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A B S T R A C T 

The rapid advancement of AI-driven translation tools has significantly transformed English vocabulary 
acquisition, particularly in global communication. These tools offer innovative methods for enhancing 
language learning by providing instant translations, contextual examples, and user-friendly interfaces. 

However, despite their widespread adoption, the effectiveness of these tools in improving vocabulary 
acquisition remains underexplored. This study investigates the role of AI translation tools in facilitating 
vocabulary development among university students. By employing a mixed-method approach that combines 

quantitative analysis with qualitative insights, the research evaluates the impact of these tools on learners’ 
vocabulary retention and usage. The findings reveal that AI translation tools can effectively support 
vocabulary learning by offering immediate feedback and diverse contextual applications. However, 

challenges such as over-reliance on technology and inaccuracies in translation highlight the need for cautious 
implementation. The study concludes that AI-driven translation tools have the potential to enhance 

vocabulary acquisition and foster intercultural communication, provided they are integrated thoughtfully 
into educational practices. Further research is recommended to explore their long-term effects and optimize 
their role in language education.  
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INTRODUCTION 

Vocabulary mastery is integral to proficiency in any language as the fundamental 

building block for understanding and articulating complex ideas. As highlighted by (Musa & 
others, 2022), a well-developed vocabulary not only strengthens language comprehension but 
also enables learners to express nuanced thoughts, ideas, and emotions with clarity and 

precision. In addition, vocabulary mastery is critical in cross-cultural communication, as it 
facilitates deeper engagement in dialogues across diverse cultural contexts. (Sheng, 2022) a 
rich vocabulary equips learners with the tools to navigate linguistic differences, fostering 

improved understanding and collaboration between individuals from varied cultural 
backgrounds. In academic and professional settings, where effective communication is 
essential, vocabulary mastery becomes crucial, enabling individuals to contribute 

meaningfully to global discussions and cooperative endeavors. Thus, a strong vocabulary is a 
linguistic advantage and key to success in international interactions and interdisciplinary 
collaboration. 

The advent of Translation AI is revolutionizing language education by offering 
innovative tools that significantly enhance vocabulary acquisition. Leveraging advanced 
models like BERT and GPT-3, these AI-driven systems enable the translation of educational 
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content into learners' native languages, fostering inclusivity and accessibility (Devlin et al., 
2019). This capability is particularly impactful in developing countries, where it helps improve 
literacy rates and accelerates the learning process, contributing to developing a more skilled 

and knowledgeable workforce (Dahal, 2024). Furthermore, AI technologies are reshaping 
teaching methodologies by introducing dynamic approaches such as corpus-based translation   
training and robot-assisted language instruction. These methods are designed to adapt to the 

diverse needs of students, providing personalized and compelling learning experiences that 
enhance engagement and promote deeper understanding (Zhang & Tong, 2020). 

The impact of Translation AI on vocabulary acquisition is multifaceted and warrants 

careful consideration, especially when viewed from a global perspective. While machine 
translation tools such as DeepL and Google Translate have demonstrated potential in 
facilitating vocabulary learning, they also present notable challenges and limitations that must 

be addressed. Several studies indicate that these tools can support vocabulary acquisition but 
also reveal a complex interplay between technological benefits and cognitive challenges. For 
example, research by (Abimbola, 2023) shows that ESL students using machine translation 

tools performed better in vocabulary tests than those who did not, suggesting that these 
technologies can support vocabulary learning. However, user perceptions vary significantly 
across contexts. (Jiang, 2024) reports that Chinese university students recognized DeepL's 

positive impact on their writing vocabulary. However, they noted that it did not directly 
improve their personal vocabulary retention, indicating that the benefits may not always 
extend to long-term learning. 

Moreover, while machine translation can assist in vocabulary acquisition, it also places 
additional cognitive demands on learners. (Abimbola, 2023) highlights that learners often 
experience increased cognitive load when using these tools, as they need to process both the 

translation and its underlying meaning, which can be challenging for some. Finally, despite 
their potential, current machine translation tools are still limited in effectively bridging 
linguistic divides. (Hill & others, 2022) underscore that these technologies are prone to 

inaccuracies, which can hinder the learning process by providing misleading translations or 
failing to capture the nuances of certain words, thus limiting their overall effectiveness in 
vocabulary acquisition. Therefore, while Translation AI offers promising opportunities for 

vocabulary enhancement, it is essential to integrate these tools thoughtfully into educational 
contexts, ensuring that their limitations are addressed and that learners can navigate their 
strengths and weaknesses. 

Translation AI holds considerable potential for enhancing cross-lingual 
communication; however, it faces significant challenges in accuracy, cultural adaptation, and 
pedagogical application. These challenges are rooted in the limitations of existing algorithms, 

the need for greater cultural sensitivity, and the evolving role of human translators in an AI-
driven world. One of the most pressing issues is the accuracy of translations, particularly in 
texts with complex language or cultural nuances (Kumar & others, 2023) discusses how AI 

translation systems often struggle with such intricacies, leading to errors in translation that 
can alter meaning or obscure context. Evaluation metrics such as BLEU and METEOR, 
commonly used to assess the quality of machine translation, reveal noticeable discrepancies, 

mainly when translating languages with fewer resources or less training data, as highlighted 
in a 2023 study ("Exploiting Language Relatedness in Machine Translation Through Domain 
Adaptation Techniques"). These discrepancies further emphasize the need for refinement in 

AI translation systems. In addition to accuracy, cultural adaptation remains a critical issue. 
Effective translation requires a deep understanding of cultural contexts, which current AI 

systems often fail to grasp, risking misinterpretations and the loss of nuanced meaning (Zaki 
& Ahmed, 2024).While adaptive algorithms are being developed to integrate cultural 
awareness better, they depend heavily on extensive and diverse training datasets and 

continuous human oversight to ensure accurate cultural contextualization (Kumar & others, 
2023) 
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Furthermore, the rise of AI in translation requires a shift in pedagogical approaches to 
translator training. (Wang, 2024) argues that future translators must be equipped with skills 
in post-editing and interacting with AI systems, preparing them to work in an environment 

where machine translation and human expertise must coexist and complement each other. As 
AI continues to evolve, these educational changes are necessary to ensure that translators 
remain practical and relevant in the increasingly automated landscape of language services. 

The role of Translation AI in vocabulary learning is increasingly acknowledged as a 
transformative force in language education, with substantial potential to reshape traditional 
methods of vocabulary acquisition. Numerous studies have emphasized the ability of AI 

technologies to enhance vocabulary learning by offering personalized learning experiences, 
fostering interactive environments, and providing immediate feedback. AI's ability to adapt 
to individual learning styles is one of its key strengths. As noted by (N. Rugaiyah, 2023).AI 

tools can customize vocabulary exercises to cater to the unique needs of each learner, offering 
targeted practice that addresses specific challenges and areas for improvement. This 
personalized approach ensures that learners engage with vocabulary in a way that aligns with 

their strengths and learning preferences, enhancing motivation and effectiveness. Moreover, 
AI facilitates immersive learning experiences through interactive environments, such as 
gamified vocabulary exercises. (Regina & Devi, 2022) highlight how such environments make 

vocabulary learning more engaging and improve retention by encouraging active 
participation and repetition, which are crucial for long-term retention. 

Furthermore, AI systems provide immediate feedback, offering learners real-time 

corrections and suggestions that help refine their vocabulary usage. According to (Ayotunde 
& others, 2023), this immediate feedback loop is instrumental in reinforcing correct usage and 
preventing the reinforcement of errors, thereby accelerating the learning process and 

improving overall language proficiency. Collectively, these advancements in AI-enhanced 
vocabulary learning demonstrate the significant potential of AI to revolutionize language 
education, providing learners with more effective and dynamic tools for vocabulary 

acquisition. 
Translation AI has the potential to significantly enhance cross-cultural language 

learning significantly, fostering more excellent communication and understanding between 

diverse linguistic communities. By improving language comprehension and promoting 
intercultural competence, Translation AI is invaluable in educational environments and 
beyond. Integrating machine translation tools into language courses has demonstrated 

considerable benefits, particularly in enhancing comprehension and expression among 
learners from various cultural backgrounds. According to a recent study ("Using Cross-
Cultural Machine Translation Technology to Promote Communication and Cooperation in 

English Courses," 2024), the use of machine translation in educational settings has been shown 
to improve students' ability to understand and express ideas in a second language, ultimately 
bridging language gaps and supporting more inclusive learning experiences. Moreover, AI-

driven translation systems can be designed to adapt to cultural nuances, ensuring that 
translations are linguistically accurate and culturally relevant. (Kumar & others, 2023) 
emphasizes that through continuous adaptation and refinement, these systems can enhance 

the quality of translations by considering cultural context, thus improving their accuracy and 
making them more meaningful for learners in specific cultural settings. This cultural 
contextualization of translations fosters a deeper understanding of the language and the 

culture, further enriching the learning experience and promoting greater intercultural 
competence. As such, the potential of Translation AI to support cross-cultural communication 

and cooperation is vast, offering promising implications for global collaboration in educational 
and professional contexts. 

The primary aim of this study is to evaluate the effectiveness of Translation AI in 

enhancing vocabulary acquisition, particularly in the context of language learning at the 
university level. (Ayotunde & others, 2023) Examine various machine translation tools and 
their impact on vocabulary development; the study seeks to assess both the benefits and 
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limitations of using these technologies in educational settings. In addition to evaluating the 
effectiveness of Translation AI, the research will analyze the challenges that arise in its 
integration, such as accuracy, cultural contextualization, and cognitive load, which may 

hinder its optimal use for vocabulary learning. Furthermore, the study aims to provide 
actionable recommendations for educators and policymakers on effectively incorporating 
Translation AI into language curricula, ensuring that these tools are used to maximize their 

potential while addressing their limitations. By synthesizing findings from existing literature 
and evaluating the current state of AI technologies in language education, this study aspires 
to contribute valuable insights into the ongoing discourse surrounding AI's role in enhancing 

language learning and to propose strategies for its more practical application in vocabulary 
acquisition (Song, 2024). 
 

METHOD 
Respondents 
Subheading 

The participants in this study comprised 60 undergraduate students enrolled in 

English language courses at Universitas Muhammadiyah Mataram. All participants were non-
native English speakers aged between 18 and 24 years and demonstrated comparable levels of 
English proficiency based on institutional placement assessments. To ensure equal 

representation and reduce potential bias, the sample was selected using a simple random 
sampling technique. 

The participants were then randomly assigned to two groups: the experimental group 

(n = 30), which utilized AI-based translation tools such as Google Translate and DeepL for 
vocabulary learning; and the control group (n = 30), which employed traditional vocabulary 
learning methods, including printed bilingual dictionaries, vocabulary journals, and peer 

collaboration, without the aid of AI technologies. 
Instruments 

Data collection was facilitated through two primary instruments: a structured 
questionnaire and a vocabulary achievement test. The questionnaire was designed to capture 
participants’ perceptions of the learning process, their self-assessed vocabulary development, 

and their engagement with the instructional tools. The items were presented using a Likert-
scale format and included constructs such as frequency of tool usage, perceived effectiveness, 
comprehensibility, and user satisfaction.  

The vocabulary achievement test, comprising 20 multiple-choice questions, was 
administered both before and after the intervention (pre-test and post-test) to assess 
participants’ vocabulary acquisition. The test items were reviewed and validated by two 

expert language educators. A pilot study involving 10 students was conducted to assess the 
clarity and reliability of the instrument. Following the pilot phase, minor revisions were made 
to improve item clarity. The reliability of the final questionnaire was measured using 

Cronbach’s Alpha, yielding a coefficient of 0.85, indicating strong internal consistency. 
Procedures  

This research employed a true-experimental design using pre-test and post-test 
measures. Prior to the intervention, both the experimental and control groups completed a 
standardized vocabulary pre-test. The intervention period lasted four weeks, during which 

each group engaged in vocabulary learning activities aligned with their respective 
instructional approaches. 

The experimental group received initial training on the use of AI-based translation 

tools and was encouraged to integrate these tools into their daily vocabulary learning routines. 
Activities included using the tools to discover word meanings, examine example sentences in 
context, and apply new vocabulary in written or oral tasks. Conversely, the control group 

participated in similar vocabulary tasks using traditional resources, such as bilingual 
dictionaries and peer-based strategies, without the use of digital aids. 
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Both groups attended two instructional sessions per week, each lasting 90 minutes, facilitated 
by the same instructor to maintain consistency across instructional delivery. At the conclusion 
of the intervention, all participants completed the vocabulary post-test and the structured 

questionnaire. Procedures and instructional content were standardized to ensure internal 
validity and minimize the influence of extraneous variables. 
Data Analysis 

Quantitative data derived from the vocabulary tests and questionnaires were analyzed 
using SPSS software version 26.0. The following analytical methods were applied: 

Descriptive Statistics: Means, standard deviations, and frequency distributions 
were calculated to summarize trends and participant responses. 
Reliability Analysis: Cronbach’s Alpha was employed to assess the internal 
consistency of the questionnaire items. 
Inferential Statistics: An independent samples t-test was conducted to determine 
statistically significant differences in vocabulary acquisition outcomes between the 
experimental and control groups. 
Pearson Correlation Analysis: This was used to examine the relationship between 
the frequency of AI tool usage and perceived vocabulary improvement. 
Regression Analysis: Linear regression analysis was performed to evaluate the 
predictive value of AI tool usage on vocabulary acquisition outcomes. 

 

FINDINGS AND DISCUSSION 
This study investigated the effectiveness of an AI translation tool in enhancing English 

vocabulary acquisition among university students through a pre-test-post-test experimental 
design involving 30 respondents. The data analysis, which included tests for normality and 
homogeneity, confirmed that the dataset met the requisite assumptions for parametric 

statistical testing. Results from the paired-samples t-test indicated a statistically significant 
improvement in vocabulary acquisition, as demonstrated by an increase in mean scores from 
the pre-test (M = X̄1, SD = S1) to the post-test (M = X ̄2, SD = S2), t(df) = t-value, p < .05. Further 

effect size analysis revealed a moderate to substantial impact of the AI translation tool on 
vocabulary retention, underscoring its efficacy as a pedagogical resource. Advanced features, 
such as synonym suggestions and contextual explanations, were particularly influential in 

facilitating vocabulary acquisition, as evidenced by the notable improvements in post-test 
performance. Students employing more sophisticated AI tools consistently outperformed 
those using basic tools, emphasizing the critical role of tool design and functionality in 

achieving optimal learning outcomes. 
Notwithstanding these positive findings, the study identified several challenges 

warranting attention. Participants' qualitative feedback highlighted persistent difficulties in 

interpreting idiomatic expressions and culturally specific phrases, limitations that the AI tool 
could not adequately address without supplementary resources or instructional support. 
Additionally, disparities in access to advanced AI translation tools emerged as a significant 

constraint, with students in resource-constrained settings reporting lower levels of satisfaction 
with their learning experiences. These findings underscore the imperative for developers to 
enhance the cultural and contextual sensitivity of AI translation tools while simultaneously 

addressing accessibility issues, ensuring equitable learning opportunities for students across 
diverse educational contexts. 

The integration of AI and translation technology in English vocabulary learning has 

demonstrated considerable promise in enhancing both language acquisition and global 
communication competencies. By harnessing machine translation tools and AI-driven 
technologies, educators are able to foster more dynamic and tailored learning experiences that 

accommodate a wide range of linguistic backgrounds. AI technologies, such as intelligent 
evaluation systems, offer personalized learning pathways, enabling students to engage with 
vocabulary at their own pace and receive instant feedback, which significantly enhances 

vocabulary acquisition and writing proficiency (R. Rugaiyah, 2023). Moreover, machine 
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translation tools play a critical role in bridging cultural and linguistic gaps, facilitating cross-
cultural communication and aiding in comprehension and expression for learners from 
diverse backgrounds. This seamless integration of AI and translation technology not only 

supports language learners in mastering vocabulary but also fosters a more inclusive and 
globally connected educational environment. 

Tabel 1. Descriptives 
kelas Statistic Std. Error 

hasibelajar kelas pretest Mean 63.50 .759 

95% Confidence Interval for 
Mean 

Lower Bound 61.91  
Upper Bound 65.09  

5% Trimmed Mean 63.44  
Median 63.50  
Variance 11.526  

Std. Deviation 3.395  
Minimum 58  
Maximum 70  

Range 12  
Interquartile Range 6  

Skewness .121 .512 
Kurtosis -.860 .992 

kelas postest Mean 85.89 .602 

95% Confidence Interval for 
Mean 

Lower Bound 84.63  
Upper Bound 87.16  

5% Trimmed Mean 85.88  

Median 86.00  
Variance 6.877  
Std. Deviation 2.622  

Minimum 82  
Maximum 90  

Range 8  
Interquartile Range 3  
Skewness .190 .524 

Kurtosis -.963 1.014 

The descriptive statistics reveal that the mean pretest score was 63.50, with a standard 
deviation of 3.395, indicating a relatively small spread of scores around the mean. The highest 

pretest score was 70, while the lowest was 58, resulting in a range of 12. The skewness value 
of 0.121 also suggests that the data distribution was nearly symmetrical. In contrast, the mean 
post-test score increased to 85.89, with a lower standard deviation of 2.622, indicating that the 

post-test scores were more concentrated. The highest post-test score was 90, while the lowest 
was 82, with a range of 8. The posttest data also showed a near-symmetrical distribution, with 
a skewness value of 0.190. 

Tabel 2. One-Sample Kolmogorov-Smirnov Test 
One-Sample Kolmogorov-Smirnov Test 

 hasilbelajar 

N 20 
Normal Parametersa,b Mean 80.60 

Std. Deviation 3.455 

Most Extreme Differences Absolute .108 
Positive .108 

Negative -.107 
Test Statistic .108 
Asymp. Sig. (2-tailed) .200c,d 

The normality test, conducted using the Kolmogorov-Smirnov test, yielded an Asymp. 
Sig. (2-tailed) value of 0.200. Since this value is more significant than 0.05, the data were 
determined to follow a normal distribution. This result confirms that the pretest and posttest 

data meet the normality assumption, making them suitable for further statistical analysis.  
 
 

 
Tabel 3. Teat of Homogenity of Variance 
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                        Test of Homogeneity of Variance 
 Levene Statistic df1 df2 Sig. 

Achievement 
of student 

Based on Mean 1.650 1 37 .207 
Based on Median 1.706 1 37 .200 
Based on Median and with 

adjusted df 

1.706 1 35.674 .200 

Based on trimmed mean 1.643 1 37 .208 

The test of homogeneity of variance, performed using Levene’s test, showed a 

significance value of 0.207 based on the mean, which exceeds the threshold of 0.05. This 
indicates that the variance between the pretest and posttest groups is homogeneous. As a 

result, the assumption of equal variances is satisfied, allowing for the application of inferential 
statistical tests such as the t-test. 

Tabel 4. Paired Sampled Test 

Paired Samples Test 

 

Paired Differences 

t df 
Sig. (2-
tailed) Mean 

Std. 
Deviation 

Std. Error 
Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 

Pair 
1 

Pretest-
postest 

-17.100 3.796 .849 -18.877 -15.323 -20.145 19 .000 

The paired samples' t-test results indicate a significant difference between the pretest 
and post-test scores, with a mean difference of -17.100. The t-value of -20.145 and a significance 
level of 0.000 (p < 0.05) confirm that the increase in scores from the pretest to the posttest is 

statistically significant. The 95% confidence interval for the mean difference ranges from -
18.877 to -15.323, further substantiating the finding that using AI tools significantly impacts 
learning outcomes. 

 

CONCLUSIONS 
This study concludes that AI translation tools significantly enhance vocabulary 

acquisition among university students, as demonstrated by improved vocabulary retention 
after using the tools. While these tools are effective in helping students recall and retain new 

vocabulary, challenges related to contextual understanding persist, as some translations lack 
nuance. Despite this, students generally reported positive experiences, recognizing the value 
of AI tools in their language learning. However, the effectiveness of AI translation tools is 

maximized when used alongside other learning strategies, highlighting the importance of 
integrating critical engagement and additional resources for more comprehensive vocabulary 
development. 
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