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 Since United Nations Educational, Scientific and Cultural Organization 

(UNESCO) declared endangered languages, researchers have revitalized 

endangered languages in many fields. This study discusses a bibliometric 

analysis conducted to investigate research on the topic of revitalization of 

endangered languages in information technology. The study's aim is to 

assess research topics by identifying authors, institutions, and countries that 

influence research collaboration. The Scopus dataset (from 2002-2024) was 

obtained from journal articles (n=62) and conference papers (n=76) and 

visualized using VOSviewer 1.6.20. The analysis outcomes reveal a 

fluctuating trend with an increasing pattern. The United States, Canada, and 

China were identified as the top three countries in terms of publications. 

Meanwhile, the University of Alberta, Université du Québec à Montréal, 

University of Auckland, and University of Hawaiʻi at Mānoa are the most 

prolific institutions on this topic, with two authors from the Université du 

Québec à Montréal, Sadat and Le, being the most productive. The dominant 

research is related to computational linguistics. Meanwhile, topics such as 

phonetic posteriograms, integrated frameworks, and artificial intelligence are 

some of the potential research areas that can be explored in the future. Its 

implications for exposing the extent to which the development of 

endangered language revitalization can be accommodated in the field of 

information technology. 
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1. INTRODUCTION 

United Nations Educational, Scientific and Cultural Organization (UNESCO) stated that of around 

7,117 languages spoken worldwide, 2,500 languages are classified as endangered [1], approximately 35.13%, 

and one language disappears every 14 days [2]. This condition threats culture and heritage which contain 

knowledge [3], [4], traditions, and identity [5]. One of the six important indicators influencing whether a 

language could be threatened with extinction is the decrease of language vitality [6]. Language vitality refers 

to strength, health, intensity of use, and existence of a language as a communication tool [7]. High language 
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vitality indicates a high number of speakers, intergenerational transmission, and support or policies in the 

language [8]–[11]. Tsunoda put nine factors for the degradation in language vitality [12], then Bromham 

presented 51 global predictors of extinction grouped into ten categories [10]. These two research results 

intersect on how economic, social, and environment aspects can concretely degrade the vitality of language. 

Those previously studied three factors are further reaffirmed through various other studies. 

Economic factors [13], [14], social rejection of identity [15], colonization of a nation [16], [17] and the 

educational environment through the hegemony of the use of English [18]–[23] in fact encourages the 

degradation of the vitality of the indigenous language. In response to this challenging situation, global efforts 

have been directed toward various research to maintain the existence of languages, with a focus on increasing 

language vitality [24]–[27]. One of these efforts is through various language revitalization programs, such as 

those carried out by Finland, Sweden, and Norway to preserve the Saami language through the Sámi 

Giellágaldu institution [28], revitalization in the education sector [29], [30], language digitization (text, 

audio, and video) [6], [31], language corpus building through natural language processing [32]–[36] and the 

presence of various general applications for popular languages such as Babbel, Duolingo, Google Translate, 

and Rosetta Stone as well as special applications for endangered languages such as Save Lingo [37], IndyLan 

[38], Woolaroo [39], Karelian learning games [40], and HUQARIQ [41]. In those efforts, information 

technology plays a vital role in saving endangered languages. Mobile apps, cloud computing, social media, 

and artificial intelligence provide innovative solutions for capturing, sharing linguistic data, increasing the 

accessibility of language resources, empowering communities to preserve their heritage, and enhancing 

linguistic diversity around the globe [42]–[44]. 

Language revitalization is a research domain that is closely related to regional characteristics [45] 

considering that a language serves as a vital communication tool within a region, being an integral part of the 

culture and reflecting the spirit of a nation or state [46], [47]. Research on language revitalization carried out 

by certain countries tends to focus on their own language and is very dependent on their own socio-cultural 

characteristics. For this reason, research performance will vary depending on the country, considering that 

research in the field of language is complex involving many variables [48] and as a result influences research 

developments and trends. 

Based on that, we conducted a research study using bibliometric analysis. As an introduction, so far, 

many methods have been implemented to identify research trends, such as meta-analysis [49], literature 

review [50], systematic review [51], integrative review [52], and bibliometric analysis [53]. Among these 

various methods, bibliometric analysis holds several advantages, including its ability to quickly provide 

information about multiple studies and details on potential collaboration opportunities [54]. With these 

various advantages, bibliometrics is a popular literature review method and can be used in various fields, 

such as nurse education [55], Asian linguistics [45], social life [56], augmented reality [57], biomedical [58], 

and others. Bibliometric analysis is a valuable tool for appraising multiple aspects of scientific literature, 

including the assessment of academic journals' performance and the exploration of a field's intellectual 

structure. By examining the existing scientific literature, this analysis can reveal patterns that emerge during 

the modernization process, thereby enabling researchers to comprehend the field better, identify gaps in 

knowledge, and discover new avenues for investigation. Ultimately, bibliometric analysis can help position 

expected contributions and provide a comprehensive understanding of the field [59]. 

Nevertheless, there is no bibliometric information technology on endangered language revival, 

despite the topic's growing importance. This is the gap we are trying to fill by doing an extensive bibliometric 

analysis and concentrating on the use of information technology for the revitalization of endangered 

languages. This study has implications to expose the extent to which the development of endangered 

language revitalization can be accommodated in the field of information technology. The main objective of 

this study is to give readers a comprehensive understanding of the growth of research on information 

technology for the revitalization of endangered languages by identifying countries that are at the forefront of 

this research domain, mapping revitalization of endangered languages on information technology research in 

various countries, its research challenges, and open topics for future research. 

 

 

2. METHOD 

Bibliometric analysis is a method for determining research trends on specific quantitative topics 

[60]. Bibliometric research in this study was compiled into three stages based on seven main steps explained 

by Passas [61], as shown in Figure 1. The data source was taken from the Scopus database in the data 

collection stage. Scopus was chosen because it can curate high-quality abstracts and citations covering 

scientific journals, conference proceedings, books, and patents [62], [63]. Apart from that, Scopus also covers 

many journals [64], [65] and articles [66], [67] compared to Web of Science and Dimensions. The selected 

dataset was relevant to the preservation of endangered languages. We explore keywords related to 

“Revitalization of Endangered Language” with the following parameters: TITLE-ABS-KEY ("Preservation" 
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OR "Conservancy" OR "Conservation" OR "Revitalization" OR "Revival" OR "Protection" OR 

"Maintenance" OR "Care" AND "Endanger Language" OR "Endangered Language" OR "Endangerment 

Language" OR "Extinct Language" OR "Minority Language" OR "Vulnerable Language" OR "Death 

Language" OR "Indigenous Language") AND (LIMIT-TO (SUBJAREA, "COMP")) AND (LIMIT-TO 

(DOCTYPE, "ar") OR LIMIT-TO (DOCTYPE, "cp"))). These keywords were chosen to capture various word 

choices that are appropriate to the context of 'Endangered Languages Revitalization' contained in the title, 

abstract, and keywords on publication. For publications, from journal articles and conference papers. Both 

were chosen considering the performance evaluation and promotion of many researchers through these 

documents [68], [69]. Then, to exclude irrelevant search results, the search results were limited to the field of 

'Computer Science,' which is relevant to information technology without limiting the inclusive year of 

publication. The search yielded a corpus of 138 articles, including 62 journal articles (44.9%) and  

76 conference papers (55.1%). After fulfilling the data search criteria, metadata such as authors, affiliations, 

keywords, abstracts, and number of citations were converted into .csv format for analysis. 

 

 

 
 

Figure 1. Research stages of bibliometric analysis 

 

 

Data visualization is essential because it creates graphical representations of the analysis results to 

aid their interpretation and presentation [70] for comprehensive bibliometric analysis, and numerous software 

alternatives are accessible. In this study, data visualization was performed using VOSviewer (version 1.6.20). 

The platform provides a variety of data visualization approaches [71], allowing us efficiently. After that, we 

analyzed the data visualization. We investigated by examining research according to the number of 

publications and then mapped each author by institution and country. Next, we analyzed the keywords to get 

a research trend study. By investigating the number of publications, authors, and keywords, we could 

interpret the detailed and insightful report that provides recommendations and highlights significant trends 

and patterns. This analysis shows the growth of research on the revitalization of endangered languages in the 

field of information technology by identifying countries that are leading in this research domain, highlighting 

opportunities for collaboration in various countries, and pointing out future challenges and open topics. 

 

 

3. RESULTS AND DISCUSSION 

3.1. Analysis of research growth 

According to data collection stage from the Scopus database, as many as 138 scientific articles have 

been collected on the revitalization of endangered languages in the field of information technology since the 

start of publication findings from 2002 to February 2024, as presented in Figure 2. During those years, the 

quantity of publications associated with information technology for the revitalization of endangered 

languages varies but shows an increasing trend in the development of the domain of revitalization of 

endangered languages in the field of information technology. As a note, we made an exception in 2024 

considering the data taken at the beginning of the year, February 29, 2024. 

In the Journal Language Learning & Technology in 2002, Tracey McHenry published early research 

on the subject. McHenry is affiliated with Eastern Washington University. Scopus has indexed the article, 

and it has been referenced 12 times, while Google Scholar records 38 citations. The study highlighted the 

exploration of the complexities of language research for native Americans, "Indian Languages", before 

website technology could be used in an educational environment. The result is for educators and language 

specialists that the internet offers the latest context. Although traditions and stereotypes are contrary to their 
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culture, website technology makes their language available on website media. It can reach a wide range of 

native Americans in nurturing and developing the vitality of their language while remaining in the dominance 

of a predominantly English-speaking world [72]. Later in the same year, Daniel J. Villa, who is affiliated 

with New Mexico State University, presented a study on the pilot project in applying technology in the right 

way and overcoming the problems faced out-group language researcher by training a society of Navajo 

speakers (in-group member) in preserving their language. He is a pioneer in the application of interactive 

learning technology to seek language revitalization. As a result, native speakers are trained in methodologies 

and technologies to acquire, record, and preserve the Navajo language. They continue to use their language in 

the family. There is a fact that in-group members do not need to rely on out-group language researchers to 

provide materials. In addition, for this process, the technology needed is interactive language learning 

programs using CD-ROM, it is not too expensive and even tends to be cheap [73]. This article's recognition 

has been shown by its 87 citations on Google Scholar and 21 citations on the Scopus database. 

 

 

 
 

Figure 2. Growth of publications in revitalization endangered language research 

 

 
The following year 2003, there was a scarcity of publications, and this also happened in 2008. 

Between 2004-2007, there were 4 journal articles and 4 conference papers. The emphasis of publication 

topics this year spans intersects with topics regarding the development of teaching materials, digital libraries 

(digital documentation), and bilingual systems to support minority languages, including endangered 

languages. Authors [74], [75] emphasized how a (computer-assisted) system can support the development of 

materials for endangered languages. Then the authors [75]–[77] and [78] agreed to find ways regarding how 

digital libraries can help maintain endangered languages through the distribution of digital information in 

text, audio, and video formats. Specifically, Lu put forward the development of ImageSpace, which is a tool 

for building ontologies and annotations that support text and images [76]. In line with Lu et al., 

Chaisade et al. developed annotated verbal corpora [78]. Furthermore, authors [77], [79]–[81] focused on 

bilingual systems for minority languages. Cunliffe and Roberts-Young designed [79] and promoted [80] a 

bilingual system to society in Wales, but the trend showed an increase in the use of the English language, not 

the Welsh language. This shows that implementing a bilingual system for the language revitalization process 

for minority languages is not necessarily successful according to the objectives. This is also confirmed in 

Chowdurry's findings. In his research, he describes his experience introducing a multilingual electronic 

patient information technology for the first time in the country at a health organization in North England. The 

implementation failed to achieve progress even though it had great potential. This case highlights a variety of 

issues linked with the way of design and implementation of this project emerged from the approach taken 

[81] and also reinforced by the involvement of various factors [10], [12] in its implementation. 

From 2009 to 2024, the quantity of publications connected to the subject has an increasing trend. 

For the record, in 2024, there will only be 1 journal article recorded. However, it should be noted that this 

data was gathered until February 29, 2024. The highest number of publications is in 2022, publishing  

10 journal articles and 17 conference papers. From 2009 to 2024, there are various publications in addition to 
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the topic of teaching material development, digital library (digital documentation), and bilingual systems, 

including: educational games, gamification [82]–[86]; mobile design [87]–[89]; speech acoustics, speech 

recognition system [90]–[96]; crowdsource, rapid collection, corpus [97]–[99]; artificial intelligence: natural 

language processing [34], [100]–[102], machine learning [103], and neural machine [104], [105]; and social 

media [106], [107]. These identified topics are relevant to any topic related to the use of information 

technology mentioned [42]–[44]. 

Table 1 shows the top six authors on renewing endangered languages in information technology. 

Individual's Scopus H-Index, number of citations, publications, current affiliation, nationality, and Scopus 

author ID were noted. Rankings based on several publications and citations show the authors' impact in the 

research field. According to the statistics, Sadat and Le are the top-ranked authors, with 4 publications and  

15 citations. They have the same association, Université du Québec à Montréal, and have research interests in 

natural language processing and machine learning. Then Ward, Koole, Sundaram, and Mirza each have three 

publications. Nevertheless, Ward has the most citations, with 19. 

 

 

Table 1. Top authors with the number of publications and citations (counted on March 5, 2024) 
Rank Author Citations Total 

Publication 

Scopus 

H-Index 

Affiliation Country Scopus ID 

1 Sadat, F. (4) 15 83 12 Université du Québec à 

Montréal 

Canada 6507647914 

1 Le, N.T. (4) 15 19 4 Université du Québec à 

Montréal 

Canada 57202711514 

2 Ward, M. (3) 19 19 5 Dublin City University Ireland 14120491600 

2 Koole, M.L. (3) 9 24 9 University of 

Saskatchewan 

Canada 15061587000 

2 Sundaram, D. (3) 5 202 18 University of Auckland New Zealand 6602562990 

2 Mirza, A. (3) 5 12 2 University of Auckland New Zealand 57190279002 

 

 

3.2. Mapping revitalization endangered language on information technology research in various 

countries 
This section provides the top ten institutions that have achieved high publication in the revitalization 

of endangered languages, with a focus on the use of information technology, as shown in Table 2. Our 

findings indicate that the University of Alberta has emerged as the most productive institution, with 5 

publications. The Université du Québec à Montréal, the University of Auckland, and the University of 

Hawaiʻi at Mānoa each have 4 publications. Furthermore, other universities contributed through three 

publications. 

 

 

Table 2. Top institutions with the number of publications 
Rank Institution Country Number of publications 

1 University of Alberta Canada 5 
2 Université du Québec à Montréal Canada 4 

2 University of Auckland New Zealand 4 

2 University of Hawaiʻi at Mānoa United States 4 
3 Australian National University Australia 3 

3 University of British Columbia Canada 3 

3 University of Saskatchewan Canada 3 
3 George Mason University United States 3 

3 Dublin City University Ireland 3 

3 Carnegie Mellon University United States 3 

 

 

The United States and Canada scored the most on this topic, as shown in Table 3, with one of them 

influenced by the efforts of academics Sadat, Le, and Koole, as shown in Table 1. In particular, the United 

States leads in the geographical distribution of scientific publications, with the best contributors based on the 

publication of >= 2 scientific articles. This has been achieved through various research partnerships with 

various institutions and universities at home and abroad as illustrated in Figure 3, which puts the United 

States at the forefront. Figure 3 shows a significant collaboration between the United States and Australia 

about revitalizing endangered languages in the field of information technology. Figure 3 was created using 

VOSviewer 1.6.20 software to analyze co-authorship (by country), with a minimum threshold of 5 country 

documents. Co-authorship analysis is applied to show collaboration in a university-wide collaboration 

network [108]. Only 9 of the 41 countries surveyed met this threshold requirement. Only 5 of the 9 countries 
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display interconnectedness. China, India, Mexico, and New Zealand did not participate in the collaboration 

with the five countries; hence they were not featured in the visualization. The United States has a Link 

Strength of 6. In addition, the country shows linkages with the United Kingdom, Canada, Japan, and 

Australia, with link strengths of 5, 3, 3, and 1, respectively. In total, the five interconnected countries 

contribute to a combined Total Link Strength of 18. 

Table 3 shows the top three countries regarding productivity: the United States, Canada, and China, 

with 37, 22, and 11 publications, respectively. This means that endangered language revitalization in the 

information technology field is thoroughly researched and generally acknowledged in North America and 

East Asia. This finding aligns with Simon's findings, which mapped the percentage of languages threatened 

with extinction or extinct in 25 years, where the United States, Canada, and Australia are the countries 

experiencing the most massive degradation of language vitality [109], not including China. This strengthens 

the reason why there is a lot of active research to develop the revitalization of endangered languages in those 

countries. Overall, all the top contributors were from universities, except for the ARC Centre of Excellence 

for the Dynamics of Language, which was not a university. 

 

 

Table 3. Top leading countries 

Rank Country Number of 

publications 

Top contributors institution 

1 United States 37 University of Hawaiʻi at Mānoa, George Mason University, Carnegie Mellon 

University, University of Illinois Urbana-Champaign, Boston College 

2 Canada 22 University of Alberta, Université du Québec à Montréal, University of 
Saskatchewan, University of British Columbia, Simon Fraser University 

3 China 11 Northwest Minzu University, Yunnan Normal University, Beijing Technology and 

Business University 
4 Australia 9 Australian National University, University of Melbourne, Curtin University, ARC 

Centre of Excellence for the Dynamics of Language* 

4 United Kingdom 9 University of South Wales, University of Edinburgh 
5 New Zealand 6 University of Auckland 

*) Non-university-based Institution 

 

 

 
 

Figure 3. Network visualization among countries containing the United States, Australia, Canada, United 

Kingdom, and Japan 

 

 

Our findings indicate that the United States and Canada have the best chances for research 

collaboration on endangered language revival in information technology field. This is validated by the 

number of articles seen in Table 3. Regarding the revitalization of endangered languages in the field of 

information technology, there is potential for collaboration with the Sadat and Le research groups at the 

Université du Québec à Montréal, as well as the Sundaram and Mirza research groups at the University of 

Auckland, as shown in Table 1. Both groups have great competence in various fields, as seen by the 

numerous citations their works have achieved. This is an opportunity to encourage collaboration in 

developing endangered language revitalization solutions as conveyed by Sharofova [43]. 

Furthermore, the data gathered in Table 3 was utilized to create Figure 4, which visually depicts the 

global distribution of research studies on the revitalization of endangered languages in the field of 

information technology in various nations. The map was colored using a 30-level gradient, with darker colors 

indicate more research papers and lighter shades indicate fewer articles. According to Figure 4, the United 

States is clearly depicted in dark red due to the large number of publications, whereas Canada is displayed in 

bright red. Then such as Japan, India, Argentina, Brazil, Mexico, Namibia, Republic of South Africa, and 

half of Europe are displayed in light red because the number of publications tends to be low. However, what 

is interesting is the potential to be a pioneer in conducting research and publications on the topic of 

revitalizing endangered languages in the field of information technology can be carried out in Russia, the 

West Asian region, and the African continent from the central to the north. 
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Figure 4. Map showcasing the number of research publications on the topic of revitalization of endangered 

languages in the information technology field across different countries 

 

 

3.3. Mapping in revitalization endangered language on information technology research challenges 

and open topics 

Analysis of current research trends allows for the interpretation of research challenges. These trends 

could be found by analyzing the quantity and relevance of keywords frequently used by academics [110], 

[111]. Figure 5 exhibits data on the relationship between keywords in research on the revitalization of 

endangered languages in information technology from 2002 until 2024. The data is presented in overlay 

mode, so we can analyze the progress of the research by examining color changes over the last 22 years and 

gain insight into current research on this topic. Keyword association mapping is possible using VOSviewer 

1.6.20 software using the Scopus dataset. This mapping, also known as keyword co-occurrence analysis, is 

used to identify the most important keywords and topics in the selected publication. This work uses a 

threshold of one occurrence to pick a term. This indicates that only keywords appearing at least once in the 

given document are considered. As a result, 828 keywords met the criteria. The circle size shows the number 

of keywords utilized, with larger circles representing more keywords, as illustrated in Figure 5. 

In addition, we discovered keywords that are uncommon in the available publications. This shows 

that areas need future attention and additional research to close the gap. The keywords in question are: 

simulation; universal design for learning; mobile design; human-computer interaction; gamification; 

multimedia technology; web application; social network; emotion-based learning; semantic web; text to 

speech; optical character recognition; phonetic posteriogram; orthography development; chatbot; tokenizer; 

accent robot; predictive modeling; forecasting; artificial intelligent (AI); neural machine; neural networks; 

machine learning; natural language processing; cellular automata; analysis algorithms; collective intelligence; 

automatic rapid corpus collection; integrated frameworks; information system; knowledge management; agile 

software development; internet of things; online community; and speech community. Meanwhile, the 

dominant keyword is strictly in computational linguistics. 

If searched for the most recent year, then the keywords in green lead to yellow label represent the 

most recent research domain. A phonetic posteriogram is a method of performing phonetic and phonological 

analysis to understand how sounds are produced and recognized by listeners [112], [113]. In the process, 

sounds are recorded and then analyzed to determine how various acoustic features such as frequency, 

amplitude, and duration can change over time, visualized in graphs or diagrams, called posteriograms. The 

posteriogram is very helpful in understanding the differences between different sounds in one or different 

languages and can provide insight into the sound processes involved in the process of speaking and hearing 

[114]–[116]. In addition, the topic of integrated frameworks has been conducted since 2005 [75], and until 

now only a small number of researchers have focused on this area. This indicates that the research area has 

the potential for further development. Integrated framework refers to a framework that is able to provide 

coherence and complexity to the technology and users that the study domain can map technical perspective 

and sociotechnical point of view through various methods and approaches [117], [118]. So that every use of 

technology will be easy to understand in an organization to achieve specific goals. In addition to these topics, 

artificial intelligence with sub-topics such as neural machines, neural networks, machine learning, and natural 

language processing has relatively recently been touched on the area of endangered language revitalization, 
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explicitly since 2020 [101]. Basically, the application of artificial intelligence in various sub-domains is in 

the scope of documentation in text and audio formats as the driving force behind language learning [119], 

[120]. Such approaches can be designed to function independently or in conjunction with communicative 

language teaching and potentially save languages, especially those that are endangered [35], [121]. This is in 

line with the revitalization needs put forward by Olaare [42] and Sharofova [42]. 

 

 

 
 

Figure 5. Keywords in the topic of endangered language on information technology field research 

 

 

The results of this study reveal the extent to which topics on information technology fall within the 

scope of endangered language revitalization. Challenges ranging from resources to infrastructure reveal how 

information technology can support the survival of the language [122]. Despite the massive support of 

information technology in various fields, such as economy [123], government [124], education [125], and 

health [126], according to the author's findings, research on the revitalization of endangered languages in the 

field of information technology has not been as massive as these fields [44]. Through this study, the author 

wants to reveal that there are many areas that can be done to preserve endangered languages through the use 

of information technology considering the urgency that one language disappears every 14 days [2]. 

 

3.4. Strengths and limitations of the study 

Following this understanding, we conducted the first bibliometric analysis of peer-reviewed 

literature on the revitalization of endangered languages in the field of information technology. To assess the 

current state of research on the topic, we employed visualizations with VOSviewer to explore data and 

determine various focus areas. Nonetheless, it is vital to recognize several limitations in our research. First, 

the data was acquired from the Scopus database, leaving out other leading databases like Web of Science, 

Dimensions, and Google Scholar. In addition, we only examined scientific works published in journals and 

conference proceedings. The use of the Scopus database that we carry out is also emphasized by the many 
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uses of the database in other bibliometric analyses, as has been done by various authors in various fields 

[127]–[135]. The Scopus dataset was used to discover relevant research, although it is essential to note that 

many journals and conference proceedings are excluded from this database. This ensures that many of the 

missed scientific article publications come from various journals and proceedings that are not indexed by 

Scopus and that will distort bibliometric indicators or metrics [136]. In the search on the Scopus database, we 

focus only on the field of Computer Engineering in English writing with the intention of every search for 

scientific articles related to information technology. This is driven based on visibility, every scientific article 

published on the revitalization of endangered languages in the field of information technology is with the 

focus and scope of specific journals and conference proceedings [137], [138]. 

For the record, we conducted an analysis by examining the most productive authors and the number 

of articles cited by other authors. We also interpret co-authorship by authors and their countries. In addition, 

by using relevant keywords, Scopus offers precise calculations and retrieves articles that may not explicitly 

mention the keywords we declared. The keywords were based on the context of revitalization of endangered 

languages. The words in "revitalization of endangered languages" were cut into two parts, namely 

"revitalization" and "endangered language." In these two sections, we expand with various words that have 

relevant meanings, including: the word "revitalization" intersects with preservation, conservancy, 

conservation, revival, protection, maintenance, and care; while "endangered language" has a similar meaning 

in endanger language, endangerment language, extinct language, minority language, vulnerable language, 

death language, and indigenous language. This helps us in increasing the pool of articles available for 

analysis, although there may be some specific keywords missing that affect the results. This approach is quite 

beneficial when conducting reviews with enormous datasets, but it is impractical for manual reviews. In 

some circumstances, a narrow review focus with the dataset produced can be maintained via manual review, 

also known as a systematic review [54]. In our research, the Scopus dataset obtained was 138 articles. 

Although this dataset is relatively small, it is still relevant to be analyzed efficiently using the bibliometric 

method, as several previous studies have used datasets with a number not much different number in the range 

of 100-200 datasets, such as: the use of 104 datasets to analyze sustainability and smart tourism [139]; 138 

datasets to analyze library services through social media [140]; 138 datasets to analyze the political 

connection [53]; 148 datasets to analyze research on the topic of in-body communication [141]; and 161 

datasets to analyze environmental, social, and governance disclosure [142]. Visualizing the results of 

bibliometric analysis provides valuable information for advancing academic collaboration, especially for 

research endeavors involving active researchers, associations, and countries as previously Yadav stated [44]. 

As a result, the use of bibliometric methodologies in our current study on the revitalization of endangered 

languages in information technology is consistent with the established procedures in the field. 

 

 

4. CONCLUSION 

An analysis of research on language revitalization in the information technology field from 2002 to 

2024 was conducted using bibliometric techniques. This is an exploratory study that only uses data from 

Scopus. Our findings indicate that research on the topic of language revitalization in the information 

technology field has fluctuated with a steady increase from the early years until 2024, notwithstanding a 

pause between 2003 and 2008. The top three countries on this topic are the United States, Canada, and China. 

The University of Alberta, Université du Québec à Montréal, University of Auckland, and University of 

Hawaiʻi at Mānoa are notable institutions in this field with significant publications. Furthermore, Sadat and 

Le, who are both from the same institution, the Université du Québec à Montréal in Canada, have been 

identified as the most productive researchers in this field. Among all the scientific articles on this subject, 

computational linguistics is the dominant topic. However, the future research in making efforts to revitalize 

endangered languages through engineering processes in the field of information technology is still wide open, 

such as topics in phonetic posteriograms, integrated frameworks, and artificial intelligence. These findings 

have implications for the extent to which the development of revitalization of endangered languages can be 

accommodated in the field of information technology which can revitalize endangered languages, contribute 

cultural preservation, promoting interdisciplinary collaboration, and setting directions for future research. 

The limitation of this study is that the dataset is taken from Scopus in the field of computer 

engineering and published in journals and conference proceedings using the keyword "revitalization of 

endangered language." This is a weakness in the collection of datasets that many scientific publications can 

be obtained from other databases such as Web of Science, Dimensions, and Google Scholar. In addition, 

there may be other relevant keywords that were not included during the search and only English paper were 

chosen that will affect on the dataset’s overall results. This is a reference for further bibliometric studies on 

revitalizing endangered languages in information technology. 
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