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Abstract

This study aims to compare the performance of ChatGPT and Gemini in
analyzing 7'rab Marfi’dt al-Asma”, a critical aspect of Arabic grammar for
determining the grammatical roles of words in sentences. The analysis uses 11
examples from the book Mulakhash Qawdi'id al-Lugah al-'"Arabiyyah by Fuad
Ni'mah, focusing on identifying grammatical components such as wubtada’,
khabar, isim ashbab, isim kdda, khabar inna, fa'l, na'ib al-fa'il, na'at, 'atf, tawkid, and
badal. The study employs the Mann-Whitney test to assess statistical
significance and the Cosine Similarity Index (CSI) to measure semantic
similarity. Results show that ChatGPT outperforms Gemini with a significant
value of 0.019, while the CSI score of 0.800 indicates high similarity between
the models' outputs. ChatGPT excels in providing detailed and accurate
analyses, while Gemini is more suitable for concise answers but may lack
precision. These findings highlight the unique strengths of each model and
underscore the necessity of manual correction to ensure the accuracy and
relevance of results, particularly in technology-based Arabic grammar learning.
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Introduction

Arabic has its challenges in linguistic analysis, especially sentiment analysis, due
to its complex linguistic nature. With morphology involving a lot of inflection and
derivation, Arabic can disguise the polarity of the undetlying sentiment (Aladeemy et
al., n.d., 2024). In a linguistic context, syntax, known in Arabic as the Science of Nahwu
or 7'rdb, is the process of determining the role of each word in a sentence. This is done
by adding diacritic marks at the end of the word along with the right reason, a technique
known as final analysis. This aspect is important in Arabic because mistakes in 7'74b can
lead to misunderstanding of the meaning of sentences, especially considering that
Arabic is the language of the Qur'an, so a correct understanding is necessary (Mannaa
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et al., 2022). The science of Nahwu itself is one of the sciences that is considered
challenging and tiring to learn (Marsiah et al., 2021). Reading a good Arabic text requires
the ability to determine harakat or syakl, which basically depends on understanding the
context of the sentence. According to (Mualif, 2019), reading with a complete harakat is
very important because it helps the reader recognize the position of the word in the
sentence. However, giving harakat accurately, especially at the end of a word, is still a
challenge for many Arabic learners. Difficulties in performing 7'74b result in errors in
identifying the type of sentence and the position of the word or phrase in a sentence
(Maulida & Marsiah, 2023). In this context, advances in artificial intelligence technology
offer potential solutions to the challenges faced in sentiment analysis and understanding
of Arabic grammar.

The development of artificial intelligence (Al) technology, particularly in the
field of education and linguistic analysis, has made rapid progress, creating advanced
language models capable of handling complex natural language processing (NLP) tasks.
Through the application of deep learning techniques, Al helps researchers decipher the
unique properties of the Arabic language, especially in the 77ib aspect that involves
morphological and syntactic analysis (Ali, 2016; Kishan & Reiter, 2021; Khalatia & Al-
Romanyb, 2020). Tools like ChatGPT offer an innovative approach to grammar analysis
that was previously considered complicated, providing personalized solutions in
learning tailored to students' needs (Musthafa, 2024). The use of Al in learning creates
a more interactive and responsive experience, increasing student engagement by
providing instant feedback as well as varied sentence examples for a deeper
understanding of grammar (Yatri et al., 2023). Research on Al models such as ChatGPT
and Gemini also highlights their abilities and limitations in different contexts, providing
insight into their suitability for specific tasks in understanding important aspects of the
Arabic language, such as Marfii'at al-Asma’, which is often a challenge in learning
(Khidhir, 2024). Although these tools have been implemented, there are still gaps in
accuracy and effectiveness in identifying complex structures (Berliani et al., 2024).

ChatGPT's capabilities, designed to provide deeper responses in natural
conversational interactions, allow for complex analysis in technical topics such as 7'7b.
Its sensitivity to cultural and linguistic contexts makes it more suitable for academic
environments requiring detailed explanations (Wijonarko et al., 2023; Ramli, 2023).
Conversely, Gemini offers more concise responses and is often suitable for users who
need quick and immediate understanding (Gomez-Cabello et al., 2024). This model may
not be as flexible as ChatGPT in deep conversations, but it can be a great choice for
those looking for practical solutions without needing too much detail (Suryono et al.,
2023). Thus, the selection of the ideal model depends on the purpose of the analysis
and the expected level of complexity, whether it is for more detailed needs or simply a
basic understanding.

Previous studies have explored the role of Al in Arabic language learning,
including grammar teaching and morphological analysis. Based on findings (Berliani et
al., 2024), ChatGPT has great potential in helping students learn Arabic by providing
quick responses and in-depth grammar analysis. However, its use still faces challenges,
such as student dependency and lack of critical understanding. Research (Qadir, 2023)
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states that ChatGPT can provide a more personalized learning experience through
tailored feedback, while Khidhir (2024) shows that natural language processing (NLP)
in Arabic requires greater attention due to the complexity of sentence structure and its
rich morphology. While (Muawanah & Rihi, 2018) demonstrated the effectiveness of
Al in analyzing Arabic 77db, supporting the relevance of using Al for better
understanding of Arabic. However, while these findings are relevant, most of the
research focuses on applications in education and has not specifically compared Al
models in the context of Marfii'at al-Asmai’ analysis.

Some other studies, including (Aljanabi, 2024), evaluate the comparison of
ChatGPT and Cloude, showing that Cloude is superior in addressing Arabic language
morphology and parsing accuracy. Research (Elkhatat et al., 2023) and (Weber-Wulff et
al., 2023) shows that Al models still face challenges in analyzing complex texts that
require accuracy in the nuances of language. (Pressman et al., 2024) and (Rane et al,,
2024) also compared ChatGPT with Gemini in medical and educational contexts, but
the study showed gaps in specific Arabic linguistic analysis, including :’7ib analysis.
There have not been many studies that specifically explore the ability of ChatGPT and
Gemini to overcome linguistic challenges Marfii'at al-Asma’. This indicates the need for
further in-depth research to strengthen the application of Al in complex grammatical
analysis of the Arabic language.

This study aims to conduct a comparative study between ChatGPT and Gemini
in analyzing Marfii'dt al-Asma’, a key element in Arabic grammar that functions to show
the grammatical role of a word in sentence structure (Anwar & Ahyarudin, 2023). By
evaluating the capabilities of these two Al platforms, this study is expected to provide
significant insights into the effectiveness of Al technology in helping deeper
grammatical understanding for Arabic language learners, especially in understanding and
applying Marfii'at al-Asma’ (Nurmala et al., 2022). This analysis will refer to Fuad
Ni'mah's book Mulakhash Qawa'id al-Lugah al-"Arabiyyah as the main source of examples
of marfil'atul asma' cases, to provide more accurate guidance in testing the ability of the
two platforms to identify complex grammatical structures. In addition, this research is
also expected to make a significant contribution to the development of Arabic language
learning, which focuses on teaching nabwn and sorggan as a classical method in Arabic
grammatical education (Rahmat & Abdurrahman, 2017). Thus, the results of this
research will provide an innovative foundation for Al-based Arabic language learning
and offer solutions to more adaptive and technology-based learning challenges in the
digital era.

Method

This study uses a quantitative method with the Mann-Whitney and Cosine
Similarity Index (CSI) test approaches to compare Marfii'at al-Asma’ analysis ability
between ChatGPT and Gemini. The study aims to evaluate the results of the answers
of the two models in answering questions related 0 Marfii'it al-Asma’, by referring to
the book Mulakhash Qawa'id al-Lugah al-'Arabiyyah as the main reference. The data
analyzed included 11 examples designed based on the book to measure the ability of
both models to analyze aspects of 'rib marfi'atul asma', namely mubtada', khabar, isim
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ashbah, isim kada, kbabar inna, fd'il, nd'ib al-fa'il, na'at, 'atf, tawkid, and badal. The study
applies the same commands to every interaction with ChatGPT and Gemini to ensure
consistency of analysis. The purposive sampling technique was used in data collection,
with relevant criteria according to the research objectives, so that the results obtained
could provide a valid comparative picture of the ability of both models to analyze 7'7db
in Arabic.

Mann-Whitney test was chosen because it was suitable for comparing two
independent samples that did not have to be normally distributed, especially on the
ordinal scale resulting from the Likert scale assessment (Milenovi¢, 2011). The Likert
scale will be used to measure the quality and effectiveness of the answers from both
models, where respondents rate within a certain range the answers generated by
ChatGPT and Gemini (Siregar et al., 2023).

The test is carried out with the following hypotheses:

o Hy : There is no significant difference in the analysis ability of 7'rib
Marfii'at al-Asma’ between ChatGPT and Gemini.

o Hy: There is a significant difference in the analytical ability of 7'74b
Marfii'at al-Asma’ between ChatGPT and Gemini.

Moreover, the Cosine Similarity Index (CSI) will be used to measure the level of
semantic similarity between the Al model's answers and the references in Mulakhash's
book. CSI is useful in determining the degree of similarity between the text generated
by the model and the standard text, allowing for an objective assessment of the accuracy
and relevance of the answers (Rahutomo et al., n.d., 2012; Lahitani et al., 2016).

The Mann-Whitney test is performed by calculating the ratings for each answer
from the two models and determining whether there is a significant difference in the
distribution of those ratings. The formula used in this test is:

n, (n, +1)
2

where n, and n,, is the sample size of each group, and R; is the number of

U= nyny, +
ratings of the first sample.

Meanwhile, Cosine Similarity is calculated using the formula:
i=14iB;

\/2?=1 Air 211‘1=1 B;
where and is a vector that represents the frequency or weight of words in the
reference text and the resulting text of the model AB(Rahutomo et al., n.d., 2012; Oti

et al., 2021).

The assessment of the answers given by the two models (ChatGPT and Gemini)
in this study was carried out using the Likert scale which is designed to measure the

level of conformity of answers with references in the book Mulakhash. This scale
consists of five levels of assessment, each of which describes the level of accuracy and

Similarity =
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suitability of the answers to the criteria of Marfii'at al-Asma’. A score of 5, which indicates
a vety cotrect/very precise answet, is given to an answer that is fully in accordance with
the reference, including the conformity in position, the status of »u'rab/ mabni, the final
letter, the position, and its grammatical role. A score of 4, which means correct/correct,
is given for answers that correspond to the reference even if there are small insignificant
differences, such as differences in the last letters. A score of 3, which means that it is
quite correct, is given if the answer has a general agreement with the reference, but there
are some errors or shortcomings in the details, such as inconsistencies in the status of
mn'rab and mabni. A score of 2 indicates incorrect/incorrect if the answer does not fully
match the reference, in terms of its grammatical position/position even though some
patts are still acceptable. Finally, a score of 1, which means wrong/inappropriate, is
given if the answer does not match the reference and contains significant errors in terms
of position, grammatical status, position, and grammatical role.

By using this approach, the study is expected to provide insight into the
performance of the two models in the context of Arabic language learning, especially in
the analysis of Marfii'at al-Asma’.

Result and Discussion
Results of I'rab ChatGPT Analysis

The following are presented and the results of the 7’77b analysis obtained through
the Gemini model, as listed in Table 1.

Table 1. I'rab ChatGPT Results

e ChatGPT Aoel!
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ove L Jomad S Ll cslall sl g cmaall e oole Jad s cdyal - ()
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5 Soslall sl g e mrall e s (ALall Jadl ) (a8l (alll Jad: 03K - 3,85 fusdd] 236
bl e L e S Ll L))
5] e Byallall Zaall dad, Adle 9 podya o el : sl -
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a) Sentence: daxs Lal)

ChatGPT provides an explanation that the word "&a" is mubtada’ which is marfu' with
the sign 7'74b in the form of dbammah that appears at the end of the word, while "R
is the &babar that marfu’ with the sign 7'rdb in the form of dhammab at the end of the word.
This answer is completely in accordance with the references in the book of Mulakhash,
including the position of the word, the status of the /74, and the conformity of the final
letter, resulting in a score of 5 (Very True).
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b) Sentence: <341 asd

ChatGPT's explanation of the word "Oseldl" as mubtada’ marfu' with the sign dbammab at
the end, and "853\ as the number of jumiah fi'liyyah becomes the khabar of "o,
according to the reference to the book of Mulakhash. This accuracy includes aspects of
grammatical position and relationships between elements in a sentence, so it is given a
score of 5 (Very True).

©) Sentence: Ylits Eo ol

ChatGPT explains that "<swal" is fi'%/ nagish and dbamir as its isim, and "S8&E" is a
manshub kbabar with a fathah sign that appears at the end of the word. This explanation
is in accordance with the reference, covering the grammatical status of the word and the
role of its position. Since no errors were found in this analysis, the value given was 5

(Very True).
d) Sentence: &5 ikl w38
ChatGPT identified "<3&" as £i'i/ nagis from the af'al mugarabab category "< as ism

aan

marfi', and "3 as £ mudari' in the khabar position. According to the reference book,
all the words in the i'rab are correct, so they are given a grade of 5 (Very True).

€) Sentence: Lk s Flhas u\

In this sentence, ChatGPT explains that "0l is a fawkid letter that requires isim mansib,
which is "zleas", while "M% s%5sa" is ghabar in the form of jumlah ismiyyab. This
explanation is complete and includes the exact position and status of the 7'74b, so it is

given a score of 5 (Very True).
f) Sentence: ¢,JLLJ\ KPS C‘

ChatGPT explains that "&" is fi'%/ madli, """ is jsim isyarab in the position of rafa’
occupying the position of fa'i, and "Ll is badal that marfu'. This analysis accurately
explains the functions and 7'74b signs of each element. Therefore, the value given is 5

(Very True).

g) Sentence: Juk jh}; Jn;\

ChatGPT provides an analysis that "U;@f‘" is fi'il madhi mabni lil maghiil "OB)" is na'ib al-fa'il,
and "23"  shifat that is marfii’. All words are explained according to the book of
Mulakhash, so it deserves to be given a grade of 5 (Very True).

h) Sentence: 4w “fos 1is

In this sentence, ChatGPT identifies "\" as mubtada’, "3ee" as khabar, and ">&" as £7'i]
mudhari' in the na'at position. A complete and appropriate explanation provides the basis
for a score of 5 (Very True).

i) Sentence: &1 33l taZ

PR . ETIAPE . . _iaty, . .
ChatGPT mentions that "<& is %/ madpi, "3os" is fa'i], and """ is ma'thuf. This
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explanation is in accordance with the grammatical aspect analyzed, so that it gets a score

of 5 (Very True).
) Sentence: w5t §5dl as

ChatGPT provides an inaccurate analysis in analyzing the position of "a¢iale" which
should be tawkid ma'nawi, but ChatGPT explains it as #a'at in the jar position because of

iafah. So it was given a score of 1 (False)

k) Sentence: Jo31 455 LU b

ChatGPT's explanation of "&b" as fi'i/ madhi mabni li al-majhul, " \S0" as na'ib al-fa'il, and
njj‘w é}j-;.'"

value given is 5 (Very True).

as badal and shifat, shows the rigor of grammatical analysis. Therefore, the

Results of I'rab Gemini Analysis

The following is presented the results of the 774b analysis obtained through the
Gemini model, as listed in Table 2 below.

Table 2. I'rab Gemini Results

il Gemini CIPES]
5 Juta (5T e pallall Aaall sy Aadles 55850 alls cul) Sabll : Tzl - Sins Ll
Aie Cgas]l 51 doyog oy ‘_54.” sl de (i)

(0,57 e 8yallall Aaiall 48) Adleg 9 0 ,alls ul)) Goina : pdl -
Arale o909 Turd | Caiay

2 oy e 5yallall Zagall dad, Adke 9 pody0 Taie t tuaddl - B AT e
Jeladl g S ladl cald) sl el g il e oo ole Jadt: oyl - ()
(R AT Al ey
2 Jelall g S ladl bl ol elal g Annall e o (ole Jad: Eompgal - Molite fiea
T 00085 Ligg s oss (el )
oyl e Byallall Loall dady Adke 5 59950 O a5 1 Dlili%e -
1 Sl e el o 2mnall e gun (ol (ole Jad:cd€ - (3,40 fwaddl 3K
ASLL) (55 pual)

5T e 5yallall aall dady 2dle 9 558,0 Jeld: tuadll -
5T e Byallall Aol dad, Adle 9 p9d e il Jad: 3ydd -
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A s o) Ao 9 Hgdzma yuall fazd

Ly 2k 9oy 5 (5a) Lot 289 0me £od 0 7 Lal Bare 1 3593n -
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deall e sgaTel ) 5 (52) 050085 At
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oyl e Brallall Lol dad y Ade 9§90 4y Jgndo: LSl -
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a) Sentence: oz LAl
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Gemini analyzes this sentence very precisely. Mubtada' (QAJ]\) is identified as zsim habir
marfu' with the sign rafa’ in the form of dhammalh zhahirah, which is fully in accordance
with the reference in the book of Mulakhash. Khabar (34x) is also correctly classified as
isim Zhabir marfu' with the same rafa’ sign. This analysis reflects an accurate understanding

of the structure of the 774 in the book of Mulakhash, so it deserves a score of 5 (Very
True).

b) Sentence: <l fuasd

Gemini identifies (salll as mubtada’ marfu' with the sign rafa’ dbammal) zhahisrah, which is
correct. However, there is an error in the analysis of f7'/ i\g}ii, where it is not explained
that the 7'/ madhi occupies a position or position as kbabar derived from the number of
Jumlab fi'liyyah. This causes inconsistencies with the book of Mulakhash, so it is given a
score of 2 (Less True).

c) Sentence: Sstiis Eosl
Gemini provides an improper analysis for this sentence. Isizz dhamir should have the

position of isim of &awal, Gemini showed a basic understanding but failed to present
the details of the 7'74b, this obtaining a scotre of 2 (Less True).

d) Sentence: &5 il 238
Gemini's analysis of this sentence does not correspond to the reference. Kdda wa

Akbwitnha (<38 is analyzed without regard to the role of isim kada (C)MMJ‘), which
should be zsim kdda but is in 7'rib as f4'il, thus getting a score of 1 (False).

¢) Sentence: L% 3y Flas 3;

Gemini difficulties in 7'7db khabar inna derived from the number of jumlab ismiyyab.
Gemini does not explain that the sentence 2% 5% s is the number of jumlah ismiyyah

that occupies the position of &babar inna. This is what causes Gemini to get a score of 2
(Less True).

f) Sentence: d,JU;J\ s C‘
Gemini analyzes isim isyarah () as isim marfu' with dhammah zhabirah, which occupies

the position of rafa’ mubtada. This is wrong because isim isyarah () should occupy the
position of rafa’ fa'il. So it was given a score of 2 (Less True).

g) Sentence: Ji du‘ dsl

Gemini identified this structure with a mistake in the status of #a'ib alfa'il (O3).
Although the rafa’ sign is correctly presented, the grammatical position analysis does not
conform to the reference from the book of Mulakhash. Therefore, the score given is 2
(Less True).

h) Sentence: 4 oz 148

Gemini provides an inaccurate analysis in analyzing the position of the number of
fi'liyyah Y& that returns to the previous word. Gemini does not explain that 2 is the
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na'at of Jae according to the reference to the book of Mulakhash. Therefore, the score
given is 2 (Less True).

. o % 3 ° Pt
i) Sentence: & 335 Esd

Gemini's analysis fits the reference perfectly. Fa's/ (&) and ma'thuf (\41»;7) are each

classified as Zsim marfii’ with the correct sign. No errors or omissions were found, so the
score given was 5 (Very True).

j) Sentence: w5 §5d) as

Gemini shows an excellent understanding of fi'i/ (358 and tawkid ma'nawi (me\e) as isim
marfu'. The word was analyzed correctly, thus getting a 5 (Very True) score.

k) Sentence: Jo31 455 LU ab

Gemini provides a very accurate analysis of this sentence. Badal (33%) is clearly explained

and in accordance with the references in the book of Mulakhash. No flaws were found,
so it was given a score of 5 (Very True).

Apnalysis Based on the Mann-W hitney Test

The Mann-Whitney test was used to compare the difference in score distribution
between two groups, namely GPT and Gemini. Based on the Ranks table:

Table 3. Mann-Whitneyy

Ranks
Kelompok N Mean Sum Of
Rank Ranks
Skor  ChatGPT 11 14,27 157,00
GEMINI 11 8,73 96,00
Total 22

The ChatGPT group has a mean rank of 14.27, which is higher than the Gemini
group (8.73). This shows that GPT scores tend to be higher than Gemini scores on

average.

Statistical Test Results
The following table summarizes the results of the Mann-Whitneyy statistical test:
Tabel 4. Tabel Hasul Uji Statistik

Test Statistics?

skor
Mann-Whitney U 30,000
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Wilcoxon W 96,000
Z -2,345
Asymp. Sig. (2-tailed) 0,019
Exact Sig. [2*(1-tailed Sig.)] .047b

a. Grouping Variable: kelompok

b. Not corrected for ties.

The Asymp. Sig. (2-tailed) value of 0.019 was smaller than 0.05, indicating that
there was a significant difference between the scores of the two groups. Thus, there is
evidence that the difference in performance between GPT and Gemini is statistically
significant. So the hypothesis, that there is a significant difference in the analytical ability
of i'rab marfit'atul asma' between ChatGPT and Gemini, is accepted H;.

Results Based on Cost Similarity Index (CS1)

The Cost Similarity Index (CSI) result of 0.800 shows a high level of similarity
between GPT and Gemini. This value is close to 1, which indicates that despite the
difference in performance, the answers produced by the two are almost similar in some
examples.

The comparative study between ChatGPT and Gemini was conducted using the
Mann-Whitney statistical test approach and the Cost Similarity Index (CSI) to measure
significant differences in the performance of the two systems in analyzing 7'74b. Based
on the results of the Mann-Whitney test, there are significant differences in several
aspects of the analysis, especially in terms of accuracy and speed, with a significance
value of 0.019. This suggests that the hypothesis, that there is a significant difference in
the analytical capabilities of Marfii'at al-Asma’ between ChatGPT and Gemini, is
accepted Hq

Meanwhile, the results of the CSI measurement show a fairly high level of
similarity between the two systems with the reference standard, with a score of 0.800.
This suggests that the two systems have sufficient performance similarities, although
there are variations in some case studies, especially in the context of complex sentence
analysis.

Conclusion

Based on the discussion above, this study shows that artificial intelligence
technology, especially language models such as ChatGPT and Gemini, has significant
potential in supporting Arabic grammar analysis, especially in the aspect of Marfii it al-
Asma’. Based on the results of statistical tests using the Mann-Whitney method, there
are significant differences between the two models, where ChatGPT proves to be
superior in terms of accuracy and depth of analysis. ChatGPT provides a more complete
and precise response in explaining complex grammatical structures, making it more
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suitable for deep learning. Meanwhile, Gemini shows excellence in providing quick and
concise responses, but tends to be less accurate in handling more complex sentences.

The level of answer similarity between the two models is also high, as shown by
the Cosine Similarity Index (CSI) result of 0.800. This shows that despite the difference
in performance, the answers produced by the two models match fairly well, according
to the references in some questions. This research provides important insights into how
artificial intelligence can be effectively utilized for Arabic grammar learning, with the
selection of models tailored to the needs and complexity of the desired analysis. Thus,
this study not only strengthens the role of artificial intelligence in Arabic language
learning but also underscores the importance of further research to improve the ability
of Al models to understand and analyze complex grammatical structures of Arabic.
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