumann Scale). The researchers requested thaathat who spends most time with
his/her child should complete the questionnairé.patents completed the questionnaire
in Korean.

The questions used in the GNS are listed in TaldeFor each question, a five-point
Likert scale is givenNever-Rarely-Sometimes-Frequently-All the tiorequestions 1 to
8; No-Probably not-Maybe-Probably-Yé&® questions 9 and 10). Unlike the ICS, which
was completed once without specific mention of aayticular language, parents were
asked to complete the same questions on the GN8;timirelation to their child’s speech
about English and about Korean. Appropriate exampfedeletion and substitution of
speech sounds in Korean were used for questionsd67 arespectively, when parents

completed the GNS about Korean.
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Table 6.3.Gildersleeve-Neumann Scale

1. s your child's pronunciation difficult to understg®

In comparison to other children his/her age, do ik your child is difficult to understand?
Do other people think your child is difficult to derstand?

Does your child have difficulty pronouncing words?

Does your child have problems producing certaimsgs@

ook~ wnN

Does your child leave out sounds when he/she spdaksexample, saying "ca" for "cat" or "tar"
for "star"?

7. Does your child change sounds when he/she speaksXx&mple, saying "too" for "shoe" or
"wun" for "run"?

8. Is your child frustrated when he/she speaks?
9. In comparison to other children his/her age, dothink your child has speech problems?
10. Do other people think your child has speech probzm

6.2.3 DATA ANALYSIS

The single-word samples collected using the DEAR @@ APAC were phonetically
transcribed and subsequently subjected to a rektighonological analysis to obtain the
PCC for each language. The PCC scores and thetahratings on the GNS and the ICS
(including the ICS mean scores) were entered medBM SPSS Statistics for Windows,
Version 22.0 (International Business Machines Crafion, 2013) and were analysed
using descriptive and inferential statistics. Theran inherent sampling bias in studies of
bilinguals in a country where they are a minoribpplation (Hambly et al., 2013). Due to
this non-random sampling, the measurement of palreatings (ordinal) and the small
sample size, our analyses employed distributioa-fvse nonparametric statistical tests
which do not make stringent assumptions about thgulation (Linebach, Tesch, &
Kovacsiss, 2014, Siegel, 1956). The alpha-level seast 0.05 for statistical significance.
Because we were unable to include any KEB childavéh SSD, we compared the ICS
mean scores of the current study with those froawvipus studies (McLeod et al., 2012b;
Ng et al., 2014). Independent samgkessts were used for the comparisons as we did not
have access to the raw data from the previous estutdi establish the ranks for a
nonparametric statistical test. In addition, weli@opthe cut-off ICS mean score of 4.29
suggested by Ng et al. (2014) to the current satopdietermine whether the same cut-off

score could be applied to bilingual children.
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6.3 RESULTS

Figure 6.2 shows the PCC scores in each languéagePTC scores were higher in Korean
than in English (z = -3.9%3 < 0.001). Only seven children obtained higher BC@es in

English than in Korean.
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Figure 6.2.Percentage of consonants correct

Table 6.4 shows the mean ratings on each questitredGNS and the Spearman rank
correlation coefficientrg) and their corresponding two-tailpdralues from the correlation
analysis of the parental ratings and the PCC scohesparental ratings about Korean were
not correlated with the children’s Korean PCC ssane any of the GNS questions. On the
other hand, the parental ratings about English wereeslated with the children’s English

PCC scores on six GNS questions, as illustratd@bie 6.4.

136



Table 6.4.Mean ratings and the Spearman rank correlatiofficeats (s) on the
Gildersleeve-Neumann Scale

English Korean
GNS Mean (SD) I's p Mean (SD) Is p
1 4.27(0.76) 0.328 n.s. 4.00 (1.03) - 0.058 n.s.
2  4.45(0.90) 0.428 0.013 4.18 (0.88) 0.198 n.s.
3  4.09(0.91) 0.238 n.s. 4.00 (1.20) 0.285 n.s.
4  3.91(0.91) 0.317 n.s. 4.00 (0.97) 0.133 n.s.
5 3.86(0.99) 0.505 0.003 4.06 (0.90) 0.294 n.s.
6 4.27(1.07) 0.427 0.013 4.27 (0.98) 0.271 n.s.
7 4.09 (1.04) 0.440 0.010 4.15 (1.03) 0.196 n.s.
8 4.09(0.91) 0.069 n.s. 4.30 (0.77) 0.315 n.s.
9 4.18(0.98) 0.536 0.001 4.03 (0.88) 0.309 n.s.
10 4.24(0.97) 0.436 0.011 3.03 (0.92) 0.341 n.s.

*n.s. = not significant

Wilcoxon signed rank tests were also performed éteminine whether there was a
difference in the parental ratings on the GNS betwienglish and Korean. There were no
statistically significant differences in the pamdntatings on any of the questions.
Excluding the seven children who obtained highe€RCores in English than in Korean,
Wilcoxon signed rank tests were performed on thiergal ratings on the GNS. The results
revealed that the parental ratings@ar other people think your child has speech prok®m
were statistically significantly different (z = 309, p = 0.021). It indicates that parents
were more likely to believe that their child hacesph problems when answering the
guestion about Korean (median = 4.00, mean = 388,= 0.95) than about English
(median = 5.00, mean = 4.23, SD = 0.99), even thdhgir PCC scores were higher in
Korean than in English. The difference in parem&ings forin comparison to other
children his/her age, do you think your child iffidult to understandalso showed a
statistical trend towards significance (z = -1.8Y%,0.06). Despite the higher PCC scores
in Korean, parents were likely to indicate thatirtlehild was more difficult to understand
in Korean (median = 4.00, mean = 4.00, SD = 0.88ytin English (median = 5.00, mean
=4.42, SD = 0.90). There were no statisticallygigant differences in the parental ratings
on any of the questions for the seven children alitained higher PCC scores in English.
Table 6.5 illustrates the mean parental ratingghenCS. The parental ratings fDo

strangers understand your child®ere correlated with the PCC scores in both laggsa
This was the only question to yield a statisticalignificant correlation with the PCC

scores in English. On the other hand, parentatgatforDo extended members of your
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family understand your child@ndDo other acquaintances understand your chid®re

statistically significantly correlated with the PG€ores in Korean.

Table 6.5.The mean parental ratings and the Spearman raration coefficientsrg)
on each item of the Intelligibility in Context Seal

) English Korean
ICS item Mean (SD)
rs p s p
1 4.80 (0.39) 0.310 n.s. 0.342 n.s.
2 4.56 (0.64) 0.075 n.s. 0.204 n.s.
3 4.35 (0.67) 0.324 n.s. 0.478 0.005
4 4.47 (0.59) 0.234 n.s. 0.204 n.s.
5 4.38 (0.52) 0.279 n.s. 0.399 0.022
6 4.45 (0.62) 0.273 n.s. 0.168 n.s.
7 4.06 (0.79) 0.346 0.049 0.358 0.041

The ICS mean score of the current sample was £84=<0.42). The ICS mean scores
were statistically significantly correlated withetPPCC scores in Englishs & 0.360,p =
0.039)and in Koreanrg= 0.443,p = 0.010). Mann-Whitney U test revealed that theas w
no statistically significant difference in the I@%an scores between the children with
parental concerns about their English languagésgkiledian = 4.29, mean = 4.39, SD =
0.45) and those without any concerns (median =, 4fgan = 4.50, SD = 0.39) (U = 107.00,
p = 0.521). We compared the ICS mean scores of thg &tldren and the ICS mean
scores from previous studies with monolingual aleifd(McLeod et al., 2012b; Ng et al.,
2014). The results are summarised in Table 6.6.

Table 6.6.Comparison of the Intelligibility in Context Scateean scores between the
current and the previous studies (McLeod et all220lg et al., 2014)

N Mean SD t p
McLeod et al. (2012) Concern 109 3.85 0.50 6.15 <0.001
No concern 11  4.69 0.51 1.62 n.s.
Ng et al. (2014) SSD 33 414 0.65 2.23 0.030
No SSD 39 456 0.48 1.12 n.s.
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Figure 6.3 plots the individual ICS mean scoreshef bilingual children in the current
study. The dotted line indicates the cut-off ICSamecore of 4.29 suggested by Ng et al.
(2014). If the cut-off score were applied to therent sample of bilingual children, it

would identify 15 or 45.5% of the children as negdcomprehensive clinical assessment.
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Figure 6.3.The Intelligibility in Context Scale mean scordgh® current sample with
the dotted line showing the cut-off score of 4.88gested in Ng et al. (2014)

6.4 DISCUSSION

It is not difficult to justify why a universal spefe screen should be implemented for all
children. It is difficult to determine how it shaube done. We investigated one of the
approaches to a universal speech screen, a patentimeasure of children’s speech.
Unlike previous research, the current preliminaryestigation had a specific focus on

bilingual children and whether a universal spe@then can be implemented in a way that
does not disadvantage bilingual children. Thisadipularly important because bilingual

children now comprise a significant portion of fm@pulation in many English-speaking

countries.

Before we discuss our findings, we address twdditimns of the current study. Firstly,
an obvious limitation is the small sample size.r€heere significant issues with recruiting
participants during the data collection phase wikdted for approximately 20 months.
Although the current study was approved by thecstliommittee of the university

affiliated with the researchers, the local early@dion provider (providing education for
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up to 14,000 children) did not give the researchggsmission to recruit potential
participants for the study. The reason for thegaffwas that they did not believe the study
would benefit the organisation. In addition, thestfiauthor visited a Korean language
school and met with more than 50 parents of KEBdo#imn with the permission of the
school. The aims of the study were explained andfanmation sheet with contact details
was provided in person for each parent. Not ort@parents subsequently contacted the
researchers. We suspect that at least a part dffftoeiity with participant recruitment can
be attributed to the lack of awareness of SSD haadassociated adverse consequences.
This again supports the argument for implementinqui@ersal speech screen, as it can
bring attention to SSD and its adverse consequamrgksncourage parents to monitor their
children’s phonological development (Nelson et 2006).

Secondly, the chain-referral sampling in partictpgecruitment could have attracted
parents who already had some concerns about theldren’s speech/language
development. Therefore, we acknowledge that sori@reh in the current study may not
be typically developing or may even have SSD. Tigh Iproportion of children with
parental concerns about language development nflagtréhis sampling bias. However,
the characteristics of the participants of the eniristudy reflect those of the wider KEB
community in New Zealand, including Korean languadmminance, high level of
education and relative affluence (Friesen, 2008;eiHal., 2003; H.-J. Park & Anglem,
2012; Statistics New Zealand, 2004). In additiammaerns about language development
are not uncommon in parents of bilingual childrBedore et al., 2011; King & Fogle,
2006) and none of the parents expressed specificecos about their child’s speech,
although it would be an over-estimation to assunae the public are educated about the

distinction between speech and language.

6.4.1 GILDERSLEEVE-NEUMANN SCALE

One aim of the current study was to explore whett@ean parents were reliable in
judging their KEB children’s speech. The second @ias to consider the questions to be
asked in a universal speech screen. Our findinggesi that these two issues are related
and may depend on which language the parents keel &3 judge. Parental ratings were
correlated with PCC scores in English when paremt® asked specific questions about
their children’s speech errors; deletion errors §58) and substitution errors (GNS 7),
which suggests that parents may be sensitive &tideland substitution errors of their

children at least in English. Bedore et al. (20dl$d found that one of the commonly cited
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concerns from the parents of Spanish-English hidghildren was that the children used
incorrect vowel and consonant sounds. It is to diechthat only the parents of Spanish-
dominant children, but not the parents of Englisimthant children, raised such specific
concerns. The majority of the current sample cduddcategorised as being Korean-
dominant and therefore the findings of the curstatdy may not hold true for parents of
English-dominant bilingual children.

There was equivocal evidence from the correlatioalysis to support the suggestion
made by Stertzbach and Gildersleeve-Neumann (2886)he perceptions of others could
be the key to identifying the children with speelficulties. The parental ratings f@o
other people think your child is difficult to und&and?(GNS 3) were not correlated with
the PCC scores. Only when parents were asked whatther people think their child has
speech problems (GNS 10), were the English PCGsamrrelated with parental ratings.
Interestingly, this was also the only question ick there was a statistically significant
difference in parental ratings between Englishl&ockan, for the majority of the children
who obtained higher PCC scores in Korean than igli&m Parents believed that their
children were more likely to be judged to have spgeoblems in Korean than in English.
A similar trend was observed with another questioncomparison to other children
his/her age, do you think your child is difficutt tnderstand¥GNS 2), with parents
believing their children were more difficult to w@tand in Korean than in English,
despite the higher PCC scores in Korean.

Such findings may be attributed to the parentsyels as children. Korean adults in
New Zealand have been identified as being the E@spetent in their use of everyday
English (Morris et al., 2007; H.-J. Park & Angle2Q12; Statistics New Zealand, 2004).
While the English language proficiency of parerttsys relatively poor, their children
become increasingly more proficient in English lasytare exposed in kindergarten or
school environments, which tend to promote the afsénglish. Such a sociolinguistic
trend may mean that Korean parents over-estimaiedhild’s English skills. Poor English
proficiency of the parents of KEB children may aiswe another implication in a universal
speech screen employing a parent-rated measurentBaratings and responses on
guestions regarding whether Korean parents undaersteeir bilingual children could be
attributed to both parents and their child. Thattliee reason why a KEB child is not
understood when speaking English could be dueetdirtited English proficiency of the
parents, as well as the child’s speech errors. T&bgether, our findings suggest that the

language proficiency of the parents influencesrthaiings and responses about their
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bilingual children’s speech. This is also suppoftgdur finding that all questions on the
GNS that yielded statistically significant corratais with PCC scores in English directly
addressed “problems” (GNS 5) or “speech probler@X$ 9 and 10). The inclusion of
the word, problems, in the questions may attritibée parental ratings to the children’s

speech errors but not to both children and parents.

6.4.2 INTELLIGIBILITY IN CONTEXT SCALE

The items on the ICS reflect relevant communicatwatexts drawn from the ICF-CY
Environmental Factors and they are designed teaed “range of contexts/listeners and
communication partners with whom children commutatéMcLeod et al., 2012b, p. 649).
It is unclear whether this approach is best suitetilingual children. For the majority of
the current sample, Korean was the dominant larggyuagd at home. Questions such as
Do you/immediate members of your family understanat child?(ICS 1 and 2) may only
apply to the Korean language for the majority @f plarticipants, while ratings f@o your
child’s teachers understand your child€S 6) are solely based on the English language
for the children who were only exposed to Englisbanool. On the other hand, for the 17
children who were also attending a weekend Koraaguage school, it is difficult for
parents to determine how to answer itemtéagher$, if they believe their child is
understood by the Korean teacher but not by theliffngpeaking teacher at the
mainstream school.

The findings from the ICS, however, do shed lighttiee importance of thethersin
identifying children’s speech difficulty as prevely reported by Stertzbach and
Gildersleeve-Neumann (2006). Four of the commuidngpartners reflected in the ICS,
child’s friends acquaintanceschild’s teachers and strangers would be classified as
othersin the GNS. The PCC scores in both English ande&orwere correlated with
parental ratings o®o strangers understand your child?the ICS, while only the PCC
scores in Korean were correlated with the paremtiihgs forDo other acquaintances
understand your childThe items addressing child’s friends and teacdetsot yield
statistically significant correlations with the PG€ores in either language. Our findings
suggest that the perceptionstfangerson the child’s speech as judged by the parents may
be significant in identifying children’s speechfiifilty in both languages.

Interpreting the significant correlation on itenfagequaintanceswith the PCC scores
in Korean is more complicated. A large number afumintances of Korean families in

New Zealand tend to be Koreans (Morris et al., 200¥hich suggests limited
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communication opportunities between the child armigeio acquaintances in English.
Interpreting the significant correlation &o extended members of your family understand
your child?with the PCC scores in Korean is equally comphelarge proportion of the
Korean community in New Zealand comprises of redemnhigrants (Statistics New
Zealand, 2006, 2014a). Therefore, communicatingy wktended members of family in
South Korea is likely to take place over the phoniaternet (e.g. Skype) and in the Korean
language. Furthermore, extended members of thdyfamBSouth Korea are unlikely to
have any experience with bilingual children and sthibilingual speech/language
development. Their judgment of the degree to wihindy understand bilingual children
and speech/language development of bilingual anilds likely to be based on their
experience with MK children. A growing body of raseh evidence suggests that bilingual
children’s phonological development is differenorfr their monolingual counterparts
(Goldstein & McLeod, 2012; Hambly et al., 2013 feviews). Therefore, the perception
of extended family members on bilingual childresfgeech, even as judged by parents,
may not be a suitable measure of bilingual childrepeech difficulty.

While it is informative to discuss the within-scaterrelations, if the ICS is to be
considered a potential tool for a universal spesmieen, it is pertinent to examine its
sensitivity to discriminate bilingual children wittnd without SSD. The ICS mean scores
were statistically significantly correlated withetPCC scores in both languages. The ICS
mean scores were also statistically significantiffecent from those derived from
monolingual children with a diagnosis of SSD or @ams about their speech in previous
studies (McLeod et al., 2012b; Ng et al., 2014)isTgrovides some positive support for
the use of the ICS as a tool for a universal spesecden. However, when the cut-off ICS
mean score suggested by Ng et al. (2014) was applithe current sample, 45.5% of the
children were identified as needing a comprehenslirgcal assessment. Admittedly,
some children in the current sample may have SSiwehler, given the prevalence data
of SSD (J. Law et al., 2000b), 45.5% seems too.hifle simply cannot afford to
implement a speech screen that fails over 40%eo$tineened children. While this cut-off
score was suggested from a study with Cantonesskisgechildren, it does raise questions
about the applicability of a cut-off score derivieam monolingual children to bilingual

populations.
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6.4.3 FUTURE RESEARCH DIRECTIONS

Based on our findings, screening just one of thguages of bilingual children may not
be sufficient. As revealed by the results on theSGhhe parental ratings on bilingual
children’s speech may be language-dependent. Téiisants further investigation with a
larger sample size. We also suggested that langi@mgeance may influence the parent-
rated measures of bilingual children’s speech. Rtoerfindings on the GNS, it is not yet
clear whether it is the language dominance of theemts, the children, or both that
influences parental ratings in a way that potelytigvalidates parent-rated measures of
children’s speech as a tool for a universal spsemen. Further investigations are required
to determine which language dominance should beusted for.

Future research investigating the use of paremti@hgs of children’s speech as a
potential tool for a speech screen should alsodesl o formulate the questions to be
included, so that parental ratings are attributedhe children’s speech and not to the
parents. We suggest directly and specifically asking speech problems in the questions.
Specific questions about the type of speech emaduced by the children (e.g. deletion
and substitution of speech sounds) may be usefaldpeech screen. The current study
cannot determine whether parents are sensitiieettypes of speech errors produced by
their children or whether they are sensitive to amprs. The examples provided in the
GNS are word final consonant deletion, consonargtel reduction, stopping of fricative
and gliding of liquid. Future research should imiduexamples that are atypical in
phonological development. Determining whether pirare able to report different types
of speech errors will have significant implicatiansa universal speech screen, as error
patterns are considered to be the best criterietimrmine whether a child’s phonological
development is typical or atypical (Dodd, 2005)wéwer, backing of alveolar consonants
and word initial consonant deletion are typicaloerpatterns in Cantonese-English
bilingual children (Dodd et al., 1996; Holm & Dodt99b). Therefore, a speech screen
which relies on the parental reports of error patten children may not be implemented
universally. Language-pair specific approachesftingual children, however, could be
considered.

Further studies are required to determine thelsilitiaof the ICS for bilingual children.

If the ICS were to be used as a speech screernheol a different cut-off ICS mean score
may need to be considered for bilingual childreime @ifferent cut-off score may need to
be based on or take into consideration the sogoistic factors of different bilingual

144



communities (e.g. language dominance). We agairstique whether a truly universal
speech screen is possible.

The current study was not able to include KEB ahidwith (suspected) SSD. There is
a need for a comparative study that includes bgiically developing bilingual children
and bilingual children with SSD, to investigate gemsitivity of a parent-rated measure of
bilingual children’s speech. Including bilingualilchhen with SSD may be difficult until
we have a better understanding of typical phonokdgievelopment in bilingual children.
Without knowledge of typical phonological developmhin bilingual children, identifying
those with SSD is a significant challenge. Thisustiamot discourage researchers from
continuing to build best evidence for the implenagion of a universal speech screen. This
should mean that research into phonological dewedopt in bilingual children is

encouraged and promoted.

6.5 SUMMARY

This chapter reported on the parental ratings thdual children’s speech and the
implications for a universal speech screen. J. éaal. (2000a) advised against a universal
speech/language screen due to a lack of a singlersally accepted measure and poor
sensitivity of the existing screen tools. Fifteezass since the publication of J. Law et al.
(2000a), we still cannot recommend the introductiba universal speech screen for the
very same reasons. We also raised issues spedifilirtigual children, which subsequently
guestioned whether a speech screen can be impledemitversally for all children. There
is little argument over whether a universal spesmeen should be implemented. Future

research needs to consider hbean be done.
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7 CONCLUSION

This concluding chapter summarises the major figsliaf the three studies presented in
this doctoral thesis, suggests future directiond affers recommendations to speech-
language therapists working with KEB children watispected SSD.

7.1 PHONOLOGICAL SKILLS

The study outlined in Chapter 3 suggested that plogical development in Korean-
English bilingual children was qualitatively difeart from their monolingual counterparts.
Although the age of completion of phonetic inver@smwas comparable with monolingual
children, the trajectory towards is was considsrdifferent in both languages. Segmental
accuracy also showed an incomparable trajectoryatdsv mastery. The qualitatively
distinct rates and patterns of phonological develept in KEB children reflect the process
of reorganisation of phonological systems, wheth&dynamic processes of specifying
language-specific phonemes and their realisatidesrtake place (Dodd et al., 1996;
Gildersleeve-Neumann & Wright, 2010; Holm & Dod@98Bb). The study also offered
findings that challenged previous suggestions abiimigual phonological development.
Specifically, (1) deceleration, compared to morguial children, was not the norm in KEB
children (Goldstein & Gildersleeve-Neumann, 200@;&Leung, 2006), (2) older KEB
children did not have more advanced phonologicélsskompared to their monolingual
counterparts (Goldstein & Bunta, 2012; Grech & Dodd08) and (3) cross-linguistic
effects were not more pronounced in sequentiahdpilal children than in simultaneous
bilingual children (Goldstein & Gildersleeve-Neuma2007).

There is a need for a theoretically sound, climycaibplicable framework for describing
and explicating the rates and patterns of bilingurednological development. We argued
that the IDS model (Fabiano-Smith & Goldstein, 20R@radis & Genesee, 1996) had
limited clinical applicability. The model was natequate in differentiating the decelerated
rates of phonological development as a typical attaristic in bilingual children from
phonological delay for which clinical interventios required (Dodd, 2005, 2011).
Commensurate phonological skills observed in KEBIdobn compared to their
monolingual counterparts could not be explainedye®asthin the framework of the IDS
model, as it only proposes three hypothesised mestaifions; acceleration, deceleration
and transfer (Fabiano-Smith & Goldstein, 2010; Biar& Genesee, 1996). This doctoral
thesis also considered structural overlap (Hulk &lliet, 2000; Nicoladis & Paradis, 2011).
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Cross-linguistic effects were evident, as predidtgdtructural overlap, but only in some
children. It could be useful for identifying the ipts of overlap because the shared
phonemes, whose realisation rules are distinctefarh language, may be potentially
problematic for bilingual children. Neverthelessustural overlap is specifically focused
on ‘where’ cross-linguistic effects may be maniéest We suggested that bilingual
phonological development is characterised by betvetbpmental processes and cross-
linguistic effects. Therefore, structural overlapymot be an adequate framework for all
aspects of bilingual phonological developmens H challenge to formulate a theoretically
sound and clinically meaningful framework to delseriand explain phonological
development in bilingual children who are extremehgterogeneous. However,
heterogeneity is arguably one of the defining cti@réstics of bilingual children. As such,
future research should continue to examine releVactors influencing phonological
development in bilingual children.

Consistent with many previous studies, we did mat &vidence for the age of second
language acquisition being a significant factotuefcing phonological skills in KEB
children. Nevertheless, there is a need for moseesyatic investigations. There are three
ways in which the age of second language acquistizm be examined. The first is to use
the age of second language acquisition as a causvariable, in the same way that this
doctoral thesis has done. The second is to congigecategorical variable and group
children into simultaneous and sequential bilingudhe third is to consider the age of
second language acquisition only in sequentiahdpilal children. So far the age of second
language acquisition was found to be a signifi€actior only when the third approach was
taken (Morrow et al., 2014). However, previous sadthat have taken the first two
approaches tended to have a relatively small sasipde A large sample size is required
especially because factors such as the age of dd@oguage acquisition has to be taken
into consideration in the context of external laaggl factors, such as the proportion of
language exposure or language dominance. Theressare tentative indications that the
external language variables, such as the propodfolanguage exposure, may not be
adequate in describing the language environmenticch bilingual children are exposed
(see Chapter 5). We suggested that consideringahge of the language exposure may
be useful. This includes the number of differemtgiaage contexts to which bilingual
children are exposed and the degree to which hiihghildren are involved in the

language environments.
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Phonological development in bilingual children ba$¥e considered as fundamentally
different from that in monolingual children. Therelt clinical implication is that
monolingual normative data should not be used tken@dinical decisions regarding the
typicality of a bilingual child’s phonological dele@ment. To address the current lack of
clinically meaningful normative data for bilinguethildren, one obvious recommendation
is that studies with a much larger sample size raveded. Reflecting the inherent
heterogeneity, bilingual children may need multipheels of norm for clinical application.
Our study suggested that the language environntentghich bilingual children are
exposed should be considered in stratifying noweatiata. In the absence of such
comprehensive normative data at present, we sugghéisat speech-language therapists
could utilise a peer-child comparison analysisanjanction with the information provided
in this doctoral thesis when assessing KEB childvih suspected SSD.

7.2 APPLYING THE DIFFERENTIAL DIAGNOSIS SYSTEM FOR
BiLINGUAL CHILDREN

The Differential Diagnosis System considers errattggns to be the best criterion to
determine whether a child’s phonological developnietypical or not (Dodd, 2005). The
studies outlined in Chapters 4 and 5 found that KKEBIren could produce error patterns
indicative of phonological disorder in monolinguehildren. Not all KEB children
produced such ‘atypical’ error patterns. We sugggt#itat producing these ‘atypical’ error
patterns may be due to underspecification andyfaergeneralisation associated with
reorganisation of phonological systems. The studles not find a reliable factor
differentiating KEB children who produce ‘atypic&fror patterns and those who do not.
The use of available monolingual norms puts KEBdrhn at risk of being misdiagnosed,
leading to inappropriate service provision.

A large-scale cross-sectional study of error prtidns in KEB children could identify
typical error patterns, facilitating diagnosis ofphonological disorder. However, we
pointed out potential issues that may not be easitiressed even with studies with a much
larger sample size. We suggested that there mayethodological issue associated with
comparing bilingual children’s erroneous producsiomith target productions based on
monolingual speakers. We queried whether thereea@ patterns’ produced by bilingual
children, which are natlinically relevant It has to be said that the normative data cugent
used in clinical practice is based on a determiigew of phonological development.

The quasi-longitudinal study outlined in Chapterrges us to question whether the use of
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normative data based on a cross-sectional studyatety reflects bilingual phonological
development and whether a diagnosis of SSD indnit#h children should be made solely
on the data derived from a cross-sectional studye @ge-related changes in error
production in KEB children did not follow the nedgvelopmental sequence presented in
monolingual cross-sectional studies, in which epatterns are resolved with age. We
suggested that regression, reflecting reorganisati@y be more prominent in bilingual
phonological development because both within-laggusand between-language
reorganisation processes take place in bilinguahplogical development. It may not be
uncommon for an error pattern to appear to re-eensxther than to be resolved with age.
This has a direct implication for the way speeatglaage therapists use the normative data
derived from a cross-sectional study to identifinigual children with phonological delay.
As Waring and Knight (2013) suggested, further enixk for sensitivity and specificity of
the Differential Diagnosis System is needed fohHutingual and monolingual children.
Future studies could consider applying the resedirting that distinct cognitive-
linguistic deficits are present in a phonologidabdder (Crosbie et al., 2009; Dodd, 2011;
Dodd et al., 1989; Holm et al., 2008) to identifyifgual children with phonological
disorder and its clinical markers for a specifiingiual population.

Speech-language therapists assessing KEB childriém suspected SSD should
consider a follow-up session. The quasi-longitudgtady outlined in Chapter 5 showed
how follow-up sessions may provide additional infiation regarding whether a KEB
child’'s phonological development is typical or net. follow-up session could be
particularly useful in facilitating the clinical dision as to whether treatment should be
provided, especially given the extent of individuariations observed in the cross-
sectional study outlined in Chapter 4. Our reconmuiaéion to speech-language therapists
is that if an SSD is suspected during the initsessment sessions (based on the available
information from cross-sectional studies), theteast a home-based programme should
be prescribed. A watchful waiting approach sho@dboided. A follow-up session should
be conducted. In the follow-up session, speechdagg therapists should consider any
age-related changes in error production, as welthascross-sectional data. As we
suggested, information about the children’s segaiemtcuracy may contribute to the
clinical decision making. We followed up KEB chitdr six months after the initial session.
Exactly how far apart the initial and the follow-ig@ssions should be needs to be
considered in future research in order to informichl practice. A series of controlled,

prospective longitudinal studies are needed.
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7.3 UNIVERSAL SPEECH SCREEN

The availability of clinically meaningful normativeata for bilingual children will
undoubtedly facilitate the work of speech-langutigapists. Even with such data made
available, issues still remain, if bilingual chidr are not referred to or identified by
speech-language therapists (Stow & Dodd, 2005; &¥irit999, 2001). The preliminary
study outlined in Chapter 6 considered whethermgar@ed measures could be used as a
tool for a universal speech screen to identifydrieih who require a comprehensive clinical
assessment by a speech-language therapist. The findjag in this study mirrored the
findings of the studies outlined in previous chapte this doctoral thesis. That is, the
acceptable standards for monolingual children caimeoassumed to be applicable for
bilingual children.

As this study was preliminary and exploratory ifume, our findings require further
investigations. Firstly, we suggested that the tiies- Do strangers think your child has
a speech problem?2 could be sensitive in identifying KEB childrenthvSSD. Further
studies including bilingual children with SSD areded to examine whether this question
is sensitive in differentiating bilingual childremith SSD from typically developing
bilingual children. In practice, if this questionneasonably sensitive in identifying KEB
children with SSD, then parents could be askedhduhe case history. Secondly, whether
parents are able to report different types of speers should be investigated. This will
have significant implications, because certain sypiespeech errors could indicate atypical
phonological development. Thirdly, we suggested titve language dominance of parents
may influence their judgment of their bilingual s speech accuracy. Systematic
investigations are needed, because we did nottijireeasure the parents’ language
dominance or English proficiency. As we suggeste@hapter 6, there is little argument
over whethera universal speech screen should be implementadreFatudies should
consider how it can be done.

Having put this forward, however, it should notteken to mean that addressing the
issue of under-representation of bilingual childmrespeech-language therapy services is
solely the responsibility of the researchers. Asegh-language therapists, we should all
take part in narrowing the gaps in our service igion and raising awareness of SSD.
None of the parents who participated in the dottesearch had heard of SSD, with some
believing SSD to be stuttering. A universal spesateen can bring attention to SSD and
their adverse long-term consequences and encoyragnts to monitor their child’s

phonological development (Nelson et al., 2006). Eosv, we are a long way away from
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implementing a universal speech screen. Thereéed for speech-language therapists to

be actively engaged in raising awareness of SSBEimliilingual and migrant communities.

7.4 CLOSING REMARKS

This doctoral thesis provided clinically relevamfarmation about phonological
development in KEB children. The findings in thi®ctbral thesis have clinical
implications for identifying KEB children with SSCand have made significant
contributions to the field of bilingual phonologiatevelopment currently dominated by
studies with Spanish-English bilingual children.ti&ur world becoming more culturally
and linguistically diverse, speech-language thstapiill encounter an increasing number
of bilingual children in their clinical practice.his doctoral thesis is a significant step
towards enabling speech-language therapists taatetyidentify KEB children with SSD.
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APPENDIX 1: QUESTIONNAIRE

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Questionnaire
Project Title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

These questions will help us understand your child’ development. If you have any questions or concesn
about a question, please feel free to ask for cléiGations or not to answer those questions. Some gstions
may be similar and this is so that we can collectwide range of data.

Participant number:

Your relationship to the child:

* Yourefers to the person completing this questionnainéess otherwise stated.
* Your childrefers to the child who is participating in thésearch.

About you and your family

Mother Father
Date of birth: / / Date of birth: / /
Marital status: Marital status:
Level of education completed: Level of educattompleted:
Years of education: Years of education:
Employment (tick one) Employment (tick one)
[1 Not employed [1 Not employed
[1 Employed full-time [1 Employed full-time
[l Employed part-time [l Employed part-time
Occupation: Occupation:

1. How old were you (mother) when the child was born?

years months




About your child — Developmental History

re: the child who is participating in the research.

1.

2.

10.

11.

12.

What is your child’s birthday? / /
Sex of your child: BOY / GIRL (circle one)
Is this your FIRST / SECOND / THIRD / FOURTH af or other:

How many siblings does your child have?

How old are they?

At home, how many people does your child live with?

Was the birth normal? YES /NO

If answered “NO”, why?

Did your child have issues with feeding in the Bast

Never Rarely Sometimes Frequently
Does your child have issues with feeding at présent

Never Rarely Sometimes Frequently

Which hand does your child use? LEFT / RIGHT (eirane)

Where was your child born?

All the time

All the time

If your child was not born in New Zealand, at whge did he/she move to New Zealand?

When he/she was years months old.

Before moving to New Zealand, did he/she live in Korea? YES/NO
If the answer is NO, where did he/she live and for how long?

Is your immigration to New Zealand permanent orgerary?

If temporary, do you plan to move back to Korea? ESY NO



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

If YES, when?

What would you say your child’s first language (s?cle one)

Korean English Both Other:

At what age did your child begin to get second teage input? (O if from birth)

When he/she was years months old.

How was this done? (e.g. moved to NZ, started kigaieen)

When did your child first begin to walk?

months

How old was your child when he/she first babbleslg.(say ‘bababa’ or ‘dadada’)

months

When your child babbled, how much did he/she babftecle one)

Almost never Rarely Sometimes Frequently All tilee
When your child babbled, how much did you respangdur child’s babbling?

Almost never Rarely Sometimes Frequently All tilnge
How old was your child when he/she spoke a firstd¥o

months

What were some of his/her first words? (in the leages spoken)

How old was your child when he/she began to pud&dogether to make short sentences®ift
sentences are two words put together suchmazre milK]

months

Please provide some examples of the short sentéinde languages spoken)

When you think about other children you know at tige, do you think your child was different about
when he/she started to use language? ( if yeswamihe/she different?)




24.

25.

26.

27.

28.

29.

30.

Does or did your child use a dummy? YES / NO (eimmhe)

If answered “YES”, until when?

How often?
Never Rarely Sometimes Frequently All the time
Does or did you child use a bottle (excluding fegdimes)? YES/NO

If answered “YES”, until when?

How often?
Never Rarely Sometimes Frequently All the time
Does or did you child suck his/her thumb? YES /NO

If answered “YES”, until when?

How often?

Never Rarely Sometimes Frequently All the time
Has your child ever received input from occupatidaharapy, physiotherapy or clinical psychology?
YES/NO

If answered “YES”, please explain (for what reasdoshow long etc.)

Has your child ever received input from speech-laug therapy? YES / NO

If answered “YES”, please explain (for what reasdoshow long etc.)

Has your child ever had his/her hearing checkeg@df what were the results?

Has your child ever been treated for ear infecti@ng. otitis media)? If yes, how many times? When
were they? Did or does your child often suffer frother ENT-related illnesses?



31. Has your child ever had a serious illness or bexespitalised? If yes, please explain.

32. Does your child have any diagnosed medical confidf so, please explain.

33. Are there any other conditions you can think of,ifstance twins, allergies, operations, or unusual
illnesses?

34. Thinking back at your pregnancy, was everythingmad®? — before, during and after?
[Prenatal: psychological stress, maternal infe&tidoetus damaging medications
Perinatal: forceps or ventouse delivery, delivdsedause the infant was overdue, complications such
as umbilical cord prolapse, infections, preternthhiand post-partum resuscitation]

35. Do you have any concerns about your child’s gerdgaklopment? If so, what are they?




About your child — Current environment

1. Who's home? [i.e. Who does the child live with/iratet with at home?]

2. Who does your child interact with the most? In wihaguage?

How often do you (i.e. primary caregiver) speakh child in Korean?

Never Rarely Sometimes Frequently All the time

How often do you (i.e. primary caregiver) speakaar child in English?

Never Rarely Sometimes Frequently All the time

Do you code-switch (i.e. mix languages) when yoeagpto your child?

Never Rarely Sometimes Frequently All the time
3. Think about all relatives of the child. Is thereyane who did not finish high school?

Is there anyone who had difficulties learning tadend write, in speaking and pronunciation, slow t
learn to talk? Can you explain? [includes dysleaigjsm spectrum disorder]

Only complete the following questions if the participating child is currently attending school or kindergarten.

1. Educational history [kindergartens/schools he tnded — both in Korean and NZ]

2. How long has your child been in NZ education sysfeen NZ kindergarten/school)

years months

3. Is your child in the age appropriate grade? YES/NO

If not, how many years behind? years

4. In your opinion, compared to his classmates hoyoig child doing at school/kindergarten in general?



Not well Could do better Okay Well Very well

Why so0?

5. Is English (speaking or understanding) is an isdigehool? If so, please explain.

6. Other educational institutes/activities the chidurrently attending [e.g. after school pianodess
Taekwondo].




APPENDIX 2: ETHICS APPROVAL

UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE

13-Jul-2012

MEMORANDUM TO:

Dr Elaine Ballard
Psychology

Re: Application for Ethics Approval (Our Ref. 8357)

The Committee considered your application for ethics approval for your project
entitled Phonological Development in Korean-English Bilingual Children .

Ethics approval was given for a period of three years with the following comment(s):

The Committee acknowledges the thought and care you have put into your
application, including your very careful consideration of the various ethical issues.

1 Informed Consent — PIS (Parents/Caregivers)

(a) To avoid parents being taken aback by the length and detail of the questionnaire
and interview, including for some very personal information, the Committee
suggests that you give them a better indication of this in their PIS. For example,
“The questionnaire consists of some background questions about you and your
family, and about your child’s developmental history ....” *... I will ask you several
questions about your child’s medical and developmental history ....”. "Some of the
questions in the questionnaire and interview are quite personal but you can choose
whether or not you answer any or all of them.”

(b) As the questionnaire consists of 69 questions, some of which require written
responses, the Committee suggests that it will take longer than the 15 - 20 minutes
you have indicated to parents that it will take to complete. Likewise, as your
interview schedule has 26 questions and a spreadsheet to be completed of the
child’s daily activities and the language used for each, it might take longer than 10 -
20 minutes to complete. The Committee suggests you review if the time
commitment you have signalled to parents is realistic.

(c) As the PIS is quite long, the Committee suggests that if you wish to shorten it,
you could do this by summarising the section “About this research”.

2 Voluntary Participation - For the avoidance of doubt and where it is relevant,
please replace in the CF (Parents/Caregivers) the word “should” with “will” and
replace the 3rd person with the 1st e.g. "I understand that my p/non-p in this
research will have no impact on the relationship my child and I have with the
school/kindergarten ...”; “I understand that my child’s responses ...”; ™ ... be the
case, I will be provided ...”; “...no information about me or my child ...”. Likewise,



where this is relevant in other CFs e.g. CF (Principal) and CF(Teacher), “I agree that
p/non-p ... will have no impact ...”.

The expiry date for this approval is 13-Jul-2015.

If the project changes significantly you are required to resubmit a new application to
UAHPEC for further consideration.

In order that an up-to-date record can be maintained, you are requested to notify
UAHPEC once your project is completed.

The Chair and the members of UAHPEC would be happy to discuss general matters
relating to ethics approvals if you wish to do so. Contact should be made through the
UAHPEC ethics adminisatrators at humanethics@auckland.ac.nz in the first instance.

All communication with the UAHPEC regarding this application should include this
reference number: 8357.

(This is a computer generated letter. No signature required.)
Secretary
University of Auckland Human Participants Ethics Committee

c.c. Head of Department / School, Psychology
Clare McCann
Dr Helena Cooper Thomas
Mr Jae-Hyun Kim
Assoc Prof Douglas Elliffe

Additional information:

1. Should you need to make any changes to the project, write to the Committee
giving full details including revised documentation.

2. Should you require an extension, write to the Committee before the expiry
date giving full details along with revised documentation. An extension can be
granted for up to three years, after which time you must make a new
application.

3. At the end of three years, or if the project is completed before the expiry, you
are requested to advise the Committee of its completion.

4. Do not forget to fill in the 'approval wording' on the Participant Information
Sheets and Consent Forms, giving the dates of approval and the reference
number, before you send them out to your participants.

5. Send a copy of this approval letter to the Manager - Funding Processes,
Research Office if you have obtained funding other than from UniServices. For
UniServices contract, send a copy of the approval letter to: Contract
Manager, UniServices.

6. Please note that the Committee may from time to time conduct audits of
approved projects to ensure that the research has been carried out according
to the approval that was given.



APPENDIX 3: PARTICIPANT INFORMATION SHEET — PRINCIP AL

Division of Speech Science
School of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Participant Information Sheet — Principal

Project Title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae-Hyun Kim

My name is Jae-Hyun Kim and | am a PhD student in Speech Science at the University of Auckland. | am
undertaking a research project on phonological development in Korean-English bilingual children, under
the supervision of Dr Elaine Ballard and Dr Clare McCann (Speech Science, The University of Auckland). We
would like to invite your school/early childhood education centre to take part in our research. Please read
on for more information about this research.

Research background

Phonological disorders (a type of speech sound disorders) are of the most common developmental
disorders. Phonological disorders relate to the underlying language system that governs speech sounds of
the language(s) children are acquiring and can have long-term adverse consequences such as literacy and
academic difficulties later at school. To accurately diagnose phonological disorders, we must first
understand what typical phonological development is. While such data for monolingual English-speaking
children can be obtained easily, there is a significant lack of research done on bilingual children. Research
on bilingual children have significance in that the rates and patterns of phonological development in
bilingual children are different from those of monolingual children.

My research aims to identify the typical rates and patterns of phonological development in Korean-English
bilingual children. The database established from this study can be used by clinicians (e.g. speech-language
therapists) to identify Korean-English bilingual children with phonological disorders and thus to determine
the need for intervention.

Your participation

We are seeking your permission to officially approach the teachers at your school/early childhood
education centre for their assistance in identifying and recruiting children for this research project. We are
looking for children:

e aged between three and eight years AND who are typically developing (that is, the child should
not have any conditions known to impact on communication, such as hearing loss or Autism
Spectrum Disorder

* who are known to speak Korean and English OR whose parents/caregivers speak Korean and
English — thus receiving language input in both Korean and English at home, even if they may not
speak both languages

We would like such children and their parents/caregivers to take part in our research. We will ask the
teachers to distribute an information sheet and consent form describing this research to invite these
families to take part in our research.

If families decide to participate in the research, | will arrange to meet with them. | am a fluent Korean-
English bilingual speaker and will be involved in the whole process. Their research participation involves
the following:
1. Phonological assessments in English and/or Korean for the participating children during which
their responses will be audio-recorded.




2. Questionnaire for the participating child’s parent/caregiver on linguistic, developmental and
family backgrounds.

This can be done over one session. However, in some cases, this may need to be completed over two
sessions, if a child becomes distracted. | am a qualified speech-language therapist and | will administer the
phonological assessments. They are entitled to withdraw from involvement in this research at any stage
without explanation and to withdraw any or all of the data they provide before 31 March 2014.

The audio-recordings of the phonological assessments will be used to phonetically transcribe the
participating child’s responses. The transcriptions will be used for phonological analyses to investigate the
children’s phonological skills accordingly to their biographical factors, including age, age of second language
acquisition, and age of arrival in New Zealand.

The research can take place either at their home or at The University of Auckland Tamaki Campus. A room
may be requested at your school/early childhood centre, if the participating child’s parent/caregiver should
prefer to take part at the school/early childhood centre. | will liaise with your manager about a room at
your school/early childhood centre.

If the parents/caregivers do not wish to take part in this research, please assure the parents/caregivers that
this will not have any impact or influence on their relationship with the school/early childhood centre.

To participate, please send the signed consent form (enclosed) to Mr. Jae-Hyun Kim.

Confidentiality

All personal information will remain strictly confidential and no material that could personally identify the
participants will be used in any report or publication of this study. The data will be given a unique code and
stored separately from any personally identifiable material in a locked cabinet under the supervision of the
Principal Investigator (Dr Elaine Ballard) at The University of Auckland Tamaki Campus. The data will be
destroyed (audio recordings erased, electronic files deleted and paper records shredded) six years after
completion of the project. If you have any queries or concerns regarding your rights as a participant in this
research, you may wish to contact the principal investigator, Dr Elaine Ballard.

Thank you for considering this invitation. We look forward to hearing back from you. Please, contact Jae
Hyun Kim, if you require further information.

Mr. Jae-Hyun Kim (PhD Student) Dr. Clare McCann (Lecturer/Co-Investigator)

Speech Science, School of Psychology,
The University of Auckland

Phone: 09 373 7599 ext 85052
Email: jkim240@aucklanduni.ac.nz
Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland

Dr. Elaine Ballard (Lecturer/Principal
Investigator)

Speech Science, School of Psychology,
The University of Auckland

Phone: 09 373 7599 ext 87502
Email: e.ballard@auckland.ac.nz
Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland

Speech Science, School of Psychology,
The University of Auckland

Phone: 09373 7599 ext 85221
Email: c.mccann@auckland.ac.nz
Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland

Associate Professor Douglas Elliffe
(Head of Department)

School of Psychology,

The University of Auckland

Phone: 09 373 7599 ext 85262
Email: d.elliffe@auckland.ac.nz
Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland



For any queries regarding ethical concerns please contact:
The University of Auckland Human Participants Ethics Committee
Research office-Office of the Vice Chancellor, The University of Auckland, Private Bag 92019, Auckland

373 7599 ext 83711

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3
years (Reference Number 8357)



APPENDIX 4: PARTICIPANT INFORMATION SHEET — TEACHER

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Participant Information Sheet — Teacher

Project Title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Kim

My name is Jae-Hyun Kim and | am a PhD student in Speech Science at the University of Auckland. | am
undertaking a research project on phonological development in Korean-English bilingual children, under
the supervision of Dr Elaine Ballard and Dr Clare McCann (Speech Science, The University of Auckland). We
would like to invite your school/early childhood centre to take part in our research. Please read on for more
information about this research.

Research background

We are undertaking this research to obtain normative data on phonological development in Korean-English
bilingual children. The Korean ethnic group is one of the largest and fastest growing ethnic groups in New
Zealand. Currently, there is no normative data for Korean-English bilingual children anywhere in the world.
Establishing norms for typical development patterns of phonology in Korean-English bilingual children is
important, because bilingual children follow qualitatively different developmental patterns from
monolingual children.

The importance of understanding typical phonological development in Korean-English bilingual children
goes beyond contributing to our knowledge about bilingual development. Phonological disorders are of the
most common developmental communication disorders. Speech-language therapists in New Zealand are
increasingly encountering Korean-English bilingual children with suspected phonological disorders in their
caseloads. Without the knowledge of typical phonological development in Korean-English bilingual children,
speech-language therapists cannot effectively and accurately assess and treat Korean-English bilingual
children with phonological disorders.

Your participation

We are seeking your assistance to identify and recruit children for this research project. We are looking for
children:

e aged between three and eight years AND who are typically developing (that is, the child should
not have any conditions known to impact on communication, such as hearing loss or Autism
Spectrum Disorder

e who are known to speak Korean and English OR whose parents/caregivers speak Korean and
English — thus receiving language input in both Korean and English at home, even if they may not
speak both languages

We would like to invite such children and their parents/caregivers to take part in our research. If families
decide to participate in the research, | will arrange to meet with them. | am a fluent Korean-English bilingual
speaker and will be involved in the whole process. Their research participation involves the following:
3. Phonological assessments in English and/or Korean for the participating children during which
their responses will be audio-recorded.
4. Questionnaire for the participating child’s parent/caregiver on linguistic, developmental and
family backgrounds.




This can be done over one session. However, in some cases, this may need to be completed over two
sessions, if a child becomes distracted. | am a qualified speech-language therapist and | will administer the
phonological assessments. They are entitled to withdraw from involvement in this research at any stage
without explanation and to withdraw any or all of the data they provide before 31 March 2014.

The audio-recordings of the phonological assessments will be used to phonetically transcribe the
participating child’s responses. The transcriptions will be used for phonological analyses to investigate the
children’s phonological skills accordingly to their biographical factors, including age, age of second language
acquisition, and age of arrival in New Zealand. The audio-recordings of the interview, along with the
guestionnaire, will be used to identify themes and factors influencing the phonological development.

The research can take place either at their home or at The University of Auckland Tamaki Campus. A room
may be requested at your school/early childhood centre, if the participating child’s parent/caregiver should
prefer to take part at the school/early childhood centre. | will liaise with your manager about a room at
your school/early childhood centre.

If the parents/caregivers do not wish to take part in this research, please assure the parents/caregivers that
this will not have any impact or influence on their relationship with the school/early childhood centre.

To participate, please send the signed consent form (enclosed) to me (Jae-Hyun Kim). | will then send you
an information sheet and consent form describing this research in both English and Korean to invite these
families to take part in our research for you to distribute to families who meet the participation criteria.

Confidentiality

All personal information will remain strictly confidential and no material that could personally identify the
participants will be used in any report or publication of this study.Tthe data will be given a unique code and
stored separately from any personally identifiable material in a locked cabinet under the supervision of the
Principal Investigator (Dr Elaine Ballard) at The University of Auckland Tamaki Campus. The data will be
destroyed (audio recordings erased, electronic files deleted and paper records shredded) six years after
completion of the project. If you have any queries or concerns regarding your rights as a participant in this
research, you may wish to contact the principal investigator, Dr Elaine Ballard.

Thank you for considering this invitation. We look forward to hearing back from you. Please, contact Jae
Kim, if you require further information.

Mr. Jae-Hyun Kim (PhD Student) Phone: 09373 7599 ext 85221
Speech Science, Department of Psychology, Email: c.mccann@auckland.ac.nz
The University of Auckland Address: Private Bag 92019,

Phone: 099236875
Email: jkim240@aucklanduni.ac.nz

Auckland Mail Centre 1142, Auckland

Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland

Dr. Elaine Ballard (Lecturer/Principal
Investigator)

Speech Science, Department of Psychology,
The University of Auckland

Phone: 09 373 7599 ext 87502

Email: e.ballard@auckland.ac.nz
Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland

Dr. Clare McCann (Lecturer/Co-Investigator)
Speech Science, Department of Psychology,
The University of Auckland

Associate Professor Douglas Elliffe
(Head of Department)

Department of Psychology,

The University of Auckland

Phone: 09 373 7599 ext 85262
Email: d.elliffe@auckland.ac.nz
Address: Private Bag 92019,
Auckland Mail Centre 1142, Auckland



For any queries regarding ethical concerns please contact:
The University of Auckland Human Participants Ethics Committee
Research office-Office of the Vice Chancellor, The University of Auckland, Private Bag 92019, Auckland

373 7599 ext 83711

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3
years (Reference Number 8357)



APPENDIX 5A: PARTICIPANT INFORMATION SHEET — PARENT S
(ENGLISH)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Participant Information Sheet — Parents

Project Title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

My name is Jae Kim and | am a PhD student in Speech Science at the University of Auckland. | am
undertaking a research project on speech sound development in Korean-English bilingual children, under
the supervision of Dr Elaine Ballard and Dr Clare McCann (Speech Science, The University of Auckland). We
would like to invite you and your child to take part in our research. Please read on for more information
about this research.

About this research

We are undertaking this research to obtain normative data on speech sound development in Korean-
English bilingual children. The Korean ethnic group is one of the largest and fastest growing ethnic groups
in New Zealand. Currently, there is no normative data for Korean-English bilingual children anywhere in the
world. Establishing norms for typical development patterns of phonology in Korean-English bilingual
children is important, because bilingual children follow qualitatively different developmental patterns from
monolingual children. Your participation in this research will contribute to establishing speech sound
development norms for Korean-English bilingual children for the first time in the world.

We are looking for children:

e aged between three and eight years AND who are typically developing (that is, your child does not
have any conditions known to impact on communication, such as hearing loss or Autism Spectrum
Disorder

* who speak Korean and English OR whose parents/caregivers speak Korean and English — thus
receiving language input in both Korean and English at home, even if they may not speak both
languages

Your participation

We would like to invite you and your child to take part in this research. If you decide to take part in this
research, after reading this information sheet, please return the signed consent form using the enclosed
envelope. If you have any questions or concerns about this research, please contact me, Jae Hyun Kim. My
contact details can be found at the end of this information sheet. | am a Korean-English bilingual speaker
and will be able provide further information and answer your questions in either Korean or English. Once |
have received the signed consent form, | will contact you to arrange a session with you and your child.
There are three options as to where this session can take place.

1. The University of Auckland Tamaki Campus (Glen Innes)

Your home

3. Your child’s school/kindergarten (this may depend on the availability of the room at your child’s
school/kindergarten)

N

If you agree to participate, research participation for you and your child involves the following:




1. Speech assessments for your child [approximately 40 minutes] — | am a qualified speech-language
therapist and | will administer the speech assessments in Korean and/or English. In the
assessments, | am going to show your child pictures and ask your child to tell me what each picture
shows — “What’s this called?” | will be transcribing what your child tells me using the International
Phonetic Alphabet symbols. | will also audio-record your child’s responses, so that | can make sure
that the transcriptions are correct later on. This audio-recording will only be used for the purposes
of this research. Your child’s responses will be analysed to obtain a profile of your child’s speech
skills.

2. lwillalso collect connected speech samples from your child. For older children, | may ask the child
to describe a picture. For younger children, a speech sample may be collected during a play activity.
The speech samples will be collected in English and/or Korean. [10 minutes]

3. Questionnaire [30 minutes] — While your child is completing the assessments, you will be asked to
complete a questionnaire. The questionnaire is prepared in Korean and English. You may choose
to complete the questionnaire in the language you feel most comfortable using. The questionnaire
consists of some background questions about you and your family, and about your child’s medical
and developmental history, and linguistic abilities, including speech intelligibility.

Some of the questions in the questionnaire and interview are quite personal but you can choose whether
or not you answer any or all of them.

In total, it will take up to two hours of your time. This can be done over one session. However, in some
cases, this may need to be completed over two sessions if your child becomes distracted.

Additionally, you are also invited to take part in six monthly follow-up sessions. If you indicate your interest
in follow-up sessions on the consent form, | will contact you six monthly to arrange follow-up sessions. |
will re-administer the same speech assessments for your child and the same questionnaire for you, which
will take about 1 hour. You have no obligations to take part in the follow-up sessions. Even if you indicate
your interest in follow-up sessions, you can opt out of this research at any time you wish.

Your child will receive stickers/stamps and you will receive a $10.00 grocery voucher for participating in
the research as a token of appreciation. If you take part in follow-up sessions, you will receive a $10.00
grocery voucher for every time you participate.

Your rights

Your participation is entirely voluntary. If you do not wish to participate, this will not have any impact on
your relationship with the school/kindergarten. You are entitled to withdraw from involvement in this
research at any stage without explanation and to withdraw any data you and your child provide before 31
March 2014. You can also request a copy of the research summary. If you have any queries or concerns
regarding your rights as a participant in this research, you may wish to contact the principal investigator,
Dr Elaine Ballard.

Despite your consent for your child to participate in this research, your child may be reluctant to participate.
We will also seek your child’s assent to participate. If your child remains reluctant, the session will not
proceed.

The information you and your child provides by participating in this research may reveal aspects of your
child’s speech sound development which may indicate possible delay or disorder. If | suspect this to be the
case, | will provide with you contact details of appropriate speech-language therapy service providers.

Confidentiality

All personal information will remain strictly confidential and no material that could personally identify you
and your child will be used in any report or publication of this study. Only the named researchers, Jae Hyun
Kim, Dr Elaine Ballard and Dr Clare McCann, will have access to the data pertaining to you and your child.
In addition, the data will be given a unique code and stored separately from any personally identifiable
material in a locked cabinet under the supervision of the Principal Investigator (Dr Elaine Ballard) at The



University of Auckland Tamaki Campus. The data will be destroyed (audio recordings erased, electronic files
deleted and paper records shredded) six years after completion of the project. No findings from this
research will be reported back to the school/kindergarten. No information will be obtained from or shared
with a third party.

Thank you for considering this invitation. We look forward to hearing back from you. Please, contact Jae
Hyun Kim, if you require further information.

Mr. Jae-Hyun Kim (PhD Student) Dr. Clare McCann (Lecturer/Co-Investigator)
Speech Science, Department of Psychology, Speech Science, Department of Psychology,
The University of Auckland The University of Auckland

Phone: 099236875 Phone: 09373 7599 ext 85221

Email: jkim240@aucklanduni.ac.nz Email: c.mccann@auckland.ac.nz
Address: Private Bag 92019, Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland Auckland Mail Centre 1142, Auckland

Dr. Elaine Ballard (Lecturer/Principal Associate Professor Douglas Elliffe
Investigator) (Head of Department)

Speech Science, Department of Psychology, Department of Psychology,

The University of Auckland The University of Auckland

Phone: 09 373 7599 ext 87502 Phone: 09 373 7599 ext 85262

Email: e.ballard@auckland.ac.nz Email: d.elliffe@auckland.ac.nz
Address: Private Bag 92019, Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland Auckland Mail Centre 1142, Auckland

For any queries regarding ethical concerns please contact:

The University of Auckland Human Participants Ethics Committee

Research office-Office of the Vice Chancellor, The University of Auckland, Private Bag 92019, Auckland
373 7599 ext 83711

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3
years (Reference Number 8357)
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APPENDIX 6A: PARTICIPANT INFORMATION SHEET — CHILDR EN

(ENGLISH)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Participant Information Sheet — Children
To be read aloud to the participating child

Project Title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

Hello. My name is Jae and | am from the University of Auckland. | am doing some work into how children
like you say Korean and English words. So, | want to find out how you talk in Korean and English. | have
two picture books and we’ll have a look at the pictures together. When we look at one picture book, I'll
ask you what’s in the pictures and I'll ask you to tell me in Korean. When we look at the other picture
book, I'll ask you what’s in the pictures and I'll ask you to tell me in English.

When we look at the picture books together, we can take breaks or stop at any time if you want. | am
also going to bring a little voice recorder and put close to you when we look at the pictures. It will record
what you say, because | want to listen to you later on. But if you want me to stop recording you can tell
me at any time and we can turn it off. | have a couple of cool stickers for you after we’ve finished!

Only you, me and your mum or dad will know about this. And when | go away, | am going to put
everything in a box so no one else can see what we’ve done. I'll keep those for a long time (6 years) in a

safe place. | may also go away and write something about what you’ve done but no one will know that it’s

you because | won’t use your name.

If you don’t want to do it, it is okay with me, your mum and dad. If you start and don’t want to do it

anymore, we can stop at any time. Does this sound okay?

Do you have any questions?

Mr. Jae Hyun Kim (PhD Student)
Speech Science, Department of Psychology,
The University of Auckland

Phone: 09 923 6875
Email: jkim240@aucklanduni.ac.nz
Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland

Dr. Clare McCann (Lecturer)
Speech Science, Department of Psychology,
The University of Auckland

Phone: 09 373 7599 ext 85221
Email: c.mccann@auckland.ac.nz
Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland

Dr. Elaine Ballard (Lecturer/Principal Investigator)
Speech Science, Department of Psychology,
The University of Auckland

Phone: 09 373 7599 ext 87502
Email: e.ballard@auckland.ac.nz
Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland

Associate Professor Douglas Elliffe

(Head of Department)

Department of Psychology, The University of
Auckland

Phone: 09 373 7599 ext 85262
Email: d.elliffe@auckland.ac.nz
Address: Private Bag 92019,

Auckland Mail Centre 1142, Auckland

For any queries regarding ethical concerns please contact:
The University of Auckland Human Participants Ethics Committee
Research office-Office of the Vice Chancellor, The University of Auckland, Private Bag 92019, Auckland

09 373 7599 ext 83711

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3

years (Reference Number 8357)




APPENDIX 6B: PARTICIPANT INFORMATION SHEET — CHILDR EN
(KOREAN)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019
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APPENDIX 7: CONSENT FORM — PRINCIPAL

Division of Speech Science
School of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Consent Form — Principal

Project title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX YEARS

¢ lunderstand the aims and procedures of the research project and have had the opportunity to ask
questions about the research project and have them answered.

* | agree that the researchers may approach teachers at the school/early childhood education centre
for assistance in identifying and recruiting potential participants for this research.

¢ |understand that participation in this research is entirely voluntary and that the participants are
entitled to withdraw any of or all of their data before 31 March 2014.

* | agree that participation or non-participation of the children identified through the school/early
childhood education centre will have no impact on the relationship between the children and the
school/early childhood education centre.

e lunderstand that the children’s responses during the phonological assessments and connected
speech samples are audio-recorded and phonetically transcribed.

* lunderstand that the participating children’s parents/caregivers will be asked to complete a
questionnaire.

* lunderstand that all data collected from the participants for this research, including audio-
recordings, transcribed and translated data, will only be used for the purposes of this research.

¢ lunderstand that all personal information of the participants will remain strictly confidential and no
material that could potentially identify the participants will be used in any report of this research.

e lunderstand that the translated and transcribed data (i.e. phonological assessment results,
questionnaire and interview data) will be codified and stored separately from any personally
identifiable material.

¢ lunderstand that all data including the consent form are stored six years after the completion of the
research in a locked cabinet under the supervision of the principal investigator, Elaine Ballard at the
University of Auckland Tamaki Campus, and that after a period of six years, all audio-files and any
electronic data will be deleted and all paper records will be shredded.

Signed:

Name: (please print clearly) Date:

Name of the school/early childhood education centre

Address:

How may | contact you? (please tick one and provide the information below)

0 Phone:

0 Email:

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3 years
(Reference Number 8357)




APPENDIX 8: CONSENT FORM — TEACHER

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Consent Form - Teacher

Project title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX YEARS

¢ lunderstand the aims and procedures of the research project and have had an opportunity to ask
questions about the research project and have them answered.

* | agree that | can assist the research team in identifying families who meet the participant criteria
and that | can distribute an information sheet and consent form, provided by the researcher team,
to invite such families to participate in this research.

e lunderstand that participation in this research is entirely voluntary and that the participants are
entitled to withdraw any of or all of their data before 31 March 2014.

* lunderstand that a room may be requested for the phonological assessments and interview if the
parents/caregivers would like to participate in this research at the school/early childhood centre.

e | agree that participation or non-participation of the children identified through the
school/kindergarten will have no impact on the relationship between the children and the
school/early childhood centre.

e lunderstand that the children’s responses during the phonological assessments and connected
speech samples are audio-recorded and phonetically transcribed.

e lunderstand that the participating children’s parents/caregivers will be asked to complete a
questionnaire and will be interviewed, and that the interview will be audio-recorded.

* lunderstand that all data collected from the participants for this research, including audio-
recordings, transcribed and translated data, will be accessed only by the named researchers and will
only be used for the purposes of this research.

¢ lunderstand that all personal information from the participants will remain strictly confidential and
no material that could potentially identify the participants will be used in any report of this research.

* lunderstand that the translated and transcribed data (i.e. phonological assessment results,
questionnaire and interview data) will be codified and stored separately from any personally
identifiable material.

e lunderstand that all data including the consent form are stored for six in a locked cabinet under the
supervision of the principal investigator, Elaine Ballard at the University of Auckland Tamaki Campus,
and that after this period, all audio-files and any electronic data are deleted and all paper records
are shredded.

Signed:

Name: (please print clearly) Date:

Name of the school/early childhood education centre

Address:

How may | contact you? (please tick one and provide the information below)

0 Phone:

0 Email:

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3 years
(Reference Number 8357)




APPENDIX 9A: CONSENT FORM — PARENTS (ENGLISH)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Consent Form — Parents

Project title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX YEARS

¢ | understand the aims and procedures of the research project and have had the opportunity
to ask questions about the research project and have them answered.

¢ | understand that participation is entirely voluntary and that | am entitled to withdraw any of
or all of my own and my child’s data before 31 March 2014.

¢ | understand that my participation or non-participation in this research will have no impact
on the relationship my child and | have with the school/kindergarten and that the
school/kindergarten has signed a consent form agreeing to this.

¢ | have been given an opportunity to take part in six monthly follow-up sessions and |
understand that | can opt out of the research at any time | wish, even if | indicate my interest
to be followed up on this consent form.

¢ | understand that my child’s responses during the phonological assessments and connected
speech samples will be audio-recorded and phonetically transcribed.

¢ |understand that | will be asked to complete a questionnaire and will be interviewed, and
that the interview will be audio-recorded.

¢ | understand that all data collected from me and my child for this research will be accessed
only by the named researchers and will only be used for the purposes of this research.

¢ | understand that my child will give assent as well as my consent for my child to participate in
this research and that if my child does not wish to participate in this research, data collection
will not proceed.

¢ |understand that the data collected for the purpose of this research may reveal aspects of
my child’s speech sound development which may indicate possible delay or disorder. | also
understand that, if this should be the case, | will be provided with contact details of
appropriate speech-language therapy service providers from the researcher.

¢ | understand that no information about me or my child will be obtained from a third party.

¢ | understand that all personal information from me and my child will remain strictly
confidential and no material that could potentially identify us will be used in any report of
this research.

¢ | understand that all data including the consent form are stored six years after the
completion of the research in a locked cabinet under the supervision of the principal
investigator, Elaine Ballard at the University of Auckland Tamaki Campus, and that after a
period of six years, all audio-files and any electronic data will be deleted and all paper
records will be shredded.

l, , (your name) agree to take part in this research.

| agree that (child’s name), who is under my guardianship,
may participate in this research.

Where would you like to take part in this research? (tick one)
0 | would like to take come to The University of Auckland to participate in this research.
0 I would like the researcher to arrange a home visit and would like to do it at home.




0 |would like the researcher to arrange a room at the child’s school/kindergarten.
| would like to receive the research summary (circle one) YES / NO

I would like to take part in six monthly follow-up sessions (circle one)  YES /NO

Signed: Date:

How may | contact you? (please tick one and provide the information below)

0 Phone:

o0 Email:

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3
years (Reference Number 8357)



APPENDIX 9B: CONSENT FORM — PARENTS (KOREAN)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019
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APPENDIX 10A: ASSENT FORM — CHILDREN (ENGLISH)

Division of Speech Science
Department of Psychology

The University of Auckland

CNR Morrin Road & Merton Road
Glen Innes, Auckland

Private Bag 92019

Assent Form — Children

Project title: Phonological Development in Korean-English Bilingual Children
Researchers: Elaine Ballard, Clare McCann & Jae Hyun Kim

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX YEARS

* | have had the information sheet read to me.

* |lunderstand what we are doing.

* Jae has answered my questions.

e lunderstand that | will look at pictures books and tell Jae what’s in the pictures in
Korean and in English.

e lunderstand that Jae will look at my talking later.

e lunderstand that Jae will use a voice recorder so he can listen to me talking later.

e lunderstand that | can ask Jae to stop the recording without saying why.

* lunderstand that | can ask Jae to stop looking at the picture books when | am tired or |
want to take a break.

e lunderstand that Jae will keep everything in a safe box so no one will know what | told
Jae.

* lunderstand that Jae may write something about what | said but will do it without using
my name, so no one will know that it is me.

* lunderstand that my recordings will be kept for a long time/six years in a safe place.

If you want to do this with me, write your name here:

Date:

Approved by The University of Auckland Human Participants Ethics Committee on 13/July/2012 for 3
years (Reference Number 8357)



APPENDIX 10B: ASSENT FORM — CHILDREN (KOREAN)

CNR Morrin Road & Merton Road

Glen Innes, Auckland

Department of Psychology
Private Bag 92019

Division of Speech Science
The University of Auckland

74Xt 50| - A7} Ot 5

ol

= H

HaEuyct

k

EO0
o -

'

o] H7IXt S2AM =6

Lt H7HA RO

Lx| gh2ofgt

(o]}
PN

YA 2o +20l

Hed oY

2%

S27t 1gMg 8o

L=

B

ol

oju

o+s
=2

FYRO| 2250 L7t

g mEgE U

to M= I L2t

10

Hof =M R:

=3
=

|2 #E 34

3

139 22UC ofstm 82| 9

2012 H 7 &

=
(=

of g+



