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Review

Digital Language Services: Evolution, Challenges, Opportunities, and Ethi-
cal Implications

Kerr Yann

Institute of International Language Services, Macau Millennium College, Macau, China 

ABSTRACT

Digital language services (DLS), powered by advanced technologies, have become effective instruments for
promoting cooperation and communication across linguistic boundaries. We selected 25 publications to guide this study
based on both inclusion and exclusion criteria. Through a systematic review based on the framework of PRISMA, it
is revealed that there is a huge potential for innovation and progress in the intelligent language service industry, even
while there are still difficulties and ethical concerns unaddressed. We can fully utilize DLS to construct and maintain   
a more interconnected and inclusive world by tackling these obstacles and utilizing cutting-edge technologies. The 
collaboration between humans and technologies also plays an important role in DLS. It is expected that humans will
improve the development of DLS by assisting with technologies rather than replacing them. This study formulates a
solid foundation for future researchers and practitioners, based on which numerous research directions can be delved
into shortly. The findings can be applied to various fields such as education, marketing, social studies, and computer sci-
ence.
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1. Introduction
1.1. Definition of Digital Language Services

Digital language services (DLS) can be defined as 
language service providers that incorporate advanced ar-
tificial intelligence (AI) and machine learning (ML) tech-
nologies into the provision of language services [1] These 
services include automated and semi-automated processes 
that improve language-related tasks’ effectiveness, preci-
sion, and customization, including translation, interpre-
tation, localization, speech recognition, natural language 
processing (NLP), and text analytics. AI algorithms are 
used by DLS to understand, analyze, and generate
human language content in multiple languages; these
systems are often able to adapt and improve with time 
through exposure to additional data [2]. DLS enables 
smooth communication across linguistic and cultural
barriers, allowing multinational corporations, organ-
izations, and individuals to engage productively in a mul-
tilingual world.

1.2. Key features of Digital Language Services

Integrating AI technologies into traditional language 
services can endow several key features with DLS. The 
key features include automated translation, recommenda-
tion [3], and localization. DLS could provide highly effi-
cient services through neural networks and deep learning 
techniques, which could help humans translate many texts 
or multimedia sources into target languages. Speech-to-
text and text-to-speech conversion can be easily realized 
through machine learning techniques. Natural language 
processing can help humans understand the depth of lan-
guage nuances, conduct sentimental analyses, and create 
advanced tools such as chatbots and virtual language as-
sistants. DLS can tailor their services to the diverse needs 
of customers by personalizing interfaces and enhancing 
users’ experiences. AI technologies in DLS can report 
learning behaviors, correct linguistic errors, and provide 
suggestions for language outputs to improve continuous 
education. Generally, DLS can provide a platform to in-
tegrate AI technologies into traditional language services, 
break down linguistic barriers, and accelerate the develop-

ment of the language service industry.

1.3. Importance of Research on Digital Lan-
guage Services

In an increasingly globalized world, the ability to 
communicate effectively across different languages is of 
great importance. Technologies in DLS have emerged
as powerful tools to bridge the gaps caused by incompre-
hensible languages, facilitating international trade by
providing high-quality language services, improving
cultural exchanges through language education, and
enhancing global collaboration through international
communication [4]. Language services, e.g., interpret-.  
ation, translation, language education, localized serv-
ices, language testing, and assessment [5], can undoubt-
edly facilitate cross-cultural communication and increase 
international trade, leading to positive prediction of the 
impact of language services on economic development 
and cross-cultural communication. Therefore, this paper 
aims to comprehensively explore DLS’s evolution, cha-
llenges, and opportunities.

2. Methods

This study keeps in line with the reporting guidelines 
of the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) formulated in 2020. PRIS-
MA provides useful and specific guidelines for reporting 
a systematic review pivoting on a certain topic, which 
consists of PRISMA 2020 checklist, PRISMA 2020 flow 
diagram, PRISMA 2020 statement paper, PRISMA 2020 
Explanation and Elaboration paper, and Citing and using 
PRISMA 2020. This study aligns with the PRISMA 2020 
checklist which includes 27 items describing guidelines 
for writing introduction, methods, results, and discussion 
in an academic paper [6], as well as other requirements 
specified in PRISMA 2020.

3. Literature Search

To gain enough data for the analysis, we searched 
multiple online databases including Web of Science, Scop-
us, Springer Link, on September 22, 2024. We obtained 59 
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results from All Databases for: “language service*” (Topic) 
and intelligen* (Topic), refined by: NOT Database: Pre-
print Citation Index in Web of Science, ranging from 1992 
to 2024. By entering “language service*” AND intelligen* 
(title/abstract/keywords) into the search column in Scop-
us, we obtained 64 results, ranging from 1994 to 2024. 
The main publication titles included Journal of Physics 
Conference Series, Cognitive Technologies, Lecture Notes 
in Computer Science, Communications in Computer and 
Information Science, and Lecture Notes in Electrical En-
gineering. We obtained 378 results by entering intelligen* 
AND “language* service*” into the search column in 
Springer Link, ranging from 1979 to 2024. We obtained 20 
results by entering language service AND intelligent into 
CNKI, ranging from 2018 to 2024 and including numer-
ous disciplines such as Chinese language and literature, 
foreign language and literature, computer science, infor-
mation economics, education, etc.

We established both inclusion and exclusion crite-
ria to filter and select the literature used for guiding this 
study. We would include the literature if they (1) fell in 
the scope of DLS, (2) were of high quality based on 
the criteria established by the American Research Edu-
cational Association (AREA), (3) were rigidly designed
and arrived at convincing conclusions, (4) were well
structured and written in satisfactory languages, or (5)
adopted an adequate sample size and proper sampling
strategies. We would exclude the literature if they (1)
were not in the scope of DLS or focused on computer
sciences, (2) were poorly designed or of lower quali-
ty based on AREA criteria, or (3) failed to provide enou-
gh data to conduct this study. After filtering the liter- 
ature based on the inclusion and exclusion criteria, we
selected 25 publications to guide this study (See Table 1

 for details).

Table 1. Details of included studies.
N Author Year Source Major Findings

1 Alrawashdeh et al 2024 Educational Research Review A small effect of personalized and adaptive learning technologies 
was found on reading literacy.

2 Ameri & Ghahari 2018 Interpreter and Translator Trainer A motivational protocol in translation training was established.

3 Ameur et al 2019 Machine Translation Arabic neural machine translation could be improved through n-best 
list re-ranking.

4 Camara-Arenas et 
al 2023 Language Learning & Technology Google automatic speech recognition failed to meet the conditions 

for the automatic pronunciation assessment system.

5 Chen 2023 Soft Computing The integrated mode is effective in international trade teaching.

6 Chung & Yeol 2012 Journal of Product Research Advanced technologies could improve the quality of language edu-
cation services.

7 Clarke et al 2002 Machine Translation: From Re-
search to Real Users

Machine translation plays an important role in commercial environ-
ments.

8 de Moissac et al 2020 Healthcare Management Forum The use of DLS technologies in healthcare could improve the life 
quality of patients and improve management strategies.

9 Divya & Hema 2021 Literary Voice Deep learning should enable personalized learning.

10 Eunice & Hemanth 2022 F. Ortiz-Rodrguez et al (Eds.), 
EGETC 2022

Deep learning can improve the performance and versatility of lan-
guage services.

11 Fang 2024 IEEE Access DLS can greatly cater the services to the needs of diverse customers.

12 Farzi & Faili 2015 Computer Speech and Language Statistical and example-based techniques replaced rule-based sys-
tems.

13 Fu et al 2020 Acoustical Science and Technolo-
gy

DLS models can learn complex patterns, enabling accurate transla-
tions, speech recognition, and language understanding.

14 Han 2022 International Journal of Multilin-
gualism Accurately interpreting language in context remains a challenge.

15 Hsu 2024 Innovation in Language Learning 
and Teaching

Technologies used in DLS should be developed and deployed re-
sponsibly and equitably.

16 Hu & Wu 2020 System DLS struggles with idioms, sarcasm, or cultural references.
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17 Kim 2023 Interactive Learning Environments Misuse of DLS raises privacy and security concerns.

18 Li 2020 Doctoral dissertation for Universi-
ty of Wisconsin-Madison

DLS can facilitate cross-cultural understanding and collaboration, 
fostering global connectivity.

19 Li et al 2024 Entertainment Computing The capabilities and quality of DLS can be greatly improved pow-
ered by innovative technologies.

20 Moore et al 2021 Big Data and Cognitive Comput-
ing

The inadequate or imbalanced training data may introduce bias or 
under-representation into the DLS systems.

21 Pokorn & Juznic 2020 Translation and Interpreting Stud-
ies It is crucial to consider ethical implications in DLS.

22 Susoy 2023 Doctoral dissertation for Anadolu 
University

The complexity and diversity of human languages continue to pose 
challenges for the development of DLS.

23 Tour et al 2024 Language and Education Learners in diverse classrooms can express themselves and facilitate 
cross-cultural communication.

24 Tsai 2022 Computer Assisted Language 
Learning AI-assisted translation can improve translation services.

25 Weng et al 2024 Mathematics Ethical issues should be considered in data corpus construction.

As shown in Table 1, we selected the publications 
comprehensively and inclusively to represent the whole 
population. The documents we selected included journal 
articles, conference proceedings, and doctoral disser-
tations, most of which were sourced from high-quality 
journals. The periods were also widely distributed, rang-
ing from 2002 to 2024. The publications vary in research 
methods including systematic reviews, experimental stud-
ies, quasi-experimental studies, case studies, etc. The in-
cluded studies mainly focus on DLS, advanced techno-
logies for language services, and AI algorithms for lan-
guage services, comprehensively exploring language
services from the perspective of AI technologies. The
authors came from various countries and areas across
the world, reducing the geographical bias. The sample size 
is large enough to carry out a systematic review study aim-
ing to investigate a promising topic, i.e., DLS servi- 
ces.

4. Results and Discussion
4.1. Evolution of DLS
4.1.1. Historical Background

When the initial generation of machine translation 
tools developed around rule-based systems in the 1950s, 
machine translation played a significant role in DLS and 
commercial environments [7]. During this time, computer 
programs that encoded language rules and electronic dic-
tionaries were major sources of assistance for machine 

translation [8]. These systems were intended to generate 
translations by using linguistic norms to guarantee gram-
matical accuracy and coherence and accessing dictionaries 
for word-for-word replacements. The synonyms and an-
tonyms were carefully considered before the outputs were 
presented. Although this method was a major advancement 
in automating the translation process, it was constrained 
by its incapacity to manage the subtleties and complexity 
of natural language.

Rule-based systems began to give way to statistical 
and example-based techniques as technology developed [9]. 
These more recent techniques made use of the abundance 
of text data available to train machine translation systems. 
These systems have the potential to generate translations 
that are more adaptable and context-sensitive by exam-
ining the statistical patterns and frequency of words, 
phrases, sentences, or discourses in translated texts. This 
breakthrough allowed translation systems to offer not only 
literal translations but also words and idiom recommen-
dations derived from usage analysis. In this stage, cultural 
and emotional factors have begun to be important elements 
in the assessment of translation although they cannot be 
fully addressed yet.

Machine translation underwent a revolution with the 
introduction of statistical and example-based techniques, 
which paved the way for the creation of increasingly com-
plex and precise translation systems. These systems could 
evaluate the translated terms and provide the best options 
for different users, such as teachers, language learners, 
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designers, and translators. These systems aided in lan-
guage learning and comprehension by offering instances 
and frequency of word entry and coinages, making them 
useful resources for a variety of users. Cultural differences 
and emotions even metaphors could be considered in the 
process of provision of accurate translation. The new gen-
eration of AI technologies such as ChatGPT has greatly 
promoted the quality of machine translation by integrating 
emotions, cultures, figures of speech, and other factors.

4.1.2. The Rise of Deep Learning

The advent of deep learning, particularly transform-
er-based models, has revolutionized DLS. These models 
can learn complex patterns in language data, enabling 
more accurate and nuanced translations, speech recog-
nition, and language understanding [10]. With a growing 
amount of input, the models can be increasingly opti-
mal and more powerful in language understanding and 
translation. Thus, the quality of language translation and 
communication improves, leading to more accurate com-
prehension of various language speakers and smoother 
cross-cultural communication. This can improve language 
services and facilitate the development of digital and 
intelligent technologies used for language services. The 
integration of deep learning into DLS has led to significant 
improvements in the performance and versatility of lan-
guage services [11]. The intelligent algorithms used in deep 
learning can improve the translation quality and shorten 
the response periods. 

Deep learning has brought great changes to DLS
and promoted machine translation by increasing acc-
uracy and efficiency. Deep learning has integrated
machine translation, speech recognition, and natural
language processing into the process of translation,
enabling more accurate and effective results. Deep
learning models, combining DLS tools such as chatbots, 
ChatGPT, and virtual translators, greatly facilitate trans-
lation competence and promote communication between 
people with diverse backgrounds. Deep learning realized 
personalized learning by providing learning resources ac-
cording to the diverse needs of different learners [12]. It also 
greatly increased the number of source texts to be translat-
ed in a shorter period compared with traditional machine 

translation methods. Despite ethical concerns such as data 
privacy and social security, deep learning can undoubtedly 
promote the quality of DLS, enhance the innovation of 
DLS, and improve the experiences of users.

4.1.3. Integration with Other Technologies

DLS has also gained popularity by integrating ad-
vanced technologies such as speech synthesis, chatbots, 
and virtual assistants into language services [13]. Integrated 
into speech synthesis technologies, DLS can be greatly 
improved in terms of feedback period, accuracy, and com-
prehension of human speech and talk. Intelligent transla-
tion machines can provide feedback within a shorter time 
due to the rapid processing of speech analyses. Digital 
and intelligent chatbots can also provide more accurate 
and rapid responses to human questions or inquiries via 
the integration of DLS into chatbots. Virtual assistants can 
replace part of human tasks such as pedagogical agents 
and language robots and greatly improve the quality and 
quantity of DLS although it may be hard for them to com-
pletely replace humans. In general, these integrations have 
broadened the scope of language services, enabling more 
interactive and natural communication experiences.

The capabilities and quality of DLS can be greatly 
improved powered by innovative technologies such as nat-
ural language processing, machine learning algorithms, ar-
tificial intelligence, and chatbots [14]. Integrated into these 
technologies, different source languages can be translated 
into target languages accurately and efficiently, leading to 
enhanced cross-cultural communication and inter-discipli-
nary cooperation. Further integration into speech recog-
nition technologies could enhance voice recognition [13], 
feedback timeliness, and correction efficiency, thus gar-
nering the effectiveness and quality of DLS. Furthermore, 
by leveraging AI technologies, DLS can greatly cater the 
services to the needs of diverse customers by detecting 
sentimental changes and conducting in-depth sentimental 
analyses [15], which can provide constructive recommen-
dations for DLS providers and designers. One important 
component, AI chatbots, can provide continuous services 
and offer high-quality support for various kinds of cus-
tomers, facilitating international transactions and business 
operations. The combination with blockchain technologies 
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should enable DLS to provide secure and transparent busi-
ness trade and bolster mutual trust in mutual interactions. 

4.2. Current Challenges
4.2.1. Language Complexity and Diversity

Despite progress, the complexity and diversity of 
human languages continue to pose challenges for DLS [16]. 
Some languages, particularly those with non-Latin scripts 
or rich morphological systems, remain difficult to process 
accurately and efficiently. It may thus pose a threat for 
humans to communicate with each other, which will exac-
erbate the quality of language services, produce barriers to 
cross-cultural communication, and reduce the productivity 
of the language industry. Other languages with complex 
grammatical rules, e.g. German and Spanish languages, 
may pose a great challenge for algorithms to process ac-
curately and effectively. The quality of DLS, as well as the 
efficiency and effectiveness of DLS, may be poor due to 
the complexity of grammar and difficulty in processing. 

4.2.2. Contextual Understanding

Contexts may bring about much trouble to DLS in 
terms of contexts, idioms, sarcasm, and cultural differenc-
es. On one hand, accurately interpreting language in con-
text, particularly in informal or domain-specific settings, 
remains a challenge [17]. When confronted with this chal-
lenge, interpreters can use digital and intelligent tools to 
help them understand and interpret accurately. This is one 
of the rationales for the facilitation of the development of 
DLS in the new information age. On the other hand, DLS 
often struggle with idioms, sarcasm, or cultural references 
which are crucial for effective communication in differ-
ent contexts [18]. Due to prominent differences in various 
cultures, there may be various kinds of idioms, sarcasm, 
or cultural references, which may greatly increase the dif-
ficulty in providing accurate interpretation or translation 
promptly. Interpreters and translators may need to seek 
assistance in understanding the terms in various contexts, 
which can weaken the quality of DLS.

4.2.3. Data Bias and Fairness

The performance of DLS is heavily dependent on 
the training data used to develop them. Imbalances in data 

across languages and domains can introduce biases into 
systems, affecting their fairness, accuracy, and inclusive-
ness [19]. The limited scope of training data may mislead 
algorithms and cause defects in the outcomes produced 
through technologies, leading to misinterpretation of or 
wrong responses to the questions raised by humans. The 
inadequate or imbalanced training data may introduce 
bias or under-representation into the DLS systems, which 
may cause inaccuracy in predicting acquisition and reten-
tion of knowledge [20]. The biases or under-representation 
may result in comprehensively negative consequences, 
weakening the inclusiveness, accuracy, and fairness of 
the analysis results, which may lower the quality of DLS. 
The inadequate data of minor languages may also intro-
duce biases in the interpretation of them, causing biases or 
misunderstandings of them, as well as negative effects on 
DLS. Researchers and developers should attach great im-
portance to the representation and inclusiveness of training 
data to improve the quality and quantity of DLS.

4.2.4. Privacy and Security

The processing of sensitive personal information and 
the potential for misuse of DLS raise privacy and security 
concerns, which is similar to online learning [21]. Privacy 
may be revealed or even spread if carelessly handled, 
which may cause security concerns as a result. The public 
may lose confidence in the use of DLS and feel resistant 
to it, which may hinder the development of DLS. Ensur-
ing data protection and mitigating the risks of malicious 
applications is essential for public trust and widespread 
adoption. Researchers and designers should pay special at-
tention to the issue and take effective measures to promote 
the development of DLS according to correct and proper 
directions. They should also take reasonable precautions 
to address emergency issues and protect the victims. Only 
in this way can DLS develop in positive directions and 
improve the quality of language services in the digital and 
intelligent age.

4.3. Emerging Opportunities
4.3.1. Enhanced User Experience

Continuous innovations in DLS will be able to en-
hance more intuitive, adaptive, and personalized user ex-
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periences [22]. Enough training in language data should  enable 
intelligent systems to produce nearly intuitive responses 
to linguistic questions. The analysis of learning behaviors 
and habits can provide hints for systems to create adap-
tive questions or responses, improving adaptive learning 
effectiveness. The intelligent systems can then provide 
proper learning suggestions or designs for learners to fa-
cilitate their learning progress and improve their learning 
outcomes. Systems can also provide personalized learning 
resources for learners to realize personalized learning and 
enhance the impact of DLS on language acquisition and 
retention [12]. Systems that can understand and respond to 
user emotions or preferences promptly will enhance the 
quality of cross-lingual communication.

4.3.2. Multilingual and Multimodal Integration

The integration of multiple languages and modalities 
(e.g., text, speech, vision) into DLS will enable more nat-
ural and seamless communication experiences. This will 
facilitate cross-cultural understanding and collaboration, 
fostering global connectivity [23]. With multiple languages 
integrated into DLS systems, speakers of various languag-
es can communicate with each other assisted by intelligent 
translators or interpreters. With multiple modes of lan-
guage inputs and outputs, learners in diverse classrooms 
can express their meanings and understand others’ lan-
guages, facilitating mutual understanding among diverse 
groups of people [24]. DLS speech recognition technologies 
can immediately understand speeches in the modes of 
various languages and transfer the meanings in forms that 
can be understood by people with diverse backgrounds. 
Able to understand and translate multimodal languages, 
DLS helps people to communicate with counterparts with 
various backgrounds and facilitates communication among 
different countries and areas.

4.3.3. Industry Applications

DLS technologies have vast potential for application 
across various industries, including healthcare, education, 
customer service, and e-commerce. These technologies 
can streamline workflows, improve efficiency, and en-
hance customer satisfaction. The use of DLS technologies 
in healthcare could improve the life quality of patients 

and improve management strategies [25]. DLS technologies 
could provide personalized education by offering a large 
number of reading resources according to the requests of 
learners, leading to better reading literacy and experiences 
[22]. DLS technologies could produce human-like greetings 
such as polite and comfortable speaking and reasonable 
choices of language, which may improve the feelings of 
customers and enhance their shopping experiences. Inte-
grated into high-tech equipment such as social media and 
mobile phones, DLS technologies could also be applied to 
e-commerce, facilitating product transportation and quality 
of language education services [26]. 

4.3.4. Collaboration with Humans

The combination of human-AI collaboration models 
in DLS will maximize the positive impact of DLS on both 
humans and machines. For example, AI-assisted transla-
tion can assist human translators and enhance their trans-
lating efficiency, and better the quality of translation ser-
vices, while editing and refining by humans can improve 
the adaptability of AI-generated outputs [27]. In this way, 
the efforts of human translators and machines can provide 
high-quality language services and facilitate the develop-
ment of DLS. Another example is the cooperation between 
humans and AI technologies in interpretation and transla-
tion training programs [28]. AI technologies could help hu-
mans to understand speeches of various languages rapidly, 
based on which interpreters could express the meanings 
and make the speech accurately understood by listeners 
by integrating cultural factors and contextual meanings. 
This cooperation between humans and technologies can 
enhance the accuracy and appropriateness of interpreted 
texts and speeches. 

4.4. Ethical Implications

As DLS becomes more prevalent, it is crucial to con-
sider its ethical implications [29]. Efforts should be made to 
ensure that the technologies used in DLS are developed 
and deployed responsibly and equitably, striking a balance 
between a socially responsible activity and language learn-
ing motivation [30]. The technologies in DLS should also 
be used to complement human abilities rather than replace 
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them completely. Designers and developers of DLS tech-
nologies should make sure they are beneficial to human 
beings and should not bring harmfulness to humans. Data 
privacy is another ethical concern in DLS. Data corpus 
should be constructed in a privacy-preserving multilingual 
comparable method [31]. Providers of DLS have easy and 
convenient access to personal data, which may lead them 
to reveal or manipulate personal data easily. Regulations 
and laws should be established to prevent and punish this 
sort of misbehavior. Data security mechanisms should be 
ensured to prevent illegal, vicious, or unethical access. Bi-
ases in algorithms should be minimized to tolerate diverse 
cultures. DLS providers should assume the social respons-
ibility to sustain the development of human society.

Figure 1 showcases the major findings of this study. 
This study classified the issue of DLS into four points, i.e. 
evolution of DLS, current challenges, emerging opportuni-
ties, and ethical implications. We examined the evolution 
of DLS scoping from its historical background, the rise 
of deep learning, to integration with other technologies. 
The current challenges facing DLS include language com-
plexity and diversity, privacy and security, data bias and 
fairness, and contextual understanding. DLS also garner 
emerging opportunities, i.e. multilingual and multimodal 
integration, enhanced user experience, industry applica-
tions, and collaboration with humans. Finally, we dis-
cussed the ethical implications of DLS.

Figure 1. A figure summarizing the findings.

5. Conclusions
5.1. Major Findings

Recently, DLS, powered by advanced technologies, 
has become an effective instrument for promoting coop-

eration and communication across linguistic boundaries. 
There is a huge potential for innovation and progress in 
this industry, even while there are still difficulties and 
ethical concerns unaddressed. We can fully utilize DLS 
to build a more interconnected and inclusive world by 
tackling these obstacles and utilizing cutting-edge technol-
ogies. Similar to English education through collaborative 
autoethnography [32], the collaboration between humans 
and technologies also plays an important role in DLS. It 
is expected that humans will improve the development of 
DLS by assisting with technologies rather than replacing 
them.

5.2. Limitations

Although rigidly designed, this study has several 
limitations. In the first place, due to the rapid development 
of intelligent algorithms, this study cannot cover all the 
advanced technologies used in DLS. In the second place, 
it is hard for this study to include all the aspects of ethical 
implications and considerations since new ethical issues 
may emerge with the rapid development and innovation 
of technologies. In the third place, the literature included 
in this study is limited and it is impossible to include all 
of the literature for this systematic review. In the fourth 
place, the focus on qualitative research methods may 
cause personal bias, which may fail to comprehensively 
represent and summarize the previous studies. Finally, it 
is profitable to delve more deeply into some of the variables
that might or might not have come into play in concluding.

5.3. Future Research Directions

This study comprehensively reviews the evolution, 
challenges, opportunities, and ethical implications of DLS. 
It formulates a solid foundation for future researchers and 
practitioners, based on which numerous research direc-
tions can be delved into shortly.

Future researchers and practitioners can delve into 
the development of innovative technologies driving the 
development of DLS with the assistance of digital tech-
nologies [33]. It is indispensable to explore how to design 
natural language processing algorithms to promote the 
development of DLS and provide accurate and efficient 
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DLS. Limitations and incapability in DLS also need to 
be revealed and minimized to optimize the effect of DLS. 
Higher-level technologies such as AI-powered translation 
and interpretation, deep learning, transfer learning, mul-
ti-task learning, speech recognition, and sentimental anal-
yses can be examined to improve the quality of DLS in the 
future.

The investigation of the ethical ramifications of DLS
is a crucial field for future fields such as translation and
interpretation [34]. It is critical to take into account
the advantages and disadvantages of these services
as they grow increasingly ingrained in our every-day
lives. Researchers and practitioners may investigate
ethical concerns including confidentiality, prejudice, pri-
vacy, personal information protection, and responsibility, 
and devise plans to reduce or minimize the adverse effects 
of these offerings. They may look into ways to identify 
and reduce bias in natural language processing models or 
create policies for the appropriate application of language 
services in diverse settings. They can also investigate the 
potential bias in DLS and make every effort to minimize 
the bias and provide equal DLS in the future.

Future researchers and practitioners can also exam-
ine the way to incorporate the mature DLS into various 
enterprises [35]. For instance, DLS can be used to review, 
edit, and refine legal documents that need careful language 
services assisted with AI technologies. DLS can also be 
applied to trademarks, customer service, shopping advice, 
and healthcare which need language services due to di-
verse requirements. Researchers and practitioners should 
make every effort to reveal the needs of DLS and break 
down the barriers to the development and application of 
DLS in various industries. DLS may become an important 
motor to drive a large number of enterprises, companies, 
and universities to develop toward intelligent status. Prac-
titioners and researchers should cooperate at multiple lev-
els and find opportunities to facilitate the development of 
DLS.

Another important direction in the future may be to 
study the impact of DLS on the whole of society [36]. With 
the increasing popularity DLS has received the whole of 
society may be greatly influenced by the innovative tech-
nologies and efficient language services. DLS may alter 

our living styles and cultural shocks may be minimized 
due to the convenient communication caused by DLS. 
DLS may also quicken living paces due to the rapid de-
velopment of technologies, coupled with innovative and 
efficient language services. However, DLS may also bring 
about negative impact on the society. Social injustice may 
be exacerbated due to different social classes and unequal 
access to advanced technologies. Future researchers and 
designers should do their utmost to reduce inequality and 
enhance social justice.

In general, future research should focus on how to 
facilitate the development of DLS and innovate the ad-
vanced technologies applied to language services, address 
ethical issues and tackle ethical problems, examine how 
to successfully integrate DLS into diverse industries, and 
investigate how to promote the fair environment of the 
whole society based on the increasingly popular DLS and 
AI technologies.

Funding

This work received no external funding.

Institutional Review Board Statement

The National Health Commission of China, the Min-
istry of Education, the Ministry of Science and Technol-
ogy, and the State Administration of Traditional Chinese 
Medicine jointly issued the “Notice on Issuing the Ethical 
Review Guidelines for Life Sciences and Medical Re-
search Involving Human Subjects” on February 27, 2023. 
Article 32 of the National Health and Science and Educa-
tion Development [2023] No. 4 stipulates that the use of 
human information data or biological samples to carry out 
life science and medical research involving human life in 
the following situations, which do not cause harm to the 
human body, do not involve sensitive personal information 
or commercial interests, can be exempted from ethical re-
view, in order to reduce unnecessary burdens on scientific 
researchers and promote the development of life science 
and medical research involving human life.

(1) Research using publicly available data obtained 
legally, or by observing and not interfering with data gen-
erated by public behavior;



987

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

(2) Using anonymized information data to conduct 
research. 

This study mainly adopts the form of literature re-
view to collect data, which can be exempted from ethical 
review according to the regulations.

Informed Consent Statement

This article does not contain any studies with human 
participants performed by any of the authors.

Data Availability Statement

The data can be available by contacting the corre-
sponding author upon request.

Acknowledgments

The author would like to extend sincere gratitude to 
the anonymous reviewers and editors and those who have 
assisted or facilitated this study. 

Conflict of Interest

The authors declare no conflict of interest.

References

[1] Fernandez, O.G., Pytel, P., Pollo-Cattaneo, M.F. 
2021. Application of a Continuous Improvement 
Method for Graphic User Interfaces Through Intelli-
gent Systems for a Language Services Company. Ap-
plied Informatics Fourth International Conference, 
ICAI 2021; October 28–30, 2021; Buenos Aires, 
Argentina. Cham, Switzerland: Springer Cham. p. 
141–160. DOI: https://doi.org/10.1007/978-3-030-
89654-6_11

[2] Filice, S., Castellucci, G., Croce, D., et al. 2013. 
Robust Language Learning via Efficient Budgeted 
Online Algorithms. 2013 IEEE 13th International 
Conference on Data Mining Workshops (ICDMW); 
7–10 December, 2013; Dallas, TX, USA. Piscata-
way, New Jersey: IEEE. p. 913–920. DOI: https://
doi.org/10.1109/ICDMW.2013.87

[3] Canavilhas, J. 2022. Artificial Intelligence in Jour-
nalism: Automatic Translation and Recommendation 
System in the Project “A European Perspective” 
(EBU). Revista Latina De Comunicacion Social. 
80, 1–13. DOI: https://doi.org/10.4185/RLCS-2022-

1534
[4] Balouchi, S., Samad, A. A. 2021. The effect of per-

ceived competence on second language communica-
tion frequency: The mediating roles of motivation, 
willingness to communicate, and international pos-
ture. Education and Information Technologies. 26(5), 
5917–5937. DOI: https://doi.org/10.1007/s10639-
021-10579-z

[5] Zhong W., Li, X. 2024. Language service industry 
in the Guangdong-Hong Kong-Macao Greater Bay 
Area: current situation, problems and future develop-
ment. Contemporary Foreign Language Research. 1, 
30–39.

[6] Page, M. J., McKenzie, J. E., Bossuyt, P. M., et al. 
2021. The PRISMA 2020 Statement: an Updated 
Guideline for Reporting Systematic Reviews. BMJ. 
372, 71. DOI: https://doi.org/10.1136/bmj.n71

[7] Clarke, A., Maier, E., Stadler, HU. 2002. A Report 
on the Experiences of Implementing an MT System 
for Use in a Commercial Environment. Machine 
Translation: From Research to Real Users. AMTA 
2002. Lecture Notes in Computer Science; 12 Octo-
ber, Tiburon, CA, USA. pp.187–194. DOI: https://
doi.org/10.1007/3-540-45820-4_19

[8] Ameur, M. S. H., Guessoum, A., Meziane, F. 2019. 
Improving Arabic Neural Machine Translation Via 
N-Best List Re-Ranking. Machine Translation. 33(4), 
279–314. DOI: https://doi.org/10.1007/s10590-019-
09237-6

[9] Farzi, S., Faili, H. 2015. A swarm-inspired re-ranker 
system for statistical machine translation. Computer 
Speech and Language. 29(1), 45–62. DOI: https://
doi.org/10.1016/j.csl.2014.07.002

[10] Fu, J., Chiba, Y., Nose, T., et al. 2020. Language 
modeling in speech recognition for grammatical 
error detection based on neural machine translation. 
Acoustical Science and Technology. 41(5), 788–791. 
DOI: https://doi.org/10.1250/ast.41.788

[11] Eunice, R. J., Hemanth, D. J. 2022. Deep Learning 
and Sign Language Models Based Enhanced Ac-
cessibility of e-governance Services for Speech and 
Hearing-Impaired. First International Conference on 
Electronic Governance with Emerging Technologies, 
EGETC 2022; September, 2022; Tampico, Mexico. 
pp. 12–24. DOI: https://doi.org/10.1007/978-3-031-
22950-3_2

[12] Divya, R., Hema, N. 2021. Understanding the Effi-
ciency of Deep Learning in Language Learning us-
ing Personalized Language Learning Apps. Literary 
Voice. 1(15), 240–249.

[13] Camara-Arenas, E.,  Tejedor-Garcia, C.,  To-
mas-Vazquez, C. J., et al. 2023. Automatic pronunci-
ation assessment vs. Automatic speech recognition: 

https://doi.org/10.1007/978-3-030-89654-6_11
https://doi.org/10.1007/978-3-030-89654-6_11
https://doi.org/10.1136/bmj.n71


988

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

A study of conflicting conditions for L2-English. 
Language Learning & Technology. 27(1), 28–28.

[14] Yuntao, L., Xiang, L., Xueqin L. 2024. Simulation of 
E-learning in English learner writing teaching based 
on natural language processing and machine learning 
algorithms. Entertainment Computing. 50, 100690. 
DOI: https://doi.org/10.1016/j.entcom.2024.100690

[15] Fang, Q. 2024. Research on the Cultivation of Prac-
tical English Talents Based on a Big Data-Driven 
Model and Sentiment Dictionary Analysis. IEEE Ac-
cess. 12, 80922–80929. DOI: https://doi.org/10.1109/
ACCESS.2024.3410281

[16] Susoy, Z. 2023. A Cross-Sectional Evaluation of 
Syntactic Complexity and Lexical Diversity as 
Predictors of Foreign Language Writing Quality: A 
Study with Pre-Service Teachers of English [PhD 
thesis]. Eskisehir: Anadolu University.p.

[17] Han, Y. 2022. Creativity vs. Misinterpretation in 
translanguaging contexts: Perspectives of multilin-
gual/bilingual addressees. International Journal of 
Multilingualism. 21(1), 279–297. DOI: https://doi.or
g/10.1080/14790718.2022.2037608

[18] Hu, J., Wu, P. 2020. Understanding English Lan-
guage Learning in Tertiary English-medium Instruc-
tion Contexts in China. System. 93, 102305.  

[19] Chen, L. 2023. Empirical Analysis of Integrated 
Teaching Mode of International Trade Based on 
Practical Training Data Detection and Neural Net-
work. Soft Computing. 1-10.  

[20] Moore, A. G., McMahan, R. P., Ruozzi, N. 2021. Ex-
ploration of Feature Representations for Predicting 
Learning and Retention Outcomes in a VR Training 
Scenario. Big Data and Cognitive Computing. 5(3), 
29. DOI: https://doi.org/10.3390/bdcc5030029

[21] Kim, S. S. 2023. Motivators and Concerns for Re-
al-Time Online Classes: Focused on the Security and 
Privacy Issues. Interactive Learning Environments. 
31(4), 1875–1888. DOI: https://doi.org/10.1080/104
94820.2020.1863232

[22] Alrawashdeh, G. S., Fyffe, S., Azevedo, R. F. L., 
et al. 2024. Exploring the Impact of Personalized 
and Adaptive Learning Technologies on Reading 
Literacy: A Global Meta-Analysis. Educational Re-
search Review, 42, 100587. https://doi.org/10.1016/
j.edurev.2023.100587

[23] Li, R. 2020. Multimodal Digital Storytelling and 
Transnational Communication: Fostering Inclusive 
Design Spaces for Emergent Plurilingual Youth[PhD 
thesis]. Madison: University of Wisconsin-Madison.
p.

[24] Tour, E., Turner, M., Keary, A., et al. 2024. Bringing 

Plurilingual Strategies into Linguistically Diverse 
Classrooms: Affordances of Digital Multimodal 
Composing. Language and Education. 38(3), 465–
481. DOI: https://doi.org/10.1080/09500782.2023.22
03124

[25] de Moissac, D., Savard, J., Savard, S., et al. 2020. 
Management Strategies to Improve French Language 
Service Coordination and Continuity for Official 
Language Francophone Seniors in Canada. Health-
care Management Forum. 33(6), 271–276. 

[26] Chung, H., Yeol, C. H. 2012. Study on the Quality 
of Language Education Services for University Stu-
dents in Korea. Journal of Product Research. 30(5), 
67–74.

[27] Tsai, S.-C. 2022. Chinese Students’ Perceptions of 
Using Google Translate as a Translingual CALL tool 
in EFL Writing. Computer Assisted Language Learn-
ing. 35(5–6), 1250–1272. DOI: https://doi.org/10.10
80/09588221.2020.1799412

[28] Ameri, S., Ghahari, S. 2018. Developing a Motiva-
tional Framework in Translation Training Programs: 
A Mixed Methods Study Following Self-Determi-
nation and Social Capital Theories. Interpreter and 
Translator. 12(2), 227–243. DOI: https://doi.org/10.1
080/1750399X.2018.1465678

[29] Pokorn, N. K., Juznic, T. M. 2020. Community In-
terpreters Versus Intercultural Mediators Is It Really 
All About Ethics? Translation and Interpreting Stud-
ies. 15(1), 80–107. DOI: https://doi.org/10.1075/
tis.20027.koc

[30] Hsu, T. H.-L. 2024. Unveiling the Dynamic Connec-
tion Between a Socially Responsible Activity and 
English Learning Motivation at a Taiwanese Univer-
sity. Innovation in Language Learning and Teaching. 
1-19. DOI: https://doi.org/10.1080/17501229.2024.2
354489

[31] Weng, Y., Dong, S., Chaomurilige. 2024. A Priva-
cy-Preserving Multilingual Comparable Corpus 
Construction Method in Internet of Things. Math-
ematics. 12(4), 598. DOI: https://doi.org/10.3390/
math12040598

[32] Hillman, S., Elsheikh, A., Abbas, N., et al. 2024. 
Teaching English in an Engineering International 
Branch Campus: A Collaborative Autoethnography 
of Our Emotion Labor. IRAL-International Review 
of Applied Linguistics in Language Teaching. 62(3), 
1349–1374. DOI: https://doi.org/10.1515/iral-2024-
0078

[33] Choi, L. J. 2024. Pre-Service English Teachers’ Be-
liefs and Practices in the Use of Digital Technology: 
The Case of a Technology-Enhanced Teacher Prepa-
ration Course in South Korea Innovation in Lan-
guage Learning and Teaching, 1–13. DOI: https://

https://doi.org/10.1080/10494820.2020.1863232
https://doi.org/10.1080/10494820.2020.1863232
https://doi.org/10.1080/1750399X.2018.1465678
https://doi.org/10.1080/1750399X.2018.1465678


989

Forum for Linguistic Studies | Volume 06 | Issue 06 | December 2024

doi.org/10.1080/17501229.2024.2355303
[34] Raido, V. E., Crezee, I., Ridgeway, Q. 2020. Pro-

fessional, Ethical, and Policy Dimensions of Public 
Service Interpreting and Translation in New Zealand. 
Translation and Interpreting Studies. 15(1), 15–35. 
DOI: https://doi.org/10.1075/tis.20007.enr

[35] Zhang, L. 2019. A Study on the Problems of Enter-
prise Language Service in Jilin Province under the 
Background of “Going Out.” In: L. H. Cox, Q. Fan, 
L. Sun, J. Zhang (eds.). Proceedings of the Eighth 

Northeast Asia International Symposium on Lan-
guage, Literature and Translation, 2nd ed. Publisher: 
Publisher Location, Country. pp. 368–374.

[36] Lee, J. 2021. Supporting the Social Integration of 
Migrant Women in South Korea through Language 
Services: Roles of Marriage Migrant Interpreters in 
Multicultural Family Support Centre Counselling 
Services. Translator. 27(1), 57–74. DOI: https://doi.
org/10.1080/13556509.2021.1905208

https://doi.org/10.1080/13556509.2021.1905208
https://doi.org/10.1080/13556509.2021.1905208

	_Hlk180958791
	_Hlk145424852
	_Hlk180956680
	_Hlk159873325
	_Hlk159873349
	_Hlk159873424
	_Hlk159873875
	_Hlk159874101
	_Hlk180930924
	_Hlk180956980
	_Hlk159874494
	_Hlk180930939
	_Hlk180957041
	_Hlk181085609
	_Hlk181097666
	_GoBack
	_Hlk176337567
	_Hlk146870639
	_Hlk146962684
	_Hlk146963876
	_Hlk146964017
	_Hlk146963724
	_Hlk146965028
	_Hlk149472078
	_Hlk149472885
	_Hlk149473790
	_Hlk149474252
	_GoBack
	OLE_LINK21
	OLE_LINK22
	_GoBack
	_Hlk182157194
	_GoBack
	_Hlk176459506
	_Hlk176553031
	_2et92p0
	_GoBack
	_Hlk184373713
	_Hlk181416522
	_Hlk184374926
	_Hlk180452573
	_Hlk180452583
	_Hlk184375157
	_Hlk184378151
	_Hlk184378637
	_Hlk181414909
	_Hlk181410575
	_Hlk181414832
	_Hlk181409086
	_Hlk184381977
	_Hlk180485579
	_Hlk180485749
	_Hlk180485815
	_Hlk180486140
	_Hlk180485188
	_GoBack
	_Int_YZmUtoEI
	_Int_ryeYJjUr
	_Int_hU0UyXcU
	_Int_XFjMHEDa
	_Int_ThDhAuBo
	_Int_MPcGjwQk
	_Int_u3QBtAQR
	_Int_bxisK6aV
	_Int_9h0Dimfn
	_Int_l3um99Of
	_Int_DpGjMnif
	_GoBack
	_Int_9L0cLeic
	_Int_VaBhP6Wo
	_Int_ihaubAAJ
	_Int_QdHRtkXu
	_Int_SiRaxMJk
	_Hlk172538138
	_Hlk183732695
	_Hlk183732959
	_Hlk172626030
	_Hlk172626052
	_Hlk172632467
	_Hlk172634080
	_Hlk172634620
	_Hlk166246175
	_Hlk172634795
	_Hlk172633686
	_Hlk173144051
	_Hlk172634067
	_Hlk173144090
	_Hlk172626094
	_GoBack



