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ABSTRACT

In this paper, I will operationalise phonological interference in terms
of psycholinguistic and phonological theory by utilizing a Greek-
English bilingual girl’s naturalistic speech data for a month at age
2;7,1in a language pair that is not researched much in bilingualism.
The ultimate goal is to decipher the psycholinguistic and linguistic
processes involved in the child’s phonological interference at a
qualitative level (the melodic tier), also backed by in-depth
quantitative evidence. Phonological interaction is scrutinised in
the child’s developing phonologies in an under-represented
linguistic context: one of the languages (English) is exogenously
acquired and, thus, characterized by compromised exposure in
terms of quantity and quality of input. The results sustain the
manifestation of phonological interference at both the surface
and underlying levels of only certain melodic units in the
bilingual’s languages, rather than across the board. The ensuing
analyses illuminate the indisputable interaction of several
developments at work.

KEY WORDS: Bilingualism; Language acquisition; Prosody.

RESUMO

Neste artigo, operacionalizarei a interferéncia fonoldgica em termos de teoria
psicolinguistica e fonoldgica, utilizando dados naturalisticos de uma menina
bilingue greco-inglesa de 2;7 anos, em um par de idiomas que ndo é muito
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pesquisado no  bilinguismo. O objetivo  final ¢ decifrar os  processos
psicolinguisticos e linguisticos envolvidos na interferéncia fonoldgica da crianca
em um nivel gualitativo (o nivel melddico), também apoiado por evidéncias
quantitativas. A interagio fonoligica ¢ examinada nas fonologias em
desenvolvimento da crianca em um contexcto linguistico sub-representado: uma
das linguas (inglés) ¢ adquirida exogenamente e, portanto, caracterizada pela
excposicao comprometida em termos de quantidade e qualidade de entrada. Os
resultados sustentam a manifestaciao da interferéncia fonoldgica tanto na
superficie quanto nos niveis subjacentes de certas unidades melddicas nos
idiomas bilingnes, mas nao em todo o guadro melddico. As andlises que se
seguem iluminam a interagdo indiscutivel de varios desenvolvimentos.

PALAVRAS-CHAVE: Bilinguismo; Aquisicao da Lingnagens;

Prosédia.

RESUMEN

En este articnlo, voy a discutir la interferencia _fonoldgica en términos de la
teoria psicolingiiistica y fonoldgica. Para ello, utilizo datos naturalisticos de
una ninia bilingiie griego-inglés de 2,7 asos. Es decir, se trata de un par de
idiomas poco investigado con respecto al bilingiiismo. El objetivo final es
descifrar los procesos  psicolingitisticos y lingiiisticos involucrados en la
interferencia fonoldgica del ninio en un nivel cualitativo (o0 nivel melddico),
también respaldado por pruebas cuantitativas. Se analiza la interaccion
Jfonoldgica en las fonologias en desarrollo del nifio en un contexto lingiistico
poco representado: uno de los idiomas (inglés) se adquiere de forma exdgena y,
por lo tanto, se caracteriza por una exposicion comprometida en trminos de
cantidad y calidad de informacion. Los resultados sostienen la manifestacion
de la interferencia fonoldgica fanto en la superficie como en los niveles
subyacentes de algunas unidades melddicas en los idiomas de los bilingiies,
pero no en todo el ambito melddico. Los andlisis subsiguientes iluminan la
interaccion indiscutible de miltiples desarrollos.
PAI.ABRAS-CLAVE: Bilingiiismo; Adguisicion del Lengnaje;

Prosodia.

1 Introduction

Basic constructs discussed in this paper cluster around the themes of
phonological interference/transfer, melodies (segments and features) in
bilingual development as they emerge in consonant substitution patterns, and
markedness effects. The paper is dealt out as follows: relevant literature review
in the remaining introduction; next, presentation of the methodology of the study
(child participant, linguistic context); following that, data mining and analysis
method; then the resuits; and a discussion on inferences invoked by the study at
the end.

1.1 When languages are in contact

The idea that languages interact on and across all grammatical levels,
such as phonology, morphology, semantics and syntax, is found to be true in
speakers of all ages under the presupposition that more than one grammar is
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being represented/acquited — ‘grammat’ referring to a language, a language
variety or a dialect. As the two languages are in contact within the same person,
interference across intermingling entities is inevitable and, thus, it is a normal
feature (GROSJEAN, 2008).

Early mentions of such constructs as ‘transfer’ and ‘interference’
appear in Weinreich (1953). Briere (1968:11-12) argues that, with regard to
interference “the hierarchy of difficulties predicted by the linguist may be
completely different from the hierarchy of difficulties predicted by the
psycholinguist”. The linguist views interference in terms of articulatory or
classificatory features, while the psycholinguist sees interference as either
‘retroactive’ or ‘proactive’ with regard to the degree of similarity between the
languages, between convergent/divergent structures and between the learning
contexts. Both approaches are being extensively used in understanding
interference in bilingualism.

Once a certain stage in any general learning process has been achieved,
this gained knowledge or skill may become a foundation or an inhibitor to
further learning, what is known as #unsfer. Transfer (e.g. BABATSOULI;
KAPPA, 2011, FLEGE; DAVIDIAN, 1984, GASS; SELINKER, 1983,
MAJOR, 2008), in other words, is this twofold effect of a ‘previously learned’
language ‘on subsequently learned ones’ (Edwards & Zampini, 2008:2). As in
the case of transfer, segment mispronunciations in interference are classified as
phonemic, phonetic, allophonic and distributional (e.g. MOULTON, 1962).
Basic errors in bilingual phonology involve: ‘underdifferentiation of phonemes’
when weaker language sounds are not distinguished in the dominant language
and, thus, are confused; ‘overdifferentiation of phonemes’ when dominant
language phonemic distinctions are imposed on the weaker language;
‘reinterpretation of distinctions’ when the bilingual distinguishes weaker
language phonemes by redundant features that are, however, relevant in the
dominant language; ‘actual phone substitution” when phones are pronounced
differently but have the same phonemic constitution in the two languages, and
‘hypercorrectness’ when the bilingual shows excessive caution against
underdifferentiation (BRIERE, 1968 and references therein). The more
different the grammar systems of the two languages are, the more difficult will
the learning process be and higher the possibility of interference
(WEINREICH, 1953).

It is also known that the appearance and extent of interference relates
to whether the bilingual converses with a monolingual or a bilingual
interlocutor, limiting interference in the first case but freely succumbing in the
second (WEINREICH, 1966). Grosjean (2012:13) provides a review of
subsequent definitions on interference and, recognizing them to be too broad,
suggests a differentiation between ‘transfers’, or ‘static elements’ that reflect the
permanent traces of one language on the other and ‘interferences’ or ‘dynamic
clements’ that show ephemerally in the other language. In other words,
interferences are linked to processing and have to be accounted for by
encoding mechanisms. That existing definitions of transfer and interference
should not be considered full-proof is also claimed by Odlin (2008), among
others.
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1.2 Phonological interaction in bilingual children

The acquisition of phonology in children involves the development of
an array of skills such as phonological representations, articulatory and
acoustic-perceptual aptitudes, as well as speech-motor control (e.g. INGRAM,
1989). In children raised bilingually these skills need to be built at the same time
in two languages. The complexity of this task and the complexity of
understanding the forces behind this task turns having a model of bilingual
acquisition of phonology into an on-going necessity in the field (HAMBLY,
WREN; MCLEOD; ROULSTONE, 2013, KEHOE, 2018).

Eatly literature on bilingual phonologies suggests that children develop
two separate systems from the start on the grounds that the languages interact
and can ultimately be separate from each other (PARADIS; GENESSEE,
1996). Volterra and Taeschner’s (1978) earlier claim that language in bilinguals
is of a mixed type has been revoked (e.g. MEISEL, 1989), though other claims
subsequently have also spoken in favour of a lack of absolute degree of
underlying system separation (e.g. BUNTA, DAVIDOVICH; INGRAM, 20006;
PARADIS, 2000). Based on a definition by Paradis and Genesee (1996:3),
cross-language interaction is “the systemic influence of the grammar of one
language on the grammar of the other language ... causing differences in a
bilingual’s patterns and rates of development in comparison with a
monolingual’s”. Further, three types of interaction are claimed by the authors
to manifest themselves: #ransfer (where a language-specific property is carried
over to the other language), acceleration (a grammatical construct appears in the
speech of the bilingual eatlier than in it would in a respective monolingual), and
delay (a construct develops later than the monolingual norm). Despite the
terminological difference, this categorisation is a sub-group of the one
mentioned eatlier in Briere (1968), and references therein. It is also known that
the acquisition level of a grammatical construct in one language can have a
positive effect on the acquisition of this or similar constructs in the other
language (BABATSOULI; NICOLADIS, 2019, and refs. therein). Towards
developing a model of bilingual interaction, Lleé and Cortés (2013) have
attempted to control language internal factors, such as markedness, frequency,
and complexity, as well as language external factors, such as age, language
context, etc. in bilingual Spanish-speaking children.

There are several shortcomings involved in the understanding of
crosslinguistic interaction in bilingualism, one of which is the shortage of large
cross-sectional studies involving a specific language pair, single and large cross-
sectional studies involving involving different language pairs, the lack of
normative data as a yardstick for comparing bilingual productions with that of
monolinguals, and methodological discrepancies across different studies that
weaken an ultimate demarcation of universals (KEHOE, 2018). According to
Hambly et al. (2013), the majority of research involves case-studies or studies of
Spanish-English bilinguals. Despite the limitations of single-case study research,
however, a quantitative and qualitative zoom-in on a child’s phonologies
developing alongside each other is telling, if not in terms of wide-scoped
inferences, at least in terms of information relating to the psycholinguistic and
linguistic processes involved in bilingual language acquisition. And this is what
the present study aims to achieve.
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1.3 Nativeness

A layman’s term to describe phonological interference would be accent.
Accent (non target-like performance) is the result of several factors that relate
to the quality and quantity of input, age of exposure to input, and
rate/frequency of language use (e.g. BABATSOULI;, KAPPA, 2011). While
native competence is sine gua non in L1 acquisition, the differentiation is not as
clear-cut in bilingualism. One parent’s native language is often the other
parent’s L2 (e.g. MAJOR, 1977) and, as a result, there is second language
exposure in bilingual acquisition, since native input providers to the bilingual
child have at least one common language of communication between them.
The presence or absence of the L2 community accounts for the difference
between endogenous and exogenous ‘bilinguality’ (PIENEMANN; KEBLER,
2007). Paradis (2000:177) makes an ‘interlanguage ambiguity hypothesis’
arguing that crosslinguistic transfer in bilingualism is likely, when there is
interlanguage ambiguity in the input. In spite of the several studies researching
bilingual ~phonology and phonological interaction (see reviews in
BABATSOULIL;, BALL, forthcoming; BABATSOULIL INGRAM, 2018;
KEHOE, 2018), there is no study investigating interference in a bilingual’s
language exposed to input with interlanguage ambiguity.

1.4 This study

The present study addresses this gap by examining a toddlet’s bilingual
acquisition of phonology in Greek and English, whereby English is acquired
through interlanguage exposure in an exogenous context. The aim of the study
is to look at patterns of phonological interference, and specifically, to winnow
the child’s melodic tiers by examining her substitutions (featural composition)
for targeted consonant segments in her languages, also discussing markedness
effects within the constraint-based nonlinear theoretical framework
(BERNHARDT; STEMBERGER, 1998). This framework advocates that
individual phonological units (e.g. segments) have underlying representations
on one level that relate to other levels (e.g., features, prosody) in strictly
geometrical hierarchies.

The framework also assumes that a re-ranking (or change of ranking)
of constraints may be necessary at various stages of a given child’s phonological
development which cannot be accounted by strictly linear constraint demotion.
Each child starts out with some stable ranking of constraints which cause
unfaithfulness of the child’s production to the adult target; the most frequent
outputs are ranked as defaults. An internal component of the language system
is assumed which compares child and target production and initiates re-ranking
of constraints in the following stages of development. In the final stage, the
constraint ranking reached allows the child’s output to be faithful to the adult
pronunciation.

The child participant’s acquisition levels (in this study) in terms of
vocabulary size, grammatical level, and consonant productions has been
investigated in detail in Babatsouli (forthcomingl), where it is shown that the
child’s developing phonologies in Greek and English are equally strong despite
the fact that English is her weaker language (in terms of definitions in
BERNARDINI; SCHLYTER, 2004) due to compromised input in English.
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Here, the ultimate goal is to decipher the psycholinguistic and linguistic
processes involved in the child’s phonological interference on a qualitative level,
also backed by in depth quantitative evidence. Acquisition levels of consonants
in the same child’s bilingualism are exhaustively discussed in Babatsouli
(forthcomingl).

2 Method
2.1 Child participant

The female child, raised in Greece by native-Greek parents, was
exposed to the ambient language since birth; consistent exposure to her
mother’s native-like English input (fluent through higher education studies and
long residence experience in English-speaking countries) started at age 1;0. The
child spent most of her time during her first two years interacting with her
mother. Consequently, exposure to English was larger in the year up to the
child’s second birthday. At 2;0, the child was enrolled in Greek-speaking
daycare for 7 hours a day, 5 days a week, thus, relating in English with her
mother during the remaining intervals. The mother’s English phonetic
inventory is listed next (Table 1) with respect to her target-like English
consonants and transfers (the parentheses denote irregular use of transfers in
the sense of FLEGE; DAVIDIAN, 1984, GASS; SELINKER, 1983, MAJOR,
2008, WEINREICH, 1953).

Table 1. The mother’s English consonant repertoire

. > h>3 b) d: ) tr (th)’ k’ (kh) m’ (m|>3 nr <ﬁ>’ IJ: 13 L 13 'I’
Enalish p (P g :
PR EISE ] 0),0,8,£,v,5, 2,03, U 5,y w, b
Trangfrs K> (08— (), 1= (0, — () h— (9, Q)
2.2 Data

The child’s speech was recorded digitally (182 mins total) in daily
interaction with the mother (mostly at home) using an Olympus WS11-311M
audio recorder several times a week during the month of 2;7. Child utterances
were transctibed by the author in IPA in 41 CHAT files in CLAN
(MacWhinney, 2000); there were 785 English and 688 Greek utterances. A
representative sample of the child’s consonant realisations was acoustically
analysed during frequent intervals using Praat BOERSMA; WEENINK, 2018)
to substantiate the reliability of transcription. The utterances amount to a total
of 540 word types/2,374 tokens in Greek and 317/1516 (tespectively) in
English (Babatsouli, forthcoming]).

2.3 The phonological systems of Greek and English

For a recent comprehensive review of Greek phonology, see
Babatsouli (2019) and for a comparison of Greek and English phonological
systems, see Babatsouli (forthcomingl). Consonantal inventories in the two
languages, in terms of common and language-specific phones arte shown in
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Table (2) (brackets denote allophones). Babatsouli (2017), studied the

development of theta, / B8/, in a Greek English bilingual child longitudinally
over several months.

Table 2. Greek and English consonants
plosives Nasals laterals | rhotics | fricatives | affricates | glides
common pbtdkg mnnn |1 fvBosz
Greek only [*p=b s c 3] | [N] [A] r il xy |tsd
English only | [p" ¢ k] nima [y s [J3n |4 jw

3 Results

The child’s bilingual data with regard to substitution patterns are
presented in this section. According to Jakobson (1941/1968), a system of
phonemic contrasts in children’s development is acquired gradually. For
detailed theoretical elaborations on the acquisition of phonemes and feature
contrasts you can see the review by Babatsouli (forthcoming?2). Discussing the
choice of substitution patterns below, the constraint-based nonlinear
phonological framework and constraint names (Bernhardt & Stemberger,
1998:708-716) are used. The authors adopt the formalistic framework of
optimality theory (Prince & Smolensky, 2004) to designate the process and
introduce their own constraint names. For example, Not [...] refers to
constraints that do not allow an element in the child’s output, Survived [...]
refers to constraints that force an element in the underlying representation to
surface, and LinkedUpwards means that an element must be anchored in time
relative to other elements for the purpose of preventing its deletion. The child’s
substitution patterns are shown in the following sub-section collectively.

3.1 Substitution patterns

The child's main substitution patterns that have a frequency of
occurrence equal or larger than 5% are shown in Table 3. Common, different
and similar (in some respect) consonantal sounds in the child’s phonetic
repertoire are investigated to reveal common tendencies or differences between
the languages that may enlighten our understanding of phonological
interference. For comparison, when substitutions are at a proportion of 5% or
larger in one language, they are also shown in the other language, even if they
are at a rate smaller than 5%.

The child’s performance in the two languages shows common and
different substitution patterns. Common and different patterns will be
discussed next in relation to common target consonants as well as to similar
phonemes between the two languages. Moreover, substitutions for consonants
specific to each language will also be presented. Substitution patterns will be
examined in relation to the target’s word position.
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Table 3. Main substitution patterns and deletions

Target Substitutions & Deletions Process
Common English Greek
LABIAL E G
/f/ s] % 0% apicalisation
/v/ m] 7% % nasal assimil.
CORONAL
/d/ [t] 22% devoicing
[s] 29% o devoicing
/2/ (31 9% laminalisation
[s] 21% apicalisation
Yava [z] 7% n/a ibid/ voicing
[ts] 7% ibid)/ affrication
N 2% 5% laminalisation
s] 3% 7% apicalisation
/ 6/ {] 7% % stopping
f] % % COR assimil.
1] 5% 0% Lateralization stopping
/8/ t] % % COR assinmil.
n] % % nasalisation
/s/ n/a Y] 20% laminalisation
[s] 38% deaffrication
9/ [ts] 6% n/a a/)z"az/z'mﬂoﬂ
ts] 18% o
/ds/ { dl] 1 8“/: n/a jp;a/mz_lzm ibid
eaffrication
[z] 9% -
[1] 26% lateralisation
11/ [v] 10% n/a labialisation
/c/ n/a 1] 46% lateralisation
PALATAL
[t] 82% fronting
[c] n/a - L
[p] 11% LAB assimil.
[N 41% fronting
[¢] n/a SIS
[s] 27% apicalisation
. [3] 13% spirantisation
/i/ [1] 12% n/a lateralisation
[t] 21% COR assiniil.
[l n/a [ 16% lateralisation
[3] 14% Sfronting
[il 54% spirantisation
4] [1] 23% depalatalisatin
[3] 8% spirantisation
VELAR
/k/ t] 6% 0% fronting
d] 5% 3% Sfronting
t] 1% % ibid/ devoicing
/g/ &] % 0% 5] 5% metathesis
palatalisation
affrication
/n/ [n] 53 - Sfronting
0, vocalisati
t {la]] 1272"/? n/a Z:Z/ZZJ{ZZW
) [v] 57% labialisation
( LAT assimil.
/w/ [ 7% n/2 7
] 38% laminalisation
/x/ n/a [s] 23% fronting
[t] 5% COR assiniil.
[ 52% lateralisation
/ o / n/a [v] 5% 1.AB assimil.
[il 5% palatalisation
GLOTTAL
[f1: 46% laminalisation
/h/ [s]: 37% n/a apicalisation
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3.2 Different substitutions for common consonants between the
languages

There appear to be different substitutions for common consonants /d,

z/ between the two languages (Table 4; the differences are depicted based on
word position).

Table 4. Substitutions of /d, z/ on word position

Initial Final Medial
Pattern E G E G E G
8% 0 | 9% /a %% %

/=14 6/73 0/77 /22 | /17
Jejms 0% % 2% /a %% %

2/=1s] 0/1 /9 8/152 /10 | /37
0% % | % /a %% %

12/=B1 | g /9 /152 /10 | /37

Each of the patterns shown in Table 4 will now be discussed
separately.

/d/—[t]. Devoicing of /d/ only occurs in English and mostly in
word-final position as in bed [beth], bebind [bifaint], good [dut], inside [isary,
playgronnd [beindaovnt|, salad [sxlot]. Word-initial examples are: down [tavn)|, drink
[t:n], and daddy [tad1]. /d/ only occurs in the child’s Greek in word medial
position where it is produced 100% adult-like; there is no word final /d/ in the
Greek language. Therefore, even though /d/ is a common target in both
languages, phonotactic distribution in the languages is largely different, leading
to variability in the substitution pattern. As [+voice] is a terminal (i.e.
secondary, non-privative articulator node) nondefault feature on the melodic
tier, faithfulness to it appears first in word-initial positions (e.g.
BERNHARDT; STEMBERGER, 1998, p. 224), as is the case here. Due to the
Survived/LinkedUpwards(C-Root)  constraints which rank lower than the
Survive(Coronal, -continuant), which in turn ranks lower than the
Not(+voice) constraint, yields the insertion of the default [-voice].

/z/—[s]. This devoicing again occurs only in English (32%) at word-
final position. Examples are: because [vovo:s|, close [So:s|, hands [tSants], and 7oys
[to1s]. As in the case of wotd-final /d/ devoicing, deletion of the [+voice]
leads to insertion of the default /s/ imposed by the constraints mentioned in
the preceding paragraph with [-continuant] replaced by [+continuant|. The
Greek language disallows word final /z/.

Devoicing of consonants, and especially word-finally, is a common
developmental process in English (e.g. MAJOR, 1977; GRUNWELL, 1981).
The preference for word-final as opposed to word-initial devoicing may be
explained by the general principle that markedness occupies
phycholinguistically prominent positions (e.g. SMITH, 2002). Smit (1993) finds
that devoicing normally occurs in children younger than three years old, and
that the frequency of occurrence depends on place and manner of articulation
of the obstruent, with /z/ being devoiced more frequently than any of /b, d, g,
v, d3/.

/z/—[3]. In Greek, the main substitution of /z/ involves its
laminalisation or backing to the [-anterior] manner of articulation at 11% and
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8% for initial and medial word positions, respectively, even though /3/ does
not exist in standard Modern Greek. Examples are: {ug /zoa/—[30a] ‘animals’,
pagi /mazi/—[ma3i] ‘together’, urdota /bluza/—[buza] ‘blouse’. There is no
final /z/ in Greek, so no conclusion can be drawn with respect to
laminalisation in that position. Remarkably, /z/—[3] is not present in the
child’s English /z/. However, it should be mentioned that [3] is not always a
clearly articulated post-alveolar fricative, nor is it a clear [Coronal, +voice
+sibilant -anterior] articulation. This pattern is considered a universal, explained
by the token of /alveolars/—[post-alveolars] (e.g. BERNHARDT,;
STEMBERGER, 1998). Ingram Christensen, Veach, and Webste (1980),
among others, has reported blading with regard to word-initdal /s/ in the eatly
stages of the sound’s development. Magoula (2000) teports /s/—[[] in the
phonetic inventory of Greek monolingual children, as well. The child here also
blades /s/ in all word positions, but this is done at the low rate of 2% in each
language, since she has acquired /s/.

In conclusion, only /z/—[3] exists as a different substitution pattetn
between the two languages as /d/—[t] and /z/—s] ate different due to the
difference in word position of the target between the two languages.

3.2 Substitutions for similar phonemes between the two languages

The pairs /j/ and [j], /1/ and /t/, /h/ and (/x/, [¢]), /w/ and /j/,
though not common in the two languages, are similar in some respects with
regard to their featural composition (see Appendix for consonant feature
matrices of English and Greek) and shatre the same main substitution patterns,
as discussed below.

/j/ vs. [j]. Table 5 shows the substitutions pattetns of /j/ and [j].

Table 5. Substitutions of /j/ and [j] on wotd position

Initial Final Medial
Pattern E G E G E G
o 3% 3%0% /a /a % %
G0 6= | 97152 | 0743 0/4 | /33
o 3% Oo* /a /a 5% 7%
AL G128 | o/152 | /43 /4 /33
. 7%* Y0
11 fa g |72 |2 R s

* arithmetic averages for [j] =1, 3, t] are 20%, 5%, 7%, respectively.

The palatal approximate /j/ and fricative [j] only differ with respect to
[consonantal|, meaning that in the case of the glide there is wider constriction
in the oral cavity allowing air to flow uninterruptedly, whereas in consonantal
[il, the constricton is natrower creating turbulence. In essence, their
articulatory and acoustic difference is slight and it can only be accounted in
terms of intensity of friction. In phonological development, glides are treated as
consonantal sounds (e.g. SMITH, 1973).
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The child’s main substitutions for both targeted sounds are [3] and [l],
the latter being the result of lateral assimilations, as in yellow [lelov]~lelo], a
pattern also found in Smith (1973). Fricatives as a substitution for glides, as is
the case of /j/—[3], is an attested substitution pattern in monolingual
phonological development in English (Ingram, 1989, Bernhardt & Stemberger,
1998). The glide /j/, besides being Dorsal[-back] is also Coronal[-antetiot].
Therefore, the constraints that govern the substitution pattern /j/—[3] ate:
Survived(Coronal, -anterior, +voice) lower than NOT(-continuant), which
eliminates [d3]. As far as [j]—[3] is concerned, obstruents have been reported to
substitute fricatives at a later stage in phonological development (Ingram et al.,
1980). The Greek palatal fricative [j] has a Dorsal[-back] articulation like
English /j/ and, further, as Bernhardt & Stemberger (1998) argue, palatal
fricatives have both a Dorsal and a Coronal place of articulation which may
explain why [3] substitutes both Greek [j] and English /j/.

The lateral assimilation pattern, /j/, [j]—[l], mostly occurs at word
initial position, while /j/, [J]—[3] in word medial position. It is noted that in
the child’s Greek, [j] is found to substitute many consonantal segments
including /z/ (also in MAGOULA, 2000). However, the reverse pattern
[]—13, z] is not reported, while hete [j]—[z] also appears at the smaller rate of
3%. In English, /j/—[z] is present at 4%. These substitution patterns may be
additional proof of the phonetic similarity between /j/ and [3] in development.
Furthermore, there exists the substitution pattern [j]—[t] only at word initial
position (weighted average 37%) as a result of coronal assimilation in the word
yioti [jati]—[tati] ‘why/because’ (16 out of 22 different instances), while there
are 10 targeted word types with [#]]. English /j/ also becomes [t] but only once
in yes, whose productions at different instances involved mainly [3] and [z] for
/j/. Bernhardt and Stemberger (1998) report [j] (and [3]) as one of the
substitution patterns of developing /j/, though stopping of fricatives to
[Coronal] is also universally common.

/a/ vs. /t/. Table 6 depicts the substitution pattetns of /1/ and /r/.

Table 6. Substitutions of /1/ and /r/ on word position

Initial Final Medial
Pattern E G E G E G
et/ 1% I E 1% 7%
1 /= 8/ 44 /15 | 3/69 |/ /83 157/331
3% % %
/1= 944 | /2 /6o | /2 /83 n/a

The central liquid is [+consonantal] in Greek (flap /c/), but [-
consonantal] in English (approximant /1/). In both languages, rhotics have [I]
as the dominant substitution (26% and 46% respectively cumulatively for all
word positions). In both languages, the [I] substitution appears in all possible
word positions. Examples are: rabbit [labyth], restanrant [lestant], story [stol1], bear
[bedl], car [ta:l], sister [sistol], rogether [tudzeldl], in English and potdg

/rotas/— [lotas|~[lodas] ‘ask’, Jépog [jeros]—[jelos] ‘old man’, evyoapiord
/efxaristo/—[falisto] ‘thanks’, xatdpepa /katafera/—[tatafela] ‘I suceeded’.
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However, in English it is dominant in initial and final positions. The reason is
that, in English, out of 83 /1/ targets in medial position, 66 ate involved in
clusters where they are deleted all the time. On the other hand, in Greek where
/t/ gets deleted in clusters 97% of the times, the proportion of clusters in
medial position is not as large as in English, 44% (146/331) vs. 80% (66/83).
That’s why, in Greek medial position, /r/—{l] is a dominant pattern. The
lateral as a substitution for consonantal rhotics is a known process
crosslinguistically (e.g. BERNHARDT; STEMBERGER, 1998 and references
thereiny, MAGOULA, 2000). /1/ being a glide, it is not surprising that is
substituted by [w] in monolingual and bilingual English (e.g. LEOPOLD, 1949;
SMITH, 1973), keeping faithful to Survived(Labial, -consonantal) ranking lower
than Not(Coronal). The /1/—[l] pattern is not entirely unusual even in
monolingual  English  (e.g. Smith, 1973), however, less common
(BERNHARDT; STEMBERGER, 1998:306 in coda). Because [-consonantal]
is highly marked and not yet contrastive in the child, the lateral is the nearest
sonorous alternative to its target. Thus, /1/—[l] is governed by the constraints
Survived (Coronal, +sonorant) ranking lower than Not(-consonantal).).

The fact that the child here has an underlying representation for
English /1/, that is different to that of Greek /r/, is evidenced in the existence
of the /1/—[v] pattern only in English, in word-initial position. The tokens ate
read [vi:d|~[wi:d], reading |vi:din], red [ved], room [va:m| and run [vAan]. In the last
two words both patterns, [[]~[v], are interchanged in her productions at
different instances. It is argued that, as Not(-consonantal) ranks high at this
stage, faithfulness to the alveolar approximant comes through Survived(Labial).
[Labial] is the secondary articulation of both the alveolar approximant, [1], and
of the velar glide, [w], which usually substitutes monolingual English /1/
(BERNHARDT; STEMBERGER, 1998). The labial voiced fricative, /v/,
never appears as a substitution of the Greek rhotic which does not have any
secondary articulation.

/h/ vs. /x/, [¢]. Table 7 shows the substitution pattetns of /h/, /x/
and [¢] at each word position.

Table 7. Substitutions of /h/ and /x/, [¢] on word position

Initial Final Medial

Pattern E G E G E G
8% 2% /a /a % 1%
Mox/=B sy |2 /1 /18
5% % | /a /a 00% 9%
M/ ey | 22 /1 /18
/a % /a /a /a 1%
/x/=1d /22 /18
. /a 5% /a /a /a 0%
Ny /a 3% /a /a /a 5%

<] /8 5/55

Here the difference between English and Greek targets lies both in the
[fconsonantal] contrast and in privative articulator node: [Glottal] for /h/ and
[Dotsal, tback] for /x/, [¢]. With the exception of /x/—[t] at only word
medial position, all three phonemes share the same substitutions: [s] and its
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bladed version [[]. Examples in English include: hello [solov]~[falov], help
[seap], here [[i]]~[sio], biding [sardin], hold [[ol]~[soid], bebind [bifaint]. In Greek,
examples  for /x/—»[ s, J] aree ypouo /xroma/—[foma] ‘colour’,
/xorepsume/—[[olepsume]~[solepsume] ‘dance’, &yw /exo/—[efo] ‘have’,

ooytolior /daxtilidi/—[dastilili] ‘ring’, while for [¢]—[s, [] are: X8[/I(f)l/0'§

>

[cimonas]—[fimonas]  ‘winter’,  dX(  [ogi]—[ofi]~[os]]  ‘no’,  oxecr
[ercete]— [esete] ‘coming’, mACO [peato]—[sato] ‘plate’, paca [matga]— [maffa]
‘eyes’, mdow [pcaso]—[pfaso] ‘catch’. For /h/, Not(Glottal, -consonantal) ranks
higher than Survived(-voice, +continuant). The palatal fricative, [¢], in Greek
has the same undetlying representation with /x/, being its allophone.
Therefore, their common pattern of substitution is not surprising in that
fronting of velars and palatals is a widespread phenomenon in development
(JAKOBSON, 1941/1968, GRUNWELL, 1981). The usual substitution of /h/
in monolingual English children is deletion (e.g. SMITH, 1973,
BERNHARDT; STEMBERGER, 1998), but /h/ here has a low rate of
deletions at 2%, cumulatively for initial and medial positions.

Knowing that [x] transferred to /h/ in the mothet’s input, it is not
clear whether the child has an undetlying representation of /h/ that is different
than /x/ or whether it is her individual propensity for front articulations that
equates /h/ and /x/—[Coronal, sibilant]. Interestingly, the reverse, /s/—[h],
has been reported as a substitution pattern both in monolingual English and
Portuguese Spanish (BERNHARDT; STEMBERGER, 1998) indicating that if
[Glottal, -consonantal] was in the child’s system, but say [+sibilant] was not,
then that pattern may have also surfaced in this child’s productions, both as
target and substitution. It is noted that [s] is more prevalent in initial than
medial position for all three targets. The same is true if [s] and [[] are
considered as one phone.

Last, the Greek voiceless velar fricative is stopped to the default
coronal, /x/—[t], in the same assimilatory process that was discussed for [j].
This solely occurs in the two grammatical forms of a single word type: {éyaoa
/ksexasa/—[tetasa], Eéyaoeg /ksexases/— [tetases] I/you forgot’.

/w/ vs. /{§/. In Table 8, the substitution patterns for /w/ and /{j/ at
each word position are shown.

Table 8. Substitutions of /w/ and /{§/ on word position

Initial Final Medial

Pattern E G E G E G
9% 8% /a /a % %

/w §/—= | 1770 /17 /2 /62
% 7% /a /a 0% 3%
/w /=W | /70 /17 /2 3/62

These [Velar] phonemes contrast with regard to [consonantal| and the
secondary [Labial] articulation of /w/. Although their two main substitutions [v
1] ate common, their proportions are different for the two targets because the
undetlying process is not the same. [v] is produced at 57% and 5% for /w/ and
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/3/, respectively, while [I] at 7% and 52%, cumulatively at all word positions.
The comparison holds true at each word position as well, except for medial
English where there are insufficient tokens, only two. It is noted that the lesser
of the two substitutions for each phoneme is a result of assimilation, for
example, flower [fa:lol] (lateral), yavyioe [yavjise]—[vavise] ‘barked’ (labial),
common in phonological development (e.g. SMITH 1973, etc.).

Examples of /w/—[v] not involving assimilation are: way [vel], want
[vont]|~[vot], water [votdl|, window [vindov]. This pattern of spirantisation has
been reported in the literature for monolingual English development (e.g.
BERHNARDT; STEMBERGER, 1998). As both [-consonantal] and [Velat]
are highly marked in this child’s productions (BABATSOULI, forthcomingl),
the glide is prohibited resulting in the [+consonantal] segment that is faithful to
the secondary [Labial] articulation of /w/. Thus, Survived (Labial, +voice),
where the default in sonorants [+voice| is also respected, ranks lower than
Not(-consonantal).

With regard to /§j/—ll], one could argue again in favour of

assimilation, as in e.g. 0/100’6?/0 /aloyaci/—[alolati] ‘horsey’, ydda /yala/—[lala]
‘milk’. However, in Greek the substitution is retained even in the absence of

/1/ in the word, as in Jw /yo/—[lo] T, ¢00'0'1U£ /fayame/—[falame] ‘we ate’.
Liquid replacement of fricatives, though infrequent, has been reported in
development (e.g. Ingram et al. 1980; Bernhardt & Stemberger, 1998). This
substitution pattern is also found in the phonetic inventories of monolingual
Greek children (e.g. MAGOULA, 2000). Here, the constraint Not (Velar, -
sonorant, +central) ranks higher than the constraint Survived (+voice,
+continuant).

Common substitution patterns across the languages
Common substitution patterns for common consonant targets across
the two languages will now be discussed. Table 9 shows the substitution

patterns for /f/ and /v/.

Table 9. Common substitutions for /f/ and /v/ across the languages

Initial Final Medial
Pattern E G E G E G
% % % 3% 8%
/f/—1[s] /29 /51 /2 /a /16 2/58
Jv/— 00% % % % % %
v/=lm] /28 /8 /1 /5 /35

Each of the patterns shown in Table 9 will now be discussed
separately.

/f/—[s]. This is a substitution pattern dominant in Greek at 20% but
also found in English at 6%, cumulatively for all word positions, but the pattern

appears mostly in word medial position. Examples are: quéd /afta/ [asta]

‘these’, quCl /afti/—[asti] ‘ear’, while in English it only appears in further [seva]
and breakfast |bestats]. It is observed that this pattern materialises in words
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containing an /f/ cluster. Although /f/—[s] is found only in such clustet-
containing words, the reverse is not true, that is, not all /f/ word types
containing a cluster are produced with [s] as a substitution. This high ranking of
[Coronal| over [Labial] is a less common pattern in development, especially in
English BERNHARDT; STEMBERGER, 1998:291), where acquisition of [f]
precedes that of [s] (e.g. TEMPLIN, 1957; MOSKOWITZ, 1971).

/v/—[m]. This pattern occurs only in the Greek Venizelo /venizelo/
“Venizelos(a name)’ pronounced as [memizelo] at 2;7.10 and [menizelo] at
2;7.06 in her English and Greek speech, respectively. In the first case, there is a
biditectional assimilation, whetreby the coronal /n/ assimilates to the [Labial] of
[v] becoming [m] but retaining [+nasal]. The [nasal] feature, in turn, spreads to
the left and triggers nasal assimilation of [v] —[m)]. It is known that [nasal]
spreads from right-to-left only (e.g. Ladefoged, 1993). However, in the only
other word in English with nasal to the right of /v/ and in the majority of
words in Greek, these constraints are not applicable, since /v/ is produced
cotrectly. These words are: pavement [pelvmon], palave /vazane/—[vazane]
‘put’, fovvd /vuna/—[vuna] ‘mountains’, fpodue /veume/—[vume] ‘to find’,
kotoiafaiver [katalaveni/—[talaveni] ‘understands’.

Table 10. Common substitutions for /8/ between the languages

Initial Final Medial
Pattern E G E G E G
8% 9% % n/a 00% %
18/=1s1 | /g 5/130 | /3 /1 5/54
8% 4% 7% n/a % %
18/=11 | /g 7/130 | /3 /1 5/54
5% 1% % n/a % %
18/=1d | /g 4/130 | /3 /1 /54
% % 3% n/a % %
/8/=18 | /g /130 | /3 /1 /54

Each of the patterns shown in table 10 will now be discussed
separately.

/8/—[s]. The apicalisation pattern in /8/—[s] (33% English, 27%
Greek, cumulatively for all word positions), is a common developmental
pattern in both languages (e.g. INGRAM ET Al, 1980; PAL, 1995). The
constraint Not[-strident] ranks higher than Survived(Coronal, -voice

+continuant) in the substitution [s] for /B/ in the child’s productions.
Examples are: Dorothy [do1es.zl], thank [sent], fpOc /it@e/—ise] ‘came’,

mopapvdoK: /paramifaki/— [pamisati] ‘fairy tale’. In Greek, the substitution
pattern is more prevalent in medial position, while in English there is not
enough data to tell.

/0/—[f]. Laminalisation of the voiceless interdental (42% English,
45% Greek, cumulatively for all word positions) is also strongly present in both
languages as a /0/—[s] vatriant. This laminalisation pattern (as substitution
pattern for the child’s fricatives was discussed eatlier (see /z/—[3]). Examples
are: both [bouf], thank [[ent], nOelec /iBeles/—ifeles] ‘you wanted’, Oéiw
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/0clo/—[felo] ‘I want’. Cumulatively, /8/—[s, [] in Greek is more prevalent in
medial position than in word initial position, 92% vs. 63%.

/0/—[t]. Another common substitution process for the voiceless
interdental between the two languages is its stopping. In English it occurs only
in word initial position and at 25%, e.g. #hrough [tu]. In Greek, its overall

proportion is 9%, e.g. BAw /Belo/—[telo] ‘T want’, being more prevalent in
word initial position than in medial position, 11% vs. 4%. Here, the nondefault
terminal feature [+continuant] is not contrastive, thus, the constraint
Not(+continuant) ranks higher than Survived(Coronal, -voice) resulting in the
default for place, manner and laryngeal features, [t]. In this substitution pattern

for /B/ as well as in the two previous patterns, [Coronal] is the highest ranked
default for [place], faithful to the target.

/0/—[f]. Last, to a lesser degree, labialisation of the voiceless
interdental occurs overall at 8% and 1% in English and Greek, respectively,
only in the functional words boh [boufts] and Oa [fa] ‘will’. It is known that the
nodefault [Labial] is sometimes preferred in development to the [Coronal]
when there is a co-occurrence of the terminal feature [+continuant]|
(BERNHARDT; STEMBERGER, 1998).

In Table 11, the substitution patterns for /d/ at each word position for each
language are shown.

Table 11. Common substitutions for /8/ between the languages

Initial Final Medial
Pattern E G E G E G
[0/~ iﬂ//omz ;U//ni()} /0 & 7]9/0 iu//;z
/0/=1d ‘;/0702 170//0703 /0 & ;/09 02/0/72
/0/=1n] ‘;/0702 ;/0703 /0 & ‘;/09 ;/072

Each of the patterns shown in Table 11 will now be discussed
separately.

/8/—[1]. The lateralisation is the main substitution pattern of the
voiced interdental fricative, overall at 25% in English and 40% in Greek. The
pattern seems to be more prevalent in medial than in word initial position in
both languages. However, a closer examination reveals that the size of this gap
is due to the large proportion of function words in word initial /8/ for which
the substitution pattern in question is not as prevalent as in other words. In
English, the propottion is at 100% (6/6) while in Greek is at 33% (7/21) with a
proportion of tokens at 74% (76/103), yielding arithmetic averages of 37% and
49% for word initial and medial positions in Greek, respectively. Examples of
the lateralisation pattern in the two languages are: zhat [laet], this [lis], other [Ald]],
together [todzelal], dwoer /dosi/—[losi] ‘give’, edw /edo/—[elo] ‘here’,
Hovoovda /musuda/—[musula] ‘muzzle’. Here, the constraint Not(-sonorant,
+central) ranks higher than Survived(Coronal, oral) forcing [lateral] to surface
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in both languages. Interestingly, the same constraint is also found in Greek €6
/edo/—[eko]~]eto].

Lateralisation of /&/ is largely uncommon in both monolingual
English and Greek development. In monolingual English, [d] is the dominant
substitution (e.g. MCLEOD, 2007) which is found at only 1% here in English
and Greek. PAL (1995) and Magoula (2000) only report stopping, apicalisation
and palatalisation of /8/ for monolingual Greek children, patterns that are also
found in this child’s data, though infrequently. It can be argued that the child is
at a more advanced stage in her development. Lateralisation of /8/ is discussed
as a possible, yet infrequent, developmental variant in English though argued to
be more frequent in Spanish and Greek (BERNHARDT; STEMBERGER,
1998; INGRAM ET AL., 1980).

/8/—[t]. Stopping of /3/ is present at 5% in English and 7% in
Greek, overall. The constraint Not(+voice, +continuant) ranks higher than
Survived(Coronal, +anterior) resulting in [t], the default for place,
supralaryngeal and laryngeal features. This pattern is very common in the early
stages of monolingual development crosslinguistically, but also in Greek and
English (e.g. MCLEOD, 2007). Examples are: &W /edo/—[etho] ‘here’,
ZmypisovAa /spitidula/— [pititula] ‘a name’.

For most tokens, however, the coronal default is preferred for

different reasons in the two languages. /8/—[t] in English occuts in function
words (#he, this) because they are prosodically weaker; it is known that the less
marked choice is preferred in less prominent prosodic positions (e.g.
BERNHARDT; STEMBERGER, 1998). On the other hand, the majority of
/0/—t] in Greek is a result of assimilation spreading [-voice, -continuant] to
the left in the produced word and ranking it higher than the terminal
nondefaults [+voice, +continuant] expected in /d/. Examples include Seidw
/dikso/—[titso] ‘show’, 8Ik6 /diko/—[tito] ‘mine’. This explains why the
pattern /3/—t] is more prevalent in word initial position.
/8/—[n]. This realisation pattern is at 8% in English vs. 1% in the Greek
word edd /edo/—[eno] ‘here’. The English words are: #he [n9], there [ned] and
this [n1s]. The /fricative/— [nasal] pattetn of substitution has been reported in
the literature (BERNHARDT; STEMBERGER, 1998). The child’s /8/—[n]
pattern is governed by the constraint Not(oral) ranking higher than Survived
(Coronal).

Ingram et al. (1980) report the following stages in the acquisition of
word initial fricatives in English before the final stage of complete acquisition:
Stage 1: deletions; Stage 2: stops; Stage 3: liquids, glides and, subsequently,
obstruents. With regard to her interdental fricatives,the child of this study is
between Stages 2 and 3, though closer to Stage 3, because [t s [ 1 n] dominate
the substitutions not only in word initial position, as reported by Ingram et al.
(1980), but in all word positions.

In Table 12, substitution patterns for /k/ and /g/ in each language are shown.

Table 12. Common substitutions for | k/ and | g/ between the langnages
Initial Final Medial

Pattern E G E IE E G
&/ =[] 4% 8% 4% ‘ /a 3% 91%
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8/69 06/120 4/64 8/41 08/119
3% /0 0% 1% 3%
/e~ | 55 /23 /a s5/21 | /12
% /0 1% 0% %
le/=1 | 42 |/ /21 | 12
36 0 23 % 0%
/g/—[d] / / / /a /21 /12

Each pattern shown in Table 12 will now be discussed separately.
/k/—[t]. This is the dominant substitution of /k/ in both languages
(86% English, 90% Greek overall). Examples include: back [bact|, car [ta:l], close

[tho:z], duckling [dAatlin], Mickie [miti], SKKAOO'I/G /eklisia/—[etisia] ‘church’,

KaKdg /kakos/—[tathos] ‘bad’, okauvi /skamni/— [tami] ‘stool’, etc. Fronting
to [Coronal] is known to be a universal in the acquisition of the velar stops
prevalent crosslinguistically (e.g. Leopold, 1949; Smith, 1973; PAL, 1995). The
nondefault privative node, [Dorsal], is cancelled permitting default [Coronal] to
surface through the constraint Not(Labial, Dorsal) ranking higher than
Survived(-voice, -continuant).

/g/—[d]. Similatly, /g/ is fronted to [Coronal] at 65% in English and
33% in Greek, overall, with 22 and 6 word types in English and Greek,
respectively. However, the proportion at word final position is smaller because
of /d/ devoicing. Examples of /g/—[d] are: again [oden], big [bid], get [det],
aykolitoa [agalitsa/—[adalifa] ‘hug’, poyxwoer /magosi/—[madotsi] ‘to jam’,

peyyopdkl [fega'raci]— [fedalati] ‘moon’.

/g/—[d3]. Lenition of /g/ to the voiced affricate is evidenced at 50%
in Greek and 3% in English, overall. The lexical dependence of this pattern in
Greek is evident in the multiple occurrence at different instances of the word
aykoid, [agaka]—[ad3aja]. This /g/—[d3] pattern is in agreement with
faithfulness to [Coronal] found in the /Velar/—[Coronal] pattern elsewhere in
the child’s two languages but also, universally, in development. However, here
the laminalisation seems to result from assimilation to [j] in the output, under
the assumption that Greek palatals are both [Coronal, -antetior]| and [Dorsal, -
back], as generally reported for palatals by Bernhardt and Stemberger (1998).
The fricative, [j], in the child’s output is a substitute of [A] because [lateral]
ranks low in the output; it is known that less sonorous outputs are preferred in
development (e.g. Bernhardt & Stemberger, 1998). Further proof for this

comes from the word aykaiiCoa /agalitsa/ pronounced [adaliffa] where the lack
of [A]—[j] in the word results in the more dominant /g/—[d] pattern. In
English, /g/—[d3] is present 1 out of 6 times in the word again [odzen] and 1
out 3 times in the word glass [d3as].

/g/—[t]. Fronting and devoicing of /g/ to [t] is evidenced at 21% in
English and at 8% in Greek, overall, and mostly in word final position in
English as word final /g/ in not allowed in the Greek language. Examples ate
big [brth"]~[b1t"], dog [dot] and egg [e:ft], though there is also a token of word-
initial devoicing in green [ti:n]. In Greek, devoicing is found in a single word,
ot'ayylixa /staglika/—[tatida] ‘in English’, instead of *[tadita], whete [+voice]
is involved in metathesis.
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Substitutions for remaining consonants specific to each language

Remaining language-specific consonants, that is, English [1] and Greek

/18/ [c A] are discussed below; note that /1/ and /c/, /j/ and [j], /w/ and /{j/,

/h/ and (/x/, [¢]) were discussed above in relation to each other, respectively.
A. Substitutions for English [t]

In Table 13, the substitution pattetns of [1] are shown.

Table 13. Substitutions for English [}]

Pattern Initial Final Medial
1% 39%

=l n/a 3/28 7/18
29% 0%

Uil n/a 8/28 0/18

The child’s substitution processes with regard to the velarised lateral
are at 22% for [{]—[9] and 17% for [{]—[l], overall. These two patterns ate
consistent with those found in monolingual and bilingual English development
(e.g. LEOPOLD, 1949, SMITH, 1973, BERNHARDT; STEMBERGER,
1998). The first pattern in this child’s English occurs mostly at word medial
position in the words befp [sedp| and milk [m1ot], while the second occurs at
word final position in the words cereal [sil1dl], gir/ [del|, school [stol], snail |spedl]
and wall [vol]. It looks like the first pattern is preferred in cluster context, while
the second is preferred in singleton context.

B. Substitutions for Greek specific consonants

Table 14 depicts quantitatively the substitution patterns for /t5/, [c]

and [£].
Table 14. Substitutions for Greek /t/, [c], [£]

Pattern Initial Final Medial
eI/ b
=0 | ayro | w5150
<= Ip] 17?;/0727 n/a 2;/050
o g, o |
I A LA P
K- | o) n/a o

The Greek affricate /ts/ is laminalised to [f] at 20%, overall, following
the same process discussed above for fricatives. The pattern is more prevalent
at word initial position than in medial position. Examples include: toovpéki
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[tsureci]—[fulet]] ‘bun’, katoapdole /katsarola/—[taffalola] ‘pan’. With regard
to palatals [c] and [A], major substitutions enforce depalatalisation to the
coronal place of articulation, retaining faithfulness to respective laryngeal and
supralaryngeal features.

Therefore, [c] becomes [t] at 82%, overall, matching the substitution
pattern of /k/, which is the undetlying representation of this allophone in
Greek, e.g. ki [ce]—[te] ‘and’, kiddag [colas|—[tolas] ‘already’, kDKo [ciklo]—[tito]
‘citlee’, Aovlovddxio [luludaca]—[lululata] ‘flowers’. Moreovet, [c] becomes 15%
[p] word-initially in assimilation to [Labial| in the word, as discussed above for
other consonants. It is only found in grammatical variants of the word type

K OI/JdCCII /cimate/— [pimate], KO[/J/]HGO /cimifo/— [pimiso], KoyunBei
/cimibi/— [pimisi], koiunBodue /cimibume/— /pimisume/ ‘sleep’.
Also, [A] depalatalises to [I] at 23%, overall, constrained by Not(-anterior)
ranking higher than Survived(Coronal, +lateral), under the supposition that [£]
is [Coronal, -anterior]. On the other hand, assuming that [£] is [Dorsal, -back],
then the substitution [I] for [£] is constrained by Not(Dorsal) ranking higher
than Survived(+lateral), as in Aiovidpt /Kodari/—/lodali/ ‘lion’, pailic
/maka/—[mala] ‘hair’.

On the other hand, [A] becomes [j] in the words apkadd
/agaka/—[ad3aja] ‘hug’ and 0xoAi0 /sxoko/—[fojo] ‘school’ and [3] in the

word S0UASIA /duka/—[3uza] ‘work’. It has been reported in the literature (e.g.
Smith, 1973) that /1/ becomes [j] duting development. Hete, also [Dotsal]
predominates at the loss of [lateral].

4 Discussion

There are two main perspectives from which phonological interference
can be operationalised in this child. One is, judging the nature of substitutions
compared to input and, the other, comparing their nature between the
languages.

Comparing to input

As seen in Table 1, the English input received by the child is target-like
with respect to the majority of sounds in the native-English phonetic inventory.
Intermittent use is found in inconsistent realisation of the /1/ phonemic
contrast, and the phonetic realisations necessitated by English-specific
allophones in complementary distribution (CP) (aspirated stops, syllabic
consonants) and in transfers (e.g. Major, 2008) of respective Greek-specific
allophones in CP (palatal stops/fricatives, but not the lateral), backing evidence
that rhotics and allophones are marked in second language acquisition (e.g.
ARCHIBALD; FORTHCOMING; ECKMAN, ELREYES, IVERSON, 2003,
and refs. therein). Aspiration and syllabic consonants will not be tackled in this
article because their investigation necessatites different analytical approaches
(acoustics, prosodic analysis).

The mother’s intermittent transfers with regard to the rhotic and
palatal stops has led to: i) two types of substitutions for the child’s English
rhotic productions, [v 1], and ii) consistent substitutions across English targeted



Melodies of child: Greek-English phonological interference 229

/k g h/ in the contexts where the Greek palatalisation rule for /k g x {j/ holds
(Babatsouli, 2019a). These is further evidence that interlanguage ambiguity in
the input affects operational bilingual performarce. Backing this further, what is
interesting is that the lack of palatal lateral transfer in the mothet’s speech has
directly translated into a lack of such interference in the child’s productions
between the two languages, i.e. no /lift/ —[A1ft].

Overall, it can be maintained that the operation of phonological
interference is better investigated in terms of cross-language comparisons in the
child’s languages.

Comparing between languages

Regarding shared consonants, degree of separation of languages is
evident in:
rate variability of common substitutions between the languages, e.g.

/8/—1t]: 17% (English) 9% (Greek) (e.g. throngh, kaioe /kabisi/ “to sit’);
/g/—1d, t]: 86% (English), 41% (Greek) (e.g. good, apralicoa /galitsa/
‘hugbIM’), and

the nature of different substitutions, e.g. English assimilatory /8/—{f]
(e.g. both), and Greek /g/—[d3] (e.g. apkadd /agake/ ‘hug’), /z/—[3]

(e.g. gwa /z0a/ ‘animals’).

Furthermore, separation is evidenced in different substitutions for
similar consonants, e.g. /thotic/—[v] in English only (e.g. run), approximating
English norm [w], and in the normative behaviour of language-specific sounds,
such as /1/—[vocalic] (LEOPOLD, 1949, SMITH, 1973), e.g. small [smov].
Also, devoicing of /d z/ is found in English only, mostly in the English-
specific word final position which is normative in child (e.g. INGRAM, 1989)
and second-language development (e.g. FLEGE; DAVIDIAN, 1984), as well
as a universal tendency for articulatory economy (OHALA; RIORDAN, 1980).
As shown earlier, the child’s substitutions are in agreement with norms and
universal phonological processes, such as assimilation, fronting, stopping,
vocalisation (e.g. BABATSOULI, 2019A, INGRAM, 1989, BERNHARDT;
STEMBERGER, 1998, MCLEOD; BLEILE, 2003; PAL, 1998). There are few
individual variation examples:

/8/—[l] in both Greek and English (e.g. this, Suoe
/dose/ ‘give’) and

/t/—1s] (e.g. breakfast [bestats], QUCA /efte/— [este]
These contrasting monolinguals’ typical substitution
patterns, /8/—[d] and /f/—[p] tespectively, though
these substitutions are also infrequent in monolingual
English development (e.g. INGRAM ET. AL, 1980).

Is there interference?

Is the intereference? Yes, the following substitution patterns in the child’s
English speech show evidence of dominant (Greek) to weaker (English)
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language phonological interference, since these patterns are either not reported
as monolingual English substitutions in the case of:

/h/—[s J1, e.g. belp [seap], hold [fol] whete /h/ deletion is
predominant (only 2% in this child), and

/£/—[s], e.g. further [sevq], since acquisiion of /f/
precedes that of /s/ in monolingual English (e.g.
TEMPLIN, 1957, MOSKOWITZ, 1971), or they are
considered rare, and at other times context-specific as in
the case of /1/—[]] (i.e. only in codas) and /v/—[m] (i.c.
lexically dependent assimilation) (e.g. BERNHARDT;
STEMBERGER, 1998, MCLEOD; BLEILE, 2003).

With regard to English /1/, the fact that the child has an undetlying
representation of the English rhotic, /1/, that is different to the Greek one,
/t/, is evidenced in the existence of the /1/—[v] pattetn only in English, at
word-initial position. The tokens are read [vi:d|~[wi:d], reading [vi:din], red [ved],
room [vum| and run [vAn]. In the last two words both patterns, [I|~[v], are
ephemerally interchanged in her productions at different instances. [Labial| is
the secondary articulation of both the alveolar approximant, [1] and of the velar
glide [w] which usually substitutes monolingual English /1/ (BERNHARDT;
STEMBERGER, 1998). Unlike English monolinguals that acquire /w/
relatively eatly (Smit, 1993), the child here shows considerable delay in the
acquisition of her English /w/ mostly because of its [Dotsal] articulation that is
a problematic feature in this child (BABATSOULIL, 2015) and because of it
being [-consonantal], that is phonemically illegal for consonants in Greek. The
child uses [v] alongside [1] as substitutes for /w/ in development. This is, thus,
the reason that [v] instead of [w] appears as the predominant English-specific
substitution for the rhotic in English. Because the Greek rhotic does not share
the [Labial] secondary articulation of /1/, the voiced labial fricative /v/, never
appears as its substitution in this child’s or monolingual Greek-speaking
children’s developmental substitutions (PAL, 1995). The fact that both /r/ and
/w/ are substituted by [l] further shows the child’s Greek interference on her
English in terms of ‘overdifferentiation’ on the featural level.

That [s h] are exchangeable due to similarity in their featural
composition, is further exemplified by the fact that /s/—[h] is a substitution
pattern both in monolingual English, Portuguese, and Spanish
(BERNHARDT; STEMBERGER, 1998). Furthermore, knowing that [x f]
transferred to /h 1/ respectively in the mothet’s input, it is not clear whether
the child actually has undetlying representations of /h/ /1/ that are distinctly
different from /x/ /r/ tespectively, or whether it is her individual propensity
for i) front articulations that equates /h/ and /x/—[Coronal, sibilant] and ii)
for lateralisation that equates /1/ and /r/—[Lateral] (as also supported by the

child’s preference for lateral in substituting /3/ in both labguages, and /{j/ in
Greek, as opposed to a respective stop/fricative with the same place of
articulation).

Among the patterns discussed, /h/—[s J] is evidence of
underdifferentiation (the L2 phonemic contrast is cleatly not distinguished and
thus confused), and /1/—{l] is evidence of overdjfferentiation (the L1 phonemic
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distinctions are imposed on the weaker language) in certain contexts. Both of
the substitution pattetns for /h/ and /1/ are transfers in the sense of ‘static
elements’suggested by Grosjean (2012), while /£/—s] in further [seva] seems to
be an ephemeral pattern, what Grosjean has referred to as ‘interference or
dynamic element’. The reverse pattern of ephemeral interference from weaker
English to dominant Greek is found mostly in the rare voicing of the child’s
Greek word final /s/, e.g. kookAgg /kukles/—[kuklez] ‘dolls’, which is illegal in
Greek but transferred from English phonotactics which permit wotd final /z/
in the plural of some nouns (e.g. boys). Other interference from English to
Greek involves evidence of minimal reduction of Greek vowels (illegal in
Greek but phonotactically permissible in English). Elaborating on this is
beyond the scope here, however, where only consonants are examined. There is
no evidence of static transfer from the child’s English to her Greek.

Furthermore, there is evidence of separate mental representations for
Greek /j/ and English /w/. So, while both of these [Dotsal] sounds share [1 v]
as substitutions, the lateralisation of the Greek voiced velar fricative, /g§/—1l]
e.g. gupw /lio/ ‘around’, and the spirantisation of the English glide, /w/—[v].
(e.g. way—>[vel]) (52%, 57%, respectively) are systemic substitutions rather than
cross-language interferences, in that they match respective normative
substitutions (e.g. MCLEOD; BLEILE, 2003; PAL, 1995). At the same time,
the reverse patterns, /§/—[v] and /w/—l] at significantly smaller proportions,
are assimilatory in both languages, e.g. flower— [fa:lol] (i.e. regressive assimilation
to the lateral substituting /1/), and gdfpoe /yavjise/—[vavise] (i.e. regressive
assimilation to the labial in the word), a process also known to be universally
present (e.g. BERNHARDT; STEMBERGER, 1998, SMITH, 1973).

Regarding common sounds between the languages, substitution
patterns of /8/, where [s [] ate overwhelming more than [t] in both languages, is
also evidence of ‘acceleration’ (static positive transfer from L1 to L2) in the
child’s bilingualism, since /s/ is acquired earlier in Greek than in English (e.g.
BABATSOULI, 2017), which also explains the use of [s|] and its bladed
counterpatt as a substitute for several unvoiced fricatives, including /6/. The
same argument holds for /8/—[z] and its bladed counterpart in both
languages. The reverse interference phenomenon, i.e. ‘delay’ is supported by the
substitution patterns for palatal stops [c J], obligatory allophones of /k g/
respectively, in Greek (BABATSOULIL, 2019) that are transferred by
‘overdifferentiation’ into the child’s English. The phonotactic rule is so
predominant in Greek, and the differentiation regarding [*back] on the
phonetic rather than the phonemic level (thus more marked) are such that they
overpower velar stop production in English as far as both child’s, the mother’s
speech, and Greek L2 English speech is concerned (BABATSOULIL KAPPA,
2011). Last, lenition of /g/ to the voiced affricate, /g/—[d3], 1is the
overwhelming pattern in Greek mostly due to an assimilation pattern as seen
eatlied, but its infrequent occutrence in English, e.g. again [odgen] and glass
[d3as], is another example of nonstatic, dynamic interference between the
child’s developing phonologies.

Overall, nevertheless, despite the variations in phonetic detail, the
substitution patterns in the two languages share a common undetlying system.
Such a finding has been previously explained as a result of language similarity
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(e.g. BUNTA ET AL., 2006). The child’s hierarchy for substitutions is:
/Coronal/—[Coronal] <[Labial]-/Dorsal/—[Coronal]<[Labial]<[Dorsal]
which agrees with Prince and Smolenksy’s (2004) [Coronal| as the universal
unmarked default. Furthermore, when the child’s substitutions are compared to
those in adult second-language (L2) English from different L1s, similarities also
surface: e.g. L2 English: /& 1/—]l] spoken by native Chinese and Japanese
speakers, and /0/—[s f t] spoken by Dutch and French speakers (BRANNEN,
2002). The evidence, therefore, speaks in favour of universal patterning in
developmental speech, child and adult second language, crosslinguistically.

As we have seen, where there is difference in the two grammar
systems, it has been more difficult for the child to acquire the finer details
involved in the phonological system and phonotactics of her English, resulting
in higher tendency for phonological interference from the dominant to the
weaker language. The effect of the compromised quality exposure to some of
the English sounds (that are themselves transfers in the input) should also not
be underestimated. This is supported by the fact that other phonotactic features
(e.g. the production of velarised consonants, where there is no transfer in the
input) show respective monolingual developmental patterns, and signs of
transfer/interference.

By and large, the study has provided evidence and argumentation in
favour of the presence of active phonological interference (in the presence of
system separation in bilingualism) that is supported at both the surface and
underlying levels of the melodic tiers in the bilingual child’s language pair. A
strength of the study is its comprehensive qualitative and quantitative
presentation of the data that support the resulting analysis and reasoning. The
most important limitation concerns its single-case study design, a
methodological approach that is by default not easily generalisable to account
for patterns in larger populations. Nevertheless, the study advances our
understanding of bilingualism and cross-language interaction crosslinguistically
and does so, especially, with regard to an under-represented language pair in
bilingual phonological research. There are no other published results on other
children’s eatly phonological development in Greek-English bilingualism. The
results presented in this article provide new data and inferences, and have
supported theories on early childhood bilingualism.

5 Conclusive remarks

This study has winnowed phonological interference by studying the
choice of consonantal sound substitutions in the developing Greek and English
phonologies of a bilingual girl, for a month at age 2;7. Comprehensive
quantitative results and respective qualitative assessment, based on the child’s
naturalistic utterances in both languages during routine interaction with her
caregiver, has provided a unique opportunity to zoom in onto her bilingual
phonological development at the surface and underlying levels of melodic tiers.
This has shed light on the nature of transfer and interference between a pair of
languages that is under-represented in the literature with regard to i) their
combination (being typologically different), and ii) the fact that one of them
(English) is acquired in an exogenous context via primarily single-person
exposure to linguistic input. The study has shown that similar psycholinguistic
processes known to operate in child bilingual exposure at large, also operate in
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this child’s bilingualism despite the special sociolinguistic circumstances, and
that her phonological systems show both separation and cross-language
interaction. Further, the study has provided substantial evidence of known and
less supported inferences with regard to the nature of phonological interaction
in bilingualism.
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