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Abstract

Objectives: This research aims to investigate phonological interference experienced by Sundanese,
Javanese, and Bataknese speakers (from now on referred to as SS, JS, and BS, respectively) in
pronouncing the voiceless fricative non-sibilant /8/ in Arabic. The phoneme /6/ is selected by
considering its absence in the languages aboves.

Methods: This is descriptive-evaluative-comparative research with content analysis design whose
goal is to predict and assess the pronunciation of the phoneme /6/ by the SS, JS, and BS - while
comparing it with the model speaker (starting now would be referred to as MS). The participants
are selected purposively based on criteria which suit the aim of this research. Meanwhile the MS is
a reciter who won first place in the National Musabagah Tilawatil Quran. The research data are
nine verses of the Qur'an, which contain the phoneme /6/. The data are collected through the listen-
record-note technique is compared to the MS and analyzed acoustically through the Praat
application.

Results: The results indicate that only the BS experience phonologic interference when pronuncing
the phoneme /6/ located at the beginning of a word, as well as the JS when pronuncing the phoneme
/0/ situated at the end of a word.

Conclusions: The phonologic interference they experience is apparent by the change of the /6/
sound to the /s/ sound. Meanwhile SS does not undergo phonologic interference in producing the
phoneme /6/ in Arabic, whether it is located at the beginning, in the middle, or at the end of a word.
Keywords: Arabic; Bataknese; Fricative; Phonetic Interference; Javanese; Sundanese; Voiceless.
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Introduction

Phonological interference occurs when bilingual or multilingual speakers pronounce second-language phonemes
differently due to their native phonological system. Rahmatia, Darwis, & Lukman (2021) argue that this interference affects
students' reading skills in Arabic and in translation as well (Al Farisi, 2023). Arabic has 34 phonemes, including 6 vowels
and 28 consonants, classified into categories like short and long vowels. Arabic word structure involves syllables with at
least one vowel, while its 28 consonants are further categorized by Elfahm et al. (2022) based on articulation.

When using a second language, speakers may be influenced by their first language, leading to phonological interference.
Adityarini, Pastika & Sedeng (2020) found that European BIPA students in Bali experience such interference, affecting
vowel and consonant sounds. Similarly, Muzaki & Darmawan (2022) observed phonological interference among MS on
the Fouly Youtube Channel, with Indonesian phonemes altering their speech. Therefore, speakers of Sundanese, Javanese,
and Bataknese may also experience interference when pronouncing the voiceless fricative non-sibilant interdental phoneme
/6/ in Arabic, as these consonants are absent in their native languages. Sundanese, Javanese, and Bataknese, being the most-
spoken languages in Indonesia, have distinct phonetic features, including /6/, which differs from Arabic.

The differences between phonemes in the first and second languages can hinder listening and speaking skills due to
inaccurate pronunciation caused by phonological interference. This interference, particularly with the phoneme /6/, can
significantly alter the meaning of words or sentences. Therefore, recognizing distinctive phonetic features is crucial for
identifying foreign language phonemes, as emphasized by Ibrahim et al. (2020). Various researchers have investigated
voiceless fricative non-sibilant phonemes in different languages, such as Arabic, English, Russian, Romanian, and Greek
(Al-Khairy, 2005; Maniwa, Jongman & Wade, 2009; Nirgianaki, 2014; Kong et al., 2014; Spinu & Lilley, 2016; Kochetov,
2017; Lilley, Spinu & Athanasopoulou, 2021).

Understanding phonological interference is crucial for fostering cross-cultural communication as it enhances listening,
speaking, and examination skills. Additionally, Arabic holds significance in various domains such as business, culture,
education, international relations, and religion. Many Muslims in Indonesia, including speakers of Sundanese, Javanese,
and Bataknese, study Arabic to explore the Al-Qur'an. Unfortunately, there are still many Muslims who cannot speak
Arabic. Because of this, many Muslims need a translation of the Qur’an. Translation of the Qur’an is an obligation in view
of many Muslims who do not comprehend the Arabic (Al Farisi, 2018). In verbal communication, speakers must select
words that accurately convey their intended meaning from their vast knowledge base, considering various phonetic
similarities, as highlighted by Hameau et al. (2021).

This research can enhance the development of Arabic teaching materials tailored to the needs of non-Arabic speakers
with diverse regional languages by addressing phonological interference. Understanding this phenomenon enables students
to create materials that address the challenges in pronouncing Arabic phonemes, which possess unique characteristics.
Phonological interference occurs when speakers of Sundanese, Javanese, and Bataknese struggle to articulate voiceless
fricative non-syllable phonemes in Arabic, influenced by their first-language phonological system. Carmitha et al. (2023)
note similar challenges faced by students from Egypt and Uzbekistan in the BIPA class, leading to phonological errors that
alter word meanings. To address this, speakers may substitute these Arabic phonemes with others from their native
languages. However, phonological interference poses a significant challenge in Arabic learning, as incorrect pronunciation
can lead to misunderstandings and communication breakdowns in cross-cultural contexts. Therefore, understanding
phonological aspects is crucial for effective oral communication, as emphasized by Garn-Nunn & Sotto (2018) and Hameau
et al. (2021)

Research on phonological interference is essential as it enhances understanding of speaking, listening, and second-
language examination. This research aims to improve Arabic learning for non-Arabic speakers with diverse regional
languages by addressing phonological interference. Additionally, it provides insight into how first-language phonological
systems influence the production of second-language phonemes. Muhtar et al. (2022) and Marlina, Hermawan & Budi
(2023) highlight phonetic errors made by students due to the absence of equivalent phonemes in their first languages,
altering word meanings. This study focuses on examining phonological interference experienced by Sundanese Speaker
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(SS), Javanese Speaker (JS), Bataknese Speaker (BS), and Model Speaker (MS) towards the voiceless fricative non-sibilant
interdental phoneme /0/, comparing it with MS pronunciation.

This research presents research questions; How do speakers from diverse linguistic backgrounds, particularly non-
Avrabic speakers, pronounce the voiceless fricative non-sibilant phoneme /6/ in Arabic, and what are the underlying factors
influencing their pronunciation?

To answer the research question, the study focuses on improving Arabic learning for non-Arabic speakers with diverse
regional languages by addressing phonological interference. Unlike previous studies, it targets Arabic learners from various
linguistic backgrounds, such as Sundanese, Javanese, and Bataknese speakers in Indonesia. This situation indicates that
tools designed for other languages are not easily adaptable to Arabic because of its complexity (Syihabuddin, et al., 2024).
By identifying and addressing the challenges these learners face in pronouncing the voiceless fricative non-sibilant
phoneme /8/ in Arabic, this study provides valuable insights into phonetics, language acquisition, and cross-cultural
communication. At least this is based on the fact that the influence of the first language (L1) on learning a second language
(L2), especially in grasping lexical meanings, is eviden (Al Farisi, et al., 2024). Additionally, the research methodology
integrates acoustic phonetics comparative analysis, offering a fresh approach to understanding the articulatory
characteristics of the target phoneme across different Arabic dialects. This research significantly contributes to uncovering
the articulatory characteristics of /6/ in different Arabic dialects through acoustic analysis, including spectrographic and
other measurements. This method offers a precise and measurable understanding of the pronunciation of this phoneme. By
utilizing acoustic phonetic analysis, this research can identify common error patterns and provide more targeted solutions
to enhance pronunciation and comprehension abilities of the phoneme.

Theoretical framework

The theoretical foundation of this research is constructed upon several fundamental principles:

This framework encompasses the influence of speakers' native phonological systems on their pronunciation of second-
language phonemes (Eckman, et al., 2003; Davidson, 2011; Reinisch and Llompart, 2020), particularly focusing on the
challenges encountered when attempting to produce the voiceless fricative non-sibilant phoneme /6/ in Arabic.

Acoustic analysis serves as the primary methodology for this research, focusing on spectrographic measurements
(Melluzi, 2021) and other acoustic parameters (Singh and Ghosh, 2020) to capture the articulatory characteristics of the
phoneme /6/ across various Arabic dialects. This framework allows for a precise and measurable examination of phonetic
features.

This framework involves comparing the articulation of /6/ in Arabic with other languages or dialects (Cotter, 2020),
potentially including languages with similar phonemes (Maghrabi, 2020) as well as those without, to highlight distinctive
pronunciation patterns and potential areas of phonological interference.

Considering the diversity of Arabic dialects, this framework acknowledges linguistic variation in pronunciation (Al-
Essa, 2020; Benitez Fernandez, 2023) which may influence the articulation of /6/ across different regions and communities.
Understanding these variations is essential for a comprehensive analysis of the phoneme's pronunciation.

The theoretical framework also emphasizes the relevance of accurate pronunciation in facilitating effective cross-
cultural communication. By investigating the pronunciation of /8/ in Arabic, this research aims to contribute to improved
communication between Arabic speakers and learners of the language.

Research Method

This study employs a qualitative approach utilizing descriptive analysis methods (Ritchie and O’Connor, 2003; Belotto,
2018). This study investigates phonological interference encountered by speakers from diverse regional languages when
pronouncing the voiceless fricative non-sibilant interdental phoneme /6/ in Arabic. Employing a descriptive-evaluative-
comparative approach with a content analysis design, the research examines the pronunciation of /6/ by SS, JS, and BS,
contrasting it with the pronunciation by native Arabic speakers (MS).
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1. Research participant

The research participants are selected purposively under the criteria of "first-semester students of the Public University-
Arabic study program, who can read the Qur'an and speak Sundanese, Javanese, and Bataknese (as their first language)".
Those languages are chosen because they are the most-spoken regional languages in Indonesia. The MS is Fathma Muthi'ah,
a reciter who won first place in the 2019 National Musabagah Tilawatil Qur'an in Pontianak, West Kalimantan, Indonesia.

The participants' characteristics are outlined in Table 1 regarding the demographic of the research sample.

Table 1. Demographic of the research sample

Characteristic N

Etnis

Javanese

Sundanese

Bataknese

Gender

Male 0

Female 1

Data Source Phonetics in reading the Quran.

2. Data collection technique

The research data are in the form of nine verses of the Qur'an contained in the 30" juz, which have the phoneme /6/ at
the beginning, in the middle, and at the end of words. The phoneme /6/ is chosen because of its absence in Sundanese,
Javanese, and Bataknese; therefore, it may cause phonologic interference when the SS, JS, or BS read the Qur'an. The
research data are collected by listening-recording-noting the pronunciation of the phoneme /6/ by the SS, JS, and BS. The
analyzed data are then recorded through phonetic transcription based on IPA (International Phonetic Alphabet) symbols
(Brierley and Heselwood, 2022). The focus of the data is on the pronunciation of /8/ at the beginning, middle, and end of
words.

3. Data analysis

This research examines the pronunciation of the phoneme /6/ by SS, JS, and BS. To identify and reveal the inaccuracy
of the pronunciation of the phoneme, the recording results are compared with the pronunciation of the phoneme /6/ done
by the MS. The data analysis mainly focuses on the pronunciation of voiceless fricative non-sibilant interdental phoneme
/0/ in Arabic - which are located at the beginning, in the middle, and at the end of a word, with a focus on examining the
points of articulation and means of stopping them. The data are analyzed with the help of the Praat application version
6.2.09 (Teearanon, 2020). Furthermore, using spectrogram and sound waveforms generated by the application as mentioned
earlier, the researcher also examines the potential phonologic interference.

4. Acoustic analysis

The Praat application allows the researcher to visualize sound data in the form of spectrograms and waveforms, which
helps the researcher identify the frequency spectrum of the pronunciation of the phoneme /6/ done by the SS, JS, BS, and
MS.

By analyzing the shape of the frequency spectrum, the researcher can find the differences in intensity and frequency
distribution in the range of sounds spoken. Moreover, the application also allows the researcher to visually compare the
sound spectrum differences between the SS, JS, BS, and MS. At the same time, also helping to identify the acoustic
characteristics which underlie the phonologic interference.

Praat helps the researcher identify the formants formed in the pronunciation of the phoneme /6/. These formants reflect
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the frequency intensity peaks, as seen in the spectrogram. By comparing the formants produced by the SS, JS, BS, and MS.
The researcher can find differences in the position and intensity of the formants, which indicate phonologic interference.
Moreover, the researcher can also analyze the duration of the pronunciation of the phoneme /6/. This duration suggests
differences in the articulation processes between the SS, JS, and BS. Furthermore, the resulting difference in duration and
articulation means phonologic interference.

Discussion

In examining the spectrogram, the researcher observes several phonetic parameters such as duration, fundamental
frequency, intensity, and waveform. The acoustic analysis is intended to compare the pronunciation of the SS, JS, BS, and
MS; to identify whether there are significant differences in the pronunciation of voiceless fricative non-sibilant interdental
phoneme /6/ in Arabic. Furthermore, the analysis also examines the possibility of using different points of articulation in
producing these phonemes. The researcher also considers other phonological factors, such as differences in phonological
systems, phoneme position in a word, and similarities with different phonemes with the possibility of phonologic
interference in pronuncing the phoneme /6/.

The possibility of phonologic interference experienced by the SS, JS, and BS when pronuncing the phoneme /8/ is an
interesting phenomenon to be studied. In this research, the researcher uses an acoustic-investigative-comparative analysis
of speech data obtained from the SS, JS, BS, and MS. The acoustic analysis examines the spectrogram generated from the
Praat application. The use of Praat in this research is to find thorough and accurate results, which can explain the interference
experienced by the SS, JS, and BS when pronouncing the phoneme /8/, whether located at the beginning, in the middle, or
at the end of a word.

Table 1. Phoneme /6/ pronunciation interference

Word IPA MS SS JS BS Description

0 at the beginning of a

/Bumma/ /Bumma/ /Bumma/ /Bumma/ /summa/

| &S

word

<& /intabarat/  /intabarat/  /intabarat/  /intabarat/ /intabarat/ 0 in the middle of a word
&\ fal-tura:0a/ /al-tura:0a/ fal-tura:0a/ /al-tura:sa/ /al-tura:0a/ 0 at the end of a word

Description:

IPA-: International Phonetic Alphabet
MS-: Model Speaker

SS-: Sundanese Speaker

JS-: Javanese Speaker

BS-: Bataknese Speaker

1. The characteristics of the phoneme /6/ in Arabic

Apart from Arabic, the phoneme /6/ is also found in several languages such as English (in the word "thin" /6mn/), which
means 'thin'; the Spanish (for "zorro" /'60.co/), which means 'fox’; and Greek (for "0dAacoa" /'Balasa/), which means 'sea'.
The phoneme /6/, in contrast, cannot be found in the Sundanese, Javanese, and Bataknese phonological systems. In Arabic,
the phoneme /0/ is an interdental phoneme (see Nasution, 2018; Elfanhm et al., 2022; Ameen & Kadhim, 2023), which means
that the production of this phoneme involves the tip of the tongue and the upper front teeth. The phoneme /6/ is included in
the fricative category since it is produced by flowing air through a narrow slit, which creates a hissing sound. The tip of the
tongue, which is placed between the upper front teeth, inhibits the flow of air coming from the lungs with less resistance -
so that air comes out of the gap between them. Air flowing through the narrow gap creates a frictional sound known as a
fricative sound. According to Elfahm et al. (2022), fricative phonemes are formed by a shallow narrowing in the vocal
cavity, which causes the airflow to experience turbulence continuously. Therefore, this sound is produced by creating
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turbulence in the airflow through the gap between the tongue and teeth to make a grinding sound. The phoneme /8/ is also
a voiceless phoneme, which means no vibration of the vocal cords occurs when pronouncing it. Al-Qursy (2012) mentions
the characteristics of the phoneme /6/ as mahmis (voiceless), rakhawah (soft), ismat (stable), infitah (open), and istifal
(closed). In this research, the phoneme /6/ is analyzed by considering its position - at the beginning, in the middle, or at the
end of a word.

2. The pronunciation interference of the phoneme /60/ at the beginning of a word

Theoretically, phonologic interference can be caused by differences in the speaker's second and first languages'
phonological systems. Supriadi (2014) states that mistakes in pronouncing Mandarin can happen because of the differences
in the Mandarin phonological system with the respondents' first-language phonological system (such as Indonesian or
Javanese). In Arabic, the production of /6/ involves contact between the tip of the tongue and the upper front teeth. However,
in Sundanese, Javanese, and Bataknese, there are no phonemes with a similar point of articulation. Therefore, SS, JS, and
BS potentially change the sound to adapt this unusual point of articulation. Wulandari's research (2020) mentions three
forms of phoneme pronunciation errors, one of which is a shift. It is one of the realizations of phonologic interference which
occurs relatively often, such as a shift in the pronunciation of the phoneme /6/ to phoneme /s/. Praat helps the researcher to
visualize and analyze the phoneme /6/ while comparing the acoustic differences which may arise when the SS, JS, BS, and
MS pronounce it. Through the use of Praat, the researcher can do a comprehensive phonetic analysis to comprehend
phonologic interference experienced by the SS, JS, and BS when pronouncing the phoneme /6/. The following is a

visualization of the pronunciation of the phoneme /8/ at the beginning of a word (/Oumma/ (?-'))

0457319 0050634 10.507"

02156

027
7630 Hz [ RO VS

0348306 |0.348306 part 023 o ) 0580509 3134751

Spectrogram 1. The pronunciation of /6/ at the beginning of a word by the MS

Spectrogram 1 is a visualization of the production of the phoneme /6/ spoken by the MS. It shows an aperiodic wave,
which means it does not have a regular repetition pattern like vowel sounds since the frequency and amplitude of the sound
varies. This following Roach's (2004) explanation which states that voiceless fricatives are in the category of aperiodic
sounds and do not have formants like vowels. This can be identified by the noise in the frequency pattern on the
spectrogram. Spectrogram 1 also shows random noise caused by turbulence, which happens as a result of pronouncing the
/0/ fricative consonant at the beginning of a word (/6umma/). The fricative sound is formed because of the pressure of air
flowing through the narrow channel between the passive and active articulators, which can cause aperiodic vibrations
(turbulence) at higher frequencies (see Bannar & Aronow, 2023).

The colour density on the spectrogram shows the intensity of the sound produced. The greater the sound intensity, the
darker the colour in the spectrogram will be. Intensity is the main factor which determines the loudness of sound. The latter
may also be affected by sound spectral characteristics, duration and fundamental frequency. Spectrogram 1 does not show
intense colour when the MS produces the sound /6/. This indifference is one of the characteristics of /6/, which is a non-
sibilant consonant. Al-Khairy (2005) states that non-sibilant consonants (such as /f/, /v/, /6/, and /3/) possess lower
amplitude than sibilant consonants, which causes the sound intensity to be weaker; thus, the black colour on the spectrogram
gradually vanishes. When the MS makes the /6/ sound, the energy gathering point becomes higher, namely above 7600 Hz,
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and it will also become blurry.

Typically, the SS and JS do not experience phonologic interference when pronouncing the phoneme /6/, even though it
is not in their phonological systems. This result indicates that cross-language influences (first-language) in producing
speech sounds (second-language) are not certainly the cause of phonologic interference, especially when the speakers often
utter second-language-specific phonemes. That being said, the differences in the speaker's first and second-languages'
phonological systems will not always serve as the cause of phonologic interference when pronouncing a typical second-

language phoneme, including the phoneme /6/ in Arabic, as shown in Spectrograms 2 and 3.
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Spectrogram 2. The pronunciation of /6/ at Spectrogram 3. The pronunciation of /6/ at

the beginning of a word by the SS the beginning of a word by the JS

The research results show that the SS and JS pronunciations of the phoneme /0/ located at the beginning of a word
(/bumma/) in Arabic are in accordance with the pronunciation of the MS, in which they do not shift to another consonant
sound. The horizontal axis of Spectrograms 2 and 3 each show that aperiodic waves, fricative random noise, and relatively
weak energy intensity have the same characteristics as the MS pronunciation. Other than the blurry energy gathering points,
the /6/ sound produced by the SS also has a frequency above 6700 Hz, while for the JS, it is above 7100 Hz (as seen on the
vertical axis of Spectrograms 2 and 3). The results of this comparative investigation signify that the SS and JS do not experience
phonologic interference when producing voiceless fricative non-sibilant /6/ at the beginning of a word (in Arabic).

However, it is different for the BS. The results of Praat's analysis show a significant difference between the /6/ sound
that they produce compared to the MS. They tend to have different formants and acoustic parameters in the spectrogram
when making the /6/ sound. In this case, the form produced by the Bataknese is far different from that created by the MS.
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Spectrogram 4. The pronunciation of /6umma/ by the BS

Spectrogram 4 shows the pronunciation of the /0/ sound done by the BS. When pronouncing a word (/Bumma/), they
change the pronunciation of the /6/ sound to the /s/ sound. It is understandable, considering that the phoneme /6/ does not
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exist in their phonological system, while the phoneme /s/ does exist. Sangkala, Syamsuddin & Anwar's (2023) research
results show that the Eleventh-Graders at SMA IT Al Fatih Makassar find it hard to pronounce the phoneme /6/ in Arabic
and change their pronunciation to the /s/ sound. The same thing happens to Arabic speakers who learn to speak Indonesian.
In their phonological system, there is no phoneme /p/. The Arabic speakers at the Center for Indonesian Studies at the Suez
Canal University in Egypt also make many mistakes when pronouncing the Indonesian phoneme /p/ since it does not exist
in their phonological system (see Rafkahanun, 2021).

The BS has the phoneme /s/ instead of the phoneme /6/, which does not exist in their phonological system. This means that
the phonologic interference experienced by the BS is a change of the /6/ sound to the /s/ sound. These two have different places
of articulation — where the former belongs to the apico-interdental group. In contrast, while the latter belongs to the apico-
alveolar group (see Elfahm et al., 2022) or dental-alveolar (see Ameen & Kadhim, 2023). The phoneme /s/ is produced by
flowing air through the gap between the tongue and hard palate, not between the tongue and the upper front teeth, as in the
phoneme /6/. The /6/ sound is included in the sound category non-sibilant, while the /s/ sound is sibilant. However, apart from
being both a fricative sound, these two are both voiceless consonants since the vocal cords do not vibrate when pronouncing
it. This similarity in characteristics may cause the BS to change the pronunciation of /6/ to the /s/ sound.

Phonologic interference in the pronunciation of the phoneme /8/ could be identified through the noise in the spectrogram. The
identification could also be done on the /6/ sound waveform, which belongs to the aperiodic group. According to Roach (2004),
voiceless fricative consonants belong to the category of aperiodic sounds and do not have formants like vowels. Aperiodic waves
do not have a regular repeating pattern because of the varying frequency and amplitude of the sound. The horizontal axis of
Spectrogram 4 shows a denser wave intensity (than the one belonging to the MS) when the BS pronounces the phoneme /6/
situated at the beginning of a word (/6umma/). This intensity of a wave is an indication that the intensity coming out is stronger.
That particular state indicates that the sound coming out is not /6/ but /s/. This is in accordance with Elfahm et al. (2022), which
mentions that the frequency of the fricative sibilant /s/ is higher than the non-fricative /6/ sound. Moreover, the energy gathering
point is around 6300 Hz, which is much lower than the one belongs to the MS (which reaches approximately 7600 Hz).

3. The pronunciation interference of the phoneme /0/ in the middle of a word
In general, the results of the spectrogram analysis show that the pronunciation of the phoneme /6/ in the middle of an
Arabic word by the SS, JS, and BS is almost in accordance with the MS pronunciation. That means they do not experience

phonologic interference when pronouncing the phoneme /6/ located in the middle of a word (/intaBarat/ (<), This is
plausible because the SS, JS, and BS are Arabic language study program students who have often read the Qur'an.
According to Ali, Mnasri & Lachiri (2020), pronouncing Arabic phonemes is relatively easy and straightforward - since
each letter only corresponds to one phoneme. Therefore, the SS, JS, and BS have no problems in pronouncing the phoneme
/6/ located in the middle of an Arabic word, as shown in the following spectrogram:
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Based on the spectrogram analysis, which visualizes the pronunciation of the phoneme /68/ located in the middle of a word
done by the MS, SS, JS, and BS, the following results are found. First, the visualization of the pronunciation of the phoneme
/6/ in the middle of a word shows aperiodic waves without a regular repetition pattern since the frequency and amplitude of
the sound produced varies. Voiceless fricative sounds, including the phoneme /6/, are aperiodic sounds — and they do not have
the same formants as vowels (see Roach, 2004). When compared, the analysis of Spectrogram 5 (MS), Spectrogram 6 (SS),
Spectrogram 7 (JS), and Spectrogram 8 (BS) shows that all of them share one thing in common, namely the appearance of
random noise due to turbulence which arises when they pronounce the /6/ fricative consonant in the middle of a word
(/intaBarat/). According to Bannar & Aronow (2023), aperiodic fricative sound waves appear because of the push of air flowing
through the narrow channel between passive and active articulators at higher frequencies. The second result is that Spectrogram
5, Spectrogram 6, Spectrogram 7, and Spectrogram 8 show colours which are not intense since the phoneme /6/ is a non-
sibilant sound. According to Al-Khairy (2005), non-sibilant consonants (including /6/) have a lower amplitude than the sibilant
ones, which in turn causes the intensity of the /6/ sound to weaken; that is usually shown by the fading of the black colour in
the spectrograms. As for the third result, the /8/ sound made by the MS, SS, JS, and BS all have blurry energy gathering points
and high frequency, namely above 7500 Hz, above 7400 Hz, above 7000 Hz, and above 7000 Hz respectively.

4. The pronunciation interference of the phoneme /0/ at the end of a word

In previous sections, it is shown that the SS and JS do not experience phonologic interference when pronouncing the
phoneme /6/ located at the beginning of a word (/6umma/), yet the BS experience interference when pronouncing it.
Meanwhile, they do not experience phonologic interference when pronouncing the phoneme /6/ situated in the middle of a
word (/intaBarat/). Now, when pronouncing the phoneme /6/ located at the end of a word (/al-tura:0a/), only the JS
experiences phonologic interference - as shown in the following spectrogram.
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Based on Spectrograms 10 and 12, it can be said that the SS and BS do not experience phonologic interference when
pronouncing the phoneme /6/ located at the end of a word (/al-tura:0a/). In this case, only the JS experiences it. The reason
is that they change the pronunciation of the phoneme /6/ situated at the end of a word (/al-tura:0a/) to the /s/ sound. Apart
from being used to read part 30 of the Qur'an, where this research sample is taken, the JS are also Arabic language study
program students who have completed semester I. This kind of phonologic interference also happens in the Seventh-Graders
of MTs Al-Wasliyah Sigambal when pronouncing Arabic words which have the phoneme /6/. The students change the
pronunciation of the /8/ sound to the /s/ sound (see Nurshafnita & Zainuddin, 2023). In contrast the phoneme /60/ is not
found in the Javanese phonological system. The phoneme /s/ is a voiceless fricative sibilant (Halpern et al., 2022), whereas
the phoneme /6/ is a voiceless fricative non-sibilant (Elfahm et al., 2022). In other words, both the phonemes /6/ and /s/ are
voiceless fricative sounds (see also Alotaibi, 2017). Based on these results, it can be concluded that JS do not always
undergo phonologic interference when pronouncing Arabic phonemes which are not contained in their phonological system.
Thus, the differences in the phonological systems of the first and second languages are not always the cause of phonologic
interference. There may be other factors, such as lack of training (which can cause phonologic interference when a speaker
is pronouncing phonemes that are not in their first-language phonological system).

The phoneme /8/ is a voiceless fricative. The pronunciation spectrogram of the phoneme /6/ at the end of a word done
by the SS and BS each presents a pronunciation visualization which is relatively following the MS pronunciation. Their
visualization of the pronunciation of the phoneme /6/ both have aperiodic waves without regular repetition patterns since
the frequency and amplitude of the sound they produce varies. Aperiodic waves of fricative sound are caused by air pushing
through the narrow channel between the passive articulators (upper teeth) and active articulators (tongue) at higher
frequencies. The SS, BS, and MS spectrograms visualize the appearance of random noise due to turbulence which arises
when they pronounce the fricative non-sibilant /8/ at the end of a word. Their spectrograms also visualize dull colours,
which indicate the phoneme /6/ as a non-sibilant sound. Fricative non-sibilant consonant sounds, as Al-Manie et al. (2019)
state, has a low amplitude, which in turn causes the intensity of the /6/ sound to weaken - indicated by the fading of the
black colour in the SS, BS, and MS spectrograms. Moreover, the SS, BS, and MS pronunciation of the phoneme /6/ has
blurry energy gathering points and high frequencies, namely above 7000 Hz, above 6700 Hz, and above 8100 Hz,
respectively.

As aresult, only the SS and BS are free from phonologic interference when pronouncing the phoneme /6/ located at the
end of a word (/al-tura:0a/). As for the JS, they face problems when pronouncing it. The reason is that they change the
pronunciation of the phoneme /6/ in a word (/al-tura:0a/) to the /s/ sound. Similarly, it also happens when the BS pronounce
the phoneme /8/ at the beginning of a word. In this case, they experience phonologic interference when pronouncing a word
(/Bumma/). The JS pronunciation of the phoneme /0/ at the end of a word changes to the /s/ sound because the phoneme /6/
is a non-sibilant apico-dental sound, which does not exist in the Javanese phonological system. In contrast, the phoneme /s/
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is a sibilant apico-alveolar sound that does exist in the Javanese phonological system. The /s/ sound is produced by the tip
of the tongue and the gums, which block air flow from the lungs with weak resistance; therefore, air comes out of the gap
without experiencing vibration on the vocal cords (see Nasution, 2018). Asih, Miftahuddin & Elmubarok's research (2020)
report that phonologic interference also happens to the Eleventh-Graders of Sultan Agung 1 Islamic High School, Semarang
when reading Arabic texts with group consonant tongues (such as /6/, /s/, etc.).

The phoneme /6/ has similarities with the phoneme /s/, in which both are voiceless fricative sounds (see Nasution, 2018).
Maybe this similarity is the cause of phonologic interference experienced by the JS when pronouncing the phoneme /6/ at
the end of a word (/al-tura:0a/). This indicates that cross-language influences (in this case, between the first and second-
languages) do not necessarily cause phonologic interference. In other words, the difference in the speaker's first-language
phonological system is not undoubtedly the cause of phonologic interference that happens when pronouncing the typical
second-language phonemes. The interesting fact is that the SS has no negative interference when pronouncing the phoneme
/6/, whether it is located at the beginning of a word (/6umma/), in the middle of a word (/intaBarat/), or at the end of a word
(/al-tura:0a/). Based on a contrastive analysis, there are 14 Arabic consonants which Sundanese does not have that are
dominated by fricative sounds, one of which is the phoneme /6/. Arabic has more fricative sounds than Sundanese. However,
this difference in phonological systems does not cause the SS to undergo phonologic interference in articulating these
phonemes. The differences in the phonological systems of the first and second languages may not significantly affect the
emergence of phonologic interference in the pronunciation of typical Arabic phonemes for the SS, JS, and BS. Therefore,
it is also plausible that there are other factors (such as the speaker's variability, which includes speech tempo, age, gender,
etc.) that influence the change of a sound (see Ibrahim et al., 2020).

Conclusion

Research on phonologic interference is crucial, even though contransitively, the differences in the phonological systems
of the first and second languages do not necessarily affect the shift in the pronunciation of distinctive phonemes that differ
between the two languages. This research results can serve as a theoretical foundation in Arabic learning, especially
regarding the pronunciation of typical second-language phonemes and the factors which cause phonologic interference to
occur to speakers with diverse regional languages. This comprehension has essential implications in second-language
learning, especially Arabic. With a better understanding of phonologic interference, it is hoped that Arabic learning can be
more effective and efficient, especially in improving one’s listening, speaking and examining skills.

Phonologic interference is an obstacle in Arabic learning, especially for students with diverse regional languages. A
better comprehension of it will enable them to identify the difficulty in pronouncing distinctive phonemes, especially those
which do not exist in their first-language phonological system. The learning process can focus on several different
phonemes, identification of phoneme articulations, pronunciation exercises, correction of mispronunciations, and
constructive feedback from competent learners. Inaccurate pronunciation can lead to errors and failures in cross-cultural
communication. It is vital for anyone, especially students who want to master a second-language, to pay attention to the
differences in their first and second languages' phonological systems. Although the differences themselves may not be much
of an obstacle, there are still other factors (such as cultural background, level of mastery of the second language, and even
sociolinguistic variables like gender, ethnicity, age, and educational background) worthy of consideration.
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