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Abstract

This dissertation explores the phonetics and phonology of voicing and emphatic assimilation
across morpheme boundaries and investigates gemination word-medially and word-finally in
Rural Jordanian Arabic (RJA).

The results reveal that assimilation across morpheme boundaries behaves differently from
assimilation across word boundaries in RJA. Vowel duration and vowel F1 were found robust
parameters to indicate voicing assimilation. Similarly, F1, F2, and F3 were also adequate
correlates to indicate emphatic assimilation. Phonologically, assimilation is best accounted for
through the Sonority Hierarchy, Notion of Dominance, and Obligatory Contour Principle. For
gemination, consonant as well as vowel durations were found robust acoustic correlates to
discriminate geminates from singletons. Phonologically short vowels in the geminate context are
significantly shorter than those in singleton context, while phonologically long vowels in
geminate context are significantly longer than those in singleton context. The results indicate that
the proportional differences between geminates and singletons based on word position and
syllable structure are significantly different. Geminates word-medially are one and a half times
longer than geminates word-finally. It has also been found that there is a temporal compensation
between geminate consonants and the preceding vowels. Phonologically, geminates are best

accounted for through prosodic weight rather than prosodic length.
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Chapter One

1. Introduction

This dissertation investigates the phonetics and phonology of Rural Jordanian Arabic
(henceforth RJA), focusing on patterns of assimilation and gemination. This study
investigates the full extent of assimilation across morpheme boundaries in terms of voicing
and emphasis, and the full extent of gemination word-medially and word-finally in an
understudied variety of Arabic, RJA, a Levantine dialect spoken by village dwellers in the
north part of Jordan. This work will contribute to the literature of the phonology and
typology of Arabic dialects in general and Jordanian Arabic dialects in particular. More
particularly, it will bridge a gap in the literature concerning voicing assimilation, emphatic

assimilation as well as gemination.

Assimilation and gemination have received a good amount of attention in the literature
on Spoken Arabic in general. However, for assimilation across morpheme boundaries
(between bound morphemes and stems), this attention is nearly completely limited to the
study of the assimilation of the definite article (Elramli, 2012; Heselwood and Watson,
2013; Benyoucef and Mahadin, 2013; Youssef, 2013). Similarly, little is known about the
phonetic realization of geminate-singleton contrast in Jordanian Arabic, to the best of my
knowledge. Most studies have investigated gemination word-finally (Al-Tamimi, Abu-

Abbas, and Tarawneh, 2010; Abu-Abbas, Zuraiq and Abdel-Ghafer, 2011).



In this dissertation, I adopt the view that phonetics and phonology operate in tandem,
and that they should be integrated and combined as they complement each other. The
rationale behind this view in this work is to deal with assimilation and gemination in a
comprehensive manner: investigating them phonetically as well as phonologically, which
gives the present study more value. Ohala (1990) metaphorically describes the inseparability
of phonetics and phonology as studying chemistry and biology in molecular biology. He
also refers to phonology as the ‘software’ which drives the act of speech, since it includes
the ‘mental representations’ of words and the knowledge speakers have of the relationships
between words, and describes phonetics as the ‘hardware’ which ‘implements the control
signals from the phonological component’ (cf. Zawaydeh, 1999). He lists the following two
merits of combining phonetics and phonology when studying a language phenomenon.
First, a sense of simplicity can be achieved when employing both phonetics and phonology
in language study. This sense of simplicity can be achieved through investigating and
accounting for phonological processes phonetically. One example he provides is accounting
for stop devoicing and the affrication of stops before high vowels and diphthongs using
aerodynamic factors. The second advantage is that phonological hypotheses can be tested
empirically provided that phonetics and phonology are integrated and employed. Therefore,
it is good to further investigate assumptions in phonology phonetically (Zawaydeh, 1999).
Kingston (2007) also asserts that phonetics interfaces with phonology in three domains.
First, distinctive features are defined using phonetic terms. Second, many phonological
patterns have phonetic grounding. Third, phonological representations are needed for

phonetic research. Therefore, the results of the study are treated and processed first



phonetically and acoustically and then are explained in light of the non-linear phonology

approaches.

Based on the discussion above on the importance of couching language study
phonetically and phonologically, in this study I investigate voicing and emphatic
assimilation as well as gemination phonetically to see what phonetic properties they may
exhibit, and then these properties are discussed phonologically using current and widely

used phonological frameworks, i.e., autosegmental theory and moraic theory.

The importance of the current study is fourfold. First, RJA is an understudied variety
of Arabic, which appears to display different phonetic properties from other Arabic
varieties, including Urban Jordanian Arabic and Bedouin Jordanian Arabic. Second, this is
the first study to acoustically analyze Arabic assimilation across morpheme boundaries in a
comprehensive manner, investigating several different morphemes and not just the definite
article and using different acoustic correlates. Third, it acoustically analyzes gemination
word-medially and word-finally, using different durational acoustic correlates and using all
the consonants of RJA. Finally, the acoustic and phonetic findings are explained within the

current nonlinear phonological approaches.

One of the goals of this study is to compare the similarities/differences between RJA
(based on the findings of the current study) and other Arabic dialects, especially in the
Levantine region (based on the findings of the published studies in the literature) in terms of
assimilation and gemination. This helps us to draw a better picture of the dialect phonetic
differences and to check whether these phonetic differences are more prominent within or

outside the same geographical areas. The anticipated similarities and differences will be



based on acoustic analysis. Thus, the current study seeks answers to the following

questions:

1. Do voicing assimilation and emphatic assimilation across morpheme boundaries
behave like assimilation across word boundaries?

2. Does RJA have unique phonetic properties that are not shared with other spoken
Arabic dialects in terms of voicing and emphatic assimilation?

3. In what positions does RJA contrast geminates with singletons? And is there a
temporal compensation between consonant duration and the preceding vowel
duration?

The motivation for the study comes from my observation that some Rural Jordanian
Arabic speakers tend to spell out assimilation between consonants across morpheme
boundaries in computer-mediated communications on the social media in Romanized
Arabic. For example, they would assimilate the definite article ‘?i/’ to a following fricative
phoneme like ‘s’ in a word like salam ‘peace’ and write it as is-salam ‘the peace’, or even
when they code-switch between the Arabic definite article 2i/ and English lexical words on
computer-mediated communications in a word like ‘el-security’ and write it as ‘essecurity’,
meaning ‘the security’ (see Al-Deaibes, 2016). They also tend to double/duplicate a
consonant when it is geminated to tell the reader that it is a geminated version of a singleton
consonant to avoid confusion of meaning. For example, the word badal ‘exchange.N’ is

contrasted with the word baddal ‘exchange.V’ by doubling the letter /d/ to show that it is a

verb not a noun.

The dissertation is comprised of seven chapters and is organized as follows. In the

current chapter, I show the importance of investigating assimilation and gemination from the



point of view of the relationship between phonetics and phonology. Then, I introduce the
phonological frameworks that I am following to explain the phonetic results of assimilation
and gemination. Finally, I shed some light on the Jordanian Arabic dialects with special

emphasis on the dialect under investigation.

Chapter two is dedicated to the vowel and consonant inventory in RJA. It also
compares/contrasts the RJA vowels and consonants with those in Modern Standard Arabic
(MSA) and shows how vowels shifted overtime. In this chapter, I also examine whether the
diphthongs in MSA have undergone monophthongization in RJA, and I investigate whether
this phenomenon is allophonic or phonemic. Then, I briefly introduce some phonological
processes in RJA, e.g., epenthesis, metathesis, syncope, and word stress. Finally, I provide

and a brief overview of the morphology of RJA.

Chapter three is dedicated to the methods used in collecting and analyzing the data. It
describes the speech material used in the study for both assimilation and gemination, gives
some information about the participants from whom I collected the data, and describes the
research ethics followed for the data collection. It, then, shows how the data is collected and
how it is analyzed acoustically. Finally, I give an explanation of the statistical analysis used

in the dissertation.

Chapter four discusses voicing assimilation. In this chapter, I provide some
background on assimilation in Arabic as well as the most relevant literature pertaining to
voicing assimilation. Later, I present the acoustic correlates that will be used in the
experiment. [ present the voicing assimilation results. I show how voicing assimilation

across morpheme boundaries as contrasts with assimilation across word boundaries, and I



also use acoustic measurements to support my results and to avoid making the study
impressionistic. After presenting the results of the experiment, I explain the results
phonologically and compare and contrast my results with other published work on voicing

assimilation.

In chapter five, I give a brief background on emphatic assimilation followed by an
overview of the acoustic correlates adopted in the experiment. Then, I present emphatic
assimilation results. I also show that emphasis should be taken into consideration when
investigating assimilation in Arabic. I acoustically show that emphasis does take place in
RJA assimilation across morpheme boundaries and discuss the most salient acoustic
correlates to examine emphatic assimilation in RJA. I also show that my results are different

from those conducted on emphatic assimilation across word boundaries.

Chapter six deals with gemination word-medially and word finally. In this chapter, I
give an introduction of gemination followed by relevant work on consonant gemination.
Later, I present the acoustic correlates that will be used in the experiment. Then, I examine
the durational acoustic correlates on gemination and conclude with which is the most salient
acoustic correlate to be adopted when investigating gemination in RJA. Finally, I show that
gemination does exist and that it is phonemic in RJA, and I investigate the controversy in

the literature whether there is gemination word-finally in RJA.

Chapter seven is dedicated to the discussion of the results of assimilation and
gemination findings in comparison with the results drawn from other studies on other

dialects. This chapter also summarizes and discusses the overall results of the experiments.



1.1 Theoretical frameworks

In this section, I briefly present the primary frameworks of non-linear phonology, i.e.,
autosegmental phonology (Goldsmith, 1976), Feature Geometry (Clements, 1985;
McCarthy, 1988), and Moraic theory (Hyman, 1985; McCarthy and Prince, 1986; Hayes,
1989) for the representation of assimilation and gemination and provide the relevant

assumptions that will be adopted in this dissertation.

1.1.1 Autosegmental theory and feature geometry

Autosegmental theory was proposed by Goldsmith (1976) in his dissertation and has been
adopted and argued for by other linguists (Clements, 1976; 1985a; Kiparsky, 1981;
McCarthy, 1986; Odden, 1988; Goldsmith, 1990; Odden, 1994; Myers, 1997) as a result of
the Sound Pattern of English (SPE) Chomsky and Halle, 1968) model’s failure and
inappropriateness to account for the suprasegmental phenomena. Autosegmental theory is
primarily a nonlinear model that treats features independently, not as if they were grouped
together in segments, and it allows features to overlap, and thus, features are organized as
autosegments associated with nodes to consonants (Cs) and vowels (Vs). This model
focuses on stress, tone, nasal harmony, vowels, etc., and goes beyond manner and place of
articulations. According to this model, each autosegmental tier contains a sequence of
autosegments that are organized linearly, and different features are placed on separate tiers
that are organized by association lines. These features are organized under subordinate
nodes called ‘class nodes’ that are dominated by another upper class node called ‘root node’.
The class node entails the laryngeal nodes, supralaryngeal nodes, place nodes, and manner

nodes. The root node is linked to the CV-tier (Clements, 1985). According to Mahadin and



Bader (1996), this kind of organization triggers association and dissociation of lines and
features to take place at different tiers, and that the spreading of the root node results in a
total assimilation, and the spreading of place nodes results in homo-organic clusters (p. 90).
The following Figure (1) illustrates one possible alternative for the organization of the tiers

in this model.

Figure (1): Distribution of features (Kenstowicz, 1994: 146)

[contin]
[strid] —— [consonant]/ [sonorant]
[lateral]
oral nasal pharyngeal
labial coronal dorsal soft palate radical laryngeal

A ANANN

[round] [anter] [distrib] [back] [high] [low] [nasal] [ATR] [RTR][spread] [constr gl][voiced]



According to Figure (1) above, any node that is an independent object is called
‘autosegment’ and is represented on its own tier and includes a set features. Goldsmith,
(1990) describes it as ‘each tier itself consists of a string of segments but the segments on
each tier differ with regards to what features are specified in them (p. 8).” The distribution of
features in Figure (1) above can be explained through Feature Geometry (Clements, 1985;
Halle, 1992), which grew out of the autosegmental theory. In Feature Geometry, features act
as units and some features are dependent on other features. For instance, the features
[distributed] and [anterior] are compatible with coronals but not velars or labials, and in
assimilation processes, certain spreading features are contingent on the presence of features
shared between the trigger and the undergoer (Cole, 1987, cited in Watson, 2002: 24). For
example, in the words [green beans] the [n] becomes [m] when followed by the labial [b]
because the trigger [b] and the undergoer [n] are both [+anterior], which is a shared feature.
The distinctive features within this model are organized in a hierarchical manner and
forming a natural class. The top root node includes the major class features [consonants] and
[sonorants] which classify sounds into vowels vs. consonants and obstruents vs. sonorants.
Right below the root node lies the cavity specification which includes oral, nasal, and
pharyngeal, where the constriction is formed. The major articulators, labial, coronal, dorsal,
soft palate, radical, glottal, are grouped under the cavity specification and different terminal

features are dependent on these major articulators.

Watson (2002:25) proposes that the features and the feature values should meet the
following criteria, and she also proposes a feature geometry tree for Arabic as shown in

Figure (2) below.



(1). Phonological features are articulatorily appropriate.

(2). Phonological features and the relationships between phonological features are
sufficient to distinguish all the phonemes in the language.

(3). Phonological features are sufficient and necessary to account for phonological
processes in the language.

(4). The inventory of phonological features in a language is minimally redundant.

Figure (2): Feature geometry tree for Arabic (Watson, 2002: 25)

Root [consonantal], [sonorant]

laryngeal [continuant] [nasal] [lateral] [strident]
[voice]
place
[labial] [coronal] [dorsal] [guttural]

Watson (2002) describes this organization of features as follows. The laryngeal node and

the place node are not enclosed in square brackets because they are structural organizational
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nodes, and they cannot be terminal nodes because they do not have any phonetic content.
The structural organizational nodes, according to McCarthy (1988), play no role in the
feature geometry because they do not have any phonetic content. Any node that does not
have dependent nodes is considered a terminal node that must have phonetic content. Nodes
which are dominated are referred to as daughter nodes while the dominant nodes are referred

to as mother nodes.

In this dissertation, I adopt the Notion of Dominance model (the property that makes
linguistic units survive) proposed by Mohanan (1993) to account for the emphatic as well as
the voicing assimilation. The essence of this models is that the dominant unit resists the
forces to alter its properties. According to Mohanan (1993), an assimilatory situation is one
in which two units have ‘conflicting specification’ and the specification of one unit
dominates, and therefore overrides that of the other. He also provides this example for
clarification. In /mk/ —/gk/, the specification [+back, -ant] dominates and overrides the
specification [-back, +ant]. When the specification of X overrides the specification of Y, X
is the trigger and Y is the undergoer (p. 89). Dominance is manifest in a number of areas:
certain phonological features are more dominant than others: [sonorant] is a weak feature,
for example, and the target of assimilation is usually the more sonorous consonant.
Conversely, the trigger is the less sonorant consonant, and sonorants rarely trigger
assimilation (Watson, 2002: 214). According to Mohanan, the features [-coronal], [-
anterior], and [+back] are dominant because they are marked values while [+coronal],
[+anterior], and [-back] are not because the latter are unmarked values, and, accordingly, he

provides the following dominance scale (1).
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(1). Dominance scale (Mohanan, 1993)

Least dominant Most dominant

Alveolar < palatal <  velar

labial

Mohanan’s (1993) Dominance Model can be summarized as follows:

(1). [-son] is dominant while [+son] is not.

(2).[dorsal] is dominant with respect to [labial], and [labial] is dominant with respect to
[coronal].

(3).The onset is dominant in relation to the coda.

(4). The following element is dominant in relation to the preceding element.

In light of what has been presented so far, my argument is that the voicing
assimilation process as well as the emphatic assimilation process both undergo a right-to-
left' spreading across morpheme boundaries (between a bound morpheme and a stem word).
For example, when the coronal [1] of the bound morpheme of the definite article ‘7il’ is
followed by a stem word that begins with an emphatic coronal, the consonant [1] undergoes
emphatic assimilation since it is in the coda position (undergoer) of the preceding syllable,

and the coronal of the stem is in the onset position of the following syllable (trigger) as

1t is worth pointing out that right-to-left in linguistic terms usually means end-to-beginning, even in the
context of languages that are written the other way.
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suggested by Mohanan (1993). This kind of assimilation is triggered by the Obligatory
Contour Principle (OCP), which prohibits two adjacent identical elements at the melodic
level (Leben, 1973; McCarthy, 1986), and this violation is resolved by delinking the
leftmost place feature. The spreading of the feature [emphasis] from right to left is shown
below in (2a) — (2¢) (The dotted line denotes the spreading of a certain feature whereas the

line crossed with the equals sign represents the deletion or delinking).

(2a).
| T
|
Place Place
| |
[coronal] [cTronal] OCP violation!
[emphasis]

(2b). Delinking of leftmost matrix from place node

° °

Place Place

[coronal] [coronal] OCP violation!
[emphasis]
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(2¢). Right-to-left spread of rightmost matrix

T |
Place \\\\ Place
\E;(\);onal]
|
[emphasis]

Similarly, with regards to voicing assimilation, it spreads from right to left, but the OCP
does not motivate this spread because no two identical sounds are required in order for the

[voice] feature to take place. For example, in RJA when the consonant [t] in the bound

morpheme ‘mit’ is followed by a stem word that begins with a voiced non coronal obstruent,

[t], at the coda position, undergoes voicing assimilation (it vacuums the [voice] feature from

the onset as it is more dominant) as shown below in (3), which is adapted from Watson

(2002), but generalized for any [F].

(3). right- to-left spread of voice

| |
Place Place
| |
[cont]«\\ [cont]
[voice]
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1.1.2 Moraic theory

Moraic Theory has been first introduced by Hyman (1984) and been argued for by other
linguists like Hayes, 1989; Davis, 1994; Davis, 1999; Topintzi, 2008, to mention a few.
Geminates-singleton contrast has been investigated cross-linguistically in different models
and has been viewed differently. For example, in SPE, Chomsky and Halle (1968) describe
geminates based on their binary distinctive feature [+ long] in which one representation is a
single consonant [+long] whereas in the second there are two consonants where each of
which is specified for the [-long] feature as shown in the following example (4) (Ham,

2001).

(4). Geminate representation in SPE

a. One [+long] consonant b. Two [-long] consonants
+long -long [-longJ
+cons +cons +cons

This representation, according to Ham, (2001) creates an ambiguity problem because in
some languages geminates are bi-segmental sequences whereas in other languages they are
single long consonants. This is essentially the difference between Delattre (1971) and

Ladefoged’s (1971) view of geminates (see section 6.1).

With regards to the prosodic length representation, a geminate is linked to two C-slots

as in (5a), which shows that a geminate is a long consonant that has two timing units,
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whereas a singleton is linked to a single C-slot and has one timing unit as in (5b) (McCarthy,

1979; Leben, 1980) as shown in (5) below.

(5). Geminate-singleton representation in prosodic length

a. Geminate consonant b. Singleton consonant
C C C
X X

Geminates and singletons are distinguished within Moraic Theory based on their
inherent weight. While geminates are underlyingly moraic, singletons are not. Long vowels
are bimoraic, short vowels are monomoraic (Hayes, 1989), and any CVC syllable is
considered a heavy syllable if the coda consonants is part of an underlying geminate. The

following representation in (6) shows the length contrast based on inherent weight.

(6). Geminate consonants represented as prosodic weight (Hayes, 1989)

(@ p (b) u u (©) (d p

a=/a/ a=/a:/ t=/t/ t=/tt/

16



As shown in the above representation (6), a short vowel (a) and a geminate (long)
consonant (d) are linked to one mora whereas a long vowel (b) is linked to two morae, and a

singleton consonant is moraless/weightless.

1.2 An overview of Arabic dialects

The Arabic language, spoken in the Middle East and North Africa and one of the official six
languages of the United Nations (United Nations, 2011), encompasses many dialects

distributed according to the geographical areas in the Arab World as shown in Figure (3)

below.

Figure (3): Regional dialects of Arabic’
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The lack of cross-dialectal studies makes it hard to predict what is linguistically common
and what is not in spoken Arabic dialects. Although Arabic dialects are frequently named
using political labels, such as Jordanian Arabic, Egyptian Arabic, Syrian Arabic, etc.,
spoken Arabic dialects, especially the ones spoken in neighboring countries, are best viewed
and classified geographically rather than politically. The political boundaries were drawn by

the British and French colonial powers in the early twentieth century.

Although there are political boundaries that separate countries from each other, the
dialects are not affected by these fuzzy geographical boundaries, and thus we find shared
dialects between two or more countries. For example, Levantine Arabic is spoken by the
people of Jordan, Syria, Lebanon, West Bank, and Israel. Gulf Arabic is spoken by the
people of the Gulf States that include Saudi Arabia, Kuwait, United Arab Emirates, Oman,
Qatar, and Bahrain. Maghrebi Arabic is the dialect spoken by the people of Algeria,
Morocco, Tunisia, and Libya. Egyptian Arabic is spoken by the people of Egypt and many

others in Sudan (see Figure 4 below).

Geographically-close dialects (e.g., Levantine dialects, Gulf dialects, etc.) may show
some linguistic similarities though there are also many striking differences between them as
well. And on many syntactic, phonological and morphological levels, the political
boundaries between the countries, where these dialects are spoken, ‘have no bearing on the

placing of isoglosses’, but crucial differences still do exist (Horesh, 2014: 13).
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Figure (4): Breakdown of Arabic dialects (Zaidan and Callison-Burch, 2013)

However, in each country of those mentioned above, there are sub-dialects that are
somewhat phonetically, lexically, or syntactically different from each other because they are
spoken by different tribes that descend from different countries and regions and because of
the language contact between the people who live in the areas that are close to the borders
of other countries, where there are no sharp geographical boundaries. Therefore, we can find
dialects that are shared by speakers of two or more cities in two different countries to be
more homogenous than others in cities within one country. For example, the people who
live in the southern parts of Syria and the people who live in the northern parts of Jordan

speak the same dialect due to the geographical proximity of those two areas, which are

19



referred to as ‘Houran P