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Abstract 

Artificial Intelligence (AI) tools are increasingly integrated into education, offering innovative solutions to 
enhance learning, particularly in language acquisition. In grammar instruction, tools like Grammarly and 
ChatGPT provide real-time feedback, error correction, and personalized learning experiences. This study 
investigates the impact of these AI-assisted learning tools on grammar proficiency among students from 
diverse academic programs in two higher education institutions in Indonesia. A quasi-experimental design was 
employed, comparing pre-test and post-test grammar scores to evaluate the effectiveness of these tools. A total 
of 150 students participated, representing programs such as Nursing, Pharmacy, Health Administration, 
Economics Education, and English Education. The findings revealed significant improvements in grammar 
scores, particularly among students in non-language-focused programs, with an average increase of 15%. 
Students in the English Education program showed smaller gains (5%), attributed to their higher baseline 
proficiency. While the results demonstrate the potential of AI tools in enhancing grammar accuracy, concerns 
were raised about over-reliance on technology and the need for transparent integration in educational 
contexts. The absence of qualitative insights and long-term retention data are acknowledged as limitations. 
This study highlights the importance of using AI as a supplementary resource to support meaningful grammar 
learning, especially for students with limited exposure to formal language instruction. 

Keywords: Artificial intelligence, education, grammar proficiency, learning media, learning outcome. 

INTRODUCTION 
The rapid advancement of artificial intelligence (AI) has profoundly impacted various 

facets of modern life, leveraging advanced computing and information processing 
techniques to simulate human-like behaviors such as reasoning, decision-making, and 
language comprehension (Tien, 2017; Riedl, 2019; Shrestha et al., 2019; Dazeley et al., 2021; 
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Zhang & Lu, 2021; Wei, 2023). AI encompasses a range of technologies, including machine 
learning, deep learning, and natural language processing, which enable computers to 
perform tasks traditionally associated with human intelligence (Sarker, 2022; Rashid & 
Kausik, 2024). These capabilities have led to AI's integration into diverse domains, such as 
visual recognition, automated translation, and robotics, where it provides intelligent 
services with remarkable efficiency (Hwang et al., 2020; Ahmed et al., 2022; Licardo et al., 
2024). The pervasiveness of AI continues to grow, driven by technological innovation and 
societal needs, as seen during the COVID-19 pandemic, which accelerated the adoption of AI 
solutions in numerous industries (Amankwah-Amoah et al., 2021; Agarwal et al., 2022). As 
AI continues to evolve, its transformative potential presents both unprecedented 
opportunities and significant challenges, shaping the ways individuals, organizations, and 
communities operate in an increasingly digital world. 

In the field of education, AI has emerged as a powerful tool for enhancing teaching 
and learning experiences (Popenici & Kerr, 2017; Chen et al., 2020; Bai̇doo-Anu & Ansah, 
2023; Abulibdeh et al., 2024; Wang et al., 2024). One of its most notable contributions is the 
ability to provide personalized learning tailored to individual students’ needs, preferences, 
and learning behaviors. Research emphasized by Lin et al. (2023) and Kabudi et al. (2021) 
highlights that AI-powered systems can function as intelligent tutors by integrating 
educators' expertise to provide targeted feedback, adaptive instruction, and tailored support 
for learners. Beyond personalization, Liu et al. (2021) and Lameras and Arnab (2021) argue 
that AI in education facilitates deeper learning by promoting conceptual understanding over 
rote memorization. It allows students to advance at their own pace while encouraging 
curiosity, creativity, and collaboration (Habib et al., 2023). Furthermore, as higher education 
increasingly embraces AI, its integration offers opportunities to improve access, quality, and 
equity in education, reshaping the traditional classroom and empowering learners 
worldwide. 

As these advancements reshape education more broadly, their impact on specific 
disciplines, such as English language learning, warrants closer examination to understand 
how AI can support and transform language acquisition and instruction. Artificial 
intelligence (AI) supports the development of language-specific skills, such as reading 
comprehension, vocabulary building, and pronunciation accuracy, by providing 
personalized and interactive learning experiences. For instance, AI-powered applications 
like Duolingo and Babbel enable learners to engage in gamified exercises that build 
vocabulary and enhance sentence construction through repetition and reinforcement 
(Zainuddin et al., 2020; Kessler et al., 2023). Similarly, tools such as Google's Speech-to-Text 
and ELSA Speak provide real-time pronunciation feedback, helping learners fine-tune their 
accent and intonation by comparing their speech to native speakers' (Kholis, 2021; Sun, 
2023). In grammar instruction, platforms like Grammarly and Write & Improve 
automatically detect errors in sentence structure and offer suggestions for improvement, 
enabling students to practice self-editing skills (Koltovskaia, 2020; Barrot, 2021; 
Almusharraf & Alotaibi, 2022). Additionally, AI-driven adaptive learning platforms, such as 
Knewton adjust content difficulty based on students’ progress, ensuring that learners work 
at an appropriate pace (Dutta et al., 2024). These tools not only create tailored learning 
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environments but also promote autonomy and continuous engagement, addressing 
individual learners’ unique needs and challenges in English language acquisition. 

In the context of English grammar instruction, AI has shown significant potential to 
address specific challenges learners face. Intelligent tutoring systems, for example, can 
identify grammatical errors in real-time and provide detailed explanations to help students 
understand the underlying rules (Ni & Cheung, 2023). Automated marking systems 
streamline the assessment process, allowing educators to focus on deeper instructional tasks 
while students benefit from immediate, consistent evaluations (Yesilyurt, 2023). However, 
while AI effectively assists in correcting errors and reinforcing grammar concepts, it also 
raises questions about students' dependency on technology and their ability to internalize 
these rules for independent application. As AI continues to reshape English language 
education, it is essential to explore how these tools can balance technological efficiency with 
the development of critical thinking and a deeper understanding of grammar. 

Artificial Intelligence (AI) has increasingly transformed education, particularly in the 
context of English as a Foreign Language (EFL) teaching and learning. Research by Marzuki 
et al. (2023) highlights the role of various AI-powered tools, such as Quillbot, WordTune, and 
ChatGPT, in improving the content and organization of students’ writing. EFL teachers from 
three universities in Indonesia observed significant benefits, particularly in enhancing 
students’ ability to structure their ideas more effectively. Similarly, Jiang (2022) identifies 
diverse applications of AI in EFL education, including Intelligent Tutoring Systems (ITSs), 
Automatic Evaluation Systems, and Neural Machine Translation tools, which support 
personalized learning experiences. However, Jiang emphasizes the need for further 
exploration of the pedagogical and ethical implications of AI in EFL contexts. Meanwhile, 
Alshumaimeri and Alshememry (2023) focus on summarizing the challenges and 
perceptions surrounding AI’s integration into language learning, emphasizing its potential 
to develop English skills despite skepticism among educators. 

In the specific area of grammar learning, studies demonstrate AI's effectiveness in 
enhancing students’ grammatical accuracy and understanding. For instance, Kim (2019) 
explored the use of AI chatbots in a Korean university, finding that students engaging in 
chatbot-based grammar practice outperformed those interacting with human partners, 
highlighting the unique benefits of AI-driven interaction. Similarly, Chang et al. (2021) 
observed significant improvements in grammar and writing performance when EFL 
students used Grammarly for automated feedback and revision. Schmidt-Fajlik (2023) 
compared ChatGPT with Grammarly and ProWritingAid, concluding that ChatGPT offers 
more comprehensive grammar support for Japanese English learners.  

Artificial intelligence (AI) tools are increasingly being integrated into language 
education, yet there is limited research that focuses specifically on their impact on grammar 
mastery in structured learning environments. While AI applications are widely recognized 
for their potential to enhance language learning, most studies have not isolated grammar as 
a distinct skill, nor have they utilized objective measures such as grammar test performance 
to evaluate their effectiveness. This study addresses this gap by evaluating the influence of 
AI tools, such as Grammarly and ChatGPT on grammar proficiency in an EFL context. By 
analyzing grammar test results before and after exposure to AI-assisted learning, it aims to 
provide empirical evidence of how these tools enhance grammar accuracy. The findings will 
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contribute to a deeper understanding of the benefits and limitations of AI in grammar 
instruction, informing educators and policymakers about strategies for integrating AI to 
improve language learning outcomes. 

METHOD 
This study utilized a quasi-experimental design to evaluate the impact of AI-assisted 

learning tools on students' grammar mastery by comparing their grammar test results 
before and after the intervention. This design is appropriate for measuring the effect of an 
intervention in the absence of a control group, as it allows researchers to track changes in 
the same group of participants over time (Gopalan et al., 2020; Creswell & Creswell, 2018). 
The study aimed to measure improvements in grammar accuracy resulting from the use of 
AI tools such as Grammarly, ChatGPT, and ProWritingAid during a structured learning 
intervention. This approach focused on analyzing the progression of students' grammar 
proficiency over the study period. A total of 150 students from two higher education 
institutions in Indonesia, Universitas Kristen Indonesia Tomohon (UKIT) and Sekolah Tinggi 
Ilmu Kesehatan Bethesda (STIKES Bethesda) Tomohon, participated in the study. The 
participants represented various academic programs, including 60 students from the 
Nursing Diploma Program, 12 from the English Education Program, 18 from the Economics 
Education Program, 40 from the Pharmacy Program, and 10 from the Health Administration 
Program. Students were selected based on their enrollment in English classes to ensure 
diverse representation in the study sample. Purposive sampling, as described by Campbell 
et al. (2020), was employed to ensure that the selected participants met the criteria 
necessary for meaningful analysis. 

The research design consisted of two key phases: a pre-test to assess students' baseline 
grammar proficiency and a post-test to evaluate their performance after the intervention. 
According to Sanders (2019), pre-test and post-test evaluations enable immediate 
assessment of an intervention, such as a simulation session, and provide valuable insights 
for refining instructional techniques or intervention methods. This approach allowed the 
researcher to measure changes in grammar skills resulting from the use of AI tools. The 
intervention phase involved students using AI-assisted tools to practice grammar, receive 
real-time feedback, and correct errors, enabling tailored and interactive learning 
experiences. The pre-test and post-test results were analyzed descriptively to compare the 
students’ performance before and after the intervention. Descriptive analysis is commonly 
used in quasi-experimental studies to identify trends and measure the extent of 
improvement without relying on inferential statistics (Cohen et al., 2018). This study 
provides empirical insights into the practical benefits of AI-assisted tools for grammar 
instruction, offering valuable implications for integrating AI into EFL teaching practices. 

FINDING AND DISCUSSION 
The study's findings reveal the impact of artificial intelligence (AI) tools on students’ 

grammar performance, providing a comparative perspective on their effectiveness. By 
analyzing grammar test results completed under two distinct conditions—without and with 
the use of AI tools—the study offers a nuanced understanding of how AI influences students’ 
ability to complete grammar tasks. 
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Two grammar tests were conducted as part of the study, following a structured 
approach. In the first test, students completed a grammar task without the use of AI tools 
such as Grammarly or ChatGPT. This initial test aimed to assess the students’ baseline 
grammar proficiency and their ability to independently complete grammar-related tasks. 
For the second test, students were given the same grammar task; however, they were 
permitted to utilize AI tools if they chose to do so. This test was designed to evaluate the 
influence of AI on the quality and accuracy of the students’ grammar output. The comparison 
of results from these tests provides empirical evidence of the extent to which AI tools 
enhance grammar performance and supports a deeper understanding of their role in 
language learning. 

Table 1. Grammar test results 
No Study Program Pre-test mean 

score 
Post-test mean 

score 
Improvement 

(%) 
1 Bachelor's in English 

Education 
85 90 5% 

2 Bachelor's in Economics 
Education 

65 78 13% 

3 Bachelor's in Pharmacy 60 75 15% 
4 Bachelor's in Health 

Administration 
62 77 15% 

5 Diploma in Nursing 58 73 15% 

The findings of this study highlight the pivotal role of artificial intelligence (AI) tools, 
such as Grammarly and ChatGPT, in improving grammar proficiency across diverse 
academic programs. The integration of AI tools in education is increasingly recognized for 
its ability to provide personalized feedback, automate error detection, and offer detailed 
explanations for language-related tasks, making them indispensable in language learning 
(Jiang, 2022; Alshumaimeri & Alshememry, 2023). This study demonstrates that using these 
tools during grammar-focused interventions significantly enhanced students’ performance, 
with marked improvements in post-test scores for non-language-focused programs such as 
Nursing, Pharmacy, and Health Administration. 

Grammarly played a crucial role in the intervention by enabling students to identify 
and correct grammar errors in real time. As a tool designed for precision, Grammarly not 
only highlights mistakes but also provides concise explanations, allowing students to 
understand the rules underlying the corrections. This aligns with findings from Chang et al. 
(2021), who observed that students using Grammarly achieved notable improvements in 
writing performance due to its instant and structured feedback. For students with minimal 
exposure to formal grammar instruction, such as those in Nursing and Pharmacy programs, 
Grammarly served as an effective substitute for traditional language instruction, addressing 
individual learning gaps and promoting self-directed improvement (Calma et al., 2022). For 
example, instructors can address grammar and convention errors to ensure correctness 
(Fitria, 2022), emphasize conciseness and the use of active voice to improve clarity 
(Zinkevich & Ledeneva, 2021), guide students on word choice and variety to make their 
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writing more engaging, and stress the importance of maintaining an appropriate academic 
tone to meet formality standards (Getchell et al., 2022). 

Similarly, ChatGPT proved valuable in complementing Grammarly’s functionalities by 
engaging students in interactive grammar exercises. As noted by Zebua and Katemba (2024) 
and Xiao and Zhi (2023), ChatGPT, as an AI chatbot, enables students to ask grammar-related 
questions, receive detailed explanations, and practice constructing sentences in real time. 
The tool’s conversational approach reduces intimidation, making grammar practice more 
accessible and engaging, particularly for students who may lack confidence in their language 
skills (Essel et al., 2023; Zou et al., 2024). These capabilities reflect the findings of Schmidt-
Fajlik (2023), who noted ChatGPT’s effectiveness in addressing complex grammar issues and 
providing comprehensive support compared to other AI tools. In this study, ChatGPT’s ability 
to contextualize grammatical rules and offer examples tailored to students’ input 
significantly contributed to the observed improvements in grammar test scores (Qu & Wu, 
2024). 

The combination of Grammarly and ChatGPT during the intervention created a robust 
learning environment tailored to students’ diverse grammatical needs. Grammarly focused 
on detecting grammatical errors and providing rule-based corrections, while ChatGPT 
offered a broader platform for exploration and deeper understanding of grammar concepts. 
According to Shloul et al. (2024), the integration of ChatGPT introduces innovative 
opportunities for interactive learning and individualized support, fostering students' 
mastery of grammar. Similarly, De Andrade Pereira et al. (2024) emphasize Grammarly's 
ability to enhance grammatical accuracy through precise feedback and corrective guidance. 
This dual approach allowed students to benefit from both automated precision and 
interactive problem-solving, thereby addressing a wider range of grammar challenges. These 
findings support the argument that integrating multiple AI tools enhances the overall 
effectiveness of interventions by leveraging their complementary strengths (Kim, 2019; 
Marzuki et al., 2023). 

The smaller improvement (5%) observed among English Education students 
highlights an important consideration: AI tools may have a more pronounced impact on 
learners with weaker foundational skills. English Education students, with their higher 
baseline proficiency, likely relied less on AI tools for foundational grammar corrections and 
instead focused on refining more advanced aspects of their grammar skills. This aligns with 
previous studies suggesting that AI tools are most effective for addressing learning gaps 
rather than advancing already proficient learners (Chang et al., 2021; Zhao, 2024). 

Despite these successes, the study raises concerns about the potential over-reliance 
on AI tools. While Grammarly and ChatGPT effectively enhance grammar accuracy, excessive 
use may inadvertently hinder students from developing independent problem-solving skills. 
Urlaub and Dessein (2022) argue that the use of AI can, at times, be unproductive, disruptive, 
and even perceived as a form of academic dishonesty. This highlights the importance of 
promoting balanced and ethical usage of AI in educational contexts. Educators must ensure 
that these tools are used to supplement, rather than replace, traditional learning approaches. 
Transparency in the implementation of AI tools is also critical, particularly in academic 
assessments, to maintain the validity and fairness of evaluations (Selwyn, 2021; Jiang, 2022). 
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The necessity of clear educational policies regarding the application of AI in academic 
settings is a critical outcome of this research. (Chan, 2023; Kamalov et al., 2023). Educational 
institutions must establish guidelines on how and when students should utilize AI, alongside 
strategies for lecturers to adapt assessments accordingly (Zhai et al., 2021). Transparent 
integration of AI into curricula and evaluation processes is essential to ensure that 
assessments accurately reflect students' efforts and abilities. These findings emphasize the 
need for more comprehensive assessment methodologies in environments where AI is 
increasingly prevalent. Lecturers should consider incorporating evaluation strategies that 
focus not only on task outcomes but also on the learning process and deeper comprehension 
of concepts. Alternative assessment methods, such as reflective discussions, process-based 
evaluations, or rubrics that account for technology use, can help ensure fairness and 
accuracy in academic evaluations (Pinheiro, 2022). To address existing gaps in research and 
practice, assessments must go beyond quantitative results to evaluate students' critical 
thinking and qualitative understanding of grammar concepts. Comprehensive assessment 
strategies provide a more accurate representation of students’ capabilities and ensure that 
the quality of their learning is not diminished by over-reliance on AI. Lecturers must take 
proactive measures to maintain objective evaluations while fostering deeper, meaningful 
comprehension. 

This study has a few limitations worth mentioning. First, it focused only on two 
specific AI tools, Grammarly and ChatGPT, which might not fully represent the wide variety 
of AI applications available for learning grammar. As a result, the findings might not apply to 
other tools with different features. Second, the study used a quasi-experimental approach 
without a control group, making it harder to compare AI-assisted grammar learning with 
more traditional teaching methods. Third, the duration of the intervention was quite short, 
so it’s unclear how well students might retain the grammar skills they learned over the long 
term. Lastly, the study mainly relied on grammar test scores to measure progress, which 
might not fully capture how well students understand and use grammar in everyday 
situations. 

Future research should aim to overcome these limitations to better understand how 
AI tools contribute to grammar instruction. Studies with control groups could provide 
clearer comparisons between AI-assisted learning and traditional teaching methods, while 
longitudinal research could explore the long-term retention of grammar skills and the lasting 
impact of AI on language learning. Expanding the focus to include other AI tools, such as 
adaptive learning platforms or grammar-specific applications, could reveal how different 
technologies perform in various contexts. Adding qualitative approaches, like interviews or 
think-aloud activities, could offer richer insights into how students engage with AI, their 
learning processes, and how these tools influence critical thinking in grammar use. 
Additionally, examining the ethical implications of AI in education—such as its effects on 
independent learning and academic integrity—could help ensure its responsible and 
effective integration into classrooms. 
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CONCLUSION  
This study examined the role of AI-assisted learning tools, specifically Grammarly and 

ChatGPT, in improving grammar proficiency among students from various academic 
programs. The findings showed improvements in grammar test scores, particularly among 
students in non-language-focused programs such as Nursing, Pharmacy, and Health 
Administration. These results indicate that AI tools can be effective in addressing 
foundational grammar challenges for learners who may have limited exposure to formal 
language instruction. Meanwhile, students in language-focused programs, such as English 
Education, demonstrated smaller improvements, likely due to their higher baseline 
proficiency. While the outcomes suggest the potential of AI tools in enhancing grammar 
learning, the study also highlights concerns about over-reliance on these technologies, which 
could impede the development of independent problem-solving and critical thinking skills. 
Additionally, the use of AI in assessments raises questions about the need for transparency 
and ethical considerations in educational contexts. 
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