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Abstract  

Intercultural foreign language learning among K -12 students at international schools involves 

the cross-cultural discovery of the changing habits of people whose mother tongue might be 

different instructive languages at schools. Bilingual education is essential in bridging the gap 

between the mother tongue and instructive languages. However, it needs effective strategies 

that combine in-classroom language learning with new technology. Several language learning 

and teaching trends concerning the digital environment and innovative technologies such as 

machine translation or digitalization are currently challenging K-12 schools and families. This 

research investigates the role of machine translation in learning among K-12 students at 

international schools in the cities of Shenzhen, Guangzhou, and Zhuhai. It aims to identify 

these gaps in existing research and propose innovative strategies for boosting learning 

outcomes to recognize the learning habits they developed as young learners in the 21st century 

and their cultural motivations. Bilingual surveys are being handed out to K-12 families. These 

surveys are written in both English and Chinese. In total, 221 of them were collected. The data 

was analyzed to examine how helpful machine translation is for academic learning in both 

languages. The strengths and weaknesses were summarized among K-12 students using 

machine translation, highlighting strategies used with it at international K-12 schools. 
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1. Introduction 

The world has been getting bigger and bigger. International schools are starting to stand out as 

a place for kids to learn without sacrificing exploration or the diverse student body they have 

grown to love. These schools have a systemic approach to promoting cross-cultural 

interactions (Lai et al., 2019). One of their main focuses is on foreign language acquisition so 

students can understand each other better (Le Pichon et al., 2024). In regions such as Asia, 

international schools hold particular significance due to the complex intersection of diverse 

cultures and languages. For instance, South Asian countries, including Bangladesh, Nepal, 

Pakistan, and Sri Lanka, have witnessed an increase in K-12 computing education emphasizing 

technology integration into the curriculum (Anwar et al., 2020), highlighting the essential role 

digital literacy plays in today's interconnected world. 

Similarly, international schools on the African continent have been instrumental in promoting 

English language proficiency among Black English learners by adopting a holistic approach 

that prioritizes linguistic skills and cultural understanding (Cooper, 2020). Furthermore, 

Turkish schools' incorporation of Information and Communication Technology (ICT) into 

K-12 education underscores the worldwide shift towards technology-driven educational 

paradigms (Aydin et al., 2016). As these institutions continue evolving globally, they play an 

indispensable role in shaping future generations of global citizens proficient at bridging 

cultural divides while leveraging technology for learning purposes. 

Despite traditional classroom settings being long considered integral to K-12 education with 

their emphasis on face-to-face instruction, rapid technological advancements highlight its 

potential for enhancing learning outcomes, especially within language acquisition domains. As 

Zhang et al.(2021) highlighted, online supplementary platforms offer valuable insights into 

student behavior through data analysis, offering opportunities for machine-learning-aided 

interventions to address issues like bullying, thereby creating safer, conducive environments. 

One critical technological innovation transforming this area is machine translation tools, which 

provide instant translation between different languages, holding great potential within 

multicultural classrooms. 

However, using tools like these in International schools has yet to be explored much. This 

research seeks to do just that with three cities: Shenzhen, Guangzhou, and Zhuhai. These places 

are hubs of international education. Kids growing up nowadays are experts at using all sorts of 

technology and have been dubbed digital natives. To leverage this skill, they can use 

interactive platforms like games to learn concepts like machine learning. It also enhances 

understanding and motivation for younger learners (Priya et al., 2021). Given how their 

Education systems are bilingual, it is essential to understand their habits around using machine 

translation tools. 

Given this context, this study analyses how Machine Translation contributes to development 

amongst K-12 students attending International Schools. By conducting bilingual surveys 

alongside rigorous statistical analysis, we aim to elucidate efficacy proficiency levels and 

advantages and drawbacks associated with MT techniques employed across global scale 

Education systems. 

The purpose of this study is to examine what and how machine translation contributes to K-12 

students attending international schools in the Great Bay Area, China. 
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2. Literature Review 

Machine learning technologies, particularly machine translation (MT), have become 

increasingly integral in educational settings, fundamentally altering the dynamics of language 

learning and teaching (Priya et al., 2022). The pervasiveness of these technologies underscores 

the necessity for students to be adept in their use, preparing them for a progressively digital era. 

Clifford et al. (2013) highlighted that students extensively use MT for various purposes, 

including translating from English into the target language and understanding complex 

linguistic elements such as idiomatic expressions and verb tenses. Recent studies have 

expanded on these findings. Powell et al (2022) discovered a positive correlation between the 

use of MT and its perceived benefits in academic settings among graduate students in South 

Korea. Their research suggests that students are increasingly relying on MT for significant 

academic work and daily tasks, indicating MT's growing role in educational support. 

However, the integration of MT in language education has its challenges. Klekovkina (2022) 

and Zhang et al. (2021) emphasize the critical perspective students develop toward MT 

outputs, recognizing that MT often makes choices for them and may not always provide the 

'correct' version. This awareness underscores the importance of human interaction in language 

learning, suggesting that over-reliance on technology could be detrimental to the learning 

process. Tafazoli (2023) provides a critical appraisal of Artificial Intelligence (AI)-mediated 

communication in language education, including MT, highlighting both the advantages and 

disadvantages. The study argues the necessity for language teachers to continually adapt and 

improve their teaching strategies to incorporate these advanced tools effectively.  

Urlaub and Dessein (2022) discuss the transformative potential of online MT tools in foreign 

language education, emphasizing the need for pedagogical tools based on MT that 

acknowledge and can handle socio-culturally complex source texts. They advocate for research 

and development priorities that focus on optimizing support for language learners through 

technology. Jolley and Maimone (2022) offer a comprehensive review of three decades of 

research on MT in foreign language teaching and learning. Their analysis provides historical 

context, summarizing key concepts, insights, and findings and suggesting new directions for 

future research. The review emphasizes the diverse ways learners use MT tools and the varying 

perceptions instructors and learners have about MT, informing strategies for its integration into 

language education. 

3. Methodology 

The primary objective of this research was to investigate the role and impact of machine 

translation in the context of K-12 international schools in the Great Bay Area, China. A 

structured questionnaire was designed and distributed to a diverse group of stakeholders 

associated with these schools. A total of 221 participants took part in the survey. The 

participants comprised students, teachers, parents, and others associated with K-12 

international schools in the Great Bay Area. The majority of the respondents were parents 

(46.61%), followed by students (34.39%), teachers (15.84%), and others (3.17%). The survey 

consisted of 16 questions, which were designed to gather both quantitative and qualitative data. 

The questions were framed to understand: 

 The participants, including their role concerning the K-12 international schools, city of 

residence, and primary language; 

 The frequency and effectiveness of machine translation tools in the context of learning or 

teaching; 
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 The impact of machine translation tools on learning habits, classroom environment, and 

motivation to learn new languages; 

 The perceived future role of machine translation in learning and the level of support for its 

increased use in classrooms; 

 Familiarity and effectiveness of AI language models like ChatGPT in aiding learning or 

teaching; 

The questions were primarily closed-ended, using a Likert scale format, where participants 

rated their responses on a scale of 1 to 5. However, the last question (Question 16) was 

open-ended, allowing participants to provide a qualitative explanation for their answer to 

Question 15. Quantitative data from the survey were analyzed using descriptive statistics to 

determine frequencies, percentages, and mean scores for each question, which provided a 

comprehensive overview of the participant's perceptions and experiences related to machine 

translation tools and AI language models in the educational context. The qualitative data from 

Question 16 were analyzed thematically to identify common themes and patterns in the 

participants' explanations. While the survey provides valuable insights into the role of machine 

translation in K-12 international schools in the Great Bay Area, it is essential to note that the 

findings are based on the perceptions and experiences of the participants and may not be 

generalizable to other contexts or regions. 

 

4. Research Analysis  

 

 
Chart 1: 

Roles in K-12 international schools 

 

Chart 2: 

Residential in the GBA, China 
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Chart 3: Primary Language 
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  Chart 5: How effective do you find machine 

translation tools in bridging the gap between the 

mother tongue and instructive languages (5 means 

extremely effective)? 

 

   Chart 6: Have you encountered any issues or 

challenges while using machine translation tools in 

the context of learning or teaching（ 5 means a 

lot）? 

 

 Chart 7: How often is it used in the classroom（5 

means a lot）? 

 

 Chart 8: How does using machine translation 

tools impact the classroom environment (5 means very 

positive)? 

 

  Chart 9: How effective is ChatGPT in aiding 

learning or teaching（5 means very effective）? 

 

Chart 10: How much do cultural motivations 
influence using machine translation tools（5 

means very much）? 

 Chart 4: How often do you use machine 

translation tools while learning or teaching （5 means 

a lot ）? 
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4.1. The frequency with which machine translation is utilized in classrooms, as well as the 

effectiveness of its use for different stakeholders 

1). The results indicate that more than half of students and teachers (50.68%) use machine 

translation tools when learning or teaching, suggesting that they often use machine translation. 

Furthermore, about 51.58% of respondents often use machine translation in the classroom, 

indicating a wide range of applications (Chart 4). 

2). On a scale of 4 out of 5, 45.25 percent of respondents indicated that using machine 

translation tools is quite effective in bridging the language gap between the mother tongue and 

the instructional language. Approximately one in four interviewees believe that machine 

translation is highly effective at bridging language gaps (Chart 5).  

A t-test (suppose p=0.05, see Table 1) is made to examine if there is a relationship between the 

frequency at which machine translation is used in classrooms and the effectiveness of machine 

translation. 

 

Chart 11: How do you see the role of 

machine translation in learning 

evolving in the future（5 means very 

important）? 

 

Chart 12: Would you support the 

increased use of machine translation 

tools in the classroom（5 means very 

supportive）? 
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Null Hypothesis (H0): There is no relationship between the frequency of machine translation 

usage in classrooms and the effectiveness of machine translation. 

Alternative Hypothesis (H1): There is a relationship between the frequency of machine 

translation usage in classrooms and the effectiveness of machine translation. 

The two-tailed P value equals 0.6429, indicating that the difference is not statistically 

significant. Therefore, there is minimal relationship between the frequency of machine 

translation usage in classrooms and the effectiveness of machine translation. The result 

indicates that although machine translation has many users, its effectiveness is still an issue 

worthy of research. 

3.) This t-test also verifies the conclusion presented in Chart 6. It is noted that there exist some 

challenges when using machine translation tools to learn or teach. About 52.04% of 

respondents to our questionnaire believe there are some or many difficulties.  

 

4.2. How machine translation impacts the classroom and assesses how it will be 

developed 

1). Based on our study, we discovered that most people (58.82%) believe that machine 

translation tools can be beneficial to education, whereas others (12.67%) believe that the use of 

machine translation tools can have negative implications (Chart 8). Seventy-one percent of 

respondents believe that AI language models such as ChatGPT will be useful in aiding the 

teaching or learning process (Chart 9). Lee (2019) also points out that MT can be a useful aid to 

Table 1: The Machine Translation in Classrooms Frequency and the Effectiveness  
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language learning, but for it to benefit student learning, teachers must be aware of its 

limitations and provide adequate guidance. 

Vogel (2018) suggested that AI language models like ChatGPT greatly aid learning or 

teaching. According to our study, approximately 70.13 percent of respondents believed that 

machine translation tools contributed to children's learning habits in both academic and 

language learning. It is estimated that approximately 66.07% of respondents believe that 

machine translation dramatically affects children's motivation to learn new languages. In 

comparison, only 9.04% believe that machine translation has no or negligible influence on 

children's motivation to learn another language. Additionally, the study shows that the desire to 

engage with different cultures or the desire to become multilingual influences the use of 

machine translation tools in learning. 25.97% of respondents claim that machine translation 

greatly influences the desire to understand and engage with different cultures (Chart 10). 

2). The role of machine translation in learning has become increasingly important in the era of 

globalization and technological development. In our survey, most respondents (73.76%) 

believe that machine translation will play a significant role in the future, while 63.8% support 

increasing the use of machine translation tools in the classroom (Charts 11 & 12). 

 

5. Discussion and Conclusion  

5.1. Discussion 

5.1.1. Technology's role in young learners' academic development 

Integrating machine translation (MT) in K-12 education represents a convergence of linguistic, 

cognitive, and technological domains. While MT has not traditionally been a focal point in 

K-12 educational research, the increasing globalization and digitization of education 

necessitate critically examining this technology's role in young learners' academic and social 

development. The following discussion synthesizes insights from seminal papers in machine 

translation, contextualizing their implications within the K-12 setting. 

MT systems, especially those underpinned by neural networks and deep learning, have become 

remarkably sophisticated, capable of producing translations that are often indistinguishable 

from human-generated text (Wu et al., 2016). For K-12 students, particularly in language 

classes, this presents a double-edged sword. On one hand, MT can be a valuable tool for aiding 

comprehension and providing a safety net during the challenging phases of language 

acquisition (Sennrich & Birch, 2016). On the other hand, over-reliance on MT might hinder the 

development of intrinsic linguistic competencies, as students opt for the convenience of 

machine-generated translations instead of engaging in the cognitively demanding processes of 

language learning (Cho et al., 2014). Using MT also introduces ethical considerations that are 

particularly poignant for K-12 students. As young learners are still forming their moral and 

ethical compasses, the uncritical use of MT could lead to issues such as plagiarism and 

intellectual dishonesty, which is especially relevant given that advanced MT systems like 

Google's NMT are capable of producing seamless translations, potentially making it easier for 

students to pass off machine-translated work as their own (Wu et al., 2016). Moreover, the 

'black box' nature of some neural MT models means that the reasoning behind translations is 

not always transparent, which could prevent students from engaging critically with the material 

(Bahdanau & Bengio, 2014). Educators must, therefore, emphasize critical thinking and digital 

literacy, teaching students to question and validate the information provided by digital tools. 

MT can serve as a bridge between cultures, allowing students to access and understand a 

broader range of human experiences and perspectives (Liu et al., 2020). This aspect of MT 

aligns with the goals of multicultural education and the development of global citizenship 
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competencies. However, it is crucial to recognize that even advanced MT systems can 

misinterpret cultural nuances or produce biased translations, as these systems are trained on 

human-generated texts that may contain inherent biases (Goyal et al., 2021). Educators need to 

integrate discussions about cultural sensitivity and the limitations of MT in interpreting 

cultural contexts. For students with disabilities or those from non-native English-speaking 

backgrounds, MT can be an invaluable tool for accessibility (Freitag et al., 2021). In providing 

real-time, understandable translations of classroom materials, MT supports inclusive education 

by ensuring that all students can participate in the learning process, regardless of linguistic or 

physical barriers. However, the quality of MT can vary significantly between languages, 

especially for low-resource languages (Goyal et al., 2021). This variability could impact the 

educational experiences of students who speak these languages, potentially exacerbating 

educational inequalities. 

The introduction of MT in the classroom also affects teacher-student dynamics. While MT can 

take on a supportive role, freeing educators from the minutiae of translation work and allowing 

them to focus on more complex pedagogical tasks, it may also lead to an over-reliance on 

technology, where the educator's role is undervalued (Kocmi et al., 2022). The challenge lies in 

finding a balance where MT complements educators' efforts without overshadowing their 

essential human contribution. 

5.1.2. Cross-regional understanding and collaboration 

Integrating machine translation (MT) in educational settings, particularly in regions like 

China's Greater Bay Area (GBA), presents unique opportunities and challenges. These regions 

are characterized by their linguistic diversity and numerous local dialects, which can pose 

significant barriers to communication and learning. In the GBA, rapid development has been 

accompanied by an increasing need for effective communication across its diverse linguistic 

landscape. Chen's (2022) study highlights the role of translation in mediating linguistic, 

economic, and cultural barriers within the GBA, particularly in education, economics, and 

media. This mediation is crucial in educational settings where curriculum materials must be 

translated into several languages to accommodate the diverse student population. 

Similarly, African countries face linguistic diversity, with students often speaking different 

languages at home than in school (Nag et al., 2019). MT can provide real-time translation for 

learners and educators, facilitating access to educational materials and instruction in students' 

native languages. This approach can enhance understanding and retention, particularly for 

complex subjects. 

Integrating Machine Translation and AI in K -12 education marks a significant stride toward 

inclusive and accessible learning. As Murphy (2019) articulates in "Artificial Intelligence 

Applications to Support K–12 Teachers and Teaching," the influence of AI in education has 

been limited compared to other sectors. However, the potential of AI, intense machine learning, 

could dramatically shape future classroom instruction, roles of teachers, and student learning 

processes. This potential is especially pronounced in the context of language learning, where 

tools like ChatGPT can augment traditional teaching methods, providing real-time, 

context-aware translation and language support, essential for regions like the Greater Bay Area 

with their rich linguistic diversity.  

Birkun (2023), in "Using Artificial Intelligence to Develop Educational Content for Teaching 

Children on Cardiopulmonary Resuscitation," highlights an innovative use of AI in developing 

educational content. This approach can be extended to language learning, where AI can create 

customized learning materials, considering students' linguistic backgrounds, learning styles, 

and cultural contexts. Additionally, the collaborative nature of educational initiatives, as 
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described by Pinnell et al. (2016) in "Assessment of a Collaborative NSF RET Program 

Focused on Advanced Manufacturing and Materials," emphasizes the importance of immersive 

experiences, field trips, and real-world applications. In language learning, this could translate 

to virtual language exchanges, global classroom collaborations, and exposure to diverse 

cultures facilitated by AI and MT. 

 

5.2. Conclusion 

In conclusion, while the application of Machine Translation and AI tools like ChatGPT in K-12 

education holds immense promise, it has challenges. Stakeholders must navigate issues of 

equity, authenticity, and privacy while leveraging these technologies' strengths (Wang et al., 

2022). Factors such as differing curriculum standards, access to technology, teacher 

preparedness, and institutional support for digital tools can significantly influence the 

effectiveness and reception of AI-based solutions like ChatGPT (Leino, 2020). 

In light of the transformative potential of integrating machine translation and AI tools like 

ChatGPT in K-12 education, particularly in linguistically diverse and transitional regions such 

as the Greater Bay Area, it is crucial to acknowledge the inherent research limitations that 

contextualize these findings and future implications. One of the primary limitations of the 

research is the relatively small sample size used in surveys and studies. Using surveys as a 

primary data collection tool introduces several potential biases and constraints. Responses may 

be influenced by social desirability bias, where participants respond in a manner they perceive 

to be favorable to researchers.  
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