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ABSTRACT
This bibliometric analysis examines the progression of
research on the Arabic language using a thorough dataset
obtained from Scopus and shared on GitHub. This study
uses quantitative measurements to analyze the field's
progression, pinpointing significant trends, notable
contributors, and thematic emphasis areas. The analysis
shows a strong connection between linguistic studies and
technology improvements through the incorporation of
computer approaches like natural language processing and
deep learning. Geographical contributions demonstrate a
worldwide interest in Arabic language studies, with Saudi
Arabia, Malaysia, Jordan, and Tunisia being the top
countries in terms of scholarly output and citation effect.
The study delves into a detailed examination of
sociolinguistic aspects, specifically focusing on gender, in
Arabic language research. The discipline is expanding
dynamically and showing interdisciplinary characteristics
through a consistent growth in research output and a diverse
range of themes indicated by keyword analysis. The co-
occurrence  network  analysis  demonstrates  the
interconnection of research issues, with "Arabic languages"
serving as a core node connecting several sub-disciplines.
This bibliometric analysis illustrates the expansion and
thematic development of Arabic language research,
highlighting its growing complexity and worldwide
influence. This study enhances comprehension of the
present state and future trends of Arabic language studies by
emphasizing the use of computational technology and the
importance of international cooperation.
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1. INTRODUCTION

Bibliometric analysis is a quantitative approach used to assess the impact and trends within a specific field of academic
research. By examining various metrics such as publication counts, citation analysis, and co-occurrence of keywords, this
method provides insights into the development, structure, and dynamics of scholarly disciplines. It enables researchers to
identify influential authors, documents, and themes, as well as to track the evolution of knowledge over time[1].

This paper intends to use bibliometric analysis to trace the evolution of research trends dedicated to Arabic language studies.
Our journey starts with a literature review, where we shall be pulling the thread of existing studies to lay a foundation for
further understanding of the field's background and current state of affairs. Methodology section, which covers the process
and the criteria for data capture and analysis, stresses Scopus as a primary data source and the R language for data
manipulation and visualization.

The findings are discussed in the result section expressing the production levels based on an annual scale, the most relevant
sources & authors, and geographical contributions & thematic focuses of the Arabic language research. This section aims
to answer several pertinent questions: What has the rise in the volume of research on the Arabic language over the years?
Which are the nations and organizations in the frontline of this academic undertaking? What kind of themes and approach
are being the most often used in this field?

The discussion integrates these findings, exploring the implications of the observed trends and the interconnections between
different facets of the research landscape. It examines the role of computational methods in Arabic language studies, the
global distribution of research contributions, and the thematic diversity within the field. Finally, the conclusion synthesizes
the main outcomes of the bibliometric analysis, reflecting on the growth, challenges, and future directions of Arabic
language research. By providing a holistic view of the field, this paper contributes to a deeper understanding of its
development and identifies areas ripe for further investigation.

2. METHODOLOGY

The purpose of this bibliometric study is to chart the development of Arabic language research by reviewing all relevant
literature. Due to its large coverage of peer-reviewed literature and its wide acceptability in academic research for
trustworthiness and comprehensiveness, Scopus is justified as the major database for our technique, which incorporates an
organized approach to data gathering, analysis, and interpretation. What follows is an account of the search methodology,
data extraction steps, analytic software, and constraints that were faced.

2.1Database and Search Strategy

Scopus database is chosen for this work because it profoundly indexes journals that contribute a sizeable humber of the
articles related to the Arabic language studies. This choice incorporates Scopus, having wide and trustworthy coverage on
scientific and research publications, thus enabling a complete bibliometric study. The research was organized by a special
keyword plan to avoid the situation of the unrelated documents. The keywords used for searching the database were
confined to the article titles and keywords only, utilizing the search string: TITLE ( "arabic language" ) AND KEY ( "arabic
language"). Use of this analytical technique helped us to be effective in our core research area by selectively extracting
those studies that have no relations and thus, use the proper dataset for analysis.

2.2Data Collection

There were 431 papers that were found to be pertinent to the subject of Arabic language research. Our research was based
on these materials, which included a wide range of academic outputs such as articles, reviews, and conference papers. This
analysis relied heavily on accurate and comprehensive bibliographic metadata, which included the following fields: authors,
document type, language, publication year, title, total citations, abstract, affiliation, keywords, DOI, and cited references.

2.3Data Analysis Tools

For the data analysis, we employed R Studio, benefiting from the R programing language. The biblioshiny package was a
good choice since it could manipulate the bibliometric data in a flexible way and also fit well for generating informative
figures and tables. This package was the enabler of the isolation, processing and illustration of data and it enabled advanced
analysis of the history of Arabic linguistic researches.

2.4Limitations and Data Quality

When it came to bibliographic metadata, the investigation ran across problems with its completeness. Some information
elements, including DOI and keywords plus, were partially or entirely missing from the dataset; others, like cited references
and science categories, were entirely missing as well. Notwithstanding these caveats, the research did not depend entirely
on the missing metadata to draw conclusions. Title, abstract, affiliation, keywords, DOI, and corresponding author data
were less comprehensive than areas like author, document type, journal, language, and publication year, among others. The
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quality of the information varied. Table 1 of the study explains how a cautious approach was needed in data interpretation
and analysis due to the difference in metadata quality. This study's technique takes advantage of Scopus's extensive
database, as well as RStudio and the biblioshiny package, to overcome the obstacles given by missing information. The
academic community will benefit greatly from this method since it guarantees a thorough and concentrated examination of
the development of research on the Arabic language.

TABLE I. COMPLETENESS OF BIBLIOGRAPHIC METADATA

Excellent 0 0 Author AU
Excellent 0 0 Document Type DT
Excellent 0 0 Journal SO
Excellent 0 0 Language LA
Excellent 0 0 Publication Year PY
Excellent 0 0 Title TI
Excellent 0 0 Total Citation TC
Good 0.93 4 Abstract AB
Good 0.93 4 Affiliation C1
Acceptable 13.69 59 Keywords DE
Poor 23.9 103 DOI DI
Poor 40.6 175 Keywords Plus ID
Poor 45.48 196 Corresponding Author RP
Completely missing 100 431 Cited References CR
Completely missing 100 431 Science Categories WC

3. BIBLIOMETRIC ANALYSIS DELIVERABLES

This section presents the results of a detailed bibliometric analysis of the evolution of Arabic language research, by drawing
on a meticulously curated dataset from Scopus. This in-depth examination is further divided into different themes, each of
which reflects different facets of the academic ecosystem within this domain. We start by giving an overview of the main
core dataset statistics collected, namely publication count by type, source-wise publication, and annual growth, in order to
provide a macroscopic view of research output over time. We continue by analyzing yearly scientific production, as we
uncover trends in publication volume that is commensurate with expanding interest and scholarly activity in this field.

We move on to the analysis of average citations per year, as this provides an interesting view into the impact and influence
of the research being produced within this domain. We look into the most relevant sources and authors, as we uncover the
key journals, conferences and contributors who are driving the discourse in Arabic language studies. We look into the
geographical distribution of corresponding authors and citation patterns of different countries, as we uncover the global
nature and collaborative aspect of research in this domain. We next move to deeper thematic analysis, as we identify the
most cited countries and the prevalence of topics under research, as revealed by keyword frequency. Finally, we present a
co-occurrence network analysis of these topics, exposing the interrelatedness of topics and the complex web of themes that
underpin Arabic language research. Each sub-section of this results section builds to a comprehensive insight into the
dynamics of the field and to the key outcomes and insights from the bibliometric analysis.

2.1Main information

The most important point that can be gathered from Scopus as the data source for the aspired bibliometric analysis allows
a comprehensive view of a field progress through the 1946-2024 period. This period covers a number of 431 documents
that were published on 302 different sources, and sources are less than the amount of journals, books, and so on. The
presentation of this example testifies to the stable and sustainable rate of 1.42% per year, which is the sign of continuous
research process over the period. As regards the average age of document 6.8 years indicates that the majority of the
research is relatively new and reveals ongoing interests and research progress in this field. Additionally, there is an average
citations rate of 4.856 documents which is an evidence of the value and importance of these researches explored in this
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field. This is definitely the case, as indeed, sources were all lacking in the data set hinting at a critical shortcoming in the
study.

The abundance of keywords in these documents—1,865 Author's Keywords (DE) and 1,866 Keywords Plus (ID)—shows
how varied and specific the subjects covered by Arabic language studies are. With such a wide range of terms, it's easy to
see how the area of Arabic language research is complex and multi-faceted.

According to the numbers, 1,175 people have written for this collection of work, with 70 of those people penning individual
papers. There is a clear indication of a strong sense of community collaboration here, even though there are still 71
documents with a single author who contributed significantly to the research. Moreover, with an average of 3.12 co-authors
per document and an impressive 22.51% of documents including international co-authorships, the global reach and
cooperative nature of Arabic language studies are further demonstrated by the collaboration.

The information on the type of documents that break down gives further views on the research output, with articles at 246
becoming the most frequent document type, in comparison to the 168 conference papers. This gives a clear view on the
role of just recording research findings in both peer-reviewed journal articles and conference proceedings. Alongside the
more common documents like book chapters and reviews, we have a plethora of research works which lend richness and
depth to the scholastic terrain.

Figure 1 brings to light the conditions of Arabic language research, which is a lively and prospering field filled with
diversified topics, co-operative research initiation, as well as a combination of traditional and modem approaches of
information dissemination. The continuous yearly growth pace along with the number documentary pieces and authors is
a clear representation of the dynamic and changing manner of Arabic literature studies while data which is incomplete
solicits the need for better and improved bibliographic methods.

Annual Growth Rate

142 %

Timespan Documents

1946:2024 431

Co-Authors per Doc

3.12

Authors Authors of single-authored docs International Co-Authorship

1175 70 2251 %

Author's Keywords (DE) References Document Average Age

1265 6.8

Average citations per doc

4.856

Fig.1. Main information
2.1Annual scientific production

Figure 2 shows the yearly scientific output in Arabic language research from 1946 to 2024. It tells an interesting story of
how the field has grown over nearly eight decades. From its 1946 debut in a single article to its long hiatus until its 1987
modest return, the timeline traces its events in chronological order. Up until a considerable increase in the early 21st century,
this pattern of irregular publishing persisted, with a few articles emerging here and there.

When we look at the numbers more closely, we can see that there is a major turning point about 2001. After that, the number
of publications starts to rise, and the yearly scientific output becomes more consistent. The increase is most noticeable
beginning in 2008, when the yearly article count goes from the low single digits to the high double digits, with the highest
points being in 2021 and 2023, with 49, 50, and 54 articles, respectively. During this time, there was a surge in both public
and academic interest in Arabic language studies around the world, which led to the field's most rapid and consistent
expansion to that point.

Itis too early to establish the annual trend, but the three articles covering the year 2024 show that the field is still productive.
From 1946 to 2024, the discipline of Arabic language research seems to have matured and attracted more interest, as shown
by the increasing volume of submissions.

Language and cultural studies have advanced, research networks have grown, and digital platforms for publication and
collaboration have become more accessible, all of which contribute to the yearly increase in scientific production. One
possible explanation for this expansion is the increasing number of articles with co-authors from outside of the Arab world,;
this trend suggests that a more inclusive and varied group of scholars is working together to deepen our grasp of Arabic.
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The information in the form of the Figure 3 indicates that there were times of stagnant and short-lived research in Arabic
as well as periods of doing not much and just a growing research in the field of Arabic studies quite on a gradual basis,
after which came the time for the research in Arabic to prosper. This development is one of the indications of how alive
and dynamic scholarly research methods are and the fact that it contacts the developments in academic history and inquiry.

404

Articles

204

o N ¥ 0 ®moo N

2000

2002

2004

2006
0

Fig.2. Annual scientific production
2.1 Average Citations

Figure 3 depicts the Average Citations Per Year section, which offers a comprehensive evaluation of the influence and
acknowledgment of Arabic language research across the years, as evaluated by citations. Using data collected from 1946
to 2024, this study provides a historical perspective on the impact and citation of research in this field.

At first glance, the mean total citations per article (MeanTCperArt) is quite low; for example, the 1946 piece only received
4 citations on average, which shows that the field was interested in it from the beginning. Articles published in the following
decades, such as 1987 and 1991, have a small increase in citations per year (MeanTCperYear), suggesting a slow but
consistent pace of interest in the research done during these years.

Citations skyrocketed in 2002, with one item receiving an astounding 82 citations (or 3.57 citations year on average). It is
possible that the groundbreaking nature or immediate applicability of this anomaly caused it to attract a great deal of
interest.

As we move into the 21st century, specifically from 2005 onwards, there's a notable increase in both the quantity of research
(as indicated by N, the number of articles) and the average citations per year. This period marks a phase of enhanced
visibility and influence of Arabic language research, with 2005 standing out as articles from this year received an impressive
mean of 12.75 total citations per article, translating to an average of 0.64 citations per year.

The trend of citations delineates some ups and downs in subsequent years with the appearance of two plunges; they are in
2007, 2008, and especially in 2016 when the research accomplished the highest citation rate which is 7.63 MeanTCperArt,
representing a peak of scholarly interest and notice. While this is contrasted by years that citation impact per year is high,
such as in 2014 or 2016, that fluctuation illustrate the divergent character of research impact in the long-term perspective.

The 2020-2023 data, the most recent holding period (3 years), demonstrates a combined citation pattern that varies from
year to year. More particularly, it shows that the articles of 2020 and 2021 having the author best-cited is a good sign of
continued interests and relevance in the field’s research outcomes. Nevertheless, this decline happens in the last figure,
while 2023 cites per year mean is 0.32, this number has a meaning that the new articles haven't had enough time for a while
to attain the citations.

Concluding the analysis in 2024 will be the observation that MeanTCperYear is now 0, and the decrease due to the students
having written the articles lately explains the fact that they do not yet have any citations. Therefore, a distinction is made
between current outcry and the resulting influence caused by the delay in the accumulation of citation and the need for time
to assess the impact of newly published works.

By summarizing the "Citations, Items Per Year" part, as presented in figure 4, we can see the fluctuations of recognition or
impact that Arabic language research has been through decades. It shows the changing nature of the field, which is glaringly
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displayed by the popular periods of scholarly research and academic influence contrasting with the time-dependency issues,
where the latest research articles have higher citation rates than older ones.

Citations

1946 1991 1998 2001 200£00@00201201201201@01802Q2022024
Year

Fig.3. Average citations per year

2.1 Relevant sources

Figure 4 shows the distribution of articles across journals and conference proceedings, which, according to the bibliometric
analysis on the evolution of Arabic language research, reveals a number of noteworthy sources that have made substantial
contributions to the field. These sources are ranked according to the number of articles published.

Among the sources that disseminate research pertaining to Arabic language studies within the human and social sciences
sector, "DIRASAT: Human and Social Sciences" stands out as the leading source with 11 articles. Because Arabic language
research encompasses more than just linguistics but also cultural, social, and educational studies, this journal is highly
regarded in the area.

The next highest placing journal, “Language Related Research”, presents 8 articles, demonstrating that it is a well-used
platform for the publication of linguistic studies on Arabic. As the academic community pursues studies of the intricate
and nuanced Arabic language, it is clear that more and more disciplines are taking an interest in the linguistic details of the
Arabic language. “Lecture Notes in Computer Science, especially the subseries on Artificial Intelligence and
Bioinformatics”, comes next with 7 articles, reflecting the growing intersection of Arabic language research with computer
science — with natural language processing (NLP) and Al in particular. As these technologies are brought to bear on Arabic
language data, the inherent challenges, as well as the technological prospects, are being revealed.

Equally strong contributors, the “International Journal of Speech Technology” and “WANLP 2021 - 6th Arabic Natural
Language Processing Workshop, Proceedings of the Workshop,” added 6 articles each that bolster the importance of speech
technology and NLP as they relate to Arabic language studies by representing current leading approaches to research in
this area. Their focus is on cutting-edge research in the field, such as speech recognition, synthesis, and processing
technologies that focus on the Arabic language.

Other publishers provided equally important contributions. “Advances in Intelligent Systems and Computing,”
“Colloquium in Information Science and Technology, CIST,” “Communications in Computer and Information Science,”
“Information Sciences Letters,” and the “International Journal of Advanced Computer Science and Applications” each
contributed 5 articles that represent the technologically and computationally diverse approaches being used in Arabic
language studies. Their contributions run the gamut from intelligent systems and computing to information science and
advanced computer applications.

Figure 4 reveals that Arabic language research is a multi-faceted domain that is inherently interdisciplinary and
collaborative, with linguistics being a central bordering discipline. Moreover, the prominence of conferences in contrast to
journals in this bibliometric analysis attests to a field in which there is a vibrant exchange and circulation of ideas that is
fast-paced and decentralized. This interpenetration of traditional scholarly journals and recent technological fora is
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emblematic of a rapidly evolving domain that is indeed undergirded by innovation and collaboration, and is one in which
the boundaries of investigation are ever expanding.

DIRASAT: HUMAN AND SOCIAL SCIENCES °

LANGUAGE RELATED RESEARCH o

LECTURE NOTES IN COMPUTER SCIENCE (INCLUDING SUBSE °

INTERNATIONAL JOURNAL OF SPEECH TECHNOLOGY

WANLP 2021 - 6TH ARABIC NATURAL LANGUAGE PROCESSIN

Sources

ADVANCES IN INTELLIGENT SYSTEMS AND COMPUTING

COLLOQUIUM IN INFORMATION SCIENCE AND TECHNOLOGY,

COMMUNICATIONS IN COMPUTER AND INFORMATION SCIENCE

INFORMATION SCIENCES LETTERS

INTERNATIONAL JOURNAL OF ADVANCED COMPUTER SCIENCE

) 3 6 9

N. of Documents

Fig.4. Relevant sources

2.1Relevant authors

Figure 5 presents the most relevant authors in the domain of Arabic language research analyzed in this In-Depth Analysis.
The chart not only lists the number of articles each author has published but also offers a fractionalized view of their
contributions. This fractionalized perspective provides an extra layer of insight into the collaborative nature of their work,
further fleshing out their impact on the academic landscape.

ZRIGUI M tops the table as the most prolific author, publishing a total of 10 papers and a fractionalized contribution of 3.67.
Indicating not only prolific research production, but significant participation in collaborative research efforts within the
Arabic language research community [2-11]. ALOULOU C and ISMAIL Z follow with 5 articles each. Their fractionalized
contributions of 1.58 illustrate a commensurate level of participation in collaborative research. GHANI MTA also has 5
articles, which produce a fractionalized contribution of 1.50 that reflects a different pattern of collaboration with these authors
[12-14].

DAUD WAAW, FEKIH-ROMDHANE F, HAJJAR M, HALLIT S, LAATAR R, and MALAEB D each contributed 4
articles, as well. Their fractionalized contributions differ, which reflects their differing engagements in collaborative
research. DAUD WAAW and LAATAR R have a fractionalized contribution of 1.25 and a fractionalized contribution of
0.67, indicating heavier engagement in collaboration for the former group of authors as opposed to the latter group. The
fractional contribution of FEKIH-ROMDHANE F, HALLIT S, and MALAEB D, is substantially lower (0.63) indicating
their work may include more solo or lead authorship [12, 14-17].

This analysis illuminates the teamwork that is intrinsic to doing research in Arabic language. The variety of fractionalized
contributions indicates the many fluid collaborations that can exist in academic research. Some researchers may opt for
working in larger groups and diluting their fractional contribution per paper, while others elect to form smaller units working
more often in just pairs or alone, which would result in their having a higher fractionalized contribution. The appearance of
these authors across the numerous studies and papers points to their substantial contribution to furthering research of all
kinds in Arabic language. Their work has likely spanned a variety of linguistic and computational approaches to language
processing, in addition to cultural studies and beyond. The varying collaborative patterns seen here in their fractionalized
contributions point to the emergence of teamwork and partnerships of all kinds as being the infrastructures that push the
boundaries of knowledge and discovery in Arabic language studies. The blend of individual and combined efforts serves to
amplify the academic discourse, enlivening the research environment with its dynamism.
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Fig.5. Relevant authors
2.1 Relevant affiliations

The bibliometric analysis of the evolution of Arabic language research also reveals the most productive affiliations in this
field, as illustrated in Figure 6. This overview of affiliations serves to present a larger view of the universities dedicated to
the study of the Arabic language, and research institutions that have critically shaped Arabic language research. According
to this representation, King Saud University leads the chart with an impressive 21 articles. Its prominence demonstrates the
university’s dedication to the study of the Arabic language, and its position as one of the principal university centers for
scholarly contributions to this field. The overriding presence of King Saud University underscores the importance of Arabic
studies to the region, and its commitment to promoting academic research and inquiry into the language, culture, and
linguistics of the Arabic-speaking world.

In second place, the University of Sfax, with 15 articles, reveals a significant research effort by Tunisia in the study of the
Arabic language. The prominence of this university demonstrates its commitment to disseminating Arab and Islamic values
and to promoting research in the humanities and arts for the well-being of the Arab-Muslim world, and its unique standing
among the world’s universities. With 14 articles, Universiti Kebangsaan Malaysia shows the strength and breadth of
international interest in the scholarly study of the Arabic language. This demonstrates the university’s commitment to
research involving Arabic language and literature, Islamic history and civilization, Islamic banking and finance, and Arabic
class for adult at international level; again indicating that research and learning in the areas of Arabic language and culture
are thriving outside of the Arab world.

Yarmouk University, and The University of Jordan, are next, with 12 and 10 articles respectively. Jordan’s places further
underscore the leadership role Jordanian universities have taken in this field, and the extensive research that is currently
taking place there on all aspects of the Arabic language. In this environment, it is clear that Jordanian scholars have uniquely
well positioned to contribute to the development of this field, and to play a decisive role in our understanding of the Arabic
language. Other noteworthy affiliations include the University of Monastir, with 9 articles, Universiti Pendidikan Sultan
Idris, with 7, University of Genoa, with 8, The University of Jordan (with 7), and Tarbiat Modares University, with 7 of its
own. This wide-ranging list not only underscores the broad geographical distribution of universities engaged in leading this
study, but the diversity of interdisciplinary research that is currently being inspired and carried out across these universities.

The distribution of articles among these affiliations, further described in Figure 6, illustrates the collaborative and widely
distributed nature of research on the Arabic language. It unspools a rich network of critical scholarship from universities and
institutions around the world, deeply engaging analytical projects and pedagogical applications of the Arabic language. This
rigorous, widespread approach to these aspects alone of the Arabic language provides overarching insights into the research
and contribution of this language itself across the globe. It further emphasizes its modern and strictly framework and
articulation, and its adaptability to rigorous and large-scale examination.

In the first fifteen years of the twenty-first century alone, then, Arabic language studies has completed a rigorous, sustained
and interdisciplinary journey from a mostly if not exclusively institutionally-based set of analyses to critical and imaginative
interfaces of knowledge, culture, technology and modern languages. This journey will undoubtedly continue to unfold in
unpredictable and imaginative ways as Arabic language studies evolves and reorganizes, and it pushes and is pushed by other
languages and discourses in critical, reflective and inventive directions.
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Fig.6. Relevant affiliations
2.1 Corresponding Author's Countries

The analysis of Corresponding Author's Countries (Figure 7) offers a more comprehensive view into the regional
distribution of the top contributors to Arabic language research, as it takes into account the location of the corresponding
authors. Two crucial parameters are taken into consideration; Single Country Publications (SCP) and Multiple Country
Publications (MCP) along with their corresponding frequencies and MCP ratios to convey the extend and nature of the
research taking place in these countries.

SCP, or research articles published within one country, indicate the internal research efforts of that country. MCP, on the
other hand, present the articles that arise from international collaborations, demonstrating the degree to which researchers
in a given country work with their colleagues from across the globe. These deliver valuable insights into the global research
landscape of Arabic language studies, showcasing both local research capabilities and international research networks.

The first thing to note is the sheer volume of articles being produced by the countries with a strong interest or cultural
investment in the Arabic language. The country with the highest number of articles, denoted here without a specific name,
leads with 206 articles, of which 167 are SCP and 39 are MCP, showing a relatively balanced production of both national
and international research.

Following closely behind are Saudi Arabia with 28 articles (24 SCP and 4 MCP) and Malaysia with 27 articles (26 SCP
and 1 MCP), also exhibiting both healthy domestic and active international research outputs. Next in line are Jordan and
Tunisia, with Jordan leaning more towards everyone's favorite type of research; 19 articles (13 SCP and 6 MCP) and hence
a higher MCP ratio, indicating a wide network of international research partners in the Jordanian academic community.

Crawling alongside are Algeria who chart out 14 articles and the UAE who contribute 13, both with a more active position
in the global research community - a higher MCP ratio - indicating important academic partnerships with foreign scholars
in pushing the boundaries of research in Arabic. Rounding out said region's contributions to the field are Egypt, Indonesia,
and Iran with Egypt and Indonesia tipping the scales more towards SCP and hence a higher propensity to collaborate,
whereas all 9 articles from Iran are SCP, meaning they may be focusing more on work within their country's borders.

Again, the analysis of Corresponding Author's Countries and their SCP and MCP outputs (Figure 7) not only reveal the
global distribution and collaborative nature of Arabic language research, but also showcases the myriad different degrees
to which different countries are engaged in this type of research. This variance in research collaboration patterns hint at the
universal appeal of Arabic language studies and the equal importance of local and international collaborations in moving
this field forward.
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2.1 Most cited countries

The bibliometric analysis of the most cited countries with regards to Arabic language research is presented in Figure 8.
This not only highlights the countries whose research outputs have accrued the most citations, but also does so by
comparing these metrics via average article citations, thus providing a more meaningful way of ascertaining the qualitative
impact of research outputs. Saudi Arabia is ranked top with a total citation count (TC) of 196, which translates to an average
of 7.00 citations per article. This metric demonstrates Saudi Arabia’s marked influence and recognition of its outputs within
the field in question, which illustrates Saudi Arabia’s position in terms of advancing scholarly knowledge and being
commensurately recognized by scholars at large.

Singapore accrues a remarkable 122 TC, but perhaps more strikingly still, delivers an exceptional average of 122.00
citations per article, which alludes to a singularly impactful output, the like of which, has resonated on an uncommon scale
within the field. This extraordinary average would suggest that research originating from Singapore is perhaps less
voluminous, however it is of considerable relevance and significance, not only to the discipline, but moreover, the wider
global academic discourse surrounding Arabic language studies. The United Kingdom also wields considerable influence,
with 91 TC and an impressive average of 18.20 citations per article. This is indicative of strong academic outputs from the
UK, which are collectively being internationally recognised, which in turn, furnishes high quality and influential research
output to the field of Arabic language studies and thus enhances the existing canon.

The list of most cited countries, below, reveals an interesting global spread to Arabic language studies. Egypt tops the list
with a total citation count of 647 and an average per article of 4.50, underlining that it continues to engage internationally
with and make significant contributions to the field. Saudi Arabia is second on the list, with a total citations count of 223
and an average per article of 5.20, confirming its sustained influence. While fewer in number, research from these countries
tends to be cited at a higher rate, signifying their ongoing impact on the field. Jordan and Tunisia follow with total citations
of 80 and 78 and averages per article of 4.20 and 5.20, respectively, demonstrating consistent engagement with and
contribution to Arabic language studies on behalf of their research outputs. Spain and the USA each present interesting
cases, with high average citations per article of 23.30 and 9.70 respectively, indicating that while they may output fewer
research papers, their contributions are cited higher and valued by the scholarly community at a greater rate. This level of
citation suggests that their research introduces significant advances, or critical insights, into Arabic language studies.

Malaysia, Lebanon, and Morocco follow with total citations of 65, 50, and 45, and average citations per article on the lower
end of the spectrum compared to the leaders but nonetheless signaling meaningful impact and contribution. In the case of
Malaysia’s researched, with an average of 2.40 citations per article, for example, while it’s fewer research papers might
not bring as high a citation count, the fact it’s research is included in this list would suggest that it has a broad and active
engagement in the field, even compared to other countries. This form of international participation on behalf of these most
cited countries for Arabic language research is a testament to not just the quantity of research output from these countries,
but the quality and influence of it as explained through the raw and average citation counts below. This diverse international
participation creates a well-rounded and engaged scholarly conversation on Arabic language studies, which, in turn, is
propelled forward by these interlinking contributions.
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2.1 Word Cloud

The word cloud as a depiction of the word frequency analysis of the Arabic language research (shown in Figure 9) gives
an overview of the main themes and foci that are prevalent in the field. These data show the most centrally occurring terms
and correspondingly, where the main research directions, methodologies, and topics which dominate the Arabic language
studies. At the fore is the term "arabic languages" which appears 204 times, indicating the main focus of the research corpus
and highlighting the general interest in the Arabic language, including the different dialects and languages as well as the
study of various linguistic properties of the language. Secondly, "natural language processing systems" with 66 mentions,
"computational linguistics” (45 times) and "language" also with 45 occurrences — shows the high emphasis on language
oriented research towards technological perspectives, using the full range of available computational tools and theories,
and by virtue of alphabetically-ordered names, the commonplace intersection between linguistics and computer science.

The roughly equal appearance of "female” terms and "male™ terms, each 37 times with "human™ at 37, surprisingly indicates
that the authors of Arabic NLP research are either very evenly split across genders or else are interested in the phenomenon
in their language of study across genders. Similarly, "arabic (language)” with 34, "article” and "sentiment analysis" also
with 34, demonstrates a coherent focus on output within the corpus and is concerned with the study of Arabic-related
sentiment, showing a high concern for the concomitant corpus and the clear interest in use of NLP technologies to address
opinion mining and emotion detection problems within Arabic texts.

The appearances of "deep learning" for 26 and "natural language processing" with 25, with “sentiment analysis” show the
high degree to which computational techniques are being brought to bear upon the language and accordingly, the advance
of sophisticated Al and machine learning methods for the examination of Arabic linguistic data. Closer inspection reveals
a trend in research methods and demographics, with terms like "adult,” "questionnaire," "adolescent.," "young adult"
indicating the varied age groups studied, and methodologies like "classification (of information), social media," "speech
recognition” revealing the varied application of Arabic language research, from understanding social media content, to
developing speech recognition systems.

The incidence of words related to reliability and validity, such as "reliability," "reproducibility” and "internal consistency,"
along with "cronbach alpha coefficient,” suggests a concerted effort by the academic community to generate reliable and
replicable research findings. Lastly, the term "saudi arabia" 10 times suggests either a geographical focus, or significant
contribution to this field from the region, along with terms like "e-learning,"” "learning algorithms,” pointing to an interest
in applying linguistic research to e-learning technologies / methodologies. Figure 9, then, not only provides evidence of
multiple themes and modes of inquiry in Arabic language research, but also of it’s inter-disciplinary nature, combining
linguistics, computational and technological approaches, a high level of methodological rigor, and the eventual application
of findings to diverse domains, including, education, technology, and the analysis of social media content.
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Fig.9. Word cloud
3.10 Co-occurrence network analysis

Co-occurrence network analysis (see Figure 10) provides an intuitive representation of the interconnectedness of key terms
within Arabic language research. The visualization highlights thematic clusters and the relative importance of each term
according to various metrics such as Betweenness, Closeness, and PageRank, and illustrates its affiliation with other
concepts. This “map” of research focus areas shows how different concepts and techniques relate to one another and shows
which themes are focal points within the network.

The “overall” network analysis of the top 100 total linkages between terms that appeared in one-another’s 20 most similar
term lists (via Cosine sim). This division it into two main clusters, which correspond to two main thematic areas within
Arabic language research. Cluster 1 consists of terms that focus on computational and technological aspects of Arabic
language studies (e.g. “arabic languages”, “natural language processing systems”, “computational linguistics”, “sentiment
analysis™ ). Of these, the term “arabic languages™ has the highest Betweenness and PageRank scores, indicating that it acts
as an important connector throughout the network, and thus is a major focal point in terms of research. This centrality
highlights foundational interest in the language in that respects both its diverse linguistic aspects and its significant role in
connecting various themes of research.

Cluster 2 is made up of terms that seem to focus much more on the human (participatory) and methodological aspects of
research (e.g. “language”, “female”, “human”, “male”, “article”). The term “human” has a high Betweenness score,
suggesting that it acts as an important way-term that brldges between many themes in that cluster, highlighting above all
the interdisciplinary nature of Arabic language research, in which humanistic, social, and computational science themes
are inseparably important. Of these, the terms “arabic (language)” and “article” have medium-Betweenness and higher
PageRank scores, indicating that they act as important ways in which research findings are disseminated, and that many
disparate strains of research within this branch of the field follow these themes.

2 133

More interestingly, the presence of terms such as “female,” “male,” and “‘researcher,” with notable PageRank scores,
particularly in Cluster 2, may point to a gender-focused dimension within Arabic language studies. This could reflect, for
instance, research into gendered language use or the representation of gender in Arabic text corpora. In the same cluster,
the term “questionnaire” emerges, underscoring the methodological approaches employed in the field; these approaches
emphasize the role of surveys in gathering linguistic behaviors and attitudes.

The metrics used in this analysis—Betweenness, Closeness, and PageRank—provide a further window into the relative
importance and connectivity of each term within the network: Betweenness flags terms that serve as bridges between
different research areas, Closeness measures how close a term is to other terms in the network, and therefore how accessible
and relevant a term is overall, to use the terminology of Easley and Kleinberg (2010), and PageRank gauges the likelihood
of ending up at a term by following random jumps in the network, which tells us about the overall significance of a term.

This co-occurrence network analysis provides a richly detailed account of the thematic and methodological landscape of
research on Arabic language. The identification of key terms and their interrelations supply concrete data on the important
axes along which scholarly inquiry is directed, the often interdisciplinary nature of this work, and the crucial nodes that
connect various areas of study, helped to map the current state of Arabic language studies and to imagine some future
directions for the field, including the growing importance of methods that are computational in nature, the gender
dimensions of research, and the humanistic dimensions of linguistic scholarship.
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4. DISCUSSION

As expected, the bibliometric analysis of Arabic language research uncovers a multidimensional landscape shaped by the
convergence of thematic pursuits, geographical contributions, and methodological evolutions. Building on the previous
findings, this reviewer triangulates these results to illuminate the dynamic interplay that characterizes the field's historical
trajectory and contemporary landscape overtime.

The analysis has drawn attention to the central role of computational mechanisms in the production of Arabic language
research. This trend is clearly manifest in the prevalence of "natural language processing systems,” "computational
linguistics,”" and "deep learning” among the top keywords. This emphasis is consistent with the significant proportion of
articles that are attentive to the technological deployment of their findings, as shown in the most relevant sources section.
A range of journals and conferences in computational science and technology - "Lecture Notes in Computer Science,"
"International Journal of Speech Technology," etc. - clearly occupy a vital role as a pathway for demarcating this field of
inquiry. This intersection of linguistic discourse and computational production signals, at a minimum, a significant area of
growth and potential topical impact for the field.

The contribution of geographies reveals the broader contextual bestiary that underscores the field's thematic development.
When considering the corresponding author's countries, most cited countries, and total citizenship, the global multiplicity
invested in the study of Arabic is made clear. Saudi Arabia, Malaysia, Jordan, and Tunisia emerge as significant
contributors, suggesting that the thematic development of Arabic language research requires a geographical context. Saudi
Arabia's position in both the quantity of articles produced and citations received also underscores its pivotal role as a global
site for the advancement of Arabic linguistic knowledge. Finally, the reach across continents in terms of co-authorship
demonstrates the rich diversity of the field's international contributors, enriching through a variety of partnerships that
transcend geopolitical limitations locally. This distribution of contributions, and the respective citations they receive, is
indicative of the universal relevance of Arabic language studies, consistently propagating an academic discourse that is
able to transcend local boundaries.

The balanced occurrence of “female” and “male” terms, their central placement within the co-occurrence network, as well
as the mention of emotion lexicon and questionnaire, suggest a deeper exploration of the constellation of sociolinguistic
dimensions. These dimensions involve various processes that linguists have grappled with, such as gender representation
and gender dynamics in language use, and are increasingly coming within the domain of engineering-oriented
methodologies. The annual scientific production has apparently grown steadily over time, particularly during the last few
years, leading to an expansion of research interests and methodologies that becomes evident in the word count analysis.
This is paralleled by both the frequent mention of “deep learning” and “natural language processing,” which captures the
trend towards an increased application of advanced computational methods that has been noticed in the literature, and the
above-noted role as pioneers that researchers on the “arabic languages” theme occupy. As a result, the field similarly
follows disciplinary trends towards the digital turn.

Finally, the analysis of co-occurrence networks identifies “arabic languages” as a crucial node. It not only bridges several
sub-disciplines, from sociolinguistic inquiries to computational linguistics, but illustratess the commonality of themes that
promote this kind of interconnection that is sustained by the central divide among the various clusters along technological
and (research) development dimensions, akin to the field’s distinctive “dual” character. The bibliometric analysis of Arabic
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language research paints a complex portrait of a field in ascendancy — one that is being transformed by computation,
networked across the globe, and is fundamentally interdisciplinary. The synthesis of findings across dimensions of analysis
reveals a field that is widening in its thematic and methodological range, and is deepening in its impact and relevance. The
confluence of technological and humanistic inquiry, evidenced in the present study, suggests that Arabic language studies
are a vibrant site for the co-evolution of inquiry around the linguistic structures of Arabic and the cultural phenomena that
they contain.

5. CONCLUSION

The bibliometric analysis of the Arabic language research revealed several findings, pointing at the dynamic evolution and
wide scope of the field. The emergence of computational methods, such as natural language processing and deep learning
as evidenced by the rise of SVM classifiers among others is a clear marker of technological adaptation and adoption of
these methods in the field. A geographical analysis showed that Arabic studies are a matter of global interest and among
the leading countries in the field we find Saudi Arabia, Malaysia, Jordan and Tunisia, pointing to a worldwide relevance
of these studies and signaling a high level of collaborative research. Sociolinguistic dimensions, including gender, are
revealing of the field’s continued concern with nuanced explorations of linguistic phenomena in their cultural context and
the increase in scientific production over the years mirrors a general growth of academic interest in the field where the
more traditional linguistic inquiries coexist and legend side-by-side with modern computational techniques. The co-
occurrence network analysis further confirms the interdisciplinary of the research and in doing so it reveals how the
foundational role of Arabic linguistic studies still serves as a bridge field to a variety of sub-disciplines. The analysis reveals
a field that is undergoing a vibrant oscillation between a host of technologies and cultural studies, situated for a major
contribution to understanding the multitudes of the Arabic language in the digital era.

Data source

The data supporting this bibliometric analysis were rigorously extracted from Scopus because of its thorough coverage and
well-documented reliability for academic literature, particularly those pertinent to Arabic language research. The extracted
dataset is available here on GitHub in a BibTeX file format to serve as a resource for transparency and further research by
the scholarly community. Not only does this action reflect our strict adherence to open science principles, it also serves to
allow others to reproduce and verify the integrity of our work. As our dataset is available for access via this link , which is
a clear and accessible foundation for both verification and further investigation among other academics.
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