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ABSTRACT

There are two approaches to the resources of language acquisition: The first one claims that
language acquisition is experience-dependent (Tomassello 2003), so language acquisition and
linguistic skills in general are interwoven with other cognitive abilities. The second approach
claims that besides the experience-dependent process there are experience-independent
universal constraints that affect acquisition (Chomsky 1959, 1968).

To address this issue, we investigated the acquisition of initial complex onsets in Palestinian
Arabic — a specific dialect spoken in Jatt, a village in the triangle area in Israel. In contrast to
Modern Standard Arabic, Jatt Arabic allows initial consonant clusters that vary in their sonority
profile, and many of these clusters violate constraint on syllable structure (e.g. the cluster in

Ibu:b ‘seeds’ violates the Sonority Sequencing Principle).

Word initial clusters are acquired relatively late, and in the course of their development,
children use different strategies to amend structures that they have not yet acquired: C-deletion
(known as truncation), epenthesis, coalescence, gemination, and metathesis (McLoed, Doorn
& Reed 2001, Ben-David 2001, Danna 2009). In addition to these strategies, prothesis was
found to be a common strategy in the acquisition of Arabic (Daana 2009). Prothesis is a
language specific strategy, used by children that acquire a language that employs prothesis in
its phonology. Using prothesis agrees with Kiparsy (2003) claim that Palestinian Arabic, and
so Jatt Arabic, is a VC dialect that inserts the epenthetic vowel to the left of the unsyllabified
consonants. Crucially, children acquiring other languages do not use prothesis as a strategy of
cluster simplification (Ben-David 2001, Ben-David & Bat-El 2016, McLoed, Doorn & Reed
2003, Algattan 2015), and prothesis is likely enough an experience-dependent strategy.

Assuming the that children obtain, and referring to the two approaches above, the experience-
dependent approach predict that children will tend to use prothesis more than other strategies
to simplify initial clusters, and in parallel, the experience-independent approach predicts that
universal principles will play a role in initial consonant cluster acquisition, so words that
respect universal principles will be acquired earlier than words that violate universal principles,
and they will play a role, also, in choosing the simplification strategy by children.

In this study we tested 46 typically-developing-monolingual children, mostly from Jatt, and
few from Baga (a nearby town with many mothers who originally from Jatt). The children were
divided into six age groups: 2;00-2;05, 2;06-3;00, 3;01-3;06, 3;07-4;00, 4;01-4;06, 4;07-5;00.
The data obtained via picture naming and sentence completion task. The words in the task are
composed of 3 sonority profile groups: Sonority rise profile, sonority plateau profile, and
sonority fall profile. The frequency of the words was obtained via a small corpus of Child
Directed Speech (CDS).



In this study we examined three universal constraints that related to initial consonant clusters
and the strategies using for cluster simplification: Sonority Sequencing Principle (SSP;
Steriade 1982, Selkirk 1984, Clements 1990), Sonority Dispersion Principle (SDP; Clements
1990, 1992), and Syllable Contact Law (SCL; Murray & Vennemann 1983, Vennemann 1988).

Our results suggest that both universal constraints and language specific effect play a role in
the acquisition of initial consonant clusters in Jatt Arabic, where language specific effect also
include the frequency of clusters in CDS.

The findings reveal that children acquiring Jatt Arabic use three main strategies to amend initial
consonant clusters: C deletion, Epenthesis, and Prothesis. Although C-deletion is a common
strategy to simplify clusters cross languages (Ben-David 2001, for Hebrew; Lkaszewicz 2007,
for Polish), in our study it was much less common than prothesis in all age groups but the
youngest one. This finding supports the claim that universal effect plays a role in language
development, and this effect is apparent, in particular, in early stages of acquisition (Adam and
Bat-El 2009). Furthermore, the findings indicate that universal effects are reflected in the
percentages of the children’s faithful productions: On one hand, the better the sonority profile
the greater the faithful productions of the cluster. On the other hand, Epenthesis decreased with
the goodness of the sonority profile, and this can indicate that SCL play a role in choosing the
simplification strategy. So, to conclude, both universal constraints and specific language
effects play a role in the initial consonant clusters acquisition in Jatt Arabic.



1. Introduction

According to the nativist view, language learners share a common, dynamic acquisition
mechanism as well as properties (Chomsky 1959). In order to shed a light on this hypothesis,
several questions are raised. First, are first language learners aware of universal principles in
phonological structures? Second, is language acquisition, also, experience-dependent and can
be affected by language specific properties? The idea that universal restriction may appear in
the early acquisition of phonology may oppose with the knowledge that frequency plays a role
in the phonological process in general (Demuth 2007, Lieven 2010) and with the knowledge
that the articulatory difficulties may affect the phonological acquisition.

In most languages, frequency and universal principles make the same predictions with regard
to particular phenomena, and it is thus difficult to tease apart the effect of these two factors.
However, some studies show the contrast between the frequency in the language and universal
principles. Jarosz (2017) shows that universal principles can beat frequency in language
acquisition. She shows that despite the existence of high-frequency clusters with sonority
plateau in Polish, children-acquiring Polish preferred clusters with sonority rise in their first
productions. Similarly, Adam & Bat-El (2009) show that frequency does not always predict
the order of acquisition; stress in Hebrew is mostly final, and this leads to suggest that final
stress will be acquired at early stages of acquisition, but Hebrew-acquiring children prefer non-
final stress in the early stage of acquisition.

On the other hand, languages have specific features that children must acquire in their
acquisition process. So, assuming the possible effect of universal principles on early language
acquisition, the question remains: how one can tease apart these two potential effects.

Palestinian Arabic is a good empirical source which can provide answer these questions due to
the large variety of consonant sequences that can stand in word initial onset position. There are
very few studies on word initial clusters in Colloquial Arabic, and none on their acquisition.

The current study investigates the acquisition of word initial consonant clusters in Jatt Arabic
(JA), a Palestinian dialect spoken the central of Israel. The purpose of the study is to understand
the simplification strategies that children utilize until they acquire the consonant clusters and
to establish why they prefer to use a specific strategy and not another. An additional purpose
is to trace the acquisition process of the initial consonant clusters when taking in consideration
the effect of the frequency of the clusters in the language and their sonority profile.

In the first stages of acquisition, a child language is less marked than adult language. This is

because children’s utterances fit the universal forms more than the specific forms that exist in



the language. As they acquire more specific structures in the language, they become more
faithful to the target language (Smolensky 1996a). Assuming Smolensky’s claim, I predict that
children acquiring Arabic will simplify the initial consonant clusters by C-deletion, like
children acquiring other languages. Moreover, Carlisle’s (1991b) study for Spanish and
Jarosz’s (2017) for Polish found that the better the sonority profile of the cluster is the earlier
it will be acquired. It is thus proposed that the children’s performance will improve with age,
but in words with ‘good’ sonority profile their performance will improve faster than words
with ‘less good’ sonority profile. However, the frequency of the words plays a role in language
acquisition (Diessel 2007), and children tend to be sensitive to the frequency of patterns in the
ambient language when building their phonological knowledge (Amayreh & Dyson 2000).
This can lead to suggest that initial consonant clusters in words with high frequency may be
acquired first regardless of whether they have complex templates in terms of sonority or not.
Similar to Jarosz’s (2017) findings, words with sonority rise profile may be acquired first even
if they are less frequent compared to other words.

As a result, this study attempts to address the following questions concerning the effect of
universal constraints on language acquisition:

(1) Questions addressed in the study
a. Universal principles

I. Do universal principles (SSP, SDP, and SCL) play a role in the acquisition of initial
consonant clusters?

Ii. What is the role of cluster frequency in the acquisition of initial consonant clusters
(if any)?

b. Language-specific effects

iii. How do universal principles interact with language specific effects?
c. Simplification strategies

iv. What are the strategies children use to simplify complex onsets?

v. Is there a correlation between some strategies and development?

This study examines the effect of both sonority profile of the initial consonant clusters and the
frequency of the clusters and the words on the acquisition of these consonant clusters. The
children’s output was analyzed by dividing their utterances to three levels of sonority in six
age groups. The simplification strategies were traced in each word.

The children studied here showed a high percentage of faithful outputs in words with sonority
rise profile when compared to sonority plateau profile and sonority fall profile. The findings



show, also, a low frequency of initial clusters in the language according to CDS, However, the
words with rise sonority profile are more frequent than the words with fall sonority profile. It
may be established that both SSP and frequency affect the acquisition of the consonant clusters.
For simplification strategies, the finding showed a language specific effect: children tend to
simplify consonant clusters with prothesis more than other strategies (e.g. C-deletion which
noticed to be more common in other languages like Hebrew (Bloch 2011, Ben- David 2001)
and other languages.



2. Theoretical background: Universal principles and their
role in acquisition

Most studies on language acquisition agree that children are affected by the input that they
receive from the environment to develop their skills during the acquisition process. This leads
us to assume that language acquisition depends on the child’s experience in the specific tongue.
However, some studies show that there are stages in the process of language acquisition where
children also use universal principles. This claim is under dispute, and it is thus important to
investigate whether language acquisition is subject to universal constraints that we can figure
in language acquisition process.

To investigate this issue, a study was conducted on the acquisition of word initial clusters in a
dialect of Palestinian Arabic, starting with an early developmental stage. This dialect, like
many spoken dialects, has plenty of word initial consonant clusters (e.g. s‘ja:h* shouting’),
where many of them violate universal constraints. This can be helpful to determine whether
the universal constraints play a role in the acquisition regardless of their massive violation in
the ambient language, and what is the role of language specific properties in the process of
language acquisition.

Here, two constraints are addressed that are relevant to the acquisition of consonant clusters,
both of which refer to sonority. We assume the following sonority scale (Steriade 1982) — from
high to low sonority: Glides > Liquids > Nasals > Fricatives > Stops.

(2) The relevant universal principles

a. Sonority Sequencing Principle (SSP): Sonority does not rise from the nucleus
towards the edge of the syllable (Steriade 1982, Selkirk 1984, Clements 1990).

b. Sonority Dispersion Principle (SDP): The greater the sonority distance between
adjacent consonants, the better (Clement 1990, 1992).

In terms of the SSP, the word tra:b ‘soil’, tmu:t ‘to die FM.”, and #bu:l ‘drums’ are equally
good, and better than refu:bi ‘wetness’ since the sonority of the consonants in the clusters of
the first three words does not rise toward the left edge of the syllable, while in the fourth one
the sonority rises. So the words can be ranked this way: tra:b, tmu:t, #*bu.:l > rt‘u:bi. The SDP
provides more details with regard to this ranking: the largest sonority distance in these words
is in tra:b, and the next one is the distance in tmu:t, while in the word #bu:I there is no sonority
distance. Thus, the ranking according the two principles together is tra:b > tmu:t > #bu.:l >

rtfu:bi.



As in most studies, we will assume the SSP includes the SDP, such that the SSP is gradual.
Below is the sonority sequences and their distances (in numbers), which we divide into three
sonority profiles — rise, plateau, and fall. In onset position, sonority rise is the better profile,
while sonority fall is the worse; plateau is in between.

(3) Sonority profiles: Rise > Plateau > Fall

Rise Plateau Fall

4 3 2 1 0 -1 -2 -3 -4
SPD ,  SDP
Better Better

SG SL SN SF SS FS NS LS GS

FG  FL FN FF NF LF  GF
NG NL NN LN GN
LG LL GL
GG

Legend: G — Glide, L — Liquid, N — Nasal, F — fricative, S — Stop.

Given the hypothesis that universal constraints play a role in language acquisition, the
prediction is that initial consonant clusters with better sonority profile will be acquired earlier
than those who violate these constraints.

However, two additional factors may play a role in this process. First, the acquisition of
consonants, namely those that have not yet been acquired as singleton, or were acquired
relatively late, will not be produced in a cluster. For example, although the cluster dr is better
than dm (SL vs SN respectively; see (2)) in terms of the SDP, it is possible that dr will be
acquired after dm because r is acquired after m. The second factor is the frequency of the
clusters in the language; researchers found that frequency has an impact on the emergence of
linguistic structure and that some well-known cross-linguistic tendencies arise from frequency
effects (Diessel 2007). It is, therefore, possible that frequent clusters with a poor sonority
profile will be acquired relatively early. In this study we take into consideration the three
factors: sonority profile, the acquisition of singletons, and frequency in Child Directed Speech
(CDS).

According to various studies in initial cluster acquisition, at the first stages of acquisition
children tend to delete the entire consonant cluster, then they elicit the word with a
simplification of the consonant cluster, at the next stage they produce the target word faithfully.
Cluster reduction considered as the most common simplification strategy among children
(Fikkert 1994, Bernhardt & Stemberger 1998, Ben- David 2001, Mashagba, Al-Shdifat,
Huneety & Abu Alhala 2019), vowel epenthesis, coalescence and metathesis considered as
infrequent simplification strategies across languages. However, other studies that deal with
consonant cluster acquisition in other Levantine dialects, such as Daana (2009), indicates that
prothesis is the most common simplification strategy among acquiring- Arabic children. This



strategy is a very rare strategy in other languages, and this led us to conclude that prothesis is
a language-specific strategy since this strategy exists only in languages that do not prohibit it
in their phonological grammar.



3. Language background

Arabic is diglossic and stratified into two different linguistic registers — standard and colloquial.
Modern Standard Arabic (MSA) is the language taught in schools and spoken in some TV
programs, including the news; however, it is nobody’s mother language. Colloquial Arabic
(CA) is divided into dialects, with over thirty different varieties (Shah 2008), and over 200
million people speakers. Every Arab nation has multiple dialects that vary in some
phonological features (Alghmaiz 2013).

In this study we focus on Palestinian Arabic (PA), a member of the Levantine group, along
with dialects spoken in Lebanon, Syria, and Jordan (Rosenhouse 2000, Diab and Habash 2007,
Abu Guba 2018). The Arabic dialects spoken in Israel/Palestine are divided into three main
groups: Northern, Central and Bedouin (Havelova 2000). Further division is made according
to non-geographical parameters such as urban and rural, sedentary and semi-nomadic, Muslim,
Christian and Druze, and male and female (Kaye & Rosenhouse 1997, Rosenhouse 1998-
1999).

The data in this study are drawn from the dialect spoken in Jatt, a village located at the triangle
region in the central of Israel. Approximately 13,000 people reside in Jatt, whose dialect is
classified as rural, Muslim, and sedentary.

3.1.  Phonological variation and change

Colloquial dialects of Arabic differ from MSA in several phonological properties (in addition
to morphological and syntactic/semantic properties). MSA has three vowels —a, u and i, which
can be short or long, while many spoken dialects have two additional mid vowels /e/ and /o/,
which can also be short or long. The long mid vowels e: and o: replaced the MSA diphthongs
aj and aw respectively (Shahin 2003, Mustafawi 2019; e.g. kawn — ko:n ‘universe’, lawn —
lo:n ‘color’, fajn — ¢e:n ‘eye’, waladajn — walade:n ‘two boys’).!

Consonant change is one of the salient phonological differences between MSA and colloquial
dialects, as shown below:

! These two diphthongs are often preserved in personal names in many Arabic dialects including JA (e.g. /ucEajn,
kawdar).



(4) Consonant change: From MSA to colloquial dialects

MSA Jatt Arab Nazarene Arab. | Cairene Arab. | Kuwaiti Arab.
ds ds 3 g j
0 d d d/z 0
0 0 t t/s 0
q q/ k ? ? g
k K/t k/ k k tf

Some consonantal changes are involved in a chain shift, as in the case of g > k > t[. In rural
dialects like JA, the dialect studied here, MSA k is replaced with tf (e.g. kiirsi — z/iirsi ‘chair’,
kalib — /alib ‘dog’); however, due to the low prestige of the replacement, some speakers avoid
it. While MSA K is replaced by [t[], k resurface as a replacement of MSA q (e.g. gahwi —
kahwi ‘coffee’), though in a few words, especially in those with emphatic consonants, /g/ is
retained (e.g. qaras* ‘he stings’, quz‘ub ‘pole”) probably due to emphasis spread (Davis 1995,
Huneety and Mashagba 2016). In addition to the variation just mentioned, the replacement is
lexical as there are words that maintain their g with no obvious reason (e.g. ggmar ‘moon’) and
others that maintain their k (e.g. kdbil ‘before’).

One of the most prominent phonological properties that varies among dialects is consonant
clusters, in particular in word initial and word final position (see Kiparsky 2003 for typology
and analysis). While MSA allows word final clusters, in many cases, JA and all Levantine
dialects (Syrian, Lebanese and Jordanian) resolve these clusters with vowel epenthesis (e.g.
Jahr — jahar ‘month’, ?istatmalt — Zista¢malit ‘I used’). So, in these dialects some clusters
are preserved, and some are resolved. Examples are given in (5).

(5) Preserved and unpreserved final clusters in Levantine Arabic
MSA  Levantine dialect

nafs nafs ‘self’ Nortern Jordanian Arabic (El-Badarin & Bani-Yasin 1993)
qas‘tt  qas't’ ‘installment’ Jatt Arabic

hilm  hilim ‘dream’ Ammani Arabic (Al-Sughayer 1990)

?ibn ?ibin  ‘son’ Lebanese Arabic (Gouskova & Hall 2009)

Conversely, while MSA does not allow word initial clusters, JA, all Levantine dialects, and
some of the gulf region dialects have a rich inventory of word initial consonant clusters. These
clusters are of a major interest to linguistic theory, and serve as the focus of our study, since
some of them (e.g. Iba:n ‘gum’, mkawwis ‘curved M.”) violate the SSP (see 82).

Based on the differences between MSA and CA, Saiegh-Haddad & Spolsky (2014) divided the
lexicon of PA into three groups:



a. ldentical words: words that maintain their surface phonological form in CA and MSA (e.g.
Ja:ri§ ‘street’, Pis‘baf ‘finger’, sd:¢a ‘clock’);
b. Cognate words: words with slightly different phonological form (e.g. consonant, vowel)

(e.g. MSA kanaba vs. PA kanaba:j ‘sofa’, MSA qas‘r vs. PA qas‘ir ‘palace’; MSA
mad‘bu:t vs. PA mazpu:t* ‘correct’); and

c. Unique words: entirely different lexical forms (e.g. MSA fagi:ba vs. PA Jante ‘bag’; MSA
kizra vs. PA tf:be ‘ball’; MSA mififada vs. PA dsuzdd:n ‘wallet’).

Lexical items in Arabic Child Directed Speech are distributed as follows: Identical Words
21.2% of the total number of word types, cognates 40.6%, and unique words 30.9% (Saiegh-
Haddad & Spolsky 2014).

3.2.  The phonology of Jatt Arabic

In this section we provide some information regarding the phonology of JA, which is similar
to that of other Palestinian dialects (Taibih Arabic; Massarwa 2007, Abd EI kadir 2018, Kfar
Kanna Arabic; Abu-Dahud 2016), Jordanian Arabic (Amayreh & Dyson 1998, AbuAbbas
2003, Daana 2009, Mashagba et al. 2019), and Lebanese Arabic (Hamdi et. al. 2005).

3.2.1. Segmental inventories
There are 28 consonants in JA, most of which also exist in MSA, though with a few changes

as noted above.

(6) Consonant inventory in Jatt Arabic?

Labial | Labiodental | Interdental | Alveolar gl?lit(;lar Palatal | Velar | Uvular | Pharyngeal | Glottal
. k ?
Plosive b L (ﬁ el
Affricate ds?
Fricative f U Ols 2| X_Yix h i
o[ s

Nasal m n

Lateral |

Trill r

Glide j w

2 The children participating in this study and their parents preserve [k]. Therefore, //tT/ is not included in the
inventory. .
3 In the sonority scale, d3 considered as stop.



All emphatic consonants are in use in JA. An emphatic consonant can cause an emphasis
spread of the whole syllable, so the emphatic effect can be regressive or progressive (Davis
1995, Watson 1999). Unemphatic suffix can be emphasized, also, when it added to an emphatic
stem. In most cases in JA, d° replaced with &° (e.g. ra:d‘i: — ra:d%i: ‘satisfied ms.sc’) or with z
(mad‘bu:t* — mazbu:t* ‘correct’). This can lead to a cognate word that differ in this segment
specifically (see §3.1).

The vocalic system of JA consists of 5 vowels, phonemically contrasting in length, thus

altogether 10 contrastive vowels.

(7)  Vowel inventory in Jatt Arabic
Short vowels Long vowels
i u u:

3.2.2. Syllables and moras

Syllables in JA, as in many other dialects Arabic, have three weight levels — light, heavy, and
super-heavy (Holes 1995, Watson 2011). Light syllables are open syllables (CV), heavy
syllables are open or closed (CVV or CVC), and super-heavy syllables are closed with simple
or complex coda (CVVC or CVCC). Assuming the moraic theory of syllable structure (Hayes
1995), a light syllable (8)a has one mora, and since onset and vowel nucleus are obligatory in
Arabic, the light syllable is CV; a heavy syllable (8)b has two moras — a vowel and simple coda
or long vowel; and a super-heavy syllable (8)c has three moras — either a long vowel with a
simple coda or a short vowel with a cluster in the coda.

(8) Syllable structure in Arabic

a. Light b. Heavy c. Super-heavy
CV C cvcCec

In dialects like those represented in (8), the final mora in heavy and super-heavy syllables is
considered extrametrical (Hayes 1981, 1995; McCarthy & prince 1990b), so CVC syllable

10



behaves like a CV syllable and final CVCC behaves like CVC. And this can explain why
CVCC / CVVC syllables attract stress, while CVC syllables do not (Watson 2002).*

(9) Syllable types in JA

Syllables with simple onset Syllables with complex onset
Light |CV  Kk&.tab ‘book’ CCcVv sta.lam ‘he received’
Heavy |CV: |qga:.bal ‘he met’ CCV: kta:.bi ‘my book’
CVC mad.rasi ‘school’ CCVvC tgallim ‘she will teach’

Super- |CV:C |nads.dza:r ‘carpenter’ |CCVCC |n-d3ann® ‘he got crazy’
heavy |CVCC gérd.na  ‘our monkey’ |CCV:C |bla:d.na ‘our countries’

The distribution of consonant clusters is restricted (Herzallah 1990). CCV:C syllables are
restricted to word initial position, while CCVCC syllables are restricted to monosyllabic verbs,
while CVCC syllables are restricted mostly to word final position, though they may appear

word medially under certain conditions.

3.2.2.1. Onsets

Onsets are obligatory in all Arabic dialects, and in many spoken dialects, unlike in MSA, word
initial consonant clusters are permitted (Al-sughayer 1990; El-Badarin and Bani Yasin 1993;
Abu-Guba 2018; Abu Salim 1982; McCarthy 1981, 1982). In word medial position, an onset
cluster is prohibited, as evident by the epenthetic vowel inserted in word medial position (e.g.
¢al-kursi ‘on the chair’ vs. ¢al-ikta:b ‘on the book”). Being relatively marked universally, word
initial consonant clusters are not very common; for instance, in Lebanese Arabic, only 8.3% of

the words (in a corpus of 750 words) have word initial clusters (Hamdi et al. 2005).

(10) Complex onsets in Lebanese Arabic (Hamdi et al. 2005)
CCVC 4.0% | mSag.gad ‘composed'
CCV  3.0%  ndzabar 'he was forced'
CCV:C 1.0% @ s*fu:f ‘classes’
CCV: 0.3%  kla:.bu ‘his dogs'

4 The structural interpretation of extrametricality varies among researchers. Some assume that final codas in
super-heavy syllables do not have a mora (Bokhari 2020), while others link the final mora to a node above the
syllable (Hayes 1981, 1995; McCarthy and prince 1990b, Kiparsky 2003). Either way, this issue is not relevant to
the present study which focuses on word initial rather than final position.

51n JA, this structure for verbs is only with geminates in the coda position (i.e., C1C2VC3Cs).

11



The source of word initial clusters is often a process of vowel deletion in an open unstressed
syllable (Kiparsky 2003), usually in the form of a high vowel (e.g. xis‘a:n — fhs‘a:n *horse’,
qulu:b — glu:b ‘hearts’), but in some dialects also a low vowel (e.g. mari:d* — mri:d?).
However, the most common epenthetic vowel in Palestinian Arabic, and so in JA, is e
(Herzallah 1990). This process is also the source of cognates words, i.e. words in CA that differ
from their correspondents in MSA in one segment only (see 83.1). However, we can see initial
consonant clusters also in unique words, i.e. words that differ from MSA totally (e.g. zira:m
‘blanket’; MSA bat‘tfa:nijja).

Many of the word initial clusters in JA violate the SSP (see 82). This is most notable in clusters
that straddle morpheme boundaries, given the sonorant prefixes/ prefixes m-, n-, j- which lead
to clusters with sonority fall (e.g. m-bdjjin ‘clear Ms.sG’, n-bart5il “will cancel 1pPL’, j-d3dhhiz

‘will prepare 3PL’).

3.2.2.2. Codas

JA allows singletons in coda position word medially and word finally (e.g. mad.ra.si 'school’,
ga.mi:sf.ha 'her shirt', man.do‘ar 'view'). Consonant clusters in codas are limited to derived
environment, when a word ending with a consonant cluster is followed by a consonant-initial
suffix/clitic, such as -na ‘for us / our’, -ha ‘for her/ her’, and -li ‘for me / mine’ (e.g. galb-na
‘our heart', qult-li 'you said to me"). While consonant clusters are preserved in derived medial
position, they are usually simplified via epenthesis in word final position (e.g. ?is‘t‘abl —
Pls‘.t'a.bil ‘stable’, ?uxt — Pu.Xit ‘sister’). This process gives rise to cognate words (see 83.1)

when comparing MSA and JA (e.g. MSA kasr — kasir ‘fraction’).

However, not all words undergo simplification. In some cases, the consonant clusters in the
coda are preserved, in particular when the SSP is respected (e.g. Sunf ‘violence’). Further
research is required to reveal whether cluster preservation word final codas is lexical, given the
minimal pairs madsd ‘personal name’ — madsid ‘glory’ and fard® ‘duty’ — farad® ‘he
commands’, farid® ‘suggestion’.

JA shares with MSA the preservation of final geminates (e.g. sa:mm ‘poisonous’; *samim).
This phenomenon, termed geminate inalterability (Hayes 1986), is attributed to the non-linear

structure of geminates whereby a segment is linked to two prosodic positions and thus cannot
be split by epenthesis (McCarthy 1986).
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Word medial codas can also host the first part of a geminate (e.g. {as‘s‘a:ra ‘squeezer’). All
consonants in Arabic can be geminated (Al-Tamimi, Abu- Abbas and Tarawneh 2010). Some
geminates are lexical (e.g. sdbbak ‘preceded MS.SG’, sam.ma ‘he named”), appearing as such
in the underlying representation. Others are derived, as in the case of the definite article I-
which assimilates to a following coronal (e.g. 2el- #df.lab — ?Pe6.6a¢.lab, el dak.té:r —
Zed.dak.to:r ‘the doctor’).

3.3.  Stress

As in many dialects of Arabic, including MSA, stress in JA is weight-sensitive (Hayes 1995,
Watson 2011). Stress is assigned to the rightmost super-heavy syllable — CVCC or CV:C (11)a;
in the absence of a final super-heavy syllable, stress falls on the penultimate syllable if it is
heavy — CVC or CV: (11)b; otherwise, stress falls on the antepenultimate syllable (Abu Abbas
2003). This mean that stress lands on one of the three final syllables (known as the trisyllabic
window) even if the pre-antepenultimate syllable is heavy.

(11) StressinJA

a. Final nads.dsa:r  ‘carpenter’
fus’.t'a:n 'dress’
ba.ga. ra:it  'cows'

b. Penultimate t'aj.ja:.ra ‘airplane’
ga.rass.ha 'he bites her’
ma.xa:.zin 'storages’

c. Antepenultimate sa.ma.ki fish sG'

sa:.ma.ha.tu ‘she forgave him'
bit.sab.ba.hu 'they are swimming'
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4. The acquisition of Arabic phonology

In this section, | review the literature on the acquisition of Arabic with emphasis on complex
onsets. We start with the acquisition of phonology in general — the consonants, the syllables,

the prosodic word and then focus on onset clusters.

4.1. Consonants
There are few studies on the acquisition of Colloquial Arabic consonants. All studies show that
most of Colloquial Arabic consonants are acquired till the age of 03;11.

There are several studies that have dealt with the acquisition of consonants in Arabic dialects
spoken in Israel: Rosenhouse (2000), who drew her data from 24 Arabic-acquiring children
from different towns in northern Israel starting with the age 02;06, reports that most consonants
were acquired till 03;00; the emphatics /s%, d, t"/ and dz and [ were acquired later, around the
age 04;00. Abu-Dahud (2016), who studied 126 children that were acquiring Kfar- Kanna
dialect in northern Israel, reports that children acquired most of the consonants till the age of
03:11. Massarwa (2007) and Abd EIl Kader (2018) studied the consonants acquisition in Taibeh
dialect spoken in the center of Israel, which is the closest one to JA. Massarwa (2007) derived
her data from forty children at the age of 03;00- 04;00, and the criterion they she was 75% of
participants in the age group elicit the segment correctly in two different prosodic positions.
According to Massarwa (2007), all consonants are acquired till the age 03;00 except /I, q, d, J/
that acquired at age 04;00. Abd El Kader (2018) traced the acquisition of consonants in 8
children that acquiring Taibeh dialect between the ages 02;00- 03;00. He found that all

consonants except df are acquired till the age of 03;00.

The differences between the studies above are probably due to the different research methods,
as well as the differences between the dialects since not all dialects include the same

consonantal system.

The findings of this previous studies are quite similar to other studies on other dialects that did
not belong to Palestinian dialects group (Omar 1973, for Egyptian Arabic; Amayreh & Dyson
1998, for Jordanian Arabic (more details in Appendix A).
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4.2. Vowels

Vowels are acquired at early stages of acquisition in all languages. Massarwa (2007) found
that all vowels are acquired before the age of 03;00. Abd El Kader (2018) who tested younger
children found that vowels are acquired till the age of 02;03.

4.3.  Prosodic word

Disyllabic and trisyllabic words are the most frequently found in Arabic, while monosyllabic
and quadrisyllabic words are relatively rare (Huneety & Mashagba 2016). Nevertheless, at the
onset of speech, children produce monosyllabic CV words as a result of non-final or non-
stressed syllable truncation (e.g. bdt‘t‘a — ta ‘duck’). This stage is rather short (Mashagba
2015), since it concludes as the children reach the minimal word stage (Demuth and Fee 1995,
Demuth 1996). At this stage, the children’s productions fit a binary foot, be it either moraic

(e.g. laj.m:n — mu:n ‘lemon’) or syllabic (e.g. kalib — ?4.bib ‘dog’).

Due to the size limit during the minimal word stage, the minimal word constraint, long words,
with more than two syllables or more than two moras undergo truncation, where the surviving
syllables are usually the acoustically prominent ones — the stressed and final ones (Ben-David
& Bat-El 2017, Mashagba et al. 2019). When these two prominent syllables compete, the final
(unstressed) syllable has better chance to survive than the stressed (non-final) one (Ben-David

& Bat-El 2017). So, a word like za.rd: fi 'giraffe’ develops by these steps: fi > ra:.fi > za.ra: fi.

4.4. Syllables

As discussed above, Arabic has plenty of syllable shapes. The CV syllable is universally the
most predominant type of syllables in child language as it is the least marked (Fikkert, 1994).
Mashagba et. al. (2019) studied the acquisition of syllable structure in Jordanian Arabic by 20
children divided into the four age groups (1;0-1;6, 1;7-2;0, 2;1-2;6, and 2;7-3;0). According to
this study, the syllables CV, CVV, CVC, and CVVC appeared in the youngest group (01;00-
01;06), with CV and CVC being the most common one. However, syllables with initial
consonant clusters appeared later, at the age of 02;07-03;00, and they were relatively scarce.
Throughout all ages, the most frequent syllable shape were CVC (38%) and CV (30%). That

is, against universal markedness, CVC was more common that CV.
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(12) Syllable shapes across age groups (Mashagba et. al. 2019)

Age group
Syllable shape 1=-05677-06 T1:07-2:00 | 2;01- 2,06 | 2,07-3;00 | Otal | Frequency (%)
oV 43 32 33 45 153 30.0
cwW 25 9 15 12 61 12.0
cVC 40 29 60 a1 190 38.0
CWVC 16 23 24 11 74 14.7
Y 0 0 0 1 1 0.2
CCW 0 0 0 0 1 0.2
COWC 0 0 0 6 6 12
cove 0 0 0 3 3 0.6
CCCWV 0 0 0 0 0 0.0
ccvee 0 0 0 1 1 0.2
cvee 0 0 0 11 11 2.2
cove 0 0 0 3 3 0.6
CWVCC 0 0 0 0 0 0.0

Universally, closed syllables are very limited in children first words. However, in languages
that allow geminates, children tend to close the first syllable with a geminate in polysyllabic

productions (e.g. 2arnab — Pannab ‘rabbit’).® This raises the number of CVC syllables in early
stages of acquisition.

45. Word initial clusters

Universally, complex onsets are acquired rather late relative to other phonological structures.
In Arabic, children acquire complex onsets around age 4 or 5 (Haelsing & Madison 1986),
though clusters start emerging at age 02;07- 03;00, mostly in monosyllabic words (Mashagba,
2019). The late acquisition can be attributed to several factors, such as the low frequency of
the complex onsets in the ambient language, the complexity of complex onsets relative to
singletons, their position at the beginning of the word since children are more faithful to the
right edge of the target word (Ben-David and Bat-El 2017).

With respect to sonority, Daana (2009) found that Arabic-speaking children by the age of two
are not sensitive to sonority distance between the two consonants in the cluster, and their
productions are more affected by their ability to produce segments. She also found that
frequency of the clusters in their ambient language (Ammani Arabic) plays a role in this stage
and influenced their productions more than universal constraints, so they tried to simplify
clusters that violate the universal principles more than others, and at this age children started
to use epenthesis and prothesis more than C deletion. Her findings show also that even till the
age of six, children didn’t reach adult language and they still do cluster simplification especially
in clusters with sonority fall profile such as m¥.

® Note that a geminate straddle two syllables —to coda of one syllable and the onset of the immediately following
syllable (e.g. dar.ras ‘to teach’; cf. daras ‘to study’).
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C-deletion (known as cluster reduction or truncation) is considered the most common strategy
in cluster simplification among children acquiring various languages (e.g. Hebrew klum — kum
‘nothing’, English blu — bu ‘blue’; Fikkert 1994, Bernhardt & Stemberger 1998, Ben-David
2001), and it is one of the persistent phonological processes during speech acquisition in
children (McLeod, Doorn & Reed 2001). It progresses till the age of 5 with a few incidences
in child speech through age 8 (Roberts, Burchinal, & Footo 1990). According to studies on
cluster acquisition, children prefer to retain the less sonorous segment of the cluster (Barlow
1997, Ohala 1999, Gnanadesikan 2004).

Other simplification strategies in children were mentioned in many studies to be infrequent:
VVowel epenthesis, in which vowel is inserted between the two consonants in the cluster;
Coalescence, which is a production of one consonant containing features of both consonants in
the cluster; metathesis, which is a transposition of the two consonants in the cluster - the
reversal of segments (Greenlee 1974, Fikkert 1994, Bernhardt and Stemberger 1998, Ben-
David 2001, Pater & Barlow 2003, Wheeler 2005, Daana 2009, Karni 2011, Algattan 2015 ).

(13) Simplification strategies of initial consonant clusters

Example from English and Hebrew Example from Arabic
C deletion |kli:n — ki:n English bwa:b—ba:b  Jordanian Arabic
‘clean’ Pater & Barlow 2003 | ‘doors’ Danna & Khrais 2018
Epenthesis |gvina — gevina Hebrew bru:hi—baru:hi Kuwaiti Arabic
‘cheese’ Karni 2011 ‘alone’ Algattan 2015
Coalescence |tsufa — kufa ~ Hebrew sma:l—ba:l Jordanian Arabic
‘medicine’ Ben- David 2001 ‘camels’ Daana 2009
Metathesis |glida — gilda Hebrew xfum—fxum Kuwaiti Arabic
‘ice cream’ Ben-David 2001 ‘noses’ Algattan 2015

Studies on the acquisition of Arabic clusters reveal two additional strategies (Daana 20009,
Daana & Khrais 2018) — prothesis and gemination. Prothesis is the insertion of /?i/ before the
first consonant in the cluster (actually, it is the insertion of /i/ and /?/ is a phonetic filler of the
empty onset). Prothesis was also found, among Spanish-speaking children and adults as a
strategy for modifying loan words with sC clusters to the ambient language (e.g. sku# — eskul
‘school’; Carlisle 1991a, Yavag & Barlow 2006). Gemination, the other strategy reported only
for the acquisition of Arabic clusters is rather rare (e.g. tra:b — tta:b ‘soil’; Daana & Khrais
2018).

With respect to the order at which clusters are acquired, we expect the effect of SSP and SDP
(see 82), which together state that C1 should be less sonorous than C, (SSP) and the greater the
sonority distance between the consonants the better (SDP). These principles assume the
following sonority scale (see the detailed scale in 82 above):

17



(14) The sonority scale (Yavas 1998, Clements 1999)

1

2

Stops Fricatives Nasals Liquids
4 5

3

Glides

less sonorous

maore sonorous

These principles provide a scale of sonority profile for clusters (e.g. ts > tk, kn > nd) (see table
(3) in 82), and it is predicted that the better the profile earlier the cluster will be acquired (e.g.

the cluster in dmu.¢ ‘tears’ is expected to be acquired before the cluster in kta:b ‘book”).

Below are the sonority distance values for complex onsets in JA with their sonority distance
values. It is predicted that the higher the sonority distance the earlier the acquisition, i.e. DIST
3>DIST 2> ... DIST -1.

(15) Words organized by sonority distance

Sonority profile | Distance Type JA Gloss
Stop—Fricative dfu:f ‘tambourine’
. Fricative—Nasal xmi:l ‘thick’
Nasal-Liquid mla:h ‘good PL.’
Liquid—Glide rja:li ‘spittle’
Stop-Nasal kméa:dsi  ‘piece of bread’
Rise 2 Fricative-Liquid | zla:m ‘men’
Nasal-Glide nja:g ‘cheeks’
Fricative—Glide swa:ka ‘driving’
’ Stop-Liquid tla:l “hills’
4 Stop-Glide kwa:m ‘piles’
Stop-Stop kta:b ‘book’
Platea 0 Fricative—Fricative | xza:ni - ‘closet’
Nasal-Nasal Mmnawwir  ‘shining’
Glide-Glide j-waddi  ‘to send’
Fricative—Stop skamli ‘stool’
1 Nasal-Fricative mfakkir  ‘he thinks’
Liquid—Nasal rmu:f ‘eyelashes’
Glide-Liquid wla:d ‘children’
Nasal-Stop mba:rih  ‘yesterday’
Fall -2 Liquid—Fricative | Isa:n ‘tongue’
Glide—Nasal J-ma:ni¢  ‘he refuses’
3 Glide—Fricative J-farik ‘he shares’
Liquid-Stop rka:of ‘running’
-4 Glide-Stop j-t'abbil  ‘to nock’
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In addition to the SSP and the SDP, the acquisition of segments must be taken into
consideration in determining the order of cluster acquisition. For example, although the cluster
dr is better than dm in terms of the SDP, it is possible that dr will be acquired after dm since r
is acquired after m.

Finally, the frequency of the clusters needs to be taken into consideration, since frequency often
plays a role in language acquisition. (Diessel 2007). In most cases, high frequency cluster are

with better universal principles, but in some cases, they are not (see Jarosz 2017 for Polish).

The above-mentioned principles were addressed in several studies on complex onsets. In their
study on Moroccan Judeo-Spanish, Adam & Bradley (2018) suggest several constraints that
can affect the acquisition of a sequence of two consonants C1C, and they took the sonority
distance between two adjacent segments in the initial cluster into account. They assume that
similarity avoidance constraints (like OCP) play a role when having two adjacent consonants.
Carlisle (1991b) also investigates the effectiveness of SSP on production by 11 native speakers
of Spanish. He found that the clusters that violate the SSP are more likely to be changed.
Furthermore, Jarosz (2017) studied consonant cluster in polish by examining four native
speaking children. She noted that although the frequency of Polish clusters contradicts the SSP,

children are sensitive to the SSP and prefer onset clusters with larger sonority rises.
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5. Research program

This study addressed the acquisition of initial consonant clusters in JA, taking into
consideration the interaction of universal principles and language specific effects (see review
in 82). In this section research questions and hypotheses (85.1) are introduced and details

regarding the research method used are provided (85.2.).

5.1. Research questions and hypotheses

This research contains five main questions:
a. Universal principles

i. Do universal principles (SSP, SDP, and SCL) play a role in the acquisition of

initial consonant clusters?

ii. What is the role of cluster frequency in the acquisition of initial consonant

clusters (if any)?
b. Language-specific effects
iii. How do universal principles interact with language specific effects?
c. Simplification strategies
iv. What are the strategies children use to simplify complex onsets?
v. Isthere a correlation between some strategies and development?

The clusters in the study are divided into 3 main groups: (1) sonority rise, (2) sonority plateau,
and (3) sonority fall. We hypothesize that clusters with sonority rise will be acquired first, then

clusters with plateau and finally clusters with sonority fall.

Following Jarosz’s (2017) study on the role of universal principles in the acquisition of Polish
clusters, we expect universal principles to override frequency. We also hypothesize that the
effect of universal principles will gradually diminish, as argued in Adam and Bat-EI (2009) for

the acquisition of Hebrew stress.
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5.2. Research method

The empirical basis of the study was obtained via word elicitation.

5.2.1. Participants

Forty-six typically developing monolingual children from middle-class families participated in
the study. According to parents in the personal interview, none of the participants had any
history of speech language therapy, hearing loss, or any developmental delay. They were
divided into six age groups’: 02;00— 02;06, 2;07-3;00, 03;01-03;06, 03;07-04;00, 04;01—
04,06, and 04;07— 05;00. The youngest group included 6 children, the other groups each one
included 8 children. The children were randomly selected, mostly from Jatt and a few from
Baga, a close-by village with many mothers who were born in Jatt (mentioned in (16)). Consent
forms were sent to the parents directly (Appendix D), and they returned it to give their approval

for participating in the study.

For the children from Jatt, the two parents were born in Jatt and are native speaker of JA. For
the children from Baga, their mothers were born in Jatt and are native speaker of JA, while
the fathers were from Baga (More details about the children are in appendix E).

(16) The participants

Age group | Boys Girls | From Jatt From Baga | Total
1 3 3 6 0 6
2 3 5 6 2 8
3 3 5 6 2 8
4 3 5 7 1 8
5 5 3 8 0 8
6 2 6 8 0 8

5.2.2. Pretest
Given the age of the participants, some segments were expected to be deleted or replaced with
others, not because of the cluster but rather because they have not yet been acquired. As

mentioned earlier in 84.1 some consonants are acquired after the age of 03;00 (like the affricate

’ These age groups were selected in light of Mashagba et al. (2019) study of the acquisition of syllable structure
in Jordanian Arabic (for more details see §4.3).

21



ds, the stridents, the emphatics, and r). Therefore, a pre-test was conducted in order to map the
segments that have been acquired and the strategy the children use in handling the segments
that they have not acquired yet (e.g. replacement, deletion). This was competed to make sure
that cluster errors in the main task are not due to the absence of a consonant from the child’s
inventory. The pre-test was an unmodified test, conducted before the main task. It examined

the word initial consonant inventory of each child.

The test consisted of 21 picture words that allowed to produce all JA consonants that included
in the initial cluster in the main task (b, m, n, t, t*, d, k, q, d} s,s%, 71,0, x,h, h, 1, r,w, j). Each
one of these segments appeared in initial position as a singleton in a mono or disyllabic word
to ensure that the first syllable would not undergo truncation (Appendix A). Colourful pictures
in computer slides were used to elicit the data from each child. To establish picture clarity, a
pilot test was conducted before in 3 children and one adult.

At first, | intended to conduct the main task (and the pre-test) for the children myself at several
kindergartens and homes in Jatt and Baga. But, due to the COVID-19 pandemic, | could not
reach the children easily. The pictures and instructions of the main test and the pretest were
prepared in two separated documents, and they were sent to the parents by e-mail or WhatsApp.

The instructions were detailed for the parents in writing and verbal guidance.

The first step was to pass the pre-test: The parent, whose mother dialect is JA, conducted the
pre-test for the child, during which the child was video- or audio-taped. The parents asked the
children in each picture “what do you see?”, while the children were asked to name the pictures.
If the child failed to name the picture spontaneously, he/she was given two pictures to

determine which one of them is the target to make sure that he/she can identify the picture.

5.2.3. Main task
The task was a picture naming task. The purpose of this task was to get participants’ initial

consonant clusters productions.

The test includes 26 high frequency words with initial consonant clusters®:

8 Some children produced the word hra:m ‘thin blanket’ instead of the target word /ha:f ‘thick blanket’. Since
hra:m has an initial consonant cluster, it was taken into account in the analysis.
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(17) Stimuli of the main test
Sonority profile Cluster type

Stop—Fricative

Stop- Nasal

Rise Stop—Glide
Fricative—Nasal
Fricative- Liquid

Fricative- Glide

Nasal- Liquid

Stop- Stop
Plateau

Fricative- Fricative

Glide-Liquid
Glide—Fricative
Liquid—Nasal

Liquid—Fricative

Fall Liquid-Stop
Nasal-Affricate
Nasal—Fricative

Fricative-Stop

Word
dha:n
kOi:r
gs‘iri
dmu:§
kna:fi
twi:l
hma:r
hra:m
Xja:ra
swa:ra
mra:
kbi:r
kta:b
Xza:ni
hsfa:n
zyi:ri
wla:d
wsa:di
rmu:f
Iha:f
Isa:n
Iba:n
n&%a:sqa
msakSa
zba:li
sba:ha
ftiu:r

Gloss
‘paint’
‘lot’
‘short FM’
‘tears’
‘a traditional sweet dessert’
‘tall MS’
‘donkey’
‘thin blanket’
‘cucumber’
‘bracelet’
‘mirror’
‘big’
‘book’
‘closet’
‘horse’
‘small FM’
‘boys’
‘pillow’
‘eyelashes’
‘thick blanket’
‘tongue’
‘gum’
‘pear’
‘cold FM’
‘trash’
‘swimming’
‘breakfast’

16 words of them are monosyllabic words and 10 disyllabic words, all with penultimate stress

(e.g. swd:.ra ‘bracelet’); 20 nouns and 6 adjectives (18).
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(18) The numbers of various templates in the stimuli

Monosyllabic Disyllabic
Template CCV:C CCV:..CV | CcvCc.cv
Nouns 13 7 0
Adjectives 3 2 1

The target words in the main test are divided into 3 main groups according to their cluster
sonority profile: Words with sonority rise clusters, words with sonority plateau clusters, and
words with sonority fall clusters. 10 words are with sonority rise clusters, 5 words with sonority
plateau clusters, and 11 words with sonority fall clusters.®

There were some more factors that were taken in consideration when choosing the specific
words. In (18) the words of the main test.

All stimuli were high frequency words used in the children’s life (e.g. using the word kbi:r
‘big’ but not the word gbu:r ‘graves’). Other factors that were taken into consideration are the
following:

a. Phonological: Tri-syllabic words were because they may undergo a truncation of the first
syllable (see §4.2), especially in the young age groups (e.g. mlo:.xij.ji ‘very famous
traditional food”).

b. Morphological: Broken plurals were avoided (e.g. kla:b ‘dogs’) since they are acquired
around age 5-6 years (Saiegh-Haddad, Hadieh & Ravid 2012). However, there are 3 broken
plurals in the stimuli, since they are frequent (e.g. wla:d ‘boys’) and there were no frequent
singular words with the same clusters that can replaced them. Also verbs were excluded,
because they are known to be acquired after nouns cross-linguistically (Berman 1999). With
the exclusion of verb, we also excluded heteromorphemic clusters (e.g. n-lawwin ‘we will
paint’, j-s‘alli ‘he will pray’).

c. Applicational; There were no words that could not be shown as pictures, even if they are
frequent (e.g. mli:h ‘good’).

The colored pictures were displayed to the children by slides on the computer. To make sure
that the words are familiar enough to the children, two speech-and-language-therapists and one
kindergarten teacher checked the list of the words before running the task on children. To
ensure that the pictures were clear, a pilot test was conducted beforehand on three children and
one adult. In addition, in order to ensure that the child distinguishes the word, when he/ she
didn’t name the picture, the parent was required to show him two pictures when one of them is

9 In the case that a child produced hAra:m instead of /ha.f, the number of sonority rise words was 11 and the
number of sonority fall words was 10.
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the picture that the child didn’t name, and ask the child to determine which picture refers to the
word that the parent naming (for example: When a child didn’t name the picture of ‘breakfast’,

the parent stopped and showed him two pictures and then asked him “where is ‘breakfast’?”).

The main test was conducted twice at the same day for each child and the second experience
was the decisive one. Finally, the recordings were strictly transcribed twice.

The main test was divided to two tasks: (i) Picture naming task (includes target words that are
nouns) — the parent pointed at the target picture and asked the child “what is this?” or “what do
you see?”’; (ii) A completion of an analogue sentence (includes target words that are adjectives)
— two pictures displayed in front of the child at the same time, the parent point at the right
picture and says a sentence that appears in the same slide, then she points at the left picture and
continues reading the sentence. The child is required to complete the partial sentence. Examples
are given in (19).

(19) Instructions given to the child in the main task
Picture in a slide Parent’s production Child’s expected production
Pointing at ‘ RN P "Guaa" fisain
- z‘
% the horse R “What is this?” ‘horse’
>
Pointing at (] "la sa" "slsu" swaira
the bracelet P “What is this?” ‘bracelet’
Pictures in a slide Parent’s production Child’s expected production
. (E‘f ”_d—‘g‘_qguﬁj‘)md;‘ﬂg,ﬁuﬁ" "):\,\S" kb|r
2 ] &
a ¢ L e “Here a small elephant, and herea _” ‘big’
J}"}IOB " Ab s a lal "AxSua" msakia
7 — “The tea is hot, and the ice cream is _” ‘cold’

The children were video- or audio-taped by the parents. The parent who conducted the task
was the one who speaks Jatt Arabic as a native dialect. Like the pre-test, if the child was unable
to name the picture spontaneously, he/she was given two pictures to determine which one is
the target (to know whether the child identify the word or not). | reserved the recordings from
the parents and transcribed the children’s productions. The main test was conducted twice at
the same day for each child and the second experience was the decisive one. Finally, the
recordings were strictly transcribed twice.
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6. Universal constraints and language specific effects:
Results and discussion

6.1. Results

In this section, I present the findings drawn from the productions of the forty-six participants.
The findings show a clear effect of the universal principles along with language-specific
effects.

We start with the pre-test results which examined the acquisition of singletons in word initial
position, then discuss the interference of MSA, which leads to the exclusion of the MSA
productions from the analysis. A general picture of the children’s productions is given in
86.1.3, with the distribution of faithful productions across age groups and across the three
sonority profiles. Then we turn to the simplification strategies the children employ in light of

the age groups and the sonority profiles.

6.1.1. Pretest results
The pretest examined the children’s production of singletons in word initial position, to make
sure that cluster errors in the main task are not due to the absence of a consonant from the

child’s inventory (see §0).

As shown in (20), in all age group except group 6, at least one child replaced at least one target

segments with another segments.
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(20) Segments replacement in the six age groups

gf\(?lfp Name s> 0|z—>8[f>0|x—>h|y—>q|¢—> ?2|d3>dk>tlr>Ir>jlr>d

AlM * * * N
SaG * *
OM * *

1 )
SIG
AmW| * | * * *
MahG
QaW * *
Ehw * 10

2
YaD *
LaD *

3 AmM >
AmSh| *

4 RiW N
Faw "
NaSh | *

5
omG| *

6 X X X X X X X X X X | X X

The pretest results show that in all cases except one, the target segment and its replacement had
the same sonority value and thus the replacement did not interfere with our analysis. One child
from group 4 (FaW) replaced /r/ with [d], so her two utterances with /r/ in the cluster (rmu./,
mra:) were excluded from the analysis.

6.1.2. MSA interference

Consequently, some of the words produced by the children in our study were MSA words.
Children are exposed to MSA (see 83) via books and the media, and there are parents and
teachers who tend to use some MSA words in their daily conversation with the child.

In cases where a child replaced the target word with a completely different word it was easy to
determine that he/she produced an MSA word (e.g. MSA quma:ma instead of JA zba:li ‘trash”).
However, in most cases, the children produced cognate words (see 8§3.1), i.e. words in which
the difference between JA and MSA are is in the absence or presence (respectively) of a vowel

10 The r — I replacement was not consistent for EhW, who produced /r/ correctly in some cases.
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between the first two consonants. In such cases, we could not always decide whether the
production is the result of cluster simplification with an epenthetic vowel /i/ or an MSA word.

As we study word initial cluster simplification, all MSA words and words suspected to be MSA
words were excluded from the analysis. For example, the production ki6i:r for JA k6i:r ‘a lot’
was not excluded since the corresponding MSA word is kafi:r and thus kifi:r is the result of
/i/ epenthesis. However, the production Zis‘a:n for JA fis‘a:n ‘horse’ was excluded, although it
also has an /i/ between the first two consonants, since this is an MSA word.

The number of excluded words in each age group, and their percentage, is provided in (22). As
expected, the older the age group the higher the use of MSA words probably due to increase in
exposure to books and the media though there is no difference between groups 3-6.

(21) MSA words excluded from the analysis

Age group | Total | JA words | MSA words

1 156 134 22 14%
208 172 36 1%
208 170 38  22%
206 161 45 22%
208 163 45 22%
208 163 45  22%

[op IR NS B I - SO T I \O)

The MSA words excluded from the analysis are evenly distributed among the three sonority
profile groups (22) — around 32% (see leftmost column in (22)), thus suggesting that sonority
does not play a role here. Note that most words suspected as MSA words were cognates (83.1),
while only two were unique: msak.¥a — ba:rida (9 times) and zbali - quma:ma, nifa:ja:t (3
times).
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(22) MSA productions (excluded from the quantitative analysis)

Sonority Profile JA MSA No. children
Sonority fall -1 | fttwr futtur ‘breakfast’ 31
32% (87/275) -1 | wla:d Pawla:d ‘boys’ 22

-1 | msakSa ba:rida ‘cold FM’ 9
-1 | rmu:f rumu;f ‘eyelashes’ 6
-1 | sbatha  siba:.ha ‘swimming’ 3
-1 | zba:li ziba:la ‘trash’ 2
nifaja:t 1
guma:ma 2
-2 | ndza:s'a ?idza:s’a/ kummifra  ‘pear’
-2 | lha:f liha:f ‘blanket’ 1
-2 | Isa:n lisa:n ‘tongue’ 5
-3 | lba:n Cilka ‘tongue’ 0
-3 | wsa:di  wisa:da ‘pillow’ 5
Sonority plateau | 0 | kbi:r kabi:r ‘big MS’ 9
31% (67/215) 0 | kta:b kita:b “book’ 14
0 | zyiri sfayira ‘small FM’ 7
0  xza:ni  Xiza:na ‘closet’ 6
0 | hsamn hisfa:n ‘horse’ 31
Sonority Rise 1 | dha:n diha:n ‘paint’ 1
33% (85/259) 1 | kéir kaoi:r ‘lot’ 3
1 | gsfiri qas‘icra ‘short FM’ 19
1 | hma:r hima:r ‘donkey’ 29
1 | mra mir?a: ‘mirror’ 2
2 | dmu:§ dumu:§ ‘tears’ 14
2 | knaxfe  kuna:fa ‘kunafe’ 2
2 | hraxm bat‘t‘anijja ‘thin blanket’ 0
3 | xjar gifa:? ‘cucumber’ 0
swa:ra  siwar ‘bracelet’ 0
4 | twil tlawi:l ‘tall MS’ 19

Note that many of the excluded words could be due to epenthesis as well, either /i/ epenthesis
(Siba:ha, ziba:la, lira.f, lisa:n, wisa:da, kita:b, xiza:na, his‘a:n, diha:n, hima:r, mir?a:) or an
echo vowel, i.e. an epenthetic mora filled with the copy of the following vowel (fut‘u:r, rumu./,
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dumu:{); only a few words were unambiguously MSA words ( kabi:r, s‘ayi:ra, kabi:r, qas‘i:ra,
kuna:fa, t‘awi:l).

6.1.3. Faithful productions

In this section we provide the distribution of the children’s faithful productions with reference
to the sonority profile of the cluster and then compare the results with the frequency of the
clusters in Child Directed Speech.

6.1.3.1. The distribution of faithful productions

As shown in Figure 1, the percentage of faithful productions increases with age, along the
decrease of unfaithful productions and no responses.

70%
60%
50%

faithful
40%

unfaithful
30%

no response
20%
10%

0%
1 2 3 4 5 6

Age group

Figure 1 Faithful productions across age groups

The increase in percentage of faithful productions with age is expected, though notice that only
in groups 5 and 6 the faithful productions exceed the unfaithful ones. The percentage of no
responses is noticeably high in the youngest group but decrease with age as expected.
Importantly, all children were able to identify the appropriate picture corresponding to the
target word, with the exception of one child from group 1 (AmW) who could not identify dmu.¢
‘tears’ and fi‘u:r ‘breakfast’. That is, most no-responses were not due to unfamiliarity with the
target word.

Many words that exist in the comprehensive vocabulary of children do not exist in their
expressive vocabulary. This can be due to several factors, such as the phonological complexity
of the word (the length of the word, words with clusters, words with complex consonants like
emphatics and affricates, etc.; Schwartz and Leonard 1982, Yavas 1995). However, there were
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no specific words in our study that many children did not pronounce thus suggesting that
phonological complexity of the cluster did not play a role in the pronunciation of the words.
For example, one child from group 1 produced the word Iba:n ‘gum’ but not the word k8i:r ‘a
lot’, while another child from group 4 produced msak.{a ‘cold FM’, but not kna:fi ‘a traditional

sweet dessert’.

As for the distribution of the faithful productions, Figure 2 below shows that they do not
distribute evenly between the three sonority profiles.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Rise
Plateau
Fall

1 2 3 4 5 6
Age group

Figure 2 Faithful productions according to sonority profile

The percentage of faithful productions in sonority fall is the lowest across all age groups; this
is expected given that sonority fall is the worst profile (see 8§2). However, the difference
between sonority rise and sonority plateau is not as expected; in all age groups except group 5,
the differences between sonority rise faithful productions and sonority plateau faithful
productions are minimal (1%- 9%). In age group 5, the difference goes up in the favor of
faithful productions with sonority rise (14%).

Although the children’s faithful productions only partially distribute as expected from
universal principles, in the following section we show that these results coincide with the
distribution of clusters in Child Directed Speech.

6.1.3.2. Faithfulness and cluster frequency

Studies suggest that frequency plays a role in acquisition (see 81) such that the higher the
frequency the earlier the acquisition. Two types of frequency should be taken into consideration
—the frequency of the words selected for the stimuli and the frequency of the clusters. However,
all words selected for the stimuli were high frequency words from the children’s vocabulary at
the ages 02;00- 05;00. Therefore, the frequency of words is not relevant in this study.
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We drew our data from 67 minutes recording of Child Directed Speech (CDS), which yielded
1670 word types and 3822 tokens. 4 mothers were recorded speaking to12 children (ages: 02;00
—07;00); 5 of the children participated in the current study. The mothers and the children are
all born and currently residing in Jatt. The frequency of the clusters according to the sonority
profile is presented in (23) below.

(23) Frequency of initial clusters in CDS

Sonority profile n;l'-ypes % r;l;fkens %
Rise 50 38% 71 42%
Plateau 47 38% 55 32%
Fall 31 24% 44 26%
Total clusters 128 8% 170 4%
Total words 1670 3822

As in other languages, words with initial clusters are not very common in JA —around 8% for
types and 4% for tokens (cf. Hebrew — 4% cluster types; Ben- David and Bat-El 2016). As
expected, in both types and tokens there are more clusters with sonority rise than sonority fall.
However, for types only, the expected decline is not found between sonority rise and plateau.
The percentages of the children’s faithful productions provided in Figure 2 coincide the
distribution of clusters in CDS (23). That is, the difference between rise and plateau is minimal
in both frequency of clusters in CDS the children’s faithful productions.

Another finding is presented in the detailed table in (24) below, which shows that against the
SDP (see 82), the most frequent faithful cluster in each sonority profile is not the one with the
greatest distance. In sonority rise, the most frequent cluster is stop—fricative with a sonority
distance of 1, rather than stop-glide with a sonority distance of 4. The same goes for sonority
fall, where the most frequent cluster is nasal—fricative with sonority distance of 2 rather than
glide—stop with a sonority distance of 4.
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(24) Cluster frequency in CDS by cluster type (tokens — 3822; types — 1670)

Sonority | Sonority Types Tokens
profile | distance Cluster type nn. % ' no. %
4 Stop—Glide 1 2% (2 3%

3 Fricative—Glide 2 4% |8 11%

3 Stop—Liquid 6 12% 7 10%

2 Stop—Nasal 0 0% (0 0%

Rise 2 Fricative—Liquid 5 10% 8 11%

2 Nasal-Glide 1 2% |1 1%

1 Liquid—Glide 0 0% |0 0%

1 Nasal-Liquid 3 6% (6 8%

1 Fricative—Nasal 5 10% 8 11%

1 Stop—Fricative 28 56% 34 48%

Total rise 50 39% 71 42%

0 Stop—Stop 31 66% 37 67%

Plateau 0 Fricative—Fricative |1 2% 2 4%
0 Nasal—Nasal 15 32% 16 29%

Total plateau 47 37% 55 32%

-1 Glide—Liquid 2 6% 2 5%

-1 Fricative—Stop 4  13% |11 25%

-1 Nasal—Fricative 11 35% 13 30%

-1 Liquid—Nasal 0% 0%

Fall -2 Glide—Nasal 3% 5%

0 0

1 2

-2 Liquid—Fricative 0 0% |0 0%

-2 Nasal—Stop 6 19% | 8 18%

-3 Liquid—Stop 0 0% 0 0%

-3 Glide—Fricative 6 19% 6 14%

-4 Glide—Stop 1 3% (2 5%
Total fall 31 24% 44 26%

The unexpected distribution of clusters with respect to the SDP may suggest the effect of
additional factors, in particular the frequency of consonants. This requires further study which
focuses on CDS.
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6.1.4. Cluster simplification strategies

The children participated in the study used four simplification strategies to avoid producing
word initial consonant clusters.

(25) Simplification strategies

Strategy Target Child Gloss
C1 deletion hsfa:n sa:n ‘horse’
Ca deletion dha:n da:n ‘paint’
Prothesis Iba:n ?ilba:n ‘tongue’
Epenthesis kbi:r kibi:r ‘big’

In addition, there were two cases of metathesis that improved the sonority profile of the cluster
— both in the word wsa:di — swa:di “pillow’.

The distribution of the repair strategies is given in Figure 3.

80%

70%

60%
50%
40% m Prothesis
30% Epenthesis

m C deletion
20%
10%

5

0%

3 4
Age group

Figure 3 Repair strategies across age groups

C deletion, also known as truncation, is the most common cluster simplification strategy across
languages in early stages of acquisition (see 81 and 84.4). The deleted consonant can be the
more sonorous one (e.g. kri:b —» ki:b ‘close”), or the left-most one (e.g. bs‘a:t* — sfa:tf ‘carpet’).
Deletion of the more sonorous consonant allows preserving a better onset as there is a universal
preference for the least sonorous consonant in onset position in order optimize the syllable
structure by maximizing the rise from the onset to the nucleus (Clements 1990), while deleting
the first consonant allows to maintain the target contiguity between the onset and the following
vowel and this respect the universal CONTIG.

Unlike C deletion, epenthesis is considered an uncommon simplification strategy (Chin and
Dinnsen 1992, Fikkert 1994, Bernhardt and Stemberger 1998, Ben-David 2001), probably due
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to the increased complexity imposed by the addition of a syllable. However, epenthesis is a
more advanced strategy than C deletion (Ben-David 2001) since it allows preserving the two
consonants of the target cluster. In Arabic the epenthetic vowel is /i/ (Herzallah 1990), but we
found in our data also an epenthetic /a/ (e.g. ft‘u.r — fat‘u:r ‘breakfast’) and an echo vowel
(Kawahara 2007), i.e. an epenthetic vowel identical to the preceding vowel (e.g. dha:n —»

daha:n ‘paint’).

As for prothesis, this strategy is universally rare, limited mostly to Arabic dialects (see 84.4)
and a few other languages where prothesis applies (see 84.4). As in Daana (2009), prothesis is
by far the most common simplification strategy for words with initial consonant clusters in all
age groups except group 1. The distribution of the repair strategy by sonority profile and age
groups is given below:

(26) Repair strategies by sonority profile and age group

Age group | Faithful | C1 deletion | C2 deletion | Prothesis | Epenthesis | Metathesis | Total

1 13 42% | 4 13% | 1 3% 5 16% | 8 26% |0 0 31

2 16 30% 0 4 7% |31 57%| 3 6% |0 0 54

3 3 31 48% | 0 0 2 3% |26 40%| 6 9% |0 0 65
o 4 30 50% | 0 0 1 2% |25 42%| 4 7% |0 0 60
5 52 719% 0 0 0 0 10 15% | 4 6% |0 0 66

6 46 64% | 0 0 0 0 18 25% | 8 12% | O 0 72

Total [188 54% | 4 1% |8 2% |115 33% (33 9% | O 0 348

1 7 47% | 1 % 1 7% 1 7% 33% 15

2 9 41%| 2 9% |0 0 11 50% | 0 0 0 0 22

§ 3 15 56% | 1 4% | 0 0 10 37% |1 4% |0 0 27
§ 4 15 53% | 1 4% | 0 0 11 39% |1 4% |0 0 28
5 19 70% | O 0 0 0 6 22% | 2 % | 0 0 27

6 20 69% | O 0 0 0 8 28% | 1 3% | 0 0 29

Total 85 57% | 5 3% 1 1% |47 32% |10 7% | O 0 148

1 1 4% |21 75% | O 0 0 0 |6 21% |0 0 28

2 6 13% |13 29% O 0 24 53% |1 2% |1 2% | 45

= 3 7 15%| 9 20% O 0 30 65% | 0 0 0 0 46
v 4 15 28%| 8 15% |1 2% |30 56%| O 0 0 0 54
5 22 38% |10 17% | 1 2% |24 41% | 0 0 1 2% 58

6 29 51% | 5 9% | 0 0 23 40% | O 0 0 0 57

Total 80 28% |66 23% | 2 1% |131 45% | 7 2% | 2 1% | 288
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In the following subsections we discuss each simplification strategy independently with
reference to the three sonority profiles.

6.1.4.1. C-deletion

C-deletion is considered the most common strategy in cluster simplification among children,
especially in early stages (Ingram 1976). In our study, C-deletion was not as common as in
other languages, with the exception of the youngest group (see Figure 3). This conforms to the
finding that the first simplification strategy in children to deal with complex onset is to reduce
it by C deletion (Dyson & Paden 1983, Fikkert 1994, Bernhardt & Stemberger 1998, Ben-
David 2001, Mashagba et2019).

Among the two consonants that can undergo deletion, Ci-deletion is by far the most common.
Figure 4 below, displays the distribution of C-deletion across the six age groups, distinguishing
between C:- and Co-deletion. The highest percentage of C-deletion was, as expected, in the
youngest group; these percentages decreased with the increase with age.

25%
20%

15%

C1 deletion

10%
C2 deletion

5%

0%
1 2 3 4 5 6

Age group

Figure 4: C-deletion across age groups

As shown above, 20% of the total targets in the youngest group were produced c- deletion; this
percentage is noticeably higher than in the other age groups. The words that underwent C
deletion are given below.
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(27) C-deletion (C1 and C») by word

Word Age group Total
1 2 3 4 5 6

Iba:n 5/5 100%| 7/8 88%| 4/8 50% 3/6 50% 5/8 63% 4/8 50% 28  65%
Isa:n Y T5% | 418 50% 1/7 14% 2/8 25%| 2/8 25% | 1/8 13% 13  30%
Iha:f /1 100%| 0 0 | % 50% 2/3 67% % 50% 0 O 5  63%
rmu;f 0 0 0O 0| 0 O |1/8 13% 0 O O O 1 13%
msakfa = 4/5 80%  1/5 20%| 1/3 33%| 0O O | 1/8 13% 0 O 7 33%
c ndza:s‘a 6/6 100% 1/6 17% 1/7 14% 1/8 13% 1/8 13% 0 0 & 10  29%
% ftiu:r /1 100% 0 0 | 17 14%| 17 14%| 0 0 | 0 O 3 20%
{3 zba:li %6 17% | 0 o0,/ 0 O 0O 0| 0 0 0 O 1 1%
zyiiri 0 0 | 1/8 13%| 0 0| 0O 0, 0 0 0 O 1 13%
kbi:r /6 17% | 17 14% 0 0, 0 0 O 0 0 O 2 15%
kta:b 0 0 0 0 U7 14% 0 0 0 0 0 O 1 14%
kna:fi 23 6% 0 0| 0 0| 0 O O OO0 O 2 67%
dmu€ | 112 100, 0 0 O 0, 0 0, 0 0 0 O 1 100%
mra: /6 17%| 0 o0/ 0 0,0 0O O 0 0 O 1 1%
Total | 29/44 66% | 15/42 36% 10/41 24% 10/40 25% |10/34 29% 5/16 31% 79/217 36%
rmu;f 0 0 0 0, 0 O0O| 0 O | U7 14% 0 O 1 14%
§ |ftur 0 0 0O 0| 0 0|17 14% 0 0|0 O 1 14%
% mra: 0 0 | 1/8 13%| 0 O | 0O O | 0O 0 0 O 1 13%
O |dhan 0 0O |16 17%, 0 0| 0O 0| 0O 0|0 O 1 1%
zZyiiri /5 2% 0 0/ 0 0,0 O O O 0 O 1 20%
Total| 1/5 20% | 2/14 14% 0 0 | 17 14%| 1/7 14%| 0 0 | 5/33 15%

Looking at the words that underwent C: deletion, we can notice that about 90% (68/76) are
words with sonority fall clusters, and the words that begin with the liquid | are about 68%
(46/68). The words with the highest number of C1-deletion are Iba:n (n=28), Isa:n (n=13),
ndza:s‘a (n=10), msak{a (7), and lAa:f (5). The first two words in this list underwent C-deletion
in all age groups and were the only words that undergone C-deletion in group 6.

When comparing between C1 and C; deletion, we can notice that in 70 cases the deletion was
for the more sonorous segment (~919%): In the sonority rise words the deletion is mostly of C,
(e.g. dha:n — da:n ‘paint’). In contrast, in sonority fall words the deletion is mostly of C; (e.g.
Iba:n — ba:n ‘gum’). These findings conform with the principle that obstruents are preferred
in the onset position in order to keep a large sonority distance between the onset and the

37



following vowel, and thus to maximize the syllable goodness with an obstruent onset. Also,
deleting Cy preserve the contiguity of the segments in the word. The role of continuity is solid
given that the words where C> is deleted for segmental reasons have also instances of Ci
deletion: rmu:/— mu:/13% / ru:/14%,; ftu:r — ftfu:r 20% fu:r 14%; mra: — ra: 17% / mra:
13%; zyi:ri — yi:ri 13% / zyi:ri 20%. The only word without inter-child variation was dha:n,
with 17% C; deletion.

C2 deletion is relatively rare — one occurrence for each word. C1 deletion is the most common
strategy, which allows maintaining the target contiguity between the onset and the following
vowel.

The words with the highest number of C1-deletion are Iba:n (n=28), Isa:n (n=13), ndsa:s‘a
(n=10), msak¢a (7), and lra:f (5). The first two words in this list undergone C-deletion in all
age groups and were the only words that undergone C-deletion in group 6.

Figure 5 displays the distribution of C-deletion according to sonority profile, distinguishing
between C1 and C2.

90%
80%
70%

60% Rise C1
50% Rise C2
40% Plateau C1
30% Plateau C2
20% Fall C1
Fall C2
10%
0%
1 2 3 4 5 6
age group

Figure 5 C-deletion across the sonority profile.

Hence, the distribution of C-deletion according to the sonority profile of the clusters shows that
the highest percentages in of C-deletion are in the sonority fall group, and the deletion, mostly,
of Ca.

6.1.4.2. Epenthesis
In this study, epenthesis was not prominent when compared to other strategies. Figure 6 shows
that there was no visible effect to the sonority profile on the distribution of epenthesis, though

it seems that sonority fall is the least preferred profile for epenthesis.
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Figure 6 Epenthesis by sonority profile and age groups

Recall, however, from 86.1.2 that we excluded many words that could be suspected of
epenthesis but were identical to MSA words. For all participants, vowel epenthesis resulted in
209 productions (13 types) that were prosodically identical (ignoring consonant replacement)
to MSA words (e.g. dha:n — diha:n ‘paint’), and 32 productions (15 types) that are with
simplified clusters but not an MSA word (e.g. kna:fi - kina:fi ‘a traditional sweet dessert”)
Without excluding these forms, the distribution of epenthesis would have been as in Figure 7.

The higher percentage of epenthesis is among the youngest age group. It can be concluded that
at this age, children prefer to use a universal strategy to simplify clusters, such as epenthesis
and not a language specific strategy, prothesis. The percentages of epenthesis in the other age
groups are close.

The vowel i was the epenthetic vowel in 50% of the cases, supporting the claim that the
epenthetic vowel in Arabic is i (Herzallah 1990). In the rest cases the epenthetic vowel was a
or u. However, these a and u epenthetic vowels could be caused by a vowel harmony process.
According to Watson (1995), vowel harmony occurs in specific cases, and epenthesis is one of
them. Harmony can spread only to the immediately adjacent right or left vowel.
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However, some words that were considered as MSA and excluded from the analysis as a result,
may be words that underwent epenthesis and then VH. The percentages of the productions that
considered as MSA after a vowel epenthesis process, and the words that underwent a certain
vowel epenthesis are displayed in figure 7 below.

60%
50%

40%

Pure Epe.
30%

MSA candidated
20% as Epe.

10%

0%

Age group
Figure 7 Percentage of epenthesis vs. MSA words that could be considered epenthesis

According to figure 7, epenthesis was common in the youngest group (25%) when comparing
with the other groups. The percentages of epenthesis in age groups 2 to 6 were close (1%- 3%).

6.1.4.3. Prothesis

Prothesis is not a simplification strategy found cross linguistically. It occurs in languages that
allow prothesis in their grammar, but it is hardly found in children acquiring languages without
prothesis in their phonology grammar. We thus claim that this simplification strategy is a
language-specific effect (see §2 and §4.5).

However, notice in Figure 3 that in group 1, the youngest group (age 2;0-2;6), the most
common repair strategy is C deletion, as it is the case cross-linguistically. This is certainly the
effect of universal principles, which, as argued in Adam and Bat-El (2009), emerge in
children’s speech before language-specific effects start taking over.

When observing the distribution of prothesis across sonority profiles (Figure 8) it seems that
starting from group 3, prothesis is preferred in clusters with sonority fall (e.g. Isa:n — ilsa:n

‘tongue’).
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Figure 8 Prothesis by sonority profile and age group

We attribute this preference to the universal constraints: SyLLABLE CONTACT LAw (SCL;
Murray and Vennemann 1983, Vennemann 1988) which gives preference sonority fall from a
coda to the following onset, which, in combination with the SDP (82) the greater the sonority
distance between the segments the better. While prothesis in words with sonority fall results
with a good syllable contact (e.g. Iban ‘gum’ — ?ilba:n), prothesis in words with sonority rise
results in a bad syllable contact (e.g. bla:d ‘city’ —/7ibla:d). Moreover, onsets prefer obstruents,
so a sonorant in the onset is not good, and this is another reason why children prefer to prothesis
and not epenthesis in sonority fall words (lba:n — Zilba:n, *liba:n).

In contrary to prothesis, the highest occurrences of epenthesis are in sonority rise group when
compared to sonority fall group (See figure 6 in 86.1.4.2). This can be explained, as the
prothesis case, by SYLLABLE CONTACT LAW (SCL) and ONSET constraints. Prothesis on a word
with sonority rise cluster creates a word with second onset that is sonorant, and that violates
the SCL since the first coda is less sonorous than the following onset (e.g. kna:fi — kina:fi,

*Pikna:fi).

6.2. Discussion

In this section, | review the manifestation of the universal principles that related to consonant
clusters and the effect of the language-specific properties in the children’s productions when
handling cluster simplification.
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6.2.1. Language specific effects

Language properties do play a role in the course of initial consonant clusters. As mentioned
above, prothesis is a simplification strategy that does not obtained by children acquiring
languages that do not have prothesis in their phonology. In this study, prothesis was used by
children in all age groups, and was very common among children, but it comes into view
starting from the second group (ages 02;06- 03;00). This is in line with Daana (2009) and Daana
& Khrais (2018)! studies, that indicate that children start using prothesis significantly around
the age 02;05, and interestingly, Daana & Khrais (2018) mentioned that prothesis was used by
children to break clusters in Arabic only (not in English words).

6.2.2. Word frequency

First, no enough data were found in CDS regarding the frequency of the words used in the
study (k@i:r — 7 times, t*wi:l — 2 times, kbi:r — 2 times, gs‘i.ri — 1 time). According to the data
driven from the CDS, not in all cases a high frequency of a cluster indicates to a high frequency
of faithful production of this cluster. For example, the cluster Stop-Nasal appeared in two
words (dmu: and kna:fi), in the one word the percentage of faithful productions in total was
57%, and in the other was 34%, but in the CDS corpus the percentage of Stop-Nasal was 0%.
On the other hand, there were some high-frequency clusters that got a high percentage of
faithful productions as well, i.e. the cluster Nasal-Fricative appeared in one word in the test
and was produced correctly in 56% cases (the highest percentage in the sonority fall group),
and it was the most frequent cluster in the CDS corpus.

However, when compare between the faithful production in sonority rise words and sonority
fall words, and between sonority plateau words and sonority fall words, the SSP and the
frequency of the words make the same predictions. But when compare between faithful
productions in sonority rise words and plateau words, the expectation is that the percentages of
faithful production in sonority rise will be higher than plateau, but this is not the case in this
study, and this may be because there is no difference between the frequency of sonority rise
and sonority plateau in the CDS corpus.

6.2.3. The role of universal principle

Even the initial clusters patterns are various in terms of sonority profile, in all age groups
children’s productions were better in sonority rise words when compared with sonority fall
words (the difference between faithful productions in sonority rise words and faithful

11 Note that the participants in Daana & Khrais (2018) were bi-lingual who speak Arabic and English.
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productions in sonority fall words in each age group is 19%- 46%. And this may be because of
the effect of frequency of the words (as mentioned above) and because of the universal
principles also. However, according to universal principle we expected to get higher
percentages of faithful productions in sonority rise words than the percentages of faithful
productions in sonority plateau words, but this was not the case, and the explanation would be
the high frequency of the sonority plateau words in CSD corpus.

Universal grammar effect is clear in the tendency of children in the youngest age group to
simplify the clusters by C—deletion. Daana & Khrais (2018) divided the process of cluster
simplification to stages. At the first stage (from the age 01;04 to 02;04) children tend to simplify
initial consonant clusters via C deletion, like children acquiring other languages. The findings
of this study indicate, also, that young children obey the universal properties in choosing C-
deletion, significantly, to handle with consonant clusters. However, there were no children that
truncated the whole cluster in the word. In most cases, the deleted segment was the more
sonorous one (see §6.1.5.3), and this complies with another universal effect that the less
sonorous consonant is preferred in the onset position. However, there were few cases in which
the children’s choice of C-deletion did not match the universals. Pater & Barlow (2003) showed
that children tend sometimes to deviate from the universal constraints. Daana (2009) and Daana
& Khrais (2018), also, displayed cases that did not obey the universal constraints (28). This
may be because the desire of children to keep the continuance of the segments in the word.

(28) Examples from other studies that show a violation of universals in C deletion process
tfad'd‘al — fad'd'al ~ ‘please enter’ (Daana & Khrais 2018)
rfu:f — lu:f ‘shelves’ (Daana 2009)
SNOW — Nou ‘snow’ (Pater & Barlow 2003)

The universal effect is reflected also in the epenthesis strategy: The high percentages of
epenthesis in sonority rise words when compared to sonority fall words can be explained by
the effect of SCL. Children tended to use epenthesis when this process did not create a word
that violates SCL.

Contrary to expectations, according to the frequency of sequences in JA that derived from CDS,
the most frequent cluster is the cluster with a small sonority distance in terms of SDP (Nasal-
Fricative and Stop-Fricative). On the other hand, this can match the fact that JA has plenty of
suffixes that b-, t-, m-, and n- are part of them, and the existence of many fricative segments in
the language (i.e. thad‘d‘ir ‘she/he will prepare’, myat‘t‘a ‘covered MS’).
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7. Summary and Conclusion

This study addresses the role of universal principles and language-specific properties in
acquisition, focusing on the initial consonant clusters in Jatt Arabic. Prothesis is a language-
specific effect simplification strategy, which cannot be obtained by children if they do not have
prothesis in their grammar. However, not all strategies obtained by children to simplify clusters
are language-specific; the study shows that children tend to use, also, other strategies that
considered as universal.

Jatt Arabic is a dialect that rich in initial consonant clusters that can respect or violate the SSP
and the SDP. This feature made the dialect interesting and good to study in to figure out what
affects the acquisition process, and whether this process is experience-dependent or affected
by universal constraints also.

There are several studies on different dialects that traced the stages of initial consonant
acquisition in Colloquial Arabic (Daana, 2009; Algattan 2015; Ayyad 2011), but in contrary to
these studies, the current study came to test the relation between the specific propertied of the
language that children learn by dealing with this specific language and the universals that exist
in all acquiring-language children.

In details, the experience-independent approach predicts that children, especially at the early
stage of acquisition, will resort to deletion of one consonant of the cluster or more, they will
use coalescence, metathesis, and epenthesis in order to handle with initial cluster. Also, the
sonority profile of the cluster affects the acquisition of it regardless of its frequency in the
language; so, words with sonority rise pattern will be acquired earlier than plateau and fall,
since clusters that respect SSP and SDP are better than clusters that violate them. The
experience-dependent approach claims that even the effect of universal constraints in the initial
clusters acquisition process, the specific features (like prothesis) of the language that children
are exposed to can affect the children’s productions when handling with initial consonant
clusters.

The findings reveal that the universal principles play a role in initial consonant cluster
acquisition in JA. Children produced sonority rise words faithfully more than sonority fall
words. They also used prothesis and epenthesis to simplify clusters when they took in
consideration the violation of SCL in their outputs.

Frequency plays a role in cluster acquisition especially when look at the sonority rise faithful
productions and sonority plateau faithful productions: The close percentages of faithful
productions in these two groups of words can be because of the effect of the frequency in the
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language, since we found that the frequency of the sonority plateau words is close to the
frequency of sonority rise words.

As mentioned before, universal principles interact with language specific effects in two cases
in the study; First, the much common strategy that children used in early stages is C-deletion,
which is common universally, and this agree with Adam and Bat- El (2009) that shows the
children’s preference of universal properties at early stages of acquisition. Second, the using
of prothesis and epenthesis in this study was, mostly according to SCL.

In this study the children used 4 strategies to simplify complex onsets: C- deletion, epenthesis,
prothesis and metathesis. Metathesis was used in the same word in two children, and so was
negligible. C- deletion was common in the youngest group and used especially in sonority fall
words (the segments that were deleted, mostly, are liquids); Liquids are acquired late, so this
deletion can be because of the cumulative complexity that children can’t produce marked
segments in a cluster even if they acquired them already as singletons, and this deletion may
be because of the difficulty to perceive these initial segments. However, C- deletion, also,
obeys the preference of obstruents in the onset. At older groups, we started to see more use of
prothesis, and this may indicate that children tend to preserve more segments at the stage that
they were able to produce 3 syllables.

MSA interference is an issue that needed to be checked strictly: MSA productions were notable
productions across the oldest five age groups. This use of MSA may be because of the children
exposure to MSA via book and media, and that is why, nearly, children from the youngest age
group did not use MSA as much as the rest of age groups. Using MSA words can be a result of
two different reasons: first, because MSA is a part of their daily language, especially when
talking about formal missions like the test in this study. The other reasons is the desire to avoid
producing initial clusters. In order to know more details about this issue, another research
needed to be conducted.

This study has clinical implications. By this study we can predict which strategy considered as
a developmental and which is/ are not. We can also predict at which age initial consonant
clusters are expected to be acquired.

It should be taken into consideration that the findings presented here are based on 46 children,
when six children only are in the first age group, and thus there is a need to add more children
and to conduct a further study. Since some studies talked about truncation of the whole first
syllable with the cluster in the onset, or a deletion of the entire clusters on the first stages of
acquisition (around the age 01;06) it will be interesting to check this age and make a
comparison with other dialects.
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In this study, the interference and effect of the markedness of segments in the acquisition of
initial clusters was not tested. So, a further study that focus on the segment’s interference in
the acquisition of initial cluster may lead to additional findings.

Finally, there is a need to build bigger CDS corpus that can help us more to determine what is
the frequency of the specific words used in the test, and whether this frequency affect the
acquisition of consonant clusters. Finally, testing the effect of OCP would be an interesting
path of thinking that may lead to other interesting findings.
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Appendix A: A comparison of consonant acquisition in various Arabic dialects

EA EA JordanianA NIA TA NIA TA
Omar Morsi Amayreh & Dyson | Rosenhouse | Massarw | Abu-Dahud Abd EI kadir
C | (1973) (2003) (1998) (2000) (2007) (2016) (2018)
N=37 N=30 N=180 N=24 N=40 N=126 N=8
b | 01;06 |02;06-03;00 02;00-03;10 02;00 <03;00 | <03;00-03;11 <02;00
t | 02;00 |02;06-03;00 02;00- 03;10 02;00 <03;00 | <03;00-03;11 <02;00
d | 02;00 |02;06-03;00 02;00- 03;10 02;00 <04:;00'%2 | <03;00-03;11 <02;03
k | 02;00 |02;06-03;00 02;00- 03;10 02;00 <03;00 | <03;00-03;11 <02;06
g | 06;06 * >06;04 05;00 <03;00° * **
? | 01,06 |02;06-03;00 >06;04 02;00 <03;00 | <03;00-03;11 <02;00
f | 02,03 |02;06-03;00 02;00- 03;10 02;00 <03;00 | <03;00-03;11 <02;03
s | 02;00 |02;06-03;00 04,00- 06;04 02;00 ol <04;00 **
z | 02;00 |02;06-03;00 >06;04 03;00 wx <04;00 **
J | 06;06 |03;00-04;00 04,00- 06,04 05;00 <04;00 <04;00 <03;00
X | 02;00 |02;06-03;00 04;00- 06;04 03;00 <03;00 | <03;00-03;11 <02;06
y | 02;00 |04;00-05;00 04;00- 06;04 03;00 <03;00 | <03;00-03;11 <02;06
h | 03;00 | 02;06-03;00 02;00- 03;10 03;00 <03;00 | <03;00-03;11 <02;06
h | 01;06 |02;06-03;00 04;00- 06;04 02;00 <03;00 | <03;00-03;11 <02;03
¢ | 04;06 |02;06-03;00 >06;04 03;00 ol <03;00-03;11 <02;09
n | 02;00 |02;06-03;00 02;00- 03;10 02;00 <03;00 | <03;00-03;11 <02;00
m | 01;06 |02;06-03;00 02;00- 03;10 02;00 <03;00 | <03;00-03;11 <02;00
r | 06;06 |04;00-05;00 04;00- 06;04 03;00 <04;00 <04,00 **
I | 02;00 |02;06-03;00 02;00- 03;10 02;00 <04:00° | <03;00-03;11 <02;06
w | 01;06 |02;06-03;00 02;00- 03;10 03;00 <03;00 | <03;00-03;11 <02;00
j | 01,06 |02;06-03;00 02;00- 03;10 03;00 <03;00 | <03;00-03;11 <02;00
0 * >06;04 05;00 ol * <02;09
0 * >06;04 05;00 ol * <03;00
dz | 04;00 * >06;04 03;06 <03;00 * el
o¢ | 03;06 * >06;04 05;00 ol * el
s | 03;06 |03;00-04;00 >06;04 03;06 ol <04;00 ol
t* | 03;06 |04;00-05;00 >06;04 05;00 04;00° 03;00-03;11 ol
d¢ | 03;06 |04;00-05;00 >06;04 05;00 ** * ol

EA — Egyptian Arabic, JoA- Jordanian Arabic, TA- Taibeh Arabic, NIA- North Israel Arabic (different dialect
in each study) * — Segment does not exist in the dialect, ** — segment acquired after the maximum age studied.

12 The segment acquired at this age among girls only.
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Appendix B: List of words for the pre-test — word initial singletons

Segment Word Gloss
1. b ba:b ‘door’
2. t tu:t ‘strawberry’
3. d da:r 'house’
4, t* ta:.bi ‘ball’
5. Kk ka.lib ‘dog’
6. ds dza.mal ‘camel’
7. m mo:.zi 'banana’
8. n nar fire'
9. f fi:l ‘elephant’
10. 0 0im 'mouth’
11. S sin 'teeth’
12. z za.rif 'bag’
13. s sfu:st ‘chick’
14. X xa.ru:f 'sheep'
15. v ye:.me ‘cloud'
16. h ha.li:b ‘milk’
17. ) Ce:n ‘eye’
18. h haw.waj ‘fan’
19. r ra:s 'head’
20. I lu¢.bi, 1i€.bi  'toy'
21. w wa.lad ‘boy’
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Appendix C: Vowels that shift words from JA to MSA

Cluster Type JA Word MSA Word Gloss Epenthetic V

Stop_Stop 1. kbi:r kfalbi:r 'big' Z?l
2. kta:b kita:b 'book’ i
3. dha:n diha:n 'paint’ i

Stop—Fricative 4. kOi:r ka0i:r 'lot’ a
5. gs‘iri gas‘i:ra 'short FM' a
6. dmu:¢  dumu:§ 'tears' u

Stop—Nasal i N
7. kna:fi kuna:fa 'a traditional dessert' u

Stop-Glide 8. tiwi:l tsawi:l 'tall Ms' a
9. Xza:ni  xiza:na i

Fricative—Fricative 10.  hsan  his‘a:n i
11.  zyiri s‘ayi:ra a
12.  zbali ziba:la 'trash’ I

Fricative—Stop 13. shatha  siba:ha 'swimming' [
14, ftou:r futsu:r 'breakfast’ u

Fricative—Nasal 15. hmar hima:r 'donkey’ i

L i 16.  xjar gifa:? ‘cucumber’

Fricative—Glide ] . )
17. swaira  siwar ‘bracelet’ I

Nasal-Affricate 18.  ndza:sfa ?idza:s‘a 'pear’

Nasal—Fricative 19. msakSa bacrida ‘cold FM'

Nasal- Liquid 20.  mra: mir?a: 'mirror’

Liquid—Stop 21.  Iba:n Cilki ‘gum’

o L 22.  |haf liha:f ‘blanket' i

Liquid—Fricative . .
23. Isa:n lisa:n 'tongue’ i

Liquid—Nasal 24.  rmuy  rumuf ‘eyelashes’ u

Glide—Fricative 25. wsadi  wisa:da ‘pillow' i

Glide—Liquid 26. wla:d 2awla:d ‘boys'
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Appendix D: Parents approval on participate in the study
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Appendix E: Participants details

R L =

15
16
17

o

19
20
21
22
23
24

25

26

27
28
29
30
31
32
33

34
35
36
37
38
39
40

41

12

43
44
45

46

Age group

(1)
02;00- 02;05

(@)
02;06- 03;00

(3)
03;01- 03;06

(4)
03;07- 04;00

()
04;01- 04;06

(6)
04:;07- 05;00

Name | Gender | D. Birth D. Record | Age | Jatt/ Baga
SaG F. 15/05/2020 | 27/07/2022 | 02;02 J
AIM M. 03/05/2020 | 27/07/2022 | 02;02 J

omw M. 01/08/2020 | 05/08/2022 | 02;00 J

MahG M. 17/03/2020 | 01/08/2022 | 02;04 J
SiG F. 17/03/2020 | 01/08/2022 | 02;04 J

AmW M. 15/05/2020 | 26/07/2022 | 02;02 J
YaD M. 09/12/2018 | 22/09/2021 | 02;09 B
SaH F. 29/09/2018 | 05/04/2021 | 02,06 J
JaSh F. 14/01/2019 | 01/11/2021 | 02;09 J
LaD F. 02/06/2019 | 25/09/2021 | 02;06 B
EhW M. 29/03/2019 | 28/09/2021 | 02,06 J
Qaw M. 03/04/2019 | 03/10/2021 | 02;06 J
Saw F. 20/10/2018 | 17/06/2021 | 02;08 J
Fatw F. 15/09/2018 | 24/04/2021 | 02;07 J
LoZ F. 25/08/2018 | 26/11/2021 | 03;03 B
FaQ F. 24/09/2017 | 25/10/2020 | 03;01 J
Jaw F. 17/01/2017 | 21/02/2020 | 03;01 J
AmG M. 17/07/2018 | 28/10/2021 | 03,03 J
RoA F. 07/09/2018 | 12/01/2021 | 03;04 B
NuN F. 09/10/2018 | 20/11/2021 | 03;01 J
YaN M. 24/04/2021 | 30/10/2021 | 03,06 J

AmM M. 01/07/2018 | 18/11/2021 | 03;04 J
MiW F. 07/10/2017 | 26/09/2021 | 03;11 J
RiW F. 16/09/2017 | 24/09/2021 | 04;00 J
SaA M. 15/08/2017 | 10/06/2021 | 03;10 B
JuKh F. 02/08/2017 | 20/07/2021 | 03;11 J
Faw F. 14/08/2017 | 26/06/2021 | 03;09 J
AdwW M. 14/08/2017 | 26/06/2021 | 03;09 J
ZaM F. 28/05/2017 | 06/04/2021 | 03;11 J

AmSh M. 25/03/2017 | 14/04/2021 | 04,00 J
Kiw M. 02/02/2017 | 11/05/2021 | 04;02 J
JaM F. 17/01/2017 | 17/05/2021 | 04;04 J
MaG F. 18/02/2017 | 26/04/2021 | 04;02 J
SoKh F. 20/11/2016 | 15/06/2021 | 04,06 J
omG M. 28/03/2017 | 06/09/2021 | 04;05 J
AIW. M. 24/10/2017 | 12/02/2021 | 04;01 J
AhN M. 16/09/2017 | 24/11/2021 | 04,02 J
NaSh M. 19/11/2017 | 21/01/2022 | 04;02 J
AbW M. 26/02/2017 | 28/09/2021 | 04,07 J
Jaw F. 18/01/2017 | 28/09/2021 | 04,08 J
MiW F. 12/11/2016 | 25/09/2021 | 04;10 J
AdM M. 18/02/2017 | 18/11/2021 | 04,09 J
Nuw F. 14/11/2016 | 27/10/2021 | 04;11 J
MaO F. 18/02/2017 | 06/12/2021 | 04;11 J
SiSh F. 04/06/2017 | 06/12/2021 | 04;06 J
Saw F. 24/12/2016 | 30/11/2021 | 04;11 J
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Appendix F: Repair strategies by sonority profile and age group

Age group | Faithful [ C1 deletion|C2 deletion | Prothesis | Epenthesis [ Metathesis | Total
1 13 42% | 4 13% | 1 3% |5 16%|8 26% |0 0 31
2 16 30% | O 0 4 7% |31 57% (3 6% 0 0 54
2y 3 31 49% | O 0 2 3% |26 39% |6 9% 0 0 67
& 4 30 51% | O 0 1 2% 125 42% |4 7% 0 0 61
5 52 79% | 0O 0 0 0 10 15% |4 6% 0 0 68
6 46 64% | O 0 0 0 18 25% |8 11% | O 0 73
1 7 41% | 1 7% | 1 7% |1 7% [5 33% |0 0 15
o 2 9 41% | 2 9% | 0 0 11 50% | 0 0 0 0 22
§ 3 15 56% | 1 4% | 0 0 10 37% |1 4% 0 0 27
g 4 15 53% | 1 4% | 0 0 11 39% |1 4% 0 0 28
c 5 19 70% | O 0 0 0 6 22% |2 7% 0 0 27
6 20 69% | O 0 0 0 8 28% |1 3% 0 0 29
1 1 4% [21 75% | O 0 0 0 6 21% |0 0 28
2 6 134%(| 13 29% | O 0 24 53% |1 2% 1 2% 45
;IJ'I 3 7 154%| 9 20% | O 0 30 65% |0 0 0 0 46
= 4 15 28% | 8 15% | 1 2% 130 56% | O 0 0 0 54
5 22 38% |10 17% | 1 2% 124 41% | 0 0 1 2% 58
6 29 51% | 5 9% (O 0 23 40% | 0 0 0 0 57
Appendix G: Prothesis across age groups
Age group Rise Plateau Fall
no. % no. % no. %
1 5 | 17% | 1 7% 0 0%
2 30 | 60% | 11 | 50% | 24 | 53%
3 26 | 43% | 10 | 37% | 30 | 65%
4 24 | 44% | 11 | 41% | 30 | 55%
5 10 | 16% | 6 | 22% | 24 | 41%
6 18 | 27% | 8 | 28% | 23 | 40%
Appendix H: Epenthesis across age groups
Age group Rise Plateau Fall
no. % no. % no. %
1 8 | 27% | 5 | 33% | 5 | 19%
2 2 4% 0 0% 1 2%
3 3 5% 1 4% 0 0%
4 1 2% 1 4% 0 0%
5 0 0% 2 7% 0 0%
6 2 3% 1 3% 0 0%
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Appendix I:

C-deletion across age groups

Age Rise Plateau Fall Total

group Ci C C1 C C1 C C1 C
1 4 13% |1 3% |1 7T%| 1 7T%|21 75% | 0 0% 26 2
2 0 0% |2 4% |2 9% | 0 0% |13 29% | 0 0% 15 2
3 0 0% |0 0%|1 4%|0 0%| 9 20%| 0 0% 10 0
4 0 0% |0 0%|1 4%| 0 0%| 8 15% | 1 2% 9 1
5 0 0% |0 0% |0 0%|0 0%|10 17% | 1 2% 10 1
6 0 0% |0 0% |0 0%|0 0%|5 9% |0 0% 5 0
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98PN

DNYY MNY DY TTINNND DN MY»DNN MII NMHVIVONI DOWNNYN DT ,NAY NYDY ToNNa
PO NNIYN NN NOYN NYIDT YD IV NNYNIN : NIV NYIIID MYIND NIV HONY PV .DOWI) DY
S TINK NPDVINP MDA DAY NOVYN NYOIN OMNWHN D NWON 1O (Tomassello 2003)
DOWAVNN D MDA N2 D1HDININ DIXIDON DIV PNNA NDNN PONNN TA0ND XD NIV NIV
.(1968 ,1959 >pOniN) NwrdN Sy

Y VPHNT -XNID VPYNITL) NIAYTH NIV D1DINN MNIS NYIDT NN NIPN T 7PNIDA 91720 115
9597792 DMNYNN OPDONN MNIN NIVONND 1) DY NXATY , 7 TIND MVITIVON MIAIYY T .(N)
TNPNA OMHDIDNN NINIPY DM9NN DOIONN NININ DY YO ¥ 1) DY 1d¥29yD : ONDY NPIMDN
AN NIV j-sCawwitG /ooy Ibu: b 0910 ,70NTD) -0, -m, j- NNSNNN NN NIYNL DINPIY IUND
NMVIVONI OWVNNYN NINTH DAY DWWV DX MINK MY NMTA (SSP -n nx 0M9n
TNYY HY NVNPVYN .NYIIIN DY DINMYNRIN DAY TNNI DMIINND MNIND NN VWD YT MNY VIV
,N9951,(VDOOL) DINNY DIDY ,(PPDIVIAN) NI DININOYN NIV PA NYNN DV NITNN,NINNND NIND
Mcloed, ) ©»2>nN NN YOI MIPNY DY DXIPNNI MIONNY NMVIVDR N coalescence -
POOIID ,NIN MNP NMLIVON 120N .(Doorn &Reed 2001, Ben-David 2001, Danna 2009
Danna -21(2009) Daana 9pnna DMV MIVIVON XN (1I¥2 OMNNOYN MW MY NYNN DY NITHN)
NNV NITH NPATY VI DITIIW NIYD NNV MPIVIVON NN 1T NIVIVON . (2018) & Khrais
95y (2003) Kiparsy myv nx DXIN POOIINT YINIYW .MINN MY IWITY DYT2 YN DTN X9 N3
nynnnw VC dialects -n n¥apY no»w NyN 1) DY mA9Y 199 ,1000590 NY29Y 1YY NPON
LNI8A DNINYN NIV PA XD PYNIN NNOYN N9 NYTHIN NNDN DOVPINTN NP NVTMNIN
D»YNN MIMNIY DOVVAN DN ,0N9Y PITPTI VDIV JNY PRY MINK MY DIWINIYW D> 7NN
Mcloed, Doorn &Reed 2003, Algattan ,2016 YX-N2) T¥7-32,2001 TYT-12) 1T NIVIVON MYNNNI
NAYO NYOWNN DY DMOWN DXTOW PO NN MIVIVON NRDN DD NN LDV 199 (2015
YNNYUND DN DXTIOU NN PONN-NNDN NYNN DN MYNHN dNYD ONMNNA 19D .1NPNION
NS D INDN PO -NNYN -XNYIAN NTYNN ,D7APNI . MINK NPHVIVONI TYUND INY DDV
NNIPY MTIONY ONY IO ,OOYDIDNRN MNIPYNN DYV 7PN OOINNN MMIND
VIV NPIVIVONX NPNA DY D) YW DM ,DNIN NN DIDMIN INY DTPIN I DMODINN
.DN2 DVNNYN DXTIOW NINN

(ONIWI YOIWNN XA T9D) IVHN DY ,NPDIDVL MNNAND MDY, 0»NYD TN DT 46 PN MY IPNNI
19 MNP YYO IPOIN DTN .(MPNA VN M MNNINX DY NNHD NDIND NIMY) NPRIAND DXOYN)
nYwnNn .02;00- 02;05; 02;06-03;00; 03;01- 03-06; 03;07-04;00; 04;01- 04;06; 04;07- 05;00
MIANNM WIPIN DX, NPNININ DY NNIANI DOVHVN NNOVNI MNHNN DPY NN DY NINNIY
D9 (2) , N2 NN D919 DY DN (1) : DINYW DI NYIDWN PN NNOWNIA DIDXNN IPNVNIN DNDY
DAY O¥2X0N MNYIY MTIR YN TP NIND 2979 0y 09 (3) -1, plateau -y1ap »1IND 99179 oy
(CDS) ©>712-191 MN2T OW0WNP TITIWVIN

MYNYNN NPILIVORIY ONONN MNIND DINYPN DMIDIDNN DINDON NYIVY NN MY IPNN2
-1 ,(Clements 1990 1992) SDP ,(Steriade 1982, Selkirk 1984, Clements 1990) SSP : m1778 vwrab
.(Murray &Vennemann 1983, Vennemann 1988) SCL
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