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ABSTRACT

This research aims to examine the grammatical investment texts in the interpretation books of the Holy
Quran in order to compare and distinguish between what goes back to formal grammatical analysis and
what goes back to functional grammatical analysis. Our purpose behind the comparison of these two
analyses is to show the extent to which the science of exegesis needs functional analysis rather than the
formal one, as the former deals with texts and words in terms of discourse with communicative purposes
and specific contextual connotations, which responds to the requirements of exegesis its graphical needs
that respects the movement of meaning in representing facts and in highlighting the peculiarities of the
Quranic expression, while the latter does not affect the facts and objects of meaning, but rather it restricts
its subject to the study of static patterns of grammar and its abstract typical forms, and it neglects the
meanings of grammar in its functional actualizations, and in its particular concrete representations.

KEY WORDS: Arabic grammar, interpretation of the Holy Quran, formal Analysis, functional
Analysis.

* Corresponding author: Tayeb DEBBA
Journal of Algerian Academy of the Arabic Language / © 2025 The Authors. Published by Algerian Academy of the Arabic Language, Algeria.

This is an open access article under the CC BY-NC (https:/creativecommons.org/licenses/by-nc/4.0/deed.en).
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ABSTRACT

The phenomenon of linguistic superposition presents highly intricate translation challenges. Within its
specific context, discourse in its source language offers a range of intended meanings, encompassing
both explicit and implicit layers. These instances of superposition are comprehended by the audience
through such superimposed expressions, a comprehension linked to both their linguistic usage and the
linguistic culture of the language’s speakers. Consequently, translators may find themselves challenged
by the semantic density they endeavor to transfer into the target language, which may not adequately
facilitate this transfer due to its inherent characteristics, expressive capabilities, or the linguistic culture
of its speakers. This often necessitates directing the discourse's meaning towards a specific, prominent
interpretation, potentially overshadowing other meanings conveyed by the original expression.
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ABSTRACT

The book “Al-Muhkam wa-I-Muhit al-A zam’’ is among the most significant Arabic dictionaries
composed up to the era of Ibn Manzir. It was authored by Ibn Sida at the request of the influential prince
Mujahid al- ‘Amiri. Al-Muhkam is the counterpart of his other major work, Al-Mukhassas, as both share
the same linguistic material. The former arranges this content thematically, while the latter follows the
lexical order established by Al-Khalil ibn Ahmad in Kitab al- ‘Ayn.

In Al-Muhkam, Ibn Sida incorporated the contributions of earlier linguists and the entire linguistic
content found in Sibawayh’s book—particularly the well-reasoned and unique examples that are notable
for their linguistic elegance and enduring value. He supplemented this with additional morphological
patterns not included by Sibawayh, whether native Arabic or borrowed. He further enriched the work
with grammatical explanations drawn from later grammarians and with selected quotations from
eloquent poetry and rare, authentic speeches.

KEY WORDS: Grammatical lesson, Al-Muhkam and Al-Muhit Al-A'zam, Ibn Sidah, Ibn Jinni,
syntactical questions, grammatical explanation.
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Romanization of Arabic Bibliography

1. al-Qur'anu al-Karimu bi-Riwayati Hafs ‘an ‘Asim.

2. Ibn Jinnt, . (2000m). Sirr Sina‘at al-I'rab. al-tab‘ah1. Dar al-Kutub al-llmiyyah.

3. IbnJinni, . (dan tarikh). al-Khasa'is. al-tab‘ah4. al-Hay’ah al-Misriyyah al-Ammabh li-al-Kitab.

4. IbnJinni, . (dan tarikh). al-Luma’ fi al-‘Arabiyyah (tahqiq: Faris, F). Dar al-Kutub al-Thaqafiyyah.

5. lbn Durayd, M. (1987m). Jamharat al-Lughah (tahqiq: Ba‘labakki, R). al-tab‘ah1. Dar al-1lm li-al-
Malayin.

6. Ibn al-Sarraj, M. (dan tarikh). al-Usal fi al-nahw (tahqiq: al-Fatli, ). al-tab‘ah4. Mu’assasat al-Risalah.

7. Ibn al-Sa’igh, M. (2004m). al-Lamhabh fi sharh al-Mulhah (tahqiq: al-Sa‘id1, ). al-tab‘ah1. ‘lmadat al-
Bahth al-llm7 bi-al-Jami‘ah al-Islamiyyah.

8. Ibn Sidah, ‘. (1996m). al-Mukhassas (tahqiq: Jaffal, Kh). al-tab‘ah1. Dar Ihya’ al-Turath al-‘Arabr.

9. Ibn Sidah, ‘. (2000m). al-Muhkam wa-al-Muhit al-Azam (tahqiq: Hindaws, ). al-tab‘ah1. Dar al-Kutub
al-llmiyyah.

10.1bn “Aqil, . (1980m). Sharh ibn ‘Aqil ‘ala Alfiyyat ibn Malik (tahqiq: Muhyt al-Din, °). al-tab‘ah20. Dar al-
Turath.

11.1bn Qutaybah, . (1949m). al-Ma‘ani al-Kabir fi Abiyat al-Ma‘ani (tahqiq: al-Karnakawr; S. al-Yamant, ).
al-tab‘ah1. Matba‘at Da’irat al-Ma‘arif al-‘Uthmaniyyah.

12.1bn Qays, M. (1950m). Diwan al-A'sha al-Kabir (tahqiq: Husayn, H). Maktabat al-Adab.

13.1bn Malik, M. (dan tartkh). Sharh al-Kafiyah al-Shafiyah (tahqiq: Haridi, 9). al-tab‘ah1. Markaz al-Bahth
al-llmiwa-lhya’ al-Turath al-Islam.

14.1bn Mada’ al-Qurtubi, A. (1979m). al-Radd ‘ala al-Nahwiyyin (dirasah wa-tahqiq: al-Banna, M). al-
tab‘ah1. Dar al-I‘tisam.

15.1bn Manzir, M. (1414h). Lisan al-‘Arab. al-tab‘ah3. Dar Sadir.

16.1bn Hisham, *. (1383h). Sharh Qatr al-Nada wa-Ball al-Sada (tahqiq: Muhy al-Din, ). al-tab‘ah11. Dar

al-Turath.
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17.1bn Hisham, *. (1985m). Mughni al-Labib ‘an Kutub al-A‘arib (tahqiq: al-Mubarak, M; Hamd Allah, M).
al-tab‘ah6. Dar al-Fikr.

18.1bn Hisham, *. (2001m). Sharh Shudhar al-Dhahab fi Ma'rifat Kalam al-‘Arab (tahqiq: al-Daqqar, 9. al-
tab‘ah1. al-Sharikah al-Muttahidah li-al-Tawzr".

19.1bn Hisham, *. (2008m). Awdah al-Masalik ila Alfiyyat ibn Malik (tahqiq: al-BiqaT, Y). al-tab’ah1. Dar al-
Fikr li-al-Tiba‘ah wa-al-Nashr wa-al-Tawzi".

20.Aba al-Hasan, ‘. (1998m). Sharh al-Ashmani ‘ala Alfiyyat ibn Malik. al-tab‘ah1. Dar al-Kutub al-
Ilmiyyah.

21.Abu Hayyan al-Andalusi, M. (1420h). al-Bahr al-Muhit fi al-Tafsir (tahqiq: Jamil, S). Dar al-Fikr.

22.Abu Hayyan al-Andalusi, M. (1998m). Irtishaf al-Darb min Lisan al-‘Arab (tahqiq: ‘Uthman, R; ‘Abd al-
Tawwab, R). al-tab‘ah1. Maktabat al-Khaniji.

23.al-Abiyari,’. (1405h). al-Mawsi‘ah al-Qur’aniyyah. Mu’assasat Sijill al-‘Arab.

24.al-Asfahani, *. (2003m). Sharh Diwan al-Hamasah (tahqiq: al-Shaykh, Gh. faharis: Shams al-Din, ). al-
tabah1. Dar al-Kutub al-‘limiyyah.

25.al-Anbart, K. (2003m). al-Insaf fi Masa'il al-Khilaf bayn al-Nahwiyyin: al-Basriyyin wa-al-Kafiyyin. al-
tab‘ah1. al-Maktabah al-‘Asriyyah.

26.al-Baghdady, . (1997m). Khazanat al-Adab wa-Lubb Lubab Lisan al-‘Arab (tahqiq wa-sharh: Haran, ).
al-tab‘ah4. Maktabat al-Khanijt.

27.al-Bakri, *. (1971m). Fasl al-Magqal fi Sharh Kitab al-Amthal (tahqiq: ‘Abbas, ’). al-tab’ah1. Mu’assasat al-
Risalah.

28.Jaradat, M. (2008m). Dal al-Hamamah fi Shi‘r Tamim al-Barghathr.

https://pulpit.alwatanvoice.com/content/print/130846.html

29.Hasan, *. (2013m). al-Nahw al-wafi. al-tab‘ah15. Dar al-Ma‘arif.
30.Da’irat al-Ma‘arif al-‘Alamiyyah. (dan tarikh). Bahithan ‘Arab al-Mawsa‘ah al-‘Arabiyyah al-‘Alamiyyah.
al-tab‘ah2. Mu’assasat A‘mal al-Mawsii‘ah li-al-Nashr wa-al-Tawzi.

31.Dirwish, M. (1415h). I'rab al-Qur'an wa-Bayanu-h. al-tab‘ah4. Dar al-Yamamah.
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32.al-Rajhi, *. (1999m). al-Tatbiq al-Nahwi. al-tab‘ah1. Maktabat al-Ma'arif li-al-Nashr wa-al-Tawzi".

33.al-Radral-Istarabadht, M. (1975m). Sharh Shafiyat ibn al-Hajib (tahqiq: Nar al-Hasan, M; al-Zafzaf, M;
Mubhyt al-Din, 9). Dar al-Kutub al-‘llmiyyah.

34.al-Zabidi, M. (1984m). Taj al-‘Aras min Jawahir al-Qamas (tahqiq: Majma‘ah min al-muhaqqiqin). Dar
al-Hidayah.

35.al-Zajjaj, . (1988m). Ma‘ant al-Qur’an wa-Irabu-h (tahqiq: Shalabr, 9). al-tab‘ah1. ‘Alam al-Kutub.

36.al-Zuhayli, W. (1418h). al-Tafsir al-Munir f al-‘Aqidah wa-al-Shari‘ah wa-al-Manhaj. al-tab‘ah2. Dar al-
Fikr al-Mu'‘asir.

37.al-Zarkali, Kh. (2002m). al-A'lam. al-tab‘ah15. Dar al-‘llm li-al-Malayin.

38.al-Za'balawr, S. (dan tarikh). Dirasat fi al-Nahw. Mawgi* Ittihad Kuttab al-‘Arab, bi-targim al-Shamilah
aliyyan.

39.al-Zamakhshari, M. (1993m). al-Mufassal fi San‘at al-Irab (tahqiq: Malham, ). al-tab‘ah1. Maktabat al-
Hilal.

40.al-Samin al-Halabi, A. (2011m). al-Durr al-Masan fi ‘Ulam al-Kitab al-Maknan (tahqiq: al-Khattat, A).
Dar al-Qalam.

41.Sibawayh, “. (1988m). al-Kitab (tahqiq: ‘Abd al-Salam Muhammad Haran). al-tab‘ah3. Maktabat al-
Khanijr.

42.al-Suyati, . (1904m). Sharh Shawahid al-Mughnt li-al-Baghdadi (tahqiq: Kajan, ). al-Matba‘ah al-
Bahiyyah.

43.al-Suyati, . (1990m). al-Ashbah wa-al-Naza'ir al-tab‘ah1. Dar al-Kutub al-‘limiyyah.

44.al-Suyat, . (1998m). Hama' al-Hawami‘ fi Sharh Jam® al-Jawami‘ (tahqiq: Hindawr, ). al-Maktabah al-
Tawfigiyyah.

45.al-Sabban, M. (1997m). Hashiyat al-Sabban ‘ala Sharh al-Ashmant li-Alfiyyat ibn Malik. al-tab‘ah1. Dar
al-Kutub al-‘llmiyyah.

46. Dayf, Sh. (dan tarikh). al-Madaris al-Nahwiyyah. Dar al-Ma‘arif.
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47.°Abd al-'Aziz Muhammad, . (2012m). Min Juhad ibn Jinnt al-Sawtiyyah. Kulliyyat al-Lughah al-
‘Arabiyyah bi-Asyat.

48.al-‘Ajjaj, R. (dan tarikh). Diwan Ru’bah ibn al-‘Ajjaj (tahqiq: al-Burdsi, W). al-tab‘ah1. Dar ibn Qutaybah.

49.al-‘Akbar, , Muhibb al-Din, Aba al-Baqa’. (1995m). al-Lubab fi‘llal al-Bina’ wa-al-I'rab (tahqiq: al-
Nabhan, ). al-tab‘ah1. Dar al-Fikr.

50.al-Ghala’ini, M. (1993m). Jami‘ al-Duras al-‘Arabiyyah. al-tab‘ah28. al-Maktabah al-‘Asriyyah.

51.al-Mubarrad, M. (1994m). al-Mugqtadab (tahqiq: Muhammad ‘Abd al-Khaliq ‘Azimah). al-tab‘ah1.
Wizarat al-Awqaf.

52.al-Mubarrad, M. (1997m). al-Kamil fi al-Lughah wa-al-Adab (tahqiq: Ibrahim, M). al-tab‘ah3. Dar al-Fikr
al-‘Arabr.

53.Mukhtar ‘Umar,’. (2003m). al-Bahth al-Lughawi ‘ind al-‘Arab. al-tab‘ah8. ‘Alam al-Kutub.

54.al-Muradi, H. (1992m). al-Jana al-Dani fi Huraf al-Ma‘ant (tahqiq: Qabawah, F; Fadil, M). al-tab‘ah1. Dar
al-Kutub al-"llmiyyah.

55.al-Muradi, H. (2008m). Tawdih al-Maqasid wa-al-Masalik bi-Sharh Alfiyyat ibn Malik (sharh wa-tahqiq:
Sulayman, ). al-tab‘ah1. Dar al-Fikr al-'Arabr.

56.al-Nasaff, *. (1998m). Madarik al-Tanzil wa-Haq&'iq al-Ta'wil: Tafsir al-Nasafi (tahqiq: Badiw, Y). al-
tabah1. Dar al-Kalim al-Tayyib.

57.Nassar, H. (1988m). al-Mu‘jam al-‘Arabi: Nash’atuh wa-Tatawwuruh. Dar Misr li-al-Tiba‘ah.

58.al-Nasih, Kh. (2000m). ibn Jinni wa-Kitabu-h (Sirr Sina‘at al-I'rab). al-tab’ah1. Dar al-Kutub al-‘llmiyyah.

59.al-Habit, F. (dan tarikh). al-Ma‘ajim al-‘Arabiyyah wa-Mawd‘at al-Alfaz. Mu’assasat al-wala’ li-al-
Tiba‘ah wa-al-Tawzr".

60.al-Hilali, H. (1995m). al-Diwan (ishraf: Najm, M). Dar Sadir.

61.al-wahidr, *. (2014m). Sharh Diwan al-Mutanabbi (tahqiqg: al-Barquqf, ). Maktabat Nar.

62.al-Warraq, M. (1999m). ‘llal al-Nahw (tahqiq: al-Dirwish, M). al-tab‘ah1. Maktabat al-Rushd.

63.al-Waqqad, Kh. (2000m). Sharh al-Tasrih ‘ala al-Tawdih aw al-Tasrth bi-Madman Tawdth fi al-Nahw.

Dar al-Kutub al-‘llmiyyah.
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ABSTRACT

The phenomenon of lexical borrowing among languages—particularly with regard to nouns denoting
concrete objects such as place names, proper nouns, plants, tools, manufactured items, and inventions—
has seen significant expansion. Such terms often migrate alongside the objects or concepts they denote,
moving across linguistic and cultural boundaries due to waves of human contact and civilizational
exchange. The example presented in this article provides clear evidence of this phenomenon, as seen in
the words "coffee" and "shirt." It is worth noting that there are countless other examples of vocabulary
that infiltrated other languages through contact with Arabic, especially during the flourishing of Arab-
Islamic civilization.

KEY WORDS: Word, transformation, phonological evolution, Qahwa (coffee), Qamis (shirt).

* Corresponding author: Abderrazak ABID
Journal of Algerian Academy of the Arabic Language / © 2025 The Authors. Published by Algerian Academy of the Arabic Language, Algeria.

This is an open access article under the CC BY-NC (https://creativecommons.org/licenses/by-nc/4.0/deed.cn).
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Romanization of Arabic Bibliography

1. al-Qur'an al-Karim bi-Riwayat Hafs ‘an ‘Asim.

2. Ibrahim, R. ‘A. (2002). al-Mujam al-Arabr li-Asma’ al-Malabis fr Daw’ al-Ma @jim wa-I-Nuss al-
Mawthaga min al-jahiliyya hatta al- Asr al-Hadith. Dar al-Afaq al-‘Arabiyya.

3.1bn Durayd, Aba Bakr. (1987). Jamharar al-Lugha (tahqiq: Ba'labakki, R. M.). Bayrat: Dar al-‘llm li-I-
Malayin.

4.1bn Durayd, Aba Bakr. (1991). al-Ishrigag (tahqiq: Haran, ‘A. M.). Bayrat: Dar al-Jil.

5.1bn Sida, Aba “Ali. (1996). a/-Mukhassas (tahqiq: Jaffal, Kh. 1.). Bayrat: Dar lhya’ al-Turath al-‘Arabr.

6. Ibn Sirin, M. (dan tarkh). Muntakhab al-Kalam fi Tafsir al-Ahlam (matba‘ bi-hamish Ta‘tir al-Anam).

al-Qabhira.
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7.1bn Manzar, Muhammad. (dan tarikh). £/san al-Arab.

8. al-Isfahanti, Aba al-Faraj. (1961). Kitab al-Aghani (tahqiq: al-Saqqa, M.). Dar al-Kutub al-Misriyya.

9. al-Balkht, Ibn Muqatil. (1423H). 7afsir Mugatil ibn Sulayman (tahqiq: Shahata, ‘A. M.). Dar lhya’ al-
Turath.

10. al-Tha'labi, Aba Ishaq. (2002). al-Kashf wa-I-Bayan an Tafsir al-Quran (tahqiq: ‘Ashar, A. M;;
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11. al-Zuhri, Ibn Sa‘d. (2001). a/-Tabagar al-Kubra (tahqiq: ‘Umar, ‘A. M.). Maktabat al-Khanijt.

12. al-Shidyagq, Ibn Faris. (din tartkh). a/-Sag ala al-Saq fima huwa al-Fariyag (nashr: al-Bustani, Y. T.).
Maktabat al-‘Arab.

13. Sabri Basha, A. (2004). Mirar al-Haramayn al-Sharifayn wa-jazirat al- Arab (tarjama: Makhlaf, M.;
al-Misri, H. M,; ‘Awd, ‘A. Gh.; ishraf: Harb, M.; muraja‘a ‘Uthmaniyya: ‘Abd al-Man‘an, A; Uzli, ‘A;
i‘dad li-I-nashr: Jirat Allah, M.). Dar al-Afaq al-‘Arabiyya.

14. al-Siqillt, Aba Hafs. (1990). 7athgif al-Lisan wa-Talgih al-Janan (dabt: ‘Ata, M. ‘A.). Dar al-Kutub al-
lmiyya.

15. al-"Askari, Aba Hilal. (1996). a/-Talkhis fi Ma'rifar Asma’ al-Ashya’ (tahqiq: Hasan, ‘A.). Dimashq:
Dar Talas li-l-Dirasat wa-I-Tarjama wa-I-Nashr.

16.al-Tabari, Ibn Jarir. (dun tarikh). fami‘al-Bayan an Ta wil Ay al-Quran(tahqiq: Shakir, M. M. Makka
al-Mukarrama). Dar al-Tarbiyya wa-I-Turath.

17. al-Farijat, ‘A. (2008). a/-Shu ara’ al-jahiliyyian al-Awa’il. al-Tab‘a al-Thaniya2. Dar al-Mashriq.

18. Majma‘at min al-Mu’allifin. (1998). Mdjaz Da’irat al-Ma arif al-Islamiyya (tarjama: nukhba min al-
asatidha; muraja‘a: Habsht, H.; al-Shaykh, ‘A. R.; ‘Anani, M.; Khurshid, I. Z; al-Shantanwi, A;; Yanis,
‘A. H.). Markaz al-Shariqa li-I-Ibda‘ al-Fikri.

19. Markaz al-Doha lil-Luga al-'Arabiyya. (dan tarikh). Mu gam al-Doha al-tarifii li-I-luga al- arabiyya.
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20. al-Wushsha’, Aba al-Tayyib. (1953). a/-Muwashsha aw al-Zarf wa-I-Zurafa’(tahqiq: Mustafa, K.).
Maktabat al-Khanjt.

21.Ta’bata Sharran. (1984). Diwan Ta'bata Sharran (tahqiq wa-sharh: Shakir, ‘A. Dh. F.). D.M.: Dar al-
Gharb al-Islamr.

22. Tarafa ibn al-‘Abd. (2002). Diwan Tarafa ibn al-Abd (tahqiq: Nasir al-Din, M. M.). Bayrat: Dar al-

Kutub al-‘llmiyya.
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ABSTRACT

In this research paper, we aim to trace the terminological issues presented in the Algerian Academy of
Arabic Language Journal from its inception to its most recent issue. This is done with the objective of
highlighting the efforts of the Academy and the journal in addressing the challenges facing Arabic
terminology. These challenges include, but are not limited to, terminological multiplicity, Arabization,
and standardization. The issue of terminology has become one of the most prominent challenges
confronting the Arabic language today. Accordingly, this study seeks to answer the following key
questions: What is the nature of the terminological issues and problems discussed in the Algerian
Academy of Arabic Language Journal? And what practical solutions have been proposed in its
publications?

KEY WORDS:Terminology, Algerian Academy of Arabic Language Journal, terminological
multiplicity, Arabization, standardization.
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- Introduction

Acoustic speech analysis is a powerful method for studying speech production by extracting measurable physical
characteristics that reflect the physiological processes behind human communication. Widely used in speech pathology,
linguistics, and voice research, it provides objective data to assess and diagnose speech impairments. By analyzing specific
acoustic parameters, specialists can gain deep insights into voice quality, articulation, and fluency, aiding both clinical
evaluations and scientific studies. So acoustic analysis has become an essential method for objectively studying the
phonetic characteristics of languages. In the case of Arabic, it enables precise investigation of two crucial linguistic
phenomena: consonant emphasis and vowel length contrast. These elements, difficult to grasp through auditory analysis
alone, reveal their full complexity when examined through their acoustic correlates.

The applications of this method are vast:

e Inphonetics, it allows for the analysis of the characteristics of vowels and consonants.
e Insociolinguistics, it reveals regional or social variations.

e Inspeech therapy, it aids in diagnosing speech disorders.

e Intechnology, itis used for speech recognition and voice synthesis.

Acoustic analysis significantly contributes to advancements in modern linguistics (Grabowski, 2023). As mentioned
above, it allows for precise investigation of two crucial linguistic phenomena in Arabic language: consonant
emphasis and vowel length contrast (short vs. long vowels). These features reveal their complexity when examined
through acoustic correlates.

The application of acoustic speech analysis in Arabic is particularly relevant for studying:

o Emphatic consonants (t, d, s, z) and their coarticulatory effects (Ferrat, 2024).
o Vowel system and its phonological length contrasts (Alotaibi & Hussain, 2016).
e Dialectal variations across Arab countries (Embarki, 2013; Mitrofanova & Tuller, 2021).

This approach addresses the limitations of traditional auditory analysis through objective measurements (Ladefoged
& Johnson, 2014), crucial for:

e Teaching Arabic as a foreign language.
e Diagnosing speech disorders.

° Linguisticengineering‘
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1. History of Acoustic Analysis

Abbot Jean Rousselot was the first to emphasize the importance of acoustic phonetics in his work Principles of
Experimental Phonetics, published in two volumes (1897 and 1901). His research laid the foundation for experimental
phonetics as an empirical science, paving the way for applications in education, pronunciation correction, and speech
therapy.

In the early 20th century, researchers such as Gunnar Fant (Sweden) made significant contributions to speech analysis,
particularly in the study of formants—resonant frequencies of speech (Fant, 1960). In France, Joseph Fourier’s work
(1768—1830) on signal processing played a crucial role in the development of spectral analysis techniques. His
mathematical models led to the Fourier Transform, a fundamental principle in sonagraphic analysis and a cornerstone of
modern acoustic phonetics.

In the United States, pioneering work by Alexander Graham Bell (engineer and speech scientist), Edward Scripture
(experimental psychologist and phonetician), and Harvey Fletcher (physicist specializing in auditory perception) led to
major advancements in speech research. Their contributions were crucial in developing devices for auditory
rehabilitation and speech disorder treatment. Moreover, institutions such as the American Speech-Language-Hearing
Association (ASHA), founded in 1925, played a key role in incorporating computational technologies into clinical
phonetics.

Despite these advances, our country has lagged in integrating acoustic analysis tools, particularly in speech therapy
and linguistics. The first to develop the idea of multidisciplinary research incorporating technology (acoustic analysis for
speech and language processing) was undeniably Professor Abderrahmane Hadj Salah (1927-2017). After creating
the Institute  of Linguistics and Phonetics (ILP)in the 1970s, he significantly contributed to creating
the CRSTDLA (Scientific and Technical Research Center for the Development of the Arabic Language) to promote an
interdisciplinary scientific approach, bringing together linguists, engineers, and clinicians.

The evolution of acoustic speech analysis can be classified into three important stages:

e 1897—1901: Rousselot lays the foundations of experimental phonetics.
e 1950s: Fant systematizes formant analysis.

e 21st century: Digitalization with Praat and Al tools (Boersma & Weenink, 2023).
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2. Acoustic Parameters and Their Importance

Key acoustic speech parameters include:

A. Fundamental Frequency (F0) and Intonation

The fundamental frequency, often called pitch, represents the number of vibrations per second of the vocal cords in
the speech apparatus. It corresponds to the voice’s pitch and helps distinguish between a low voice and a high voice. It
plays a key role in intonation and expressiveness. For example, an interrogative sentence has a rising melody at the end,
while a declarative sentence has a descending intonation. It also helps differentiate between a voiced consonant and its
unvoiced counterpart. In clinical linguistics, abnormalities in FO can reveal disorders such as dysphonia or Parkinson’s

disease, where patients often have a monotone speech.

B. Formants (F1, F2, F3)
Formants reflect vocal tract resonance frequencies. They enable the acoustic analysis of physiological phenomena
occurring in the cavities of the vocal tract:
Symbol: Fi, where /represents the i-th cavity of the vocal tract.
Relationship to cavity volume: Inversely proportional.
Unit: Hertz (Hz).
o Pharyngeal cavity: F1
o Oral cavity: F2
o Cavity between the teeth and lips: F3
Formants are essential for shaping and distinguishing vowels and contributing to overall speech intelligibility.
Vowels are primarily described by their formant frequencies (Harrington, 2010):
e F1 (first formant): Reflects mouth opening (higher values = more open vowels like /a/).
¢ F2(second formant): Indicates tongue position (higher values = front vowels like /i/, lower values = back vowels
like /u/).
e Plotting F1 vs. F2 produces a vowel space diagram, illustrating contrasts between vowels in a language These
measurements are also essential for studying dialects or articulation disorders.
Applications of formant analysis include:
¢ Language learning: Identifying and correcting pronunciation errors, particularly for vowels that do not existin a

learner’s native language (Fouz-Gonzilez, 2019).
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e Clinical diagnostics: Detecting articulation disorders, such as those associated with cleft palate, dysarthria, or
post-stroke aphasia. Formant analysis is also valuable for monitoring speech recovery after surgery or therapy.
For example, patients who have undergone a laryngectomy may exhibit altered formant frequencies, requiring

specialized speech therapy to regain clarity (Ferrat & Guerti, 2012).

C. Phoneme Duration and Speech Rhythm
This parameter evaluates speech rhythm, fluency, and timing, reflecting a speaker’s ability to control airflow and
articulation.

e Rhythmic structures across languages: Different languages exhibit distinct rhythmic patterns.

e Common learner difficulty: Arabic speakers learning English can pronounce all syllables with equal duration,
which can negatively impact fluency and comprehension. Acoustic analysis, by measuring syllable and pause
duration, helps learners adapt their rhythm to the target language.

e Clinical significance: Irregular phoneme duration is often associated with speech disorders such as stuttering,
dysarthria, or apraxia of speech. These conditions are frequently observed in individuals with stroke or
neurodegenerative diseases. For instance, someone with dysarthria may produce prolonged vowel sounds due to

difficulties in coordinating speech muscles, resulting in slow and effortful speech (Zeroual et al., 2021).

D. Intensity and Stress Patterns
The amplitude of speech sounds determines how loud or soft speech is perceived, playing a key role in speech
clarity and emphasis.

o Importance of syllable stress: In languages like Arabic, English, Spanish, or German, syllable stress is crucial for
meaning and intelligibility. Stress placement in Arabic is predictable and depends on syllable structure.
Misplaced stress can lead to misunderstandings, as stress patterns are integral to word recognition (Domabhs et
al, 2014).

o Common learner difficulty: French speakers often struggle to emphasize stressed syllables adequately, as
French has a more even syllable stress pattern compared to languages like English or Arabic. So acoustic analysis
can visually demonstrate where stress should be placed and help learners improve their modulation of intensity,
leading to more natural and accurate pronunciation.

o Clinical significance: Disorders related to amplitude and stress include:

. Hypophonia (reduced loudness), commonly observed in Parkinson’s disease. Many Parkinson’s
patients progressively lower their speaking volume, often without realizing it, making everyday

conversations challenging (Ferrat, 2009).
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] Excessive loudness, which may indicate vocal hyperfunction or compensatory speech mechanisms in
individuals with hearing impairments.
While stress in Arabic is not as prominent as in English, it still significantly affects pronunciation and clarity.
Misplacing stress can lead to misunderstandings or make speech sound unnatural. In language learning, mastering

Arabic stress patterns is essential for achieving accurate pronunciation and fluency.

3. Acoustic analysis Tools

The most commonly used tool in acoustic analysis is the spectrogram, which visually represents speech sound
frequencies over time.
5000
4000 £
a0 f-
2000

1000

Time (s)

Figure 1. Spectrogram representation ofspeech
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Figure 2. Three-dimensional (3D) representation of the spectrogram

Currently, many software programs facilitate speech analysis, including:
 Kay Elemetrics (commercial software);
o Praat (free software);
e Vocalab, WinSnoori, WinPitch (speech analysis tools available online).

The Praat software is widely used in phonetic research and acoustic analysis (Boersma & Weenink, 2023).
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Figure 3. Extracting the acoustic properties of speech using Praat
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4. Notions of Vowels and Emphasis in Arabic Language

In this section, we provide a brief overview of long and short vowels in Arabic and the distinction between these two
phonetic and phonological characteristics, emphasis in Arabic from an articulatory perspective, and the difference
between an emphatic consonant and its non-emphatic counterpart, having the same place of articulation and manner of

articulation (voiced/unvoiced, plosive/fricative).

4.1. Short vs. Long Vowels
The phonetic system of the Arabic language has six vowels, three short vowels (/a/, /i/, /u/) and three long vowels
(/a/, /i/,/u:/). Arabic has a crucial phonological contrast between the short and long vowels, which can change word
meanings:
o /kataba/ (<iS) "he wrote" vs. /ka:taba/ (<5K) "he corresponded.”
e /d3amal/ (Ja>) “camel” vs /d3a:mal/ (JsL5) “he flattered”

4.2. Emphasis in Standard Arabic
Emphasis (tafXiim in arabic) is a distinctive feature of standard Arabic that affects a set of consonants called
"emphatic”. These emphatic consonants are: /t/ b, /d/ (>, /s/ o=, /2/ L.
This phenomenon results from a complex configuration of the vocal tract involving (Embarki, 2013; Al-Tamimi &
Khattab, 2018; Ferrat, 2024):
e Primary articulations : Coronal tongue placement, tongue retraction, slight lip rounding.
e Secondary articulations: Pharyngealization and velarization (Zawaydeh & de Jong, 2021; Heselwood, 2023).

This feature is phonemically distinctive (e.g,, /tara/ (,) "to rebel" vs. /tara/ (4b) "to fly").
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5. Acoustic Analysis of Arabic Vowels and Emphasis

In this article, we show some results of acoustic analysis conducted on these two linguistic features in Arabic and their

importance in language learning.

5.1. Vowel Characteristics

The spectrographic analysis of some studies reveals quantifiable differences:

Table 1. Comparison between acoustic values of short/long vowels.

Parameter Short Vowels | Long Vowels | Reference Study

Duration 80—100 ms 200—250ms | Al-Ani (1970)

Formant stability | +15% 5% Khattab & Al-Tamimi (2013)
Intensity 68 Db 72dB Embarki (2013)

Figure 4. Spectral representation of the Arabic vowels

5.2. Emphasis Characteristics

The spectrographic analysis of some studies reveals:

Table 2. Comparison between acoustic values of emphatic/non emphatic consonants.

Parameter Typical Values Reference Study
F2 Frequency 1 300-400 Hz vs non-emphatic || Ferrat (2004)
Low Frequency Energy || 1 800-1500 Hz Khattab & Al-Tamimi (2013)
Consonantal Duration 115-20% Zawaydeh & de Jong, 2021)
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So Emphatic consonants show :
¢ Lower F2 (300—400 Hz drop vs. non-emphatics).

e Longer duration (15—20% increase).

Figure 5. Lowering of the formant F2 in presence of emphatic consonant

5.3. Interaction Between Emphasis and Vowel Length
 Vowels after emphatics have lower F2 and longer duration (Ferrat, 2024).

o The effectis stronger on long vowels (AF2 = 120 Hz) than short vowels (AF2 = 80 Hz) (Ferrat, 2024).

6. Challenges for Learners

Language learning relies not only on understanding and acquiring vocabulary and grammar but also on mastering
correct pronunciation, prosody, and intonation. Acoustic speech analysis helps identify and correct pronunciation errors,
intonation differences, and rhythm variations among foreign language learners. Indeed, non-native learners of Arabic
often find difficulties to pronounce the emphatic consonants. Thus, to learn Arabic, learners can visualize, using acoustic
analysis software like Praat, the difference between an emphatic consonant and its non-emphatic counterpart (e.g., [t] vs
[t]), where the emphatic context shows a lower F2 formant in the following vowel. Also studies show that 78% of French
speakers initially confuse /a/ and /a:/ in minimal pairs (Boula de Maretiil & Zeroual, 2015). Acoustic feedback training

(using Praat software) helps reduce confusion errors to 22% in 5 weeks (Boula de Maretiil & Zeroual, 2015).
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With advancements in speech technology and artificial intelligence (Al), modern learning tools can now analyze and
provide real-time feedback on key speech parameters, making language acquisition more efficient and personalized.
Today its applications span across phonetics, dialectology, sociolinguistics, psycholinguistics and language learning, and

speech technology:

A. Phonetics, Dialectology and Sociolinguistics

Acoustic analysis compares vowel systems across languages/dialects. For example, Arabic vowels /a/, /i/, /u/ have
distinct realizations in different regions (Al-Ani, 1970).

In dialectology and Sociolinguistics, which the comparison of vowel formants orintonation patterns can reveal
regional or social variations (e.g, differences between Algerian and Tunisian Arabic) (Zawaydeh, 1999). In language
acquisition, the acoustic analysis can track the development of phonetic contrasts in children, and detect pronunciation

errors (e.g., /s/ (L) vs. /s/ (L=) confusion).

B. Clinical Linguistics
Acoustic analysis offers several advantages. It enables the classification and characterization of speech disorders
based on concrete data and facilitates objective assessments of impairment severity through measurable acoustic
parameters (Kent & Kim, 2003). Advances in technology have made computational tools and online software
increasingly accessible, providing valuable insights into the nature and degree of speech impairments (Duffy, 2020). So
this method helps:
e Diagnose disorders such as dysarthria or stuttering.

e Evaluate therapy effectiveness by tracking acoustic parameter changes.

C.Language Learning

Acoustic analysis tools, like Praat software, help learners correct their pronunciation through visual feedback,
allowing learners to compare their pronunciation to native speakers on a sonagramm (e.g., English speakers adjusting
Arabic vowel articulation to distinguish between short and long vowels, articulation of emphatic consonants, geminate
consonants, ...).

Also, it helps to improve sentence melody and rhythm, which are crucial for natural-sounding Arabic, such as the

rising intonation in questions like § a3 uJgd! (al waladu dahib ?, Is the boy going?) in figure 6.
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Figure 6. Intonation curve rising from low to high pitch

- Conclusion and Future Directions

Many concrete applications can stem from studies made possible by acoustic analysis. Notable examples include the
Education by pronunciation training using acoustic feedback, and innovative pronunciation methods based on acoustics
analysis, Speech therapy with rehabilitating articulation disorders in Arabic-speaking children and non native's learners,
and Technology: Improving speech recognition and speech synthesis systems for Arabic.

Acoustic analysis has an important contribution to Arabic linguistics by objectifying subtle phonetic
features (emphasis, vowel length, germination, ...), quantifying inaudible variations, and enabling new research and
teaching methods.

To maximize benefits, we must:

® Train clinicians/linguists in acoustic software.
® Strengthen researcher-engineer collaborations.
® Adapt methods to understudied languages (e.g., Arabic dialects).

With Artificial Intelligence advancements, these tools will become even more accessible, opening new research and
teaching possibilities.

Future directions that may arise from acoustic analysis include interlingual comparative studies and inter-dialectal
variations, the development of interactive educational tools and e-learning exercises in the field of Arabic language

learning, and the development of specific clinical tools in language pathology.
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