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Abstract

The present study offers a descriptive examination of the Arabic phoneme /r/, renowned for its
intricate and diverse nature within the Arabic phonological system. This research investigates
the varied manifestations of the phoneme /r/ in different regional dialects, with a specific
emphasis on its pronunciation in the initial, middle, and final positions of words. The paper's
significance is rooted in its contribution to the comprehension of the Arabic /r/ phoneme, a
multifaceted and diverse sound within Arabic phonological systems. The paper illuminates the
phonetic variability of the /r/ by analyzing its distinct manifestations across diverse Arabic
dialects and regions. This can potentially facilitate language acquisition and instruction. The
investigation conducted by the authors pertains to the marked and unmarked characteristics of
the phonological /r/ in Arabic. The population under investigation comprises a randomly
selected group of Arabic-speaking individuals aged 18 years and older, encompassing both
genders and hailing from diverse countries and regions. The study employs a descriptive-
analytical methodology, utilizing a unique features matrix and the Audacity Sound Recording
and Analysis Application to examine the gathered data. The findings of the research enhance
the comprehension of the phonetic variability that typifies the Arabic /r/ phoneme and elucidate
its manifestation in diverse contexts and geographical locations. Furthermore, the outcomes of
this investigation hold significance for the domain of language education and acquisition, and
the techniques utilized were designed to guarantee the precision and dependability of the
gathered information.
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Introduction

Speech sounds are diverse and vary greatly in their articulation and distribution in
different languages. One such sound that has been of great interest to linguists is the /r/
phoneme, which is present in almost all languages. Despite its widespread occurrence, the
articulation of /r/ varies greatly across languages and has been described as “elusive in nature”
(Tawfig, 2010, p. 31). While /r/ is classified as a rhotic sound, it encompasses a wide range of
variations in terms of place and manner of articulation. Rhotics can involve dental/alveolar,
postalveolar-retroflex, and uvular places of articulation, and may be realized as trills, fricatives,
approximants, taps/flaps, or even vowels (Wiese, 2001).

Arabic, the official language of seventeen countries, provides an interesting case study
for investigating the articulation of /r/. In classical Arabic, /r/ is trilled by repeatedly moving
the tongue against the coronal passive articulator (Saleh et al., 2000), or "/r/ will be a tap/flap
in intervocalic position; a single rhotic can occur as a tap/flap,” as claimed by Mahyoob (2021,
p. 11). However, the realization of /r/ varies from one Arabic dialect to another.

This paper aims to provide a descriptive analysis of the Arabic /r/ from different regions
and answer the following questions:

1) What are the most salient realizations of some Arabic r's in word-initial, medial, and

final positions?

2) What are the marked and unmarked features of /r/ in Arabic phonology?

By investigating the production of Arabic /r/ in different dialects and regions, this study
will contribute to our understanding of the phonetic diversity that characterizes this important
sound in Arabic and shed light on the ways in which it is realized across different contexts and
regions.

Literature Review

The rhotic /r/ phoneme is a consonant that appears in a wide range of manners and
places of articulation in world languages, ranging from the alveolar trill /r/ to a variety of
configurations in the oral cavity. These variations create challenges for linguists in terms of
classification and identification. Despite the differences, all rhotics share similar phonological
behavior and tend to appear in the nucleus of the syllable next to vowels (Wiese, 2011).

Rhotic /r/
Rhotic sounds, also known as the /r/ phoneme, represent an intricate and multifaceted

phonetic phenomenon. These sounds are observed to be highly variable across the languages
of the world, demonstrating an expansive range of manners and places of articulation (Hamann,
2003; Ladefoged & Maddieson, 1998; Velde & Hout, 2002). Ladefoged and Maddieson (1998)
describe them as covering a wide range, extending from typical alveolar trills to different fricatives,
and they may be articulated from positions as diverse as the uvular to the lips. This vast array
creates a multitude of possible configurations in the oral cavity, leading to, as claimed by Velde
and Hout (2002) "a dispersed set of sounds: trills, taps, flaps, fricatives, and approximants, with
varying places of articulation” (p. 1).



Among the examples of these myriad realizations are the post-alveolar retroflex /r/
phoneme, which may manifest as flaps [], central approximants [1], or even fricative trills [r]
(Hall, 1997; Hamann, 2003). Furthermore, rhotics can occur in multiple places of articulation,
resulting in various realizations such as the labiodental approximant [v], bilabial trill [8], and
the uvular trill [r], a complexity that Hall (1997) describes as captivating and challenging.
However, the studies by Anselme et al. (2023), Wiese (2001), and Ignatova et al. (2018)
collectively referred to the idea that trills are less frequent compared to taps in the realization
of the /r/ phoneme. This observation may suggest variations in the phonetic realization of /r/
across different languages and dialects or in different contexts within a single language.

The multifaceted nature of rhotic sounds extends beyond simple phonetic classification.
As Wells (1982) notes, they may also encompass non-rhotic dialects and phenomena like r-
sandhi, intrusive-r, and linking-r. The diverse manifestations and idiosyncrasies of /r/
realizations make them a subject of rich academic exploration, but not without challenges.
Specific issues arise in the classification and identification of these sounds, such as the
historical debate surrounding the differentiation between flaps and taps, a topic that Catford
(1988) described as an "alternation™ between the "complete closure of a stop and the openness”
of a vowel (p. 65).

The task of finding a unifying feature among all r-phonemes can further compound this
complexity. Ladefoged and Maddieson (1998) insightfully observed that the only evident
connection between these variations might be the historical links they share as “the family of
rhotics” (p. 232). Yet, amidst this remarkable diversity, there exists a commonality in the
phonological behavior of the /r/ phoneme. Hall (1997) points out that they commonly occur
within the core of a syllable, adjacent to vowels, a trait that transcends the otherwise perplexing
diversity of this sound category. In summary, rhotic sounds, with their wide-ranging manners
and places of articulation, intricate relationships with dialects, and the challenges posed in their
classification and identification, remain an area of continuous fascination and inquiry in the
field of linguistics. Their elusive nature continues to inspire further research and exploration.

English /r/ and its variations have received much attention and analysis in the literature.
It is mainly referred to as a voiced post-alveolar approximant [1] and shows great variability
across dialects and accents (Wells, 1982). In American English, [1] is used prevocalically, while
an r-colored vowel like ‘'molar' [3-] appears elsewhere. However, variations exist within and
between states, depending on location. For example, a labiodental approximant [v] can be
found in Brooklynese English (Wells, 1982). In Canadian English, /r/ is a coronal approximant,
with its syllabic counterpart being [3-]. South African English has a strengthened /r/, realized
asatap [r] in intervocalic positions or before a velar plosive or /0/; or as a post-alveolar fricative
[2] in word-initial positions (Wells, 1982). A labiodental approximant [v] is also found in
British English but is viewed as affected and infantile speech (Foulkes & Docherty, 2001). This
has labeled [v] as a pretentious form of speech adopted by the upper class. Thus, it cannot be
linked to a particular regional accent but rather to social status. In the present day, however,
this is no longer the case, as Foulkes and Docherty (2001) found that the variant is used in
Derby among young speakers of both the middle and working classes, unlike the second
Newcastle group.



Australian English is considered a non-rhotic language, meaning that the /r/ is not
pronounced at the end of a syllable or before a consonant. However, in intervocalic positions,
the /r/ is sometimes pronounced as a voiced alveolar stop [d] or as a voiceless alveolar stop
with a raised diacritic [d] (Cox, 2012). This variation in the pronunciation of /r/ is believed to
be influenced by social factors, such as education, age, and region (Harrington et al., 2000). It
has also been suggested that this variation may be linked to the influence of Australian
Aboriginal languages, some of which have a similar sound in their phonetic inventory (Butcher
& Williams, 2012). Despite the variation, the non-rhotic nature of Australian English is a
defining feature of the dialect and is often associated with the broader cultural identity of
Australians.

In addition to the mentioned instances of English /r/, multifaceted phonological
processes, such as r-sandhi, intrusive-r, and linking-r, among others, shape the intricate
variability of /r/ in English phonology. Each of these processes, though manifesting differently,
shares certain underlying similarities that collectively contribute to the elaborate nature of /r/
within the language system. Milroy (1983) elucidates these phenomena, offering an all-
encompassing illustration that unravels their nuanced interrelationships and
interconnectedness.

R-sandhi embodies a process involving the modification of /r/ in connected discourse,
specifically the insertion of /r/ in syntagmatic structures where a word terminating with a vowel
precedes a word initiating with a vowel. This can be exemplified by the pronunciation of the
phrase "law and order" as "law-r-and-order" in select English dialects (Barras, 2010; Wells,
1982). Distinct from r-sandhi, yet parallel in concept, intrusive-r represents a phonological
occurrence in particular English varieties wherein an /r/ is interpolated between two
sequentially placed words, both of which are either vowel-ending or vowel-starting, such as in
the pronunciation of "idea of it" as "idea-r-of it" (Barras, 2010; Wells, 1982).

Linking-r, a further complexity within this phonological domain, signifies a scenario
where an /r/ is enunciated in contexts where its pronunciation is typically absent, like in the
rendering of "saw a film™ as "saw-r-a film" (Wells, 1982). The convergence of these processes
constructs a multifarious phonological landscape, encapsulating the /r/ in English. Milroy
(1983) accentuates the intricate nature of this landscape, illustrating how one phoneme can
engender multiple rules and contextual variations. These rules help us understand the
complexity of language better, and even though they seem to be very different, they reveal
underlying structural patterns and shared characteristics that fit with the spoken language
system's natural flexibility and ability to change its morphology.

Continuing from the discussion of English phonology, efforts aimed at characterizing
Arabic rhotics have been scattered and show contradictory results. This is mainly due to the
dialectic situation of Arabic and the multitude of regional variations. According to Mahyoob
(2021) and Saleh et al. (2015), the phoneme /r/ has two allophones in Standard Arabic: trill [r]
and flap [r]. Each occurs in certain environments; the trill [r] always occurs in single,
geminated, and intervocalic positions, while the flap [r] occurs in an unstressed syllable.
Mahyoob (2021) concluded that these realizations can change when emphatic sounds precede
the two allophones. Based on contemporary experimental studies in Arabic phonetics, Jameel
(2009) concluded that the tap [r] is restricted to certain positions and some speakers. Youssef's



(2019) study investigated the allophonic variation of Arabic /r/ in multiple Arabic dialects. The
phoneme displayed dialect-specific behavior that varies from allophonic to phonemic
variations.

To capture this variability, dialects were sorted into four different categories. The split-
R category, appearing in Maghrebi, Tunisian, Libyan, and Egyptian Cairene Arabic, recognizes
plain /r/ and an emphatic /r¥/ as two distinct phonemes. They appear in minimal pairs in parallel
phonological environments. The second category hosts dialects that contain one /r/ phoneme,
that is, the emphatic-R. The Arabic dialects of Lebanon, Jordan, Syria, and Palestine have an
emphatic /r*/ with emphatic [r] and plain de-emphaticized [r] allophones. The third type is the
plain-R dialect. In this group, the phoneme is plain /r/ with two emphatic and non-emphatic
allophones. The last group is the uvular-R dialects, with both uvular [¥] and a trill [r] (Watson,
2002).

In the Egyptian dialect, Harrell (1957) reported a trill /r/, whereas Omar (1973)
described Egyptian [r] as a flap and geminated [r] as a trill. Saleh et al. (2015) did a more recent
spectral analysis of Egyptian Cairene /r/. They found that every participant used both
allophones, though taps were used more often than trills. Dyson and Amayreh (2000)
discovered that Jordanian Arabic /r/ manifests as two allophones: the tap and the trill. Different
Sudanese dialects were reported to have a trill /r/ in almost all positions.

Najdi and Hijazi Arabic did receive a separate treatment from Alrasheedi (2022), who
studied the distribution of rhotic allophones in Najdi (Hail) and Hijazi (Mecca) Arabic. He
found that in Najdi Arabic, the voiceless alveolar flap /c/ is realized as a trill [r] following the
stop sounds /b,g,k/, and in geminate and intervocalic positions. On the other hand, Hijazi
Arabic has only one rhotic allophone, which is the emphatic /rf/. However, Hijazi /t°/ has two
variants: a pharyngealized and an epiglottalized version, which vary based on the preceding
and following consonantal context. In both Najdi and Hijazi Arabic, the trill and flap
allophones are not attested.

Overall, the characterization of Arabic rhotic is complex and varies considerably across
dialects. Further research is needed to better understand the phonological and phonetic
properties of Arabic rhotic in different dialects, as well as the factors that may account for the
observed variations.

Markedness

To express the idea that not all sounds and sound combinations in language have equal
status, Trubetzkoy (1939) first introduced the concept of markedness. The concept of
markedness plays a prominent role in phonology as it seeks to understand the ease and
difficulty of pronouncing certain sounds or sound combinations. According to this theory,
sounds and sound combinations that are common, expected, and frequent are called 'unmarked',
while those that are unusual, less common, and hard to articulate are 'marked'. For instance,
coronal sounds like /t/ and /d/ are unmarked with regards to the place of articulation because
they are more frequent in languages, while velar sounds like /k/ and /g/ are marked because
they are less common.



Furthermore, vowel height is an example of markedness in vowel systems. High and
low vowels like /i/ and /a/ are unmarked with respect to mid vowels like /e/ and /o/, as they are
more common in vowel inventories and are often the result of neutralization and epenthesis in
various languages (Rice, 2007). The concept of markedness has been used in various fields,
including linguistics, psychology, and anthropology, to explain why some linguistic structures
are more common and easier to produce than others. Additionally, it has been applied to areas
such as second language acquisition, speech therapy, and natural language processing.
Markedness is a fundamental concept in linguistics that helps to explain the patterns observed
in sound and sound combination systems across different languages. It has numerous
implications in both theoretical and applied linguistics, and its study has greatly contributed to
our understanding of the nature of language.

In Arabic, the phoneme /r/ can be considered a marked sound (Watson, 2002). This is
because in standard Arabic, the pronunciation of /r/ involves a trill or tap sound, which is
relatively difficult to produce for speakers of some languages. In some dialects of Arabic, such
as those spoken in Egypt and parts of the Levant, the sound /r/ is realized as a voiced uvular
fricative [¥], which is also considered marked due to its less common occurrence in the world's
languages. The markedness of the Arabic /r/ has been studied in phonological research. For
example, Inkelas and Orgun (1995) examined how the markedness of the Arabic trill is
reflected in the morphological and phonological patterns of the language. They argue that the
markedness of the trill affects the distribution and behavior of adjacent sounds, as well as the
behavior of the trill itself in certain environments. Overall, the markedness of the Arabic /r/ is
an interesting aspect of the phonology of the language, and its study can help shed light on the
broader topic of markedness in phonology.

Methodology

The study's main objective is to investigate the Arabic /r/ phoneme in different linguistic
environments and regional differences. The researchers used a descriptive-analytic approach,
reviewed relevant literature, and developed a list of 29 Arabic words with the /r/ phoneme. The
study population consisted of random samples of Arabic speakers from Bahrain, Qatar, Kuwait,
Saudi Arabia, Jordan, Lebanon, Egypt, Sudan, Tunisia, and Morocco, and the instruments
included a distinctive features matrix and the Audacity Sound Recording and Analysis App. A
team of qualified arbitrators validated the study's instruments, and the data analysis used
particular phonological processing and procedures. This analysis involved the examination of
particular sounds (or phonemes) used in the language, as well as the rules governing their
organization and their distribution patterns. The methodology was carefully designed to ensure
both accuracy and reliability in the collection and interpretation of data. In this context,
‘accuracy' refers to the closeness of the measurements to the true value, while 'reliability’
denotes the consistency of the measurement process (see Ladefoged & Johnson, 2014).

Study Approach

To align with the study's objectives, questions, and the nature of the problem, the
researchers embraced a descriptive-analytic approach. They diligently reviewed phonology
literature, encompassing basic phonological principles and Arabic-specific studies, to foster a
comprehensive comprehension of Arabic phonology. This comprehensive review aimed to
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unravel the nuances of the Arabic /r/ phoneme in diverse settings and assess regional
disparities. By adopting this approach, the researchers aspired to delve deeper into the
production and pronunciation of the /r/ in Arabic, thereby yielding pedagogical implications
for language instruction and acquisition.

Population

The study population comprised random samples of Arabic speakers from nine Arab countries,
aged eighteen and above, with both male and female participants. Gender and age were not
considered variants in this study. While age and gender are typically influential in language
acquisition and use, the primary focus of this study was on regional variations of the /r/ across
Arabic dialects. Age and gender might have introduced complexities that could detract from
this central focus. Therefore, these factors were controlled to maintain a targeted examination
of the phonological characteristics of interest, aligning with the study's specific goals. The aim
was to collect data from four participants from each region. A total of 67 recordings were
obtained, as shown in Table 1. However, the vowel position within Arabic words can
significantly impact the results of the study, potentially leading to incorrect or misleading
conclusions. Therefore, the researchers meticulously filtered the pronunciations to exclude
those that did not conform to the rules of vowel status and Arabic diacritics. Specifically, any
recordings that demonstrated discrepancies in vowel sound quality were omitted from the
analysis. This precaution was necessary as some recordings exhibited differences in stress
placement, insertions, misreading, or exaggerated and artificial pronunciation of words. Such
inconsistencies could compromise the vowel position and pronunciation, thereby jeopardizing
the integrity of the research findings.

Table 1

Distribution of the Recordings According to Countries

Countries and Regions Participants
Intended Received
Bahrain 4 4
Qatar 4 2
Kuwait 4 1
Saudi Arabia 4 34
Jordan 4 4
Lebanon 4 4
Egypt 4 8
Sudan 4 3
Tunisia 4 3
Morocco 4 4
Total 40 67




Study Instruments

A collection of 29 Arabic words that contain the /r/ phoneme in various contexts, a
matrix of distinguishing traits, and the Audacity Sound Recording and Analysis App were the
three main study tools the researchers chose. A team of knowledgeable arbitrators carefully
selected and approved the list of words by evaluating each item's appropriateness, clarity, and
suitability, as well as its applicability to the subject matter. The arbitrators assessed the words
to make sure they were relevant to the study of Arabic phonology, especially with respect to
the /r/ phoneme. Any words that did not meet this criterion could have introduced unnecessary
variables or noise into the study, potentially skewing the results. The chosen words were
selected for clarity, unambiguity, and relevance to both the regional dialects and the study's
specific phonological focus. This ensured consistent pronunciation among participants and
alignment with the study's objectives, contributing to the accuracy and reliability of the results.

The phonetic characteristics of the /r/ phoneme in various contexts were also examined
by the researchers using a distinguishing features matrix. The most famous of which is the one
developed by the most famous distinctive features matrix is likely associated with the theory
of distinctive features developed by Roman Jakobson, Gunnar Fant, and Morris Halle (1951).
They were able to discern the distinctive characteristics of the /r/ in various circumstances
thanks to this matrix, which also served as a methodical framework for data analysis and
interpretation. The Audacity Sound Recording and Analysis App was used by the researchers
in addition to these tools to record and analyze the research's primary data. By enabling the
researchers to properly measure and examine the acoustic characteristics of the /r/ phoneme,
this app contributed to the precision and dependability of the data that was gathered. This way,
the researchers were able to provide a thorough and in-depth analysis of the /r/ phoneme in
Arabic thanks to the methodical use of these tools, which also served to ensure the validity and
trustworthiness of the data acquired. Here is a list of the words provided to the participants,
excluding the transcriptions and English words:

Table 2
Study Word List

Initial Broad |\ e dial Broad = | i Broad
Transcription Transcription Transcription

Jdw,) fr1' mel/ STBIEN /"hee ris/ BEN /"ha:r/
BES) r1 heel/ Ak /'bee rid/ BEN /'3ar/
BEN) Ir'zeel/ B /'see raf/ b /'sa:r/
ol /'ra?s/ oS /'karom/ b /'terr/
) /'rad/ IS /"haram/ BTN /'xerr/
- /'tafl R /"baram/ g /'seir/
) /'rukab/ g /"qorb/ o /"hu:r/
& /'tob?s/ g /' forbl s /' nu:r/
S-9) /'rokn/ 55 /*durah/ sk /'sw:r/
355 /'dor roh/ GO /' for rol




Validity of the instruments

To ensure the validity of the study instruments, the researchers engaged a group of
specialized arbitrators to review the items contained in the list. The arbitrators assessed the
clarity and suitability of the linguistic and phonological formulation of the items and their
relevance to the field. Based on their observations, some items were deleted, and some items
were re-drafted. The researchers obtained the consent of 90% of the arbitrators, confirming the
validity of the study instruments. The words were picked based on their clarity, absence of
ambiguity, and pertinence to the regional dialects and the phonological aspects under
investigation. By meeting these criteria, the selected words facilitated uniform pronunciation
across participants and aligned with the research objectives, enhancing the precision and
trustworthiness of the findings. The final list consisted of 29 items distributed in three main
categories: the first contained /r/ in the initial position, the second in the medial position, and
the last in the final position. Each category included items with front and back vowels to take
into account the variation of the Arabic /r/ phoneme in different environments.

Procedures

The process started with conducting an extensive review of relevant literature on
phonology, focusing on Arabic phonology and previous studies on Arabic sounds, with a focus
on the Arabic trill and its variation. This literature review provided the foundation for
understanding the research topic and identifying the key factors related to the Arabic /r/
phoneme in different linguistic environments and regional variations.

Next, based on the literature review, the researchers developed a list of 29 Arabic words
that contained /r/ in various contexts. These contexts included word-initial, medial, and word-
final positions with front and back vowels. The word list aimed to capture the different
environments in which /r/ occurs and facilitate the investigation of its characteristics. The
researcher consulted a group of specialized arbitrators to evaluate the appropriateness, clarity,
and relevance of each item in the word list. The arbitrators provided feedback, and based on
their observations, some items underwent either deletion or re-drafting. The final word list
consisted of 29 items distributed into three categories. Each category included items with front
and back vowels, accounting for the variation of the Arabic trill.

For the purpose of the study, the participants were instructed to pronounce and record
a list of 29 validated Arabic words using their WhatsApp application and then send the
recordings to the researchers. The researchers carefully checked each recording to ensure
adherence to proper vowel sound quality and Arabic diacritics. Following this verification, the
recordings were imported into the Audacity Sound Recording and Analysis App, where they
were subsequently analyzed.

The researchers conducted a systematic instrumental analysis of the recorded data. The
first step involved extracting individual words from the recordings and assembling them into
one recording for all speakers from all regions. This compilation facilitated the assessment of
commonalities, unmarked pronunciations, and variations across regions. Then, the researchers
inspected visually and audibly the waveform and recording of each individual word. The
waveform analysis focused on the quality and quantity of trill cycles, while the auditory
inspection focused on tongue position and place of articulation. This inspection process aimed
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to identify commonalities, marked and unmarked pronunciations, and variations in the /r/
phoneme across different linguistic environments.

All instances of the same word were combined into one recording, allowing for a cross-
check of the distribution of commonalities and irregularities in a single-word environment
across regions. This cross-checking process enabled the researchers to identify and describe
the behavior of the Arabic /r/ in different environments, taking regional differences into
account. The next step was the interpretation and discussion of the findings in the context of
the research objectives, literature review, and relevant theoretical frameworks. The researchers
examined the characteristics of the Arabic /r/ in different contexts and discussed the regional
variations observed. The implications of the findings for language teaching and learning were
also considered.

Finally, the researchers concluded the study by summarizing the main findings and their
significance. They emphasized the contributions of the research to the understanding of the
Arabic /r/ and its variations in different environments and regions. The study's methodology,
including the systematic instrumental analysis, balanced sample, and detailed description of
materials and methods, was reported to ensure transparency and replicability.

Results and Analysis
For Arabic speakers, the unmarked Arabic trill is typically produced with the tongue
flat, relaxed, and slightly touching the alveolar ridge, with no pressure and forcing air from
above the tongue. While this is generally the case in Modern Standard Arabic, different regions
and accents exhibit variations in the pronunciation of the Arabic /r/.

Word-Final Position

The researchers carefully examined the 29 recordings from every target country and
discovered a number of intriguing patterns and tendencies. They were able to pinpoint
particular qualities and elements of the /r/ phoneme in various contexts by carefully listening
and analyzing. As seen in Figure 1, in word-final position, such as in /ha:r/ (hot), /3a:r/
(neighbor), and /sa:r/ (walked), where the /r/ is preceded by /a:/, the trilling amounts and
turbulence degrees differ among regions. Most participants start with a trill and end with some
friction or turbulence, but the spectral analysis shows varying amounts of trill and turbulence,
ranging from a geminate trill to the smallest trill with the most turbulence. The differences in
the trilling amount and turbulence degree suggest that there are variations in the way the Arabic
trill /r/ is produced in different regions and accents. For example, some speakers may produce
a more pronounced trill, while others may produce a simpler trill. The spectral analysis also
shows that there are variations in the amount of turbulence produced at the release stage, which
can affect the quality of the sound. It is worth mentioning that spectral analysis B is the
dominant type. The data provides insights into the behavior of the Arabic /r/ sound in different
linguistic environments and regional differences.
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Figure 1
Word-Final Position A, B, C, D

Trill  Fric Trill  Fric Trill  Fric Trill  Fric
—m—m—-1TGr M~ [r— — ﬂl—|
A B C D
The spectral representations of the words /3a:r/ (neighbor) and /sa:r/ (walked) are

similar to those of the word /ha:r/ (hot), showing a range of trill amounts from the biggest to
the smallest, and a range of friction degrees from the least to the most.

Similar turbulence variations have been observed in the final position of /r/ when it is
preceded by the diphthong /ei/ (Figure 2). In words such as /xeir/ (goodness), /terr/ (bird), and
[serr/ (walking), the final /r/ typically appears as a trill, with analysis showing that it is often
followed by turbulence in most dialects. However, there is some variation in the duration of
turbulence relative to the trills. Two main variations have been observed in relation to the initial
closure. In E and F, the final /r/ is preceded by a brief period of silence, followed by a trill, and
ends with some friction at the release stage. However, the silence period is relatively longer in
E compared to F. In the second variation, there is no initial closure, and the trilling cycles take
place immediately after the vowel, as shown in G.

Figure 2
Word-Final Position E, F, G

In a similar manner, the pronunciation of /r/ in the word-final position preceded by the
back, close-rounded vowel /u:/ also exhibits variation. The words /hu:r/ (an Arabic girl's name)
and /nu:r/ (light) may be pronounced with either closure followed by turbulence or immediate

trilling cycles after the vowel.

Medial Position

In the medial position (Figure 3), such as in the word /beerid/ (cold), the pronunciation
of the Arabic /r/ varies across different regions. In Bahrain, the medial /r/ is typically
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pronounced as a voiced retroflex flap [(], while in Egypt, it sounds more like a voiced retroflex
approximant [f]. In most other Arab regions, the medial /r/ is perceived as a medium trill.

Figure 3
Word-Medial Position

— —
—
H I J
Voiced retroflex flap/t/ Medial Trill Voiced retroflex approximant /y/
Bahrain General Egypt

Gemination

Gemination is the process of doubling a consonant sound, resulting in a longer duration
of the sound. In Modern Standard Arabic, the geminated trill is typically followed by a vowel.
The /r/ in the words /for ra/ (fled) and /dar rah/ (atom) is intervocalic, creating an environment
conducive to gemination. The representations below (Figure 4) show different degrees of
geminated trill. Representation M depicts a non-standard pronunciation (colloquial or very
informal) of the words where the geminated trill is reduced to a minimum, followed by some
turbulence. In most Arab regions, representation N appears to be the dominant pronunciation,
with around three contacts of the trill. However, in Sudanese accents, representation O, the trill
appears to vibrate for around five contacts. In most Egyptian accents, representation P, there is
some sort of gemination of the retroflex approximant [1], but no audible trill is observed. In all
cases, the geminated trill is followed by a vowel and some turbulence. The differences in the
degree of gemination can vary between regions and accents.

Figure 4

Germination

gem
trill turb

gem
Retro V turb

General Informal General Sudan Egypt
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We can summarize the differences between these productions as follows:

1. Degree of Gemination: This aspect highlights the range of gemination that can be heard
in the trill sound, from minimal or subdued gemination that is common in colloquial or
very informal speech patterns (like in representation M) to more pronounced or
extended gemination that can be heard in different accents and regional dialects.

2. Number of Contacts within the Trill: The intricacy of the trill's articulation is manifested
in the fluctuating number of contacts. Most Arab regions have about three contacts
(shown in N), while Sudanese accents have about five contacts (shown in O).

3. The Audible Nature of the Trill: Some Egyptian accents (as in representation P) exhibit
a nuanced phenomenon where gemination seems to involve the retroflex approximant
[1], deviating from the conventional audible trill. This deviation introduces a layer of
complexity in understanding the phonetic realization of the sound.

4. Regional Variations and Specificities: Across the Arabic-speaking world, the
gemination of the trill unveils distinct regional idiosyncrasies and variations. These
localized characteristics not only enrich the tapestry of Arabic phonology but also pose
challenges in categorizing and standardizing the pronunciation of the trill sound.

5. Sequential Articulatory Features: The following articulation of a vowel and turbulence
after the geminated trill are traits that can be seen in all of these variations. This
consistency sheds light on the underlying patterns and structures that govern the sound's
production, regardless of other variables.

Word Initial Position

In Arabic, the initial /r/ must be followed by a vowel and cannot be followed by a
consonant. Spectral representations reveal that in most countries under investigation, the initial
Ir/ is not trilled but rather produced as a quick alveolar tap, as seen in representation Q (Figure
5). In some regional accents, it is realized as a retroflex tap, as shown in representation R. The
examples provided, such as /ri'meal/ (sand), /ri'3eel/ (men), and /ri'heel/ (luggage), all contain
an initial /r/ followed by a short front vowel. Most speakers consistently produce a quick
alveolar tap in this position, while in some cases, the initial /r/ may sound like a retroflex flap.

Figure 5
Word-Initial Position Q and R
Ret
Tap V Flap v
—n —n

Q R
General Egypt
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Similarly, the list also included words with the /r/ followed by a back vowel, such as
/rob?$/ (quarter) and /rokn/ (corner). The analysis of the representation below reveals that in
most Arab regions, an initial /r/ is not trilled. Rather, it is a quick alveolar tap, as seen in
representation S below (Figure 6). However, in some regional accents, the initial /r/ is realized
as a retroflex tap, as shown in representation T.

Figure 6
Word-Initial Position S, T

Tap Vv
~n

General Egypt

Discussion

The goal of this study was to find out how Arabic /r/ sounds at the beginning, middle,
and end of words and what its phonological status is in terms of how marked it is. The results
showed that an initial /t/ is typically realized as a rapid alveolar tap [f/] that sometimes
manifests as a retroflex tap [¢], regardless of the following vowel. This finding is consistent
with previous studies by Saleh et al. (2015) and Alrasheedi (2022).

In the medial position, /r/ is mostly realized as a trill, with the exception of Bahrain and
Egypt, where it is produced as a retroflex flap and retroflex approximant, respectively. The
latter variant of /r/ as a retroflex approximant also holds true for geminated /r/. This realization
was not reported in previous studies on Egyptian Arabic, which reported /r/ as a tap, trill, and
flap. In cases of gemination, /r/ surfaced as an alveolar trill in all Arab regions except for Egypt
(Mahyoob, 2021). In the word-final position, the phoneme /r/ is generally realized as a trill,
with the exception of some Saudi Arabic, where it is trilled only when preceded by [-coronal,
+voiced]. Consonants appear to have a greater role in the variation of the /r/ realization than
vowels.

Regarding the phonological status of /r/, this study found that the Arabic /r/at the
beginning of a word is pronounced as an unmarked alveolar tap, while the retroflex flap is a
marked sound that is only made by a small number of people, mostly Egyptians. This finding
is consistent with previous studies that reported trill as less frequent compared to taps /r/ (See
Anselme et al., 2023; Ignatova et al.,, 2018 and Wiese, 2001). The present study also
distinguished itself by categorizing /r/ according to the different environments that influence
its pronunciation while taking into account the vowel type and markedness.

The present study contributes to the understanding of the realizations and phonological
status of Arabic /r/ in different positions and environments. The findings showed that the
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Arabic /r/ is commonly realized as an alveolar tap in the word-initial position, and as a trill in
the word-final position, with variation in the medial position depending on the region. The
markedness of /r/ was also found to be dependent on the specific realization of the sound in
different environments.

Conclusion

In conclusion, this study sheds light on the diverse realizations and phonological status
of the Arabic /r/ in various positions and environments. The results showed that the most
common realization of initial /r/ is an alveolar tap, while medial /r/ is mostly realized as a trill,
with variations in some regions. Word-final /r/ is generally pronounced as a trill, except in
some Saudi Arabic. Additionally, this study found that the unmarked feature of /r/ in Arabic is
its realization as an alveolar tap, while the retroflex flap is a marked feature that appears in
only a few pronunciations. The study's contribution to our understanding of Arabic phonology
Is important, as it provides insights into the complexity of this sound and its diverse realizations
in different regions. These findings have implications for language teaching and learning, as
well as for further research in Arabic phonology.

Implications

The outcomes of this investigation substantially augment the field of Arabic phonology
research, specifically targeting the multifaceted manifestations of the /r/ phoneme. By
elucidating the nuanced variations in the pronunciation of /r/ across disparate locational
contexts and regional dialectical variations, this scholarly endeavor enriches the collective
comprehension of the phonological intricacies inherent to the Arabic-speaking diaspora.
Through the employment of a distinctive features matrix, in conjunction with a rigorous
analysis conducted via the Audacity Sound Recording and Analysis App, the study
promulgates an innovative methodological framework. This can be instrumental in shaping
subsequent inquiries within the domain of Arabic phonology. Such an avant-garde
methodology not only fills an identifiable lacuna in extant literature but also furnishes pivotal
insights. These insights may catalyze continued scholarly exploration into the multifarious and
labyrinthine phonological terrain that characterizes the Arabic linguistic landscape.

Suggestions

Based on the empirical findings emanating from the current research endeavor, an array
of nuanced recommendations for subsequent scholarly inquiries can be posited:

1. Augmented explorations are requisite to elucidate the multifaceted determinants
influencing the nuanced variation of /r/ articulations in the medial phonological context
within disparate Arab locales, encompassing Bahrain and Egypt. Such inquiries should
concurrently scrutinize the dissemination of retroflex approximant manifestations of /r/
within divergent Arabic linguistic variants.

2. Prospective studies ought to concentrate on the acoustic characteristics inherent in the
manifold /r/ articulations and the subsequent perception thereof by native Arabic
interlocutors. This examination will furnish a deeper comprehension regarding the
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auditory discernment and cognitive processing of these variances by the listeners, in
addition to their impact on the comprehensibility of Arabic speech.

3. Research endeavors probing into the phonetic and phonological attributes of additional
Arabic phonemic constructs, including but not limited to the emphatic consonants and
the pharyngealized consonants, might facilitate an enriched understanding of the
phonological framework of Arabic, as well as the inherent variations that traverse its
multifarious dialects.

4. A probing inquiry into the confluence of sociolinguistic and demographic elements,
encompassing age, gender, educational attainment, and linguistic intersections, may
unveil novel insights pertaining to the shaping of the /r/ articulatory variations within
diverse Arab regions.

In conclusion, the present study accentuates the imperative of meticulous consideration
of the idiosyncratic milieu and contextual nuances in which phonetic phenomena are generated
and perceptually interpreted. This is pivotal in order to ascertain their phonological positioning
and markedness within the linguistic spectrum. Henceforth, ensuing research endeavors ought
to persistently traverse the intricate nexus binding the phonological, phonetic, and
sociolinguistic constituents that delineate the phonetic divergence of Arabic auditory symbols.
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