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This study explores the potential impact of ChatGPT on the academic writing skills development of medical students enrolled in a compulsory 3-unit writing course at a medical university. The research focuses on two primary objectives, which are formulated as two research questions: Firstly, does the use of ChatGPT enhance medical students’ English academic writing skills compared to conventional writing training? Secondly, how does the use of ChatGPT impact on different components of academic writing? A longitudinal intervention design was employed with 83 participants from two writing classes in the experimental and control groups. The findings demonstrated ChatGPT’s significant impact on enhancing medical students’ English academic writing skills, with large effect sizes. ChatGPT enhanced students’ writing skills, especially content, organization, vocabulary, and mechanics in the experimental group, while its impact on language use is limited. AI tools like ChatGPT can be valuable in assisting with certain aspects of writing, but they should not be considered a one-size-fits-all solution for enhancing writing skills. The result of the study can be beneficial for educators, particularly those interested in teaching writing.
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1 Introduction

Recently, Artificial Intelligence (AI) plays a crucial role in various fields, and education is no exception (Dempere et al., 2023). AI has an effective role to improve personalization, engagement, and efficiency in language learning by providing its new methods (Alneyadi et al., 2023). In fact, authentic and interactive materials made available by AI technology allow language learners not only to interact with the target language in novel ways but also to develop their language skills more effectively and meaningfully (Alneyadi et al., 2023). Some researchers who applied AI in education believe that using AI enables students from diverse backgrounds to obtain high quality educational opportunities (e.g., Madasamy et al., 2022). Gningue et al. (2022) mention that AI has a potential to offer suitable learning materials, suggest areas to improve students’ knowledge, and adjust the difficulty of learning. This functionality guarantees that each student gets the essential support to achieve his maximum learning potential by using AI tools. Harry (2023) emphasizes that a major advantage of AI in education is the ability to provide personalized learning that allows each student to learn at his own speed in a meaningful way. Nonetheless, it is crucial to tackle challenges concerning privacy, security, trust, costs, ethics, and bias.

Recently, different AI tools and platforms have been used in language learning; for example, Akyuz (2020) used Intelligent Tutoring Systems (ITS) to personalize instruction and provide feedback based on the individual needs and learning pace of students. Adaptive Learning Technologies were also employed to facilitate learning by adjusting the content and assessments based on real-time analytics of the student performance (Capuano and Caballé, 2020). Other researchers like Tomiak et al. (2020) used Assessment and Feedback Tools as an effective AI tool to automate grading and provide instant feedback on assignments. These tools help them not only in saving time but also in giving faster feedback to students. A Plagiarism Detection Tools like Turnitin was applied by other researchers to check the originality of the manuscripts and maintain academic integrity in their work (e.g., Jiffriya et al., 2021). In another study, Learning Management Systems (LMS) with AI features were applied to enhance the learning experience by offering personalized learning paths, using predictive analytics to evaluate student performance, and automating grading systems (Cavus et al., 2021). Vijayakumar (2024) used Chatbots and Virtual Assistants to assist students with questions, offer administrative support, and even help with tutoring; Chatbots can be used by educators to organize their thoughts, provide feedback on their work, code writing, and summarize the research literature (Hutson, 2022). Another invaluable AI tool which has attracted significant attention from educational scholars and practitioners across various fields is ChatGPT (Xiao and Zhi, 2023); following its release by OpenAI in November 2022, the potential of a Large Language Model (LLM) trained to mimic the statistical patterns of language in an enormous database of human-generated text combined from text in books, articles, and websites across a wide range of domains (Stokel-Walker, 2023). The purpose of this study is to discuss the prospective use of ChatGPT in writing programs at higher education levels and the future of teaching writing skills in classrooms.


1.1 The use of ChatGPT tool in education

ChatGPT can assist scientists with material organization, draft creation, and proofreading, making it a valuable tool in research and publishing (Lo, 2023). Since its release, however, ChatGPT has caused a heated debate in academia, especially about extended writing forms (e.g., essays, project reports, etc.). Many raised further queries about the purpose of using AI in education, how it is being used, at what levels (e.g., individual, collective, or transnational), where and by whom, and finally, how it works within the educational system (Imran and Almusharraf, 2023).



1.2 The role of ChatGPT in writing

In terms of assisting in writing, the introduction of ChatGPT has led to increased efficiency in generating written content, allowing students and educators to save time and focus on other aspects of their work (Lund and Wang, 2023; Yan, 2023; Pakdel et al., 2024). Kasneci et al. (2023) and Taecharungroj (2023) suggest that ChatGPT can aid idea generation by suggesting topics, themes, and perspectives that students may not have considered. This idea supports Elhossiny et al., 2022 theory of integrating psychology, thinking style, and technology.

Also, Al-Jarf (2010) highlights that one of the constant challenges ESL/EFL students face in writing is the problem of idea generation, as they often struggle to generate original and relevant content. Lametti (2022) argues that using ChatGPT can solve the above problem since ChatGPT would not kill the college essay because it would not replace ‘flesh and blood authors’ and that teachers and learners should enjoy working with this new technology and take chatting with ChatGPT as fun (p.3). Additionally, many researchers mention the ability of ChatGPT to translate text from one language to another, benefiting students who write in a non-native language by ensuring accuracy and grammatical correctness (e.g., Lametti, 2022; Lund and Wang, 2023; Stock, 2023). Stacey (2022) emphasizes that ChatGPT’s access to vast information results in more accurate and consistent content. The latest versions of ChatGPT, according to Rasul et al. (2023) and Suaverdez and Suaverdez (2023), have the most striking ability to produce a human-like performance for various academic and professional tasks such as generating longer essays and more creative writings. In this perspective, Geher (2023), and McMurtrie (2022) discuss how ChatGPT enables improved collaboration among students and educators through simultaneous project work, proofreading, and editing capabilities, leading to enhanced writing quality and reduced errors. Research conducted by Elhossiny et al., 2022 reveal that undergraduate students improved their writing quality by incorporating ChatGPT’s suggestions into argument structuring and evidence support. This integration of ChatGPT has enhanced learners’ understanding of effective writing techniques, improving their writing proficiency. Numerous studies have demonstrated the capabilities of ChatGPT in generating various academic documents, including abstracts, research papers, dissertations, and essays across diverse subjects (to name as a few, Aljanabi et al., 2023; Ariyaratne et al., 2023; Gao et al., 2023). Furthermore, using ChatGPT in conjunction with DaVinci-003 has resulted high-quality essays in physics, achieving top grades in the UK higher education system (Yeadon et al., 2023).

While ChatGPT seems to have emerged as both an innovative and revolutionary tool for language education, concerns have also appeared regarding the potential risks associated with its inappropriate use such as fairness, copyright infringement, and breaches of academic integrity (Kasneci et al., 2023). According to Ahmed and Roche (2021), students using English as an Additional Language (EAL) in their studies sometimes unintentionally breach academic integrity rules when they summarize, paraphrase, and synthesize incorrectly. These rules are founded on cultural notions of text authorship and ownership (Pennycook, 1996). In university written assessments, criticisms have been attributed to EAL students’ lack of awareness and command of standard academic English (e.g., Flowerdew and Li, 2007; Nejad et al., 2019). In other studies, criticisms have also been raised regarding the accuracy and reliability of the information generated by ChatGPT, as it has been reported that the data it generates is a combination of both true and entirely fabricated information (Alkaissi and McFarlane, 2023). Experiments by Bašić et al. (2023) found that ChatGPT did not significantly enhance essay grades, with issues of text authenticity and contextual understanding affecting the outcomes. The lack of human-like intuition and adaptability in chatbot responses hindered language acquisition and writing proficiency progress, particularly in ESL students (Shumanov and Johnson, 2021). Bašić et al. (2023) also conducted a study on using ChatGPT-3.5 as a writing assistance tool for students. She examined the essay-writing performances of students with and without ChatGPT as an assistance tool. The control group (traditional essay-writing) and experimental group (ChatGPT-assisted essay-writing) received an average grade of C, with no significant differences between the two groups regarding essay scores. While the experimental group had slightly higher text unauthenticity and more potential AI-generated texts, overall essay similarity was low across the sample. The results suggest that ChatGPT did not improve essay quality, writing speed, or text authenticity. The study indicates that the effectiveness of ChatGPT-assisted writing may depend on the user’s previous knowledge and skills, potentially causing confusion in inexperienced users and resulting in poorer essay performance. Similarly, Farrokhnia et al. (2023) highlight concern regarding ChatGPT’s limited ‘comprehension’ of topics, especially when paired with students’ limited knowledge, potentially resulting in unreliable outcomes. In another study, Fyfe (2023) found that students expressed concerns about being unable to identify the sources of generated text, leading to distractions during writing tasks. To address this issue, AI tools should be used as supplementary resources for writing improvement rather than complete replacements. Other studies have suggested that students often struggle with constructing coherent arguments in their writing, whether in general writing tasks or specifically in argumentative essays, so using ChatGPT may further complicate this issue (Banihashem et al., 2023; Farrokhnia et al., 2023; Ranjbaran et al., 2023).

Additional studies on students’ perceptions of ChatGPT are also warranted (Yan, 2023; Zou and Huang, 2024). Imran and Almusharraf (2023) report that humanities and social sciences-related journals had the least number of related documents on ChatGPT and its role in writing tasks, while Vincent (2023) report that most literature related to ChatGPT and writing themes were published in medical journals. He reported that scholars in the USA, UK, and Australia produced more articles on the role of ChatGPT as a writing assistant. These findings highlight the need for further research on improving chatbots’ contextual grasp, personalized feedback, and adaptability to cater to ESL and EFL learners’ unique needs. To address some of the existing research gaps, the current study applies a longitudinal intervention design to investigate the effects of ChatGPT on L2 medical students’ academic writing skills development over time. Specifically, this study is guided by the following two research questions (RQs):


RQ1: Does the use of ChatGPT enhance medical students’ English academic writing skills compared to conventional writing training?

RQ2: How does the use of ChatGPT impact on different components of academic writing?
 




2 Methodology


2.1 Design and method

The present study investigated the effects of ChatGPT on the development of L2 medical students’ academic writing skills. An experimental research design was used to compare the experimental and control groups with traditional writing instruction.

In this study, the theoretical framework is drawn from Elhossiny et al., 2022 theory, which contains three parts: psychology, thinking style, and technology. In this regard, the conceptual framework shows how students psychologically view artificial intelligence as well as the potential impact of using AI tools like ChatGPT on their writing. From a thinking style perspective, the framework shows the potential advantages and weaknesses of incorporating ChatGPT into students’ writing. A technological perspective presents how technology such as ChatGPT can affect their learning (see Figure 1).
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FIGURE 1
 Conceptual framework.




2.2 Participants

The target population in this study was all medical students enrolled for the compulsory 3-unit academic writing course at Shiraz University of Medical Sciences (SUMS). After the participants provided their written informed consent to participate in this study, 83 students were randomly separated into the experimental group (n = 42/ two writing classes) and the control group (n = 41/ two writing classes). We just assessed the writing of 60 students since 9 students withdrew from the course and 14 others failed to submit all of their assignments for evaluation. In addition, the homogeneity tests were run to ensure students’ writing abilities were equivalent in the pre-test. To rate medical students’ academic writing performance before treatment, each writing sample in the pre-test was scored using Jacobs’ et al. (1981) rubrics. Then, the pre-test scores of control and treatment groups were tested through ANCOVA. No statistically significant difference was found between the writing components and the overall writing scores. It is worth noting that the scores showed the writing proficiency level of the learners as intermediate. It showed that both groups were homogenous in writing before treatment (for more information on the rubrics, please see section 2.6.)

The writing instructors in both the experimental and control groups had obtained their Ph.D. (Doctor of Philosophy) degrees in English language education. They had taught English writing for more than 15 years.



2.3 Research context

The research was carried out at a medical university located in Iran. It should be noted that the university did not officially endorse the incorporation of ChatGPT in teaching, and many academics were unaware of the potential benefits offered by ChatGPT before the data collection process. However, a few writing instructors expressed concerns about plagiarism and the originality of the essays submitted by medical students as part of their course requirements. Notably, from the first author’s observations, it was evident that most students had prior experience using ChatGPT. Consequently, as writing instructors for the compulsory three-unit course aimed at junior medical students, we conducted an experimental study to determine whether providing training in ChatGPT usage and covering the regular writing syllabus would enhance their writing skills.

The study was carried out within a 17-week English writing course which consisted of two sessions a week. It aimed to enhance medical students’ English writing performance in various genres such as argumentative, cause-and-effect, problem-solution, and analytical essays (the genres pertinent to their final exam).

All assignment topics were the same in both groups and related to health since the students were pursuing a medical major. The writing instructors for the experimental group (2 parallel classes) incorporated ChatGPT activities, while the instructor for the control group (2 parallel classes) applied the conventional writing approach.



2.4 Procedure

The process-oriented approach was implemented to teach writing in the control group. The writing instructors emphasized grammar accuracy, vocabulary breadth, and the model texts in the coursebook. The students were asked to write one draft each week, and the instructors gave written feedback, focusing on the lexical and grammatical aspects.

The same process-oriented approach was implemented in the experimental group to teach writing. However, in these classes, the students were trained about the usage of ChatGPT and the ways with which instructions should be provided for ChatGPT to get the maximum results. In this group, the students were asked to write their writing assignments in the class under the observation of the writing instructor; after that, they typed their homework at home and inserted it into the ChatGPT dialog box with the following instruction, “Proofread and edit the text by providing reasons for every single edition.” Then, the students were instructed to submit a before-and-after snapshot of their previous work - the original version and the one edited and proofread by ChatGPT. Furthermore, the students were mandated to provide a Persian or an English explanation for each ChatGPT’s suggestions (see Supplementary Appendix A). The writing instructors needed to check the students’ comprehension of ChatGPT feedback which ensured them that the students were not only receiving the feedback but also understanding it. The students’ explanations for ChatGPT’s suggestions allowed the instructors to critically evaluate and apply the feedback provided. They believed this procedure may reinforce the learning outcomes of using ChatGPT as a writing tool and encourage the students to engage with feedback to improve their writing skills actively. Additionally, checking the students’ comprehension of the feedback helped to identify any misunderstandings or challenges that the students may be facing, allowing the instructors to provide additional support or clarification as needed.

To alleviate external factors affecting learners’ writing performance, biweekly pre-class teaching training sessions were organized with the two writing instructors for the experimental group to guide them in implementing the same teaching procedures. As the writing instructor for the other two writing classes (control group) was the same, she was told to follow the syllabus and act as she was routinely doing in her writing classes.



2.5 Data collection

The data was collected within a 17-week English writing course. At the pre-test stage, a writing test, with a health-related topic, was arranged by the Department of English at this university, and the students had to finish the writing test in the classroom. Writing samples were collected to obtain baseline data from the experimental and the control group. Then, 17-week writing instructions were carried out in the experimental group. At the post-test stage, another writing test was conducted immediately after the interventions.

In both stages, medical students were required to write an essay with around 200 words within 30 min under exam conditions. Three experienced English writing instructors were consulted to assess the comparability and feasibility of the two writing topics.



2.6 Grading rubric for written assignments

To rate medical students’ academic writing performance, each writing sample in the pre-test and post-test was scored using Jacobs et al.’s (1981) rubric. The rubric comprises five differentially weighted scales: content, organization, language use, vocabulary, and mechanics. The content is assessed through some descriptors such as knowledgeable, substantive, and thorough development of the thesis and relevant to the assigned topic. Organization is tested in terms of fluency of expression, clarity in the statement of ideas, support, organization of ideas, sequence, and the development of ideas. Vocabulary is examined in terms of the sophisticated range, effective word choice, word form mastery, and appropriate register. Language use is concerned with the use of effective complex construction, agreement, tense, number, and word order. Mechanics dealt with the attention to the use of spelling, punctuation, capitalization, and paragraphing. The scores allocated to each trait are as follows: Content = 25, Organization = 25, Language use = 25, Vocabulary = 15, and Mechanics = 10. The total mark is 100 points.

The main reason for choosing the rubric is that Jacobs et al. (1981) developed this comprehensive rubric through a collaborative effort to evaluate writing quality. They reviewed existing literature on writing assessment, interviewed teachers and students, analyzed writing samples, and tested various rubric designs to determine which factors were the most relevant and important for evaluating writing. Second, although the rubric is old, it is the most commonly one that carried out in various educational settings by focusing on its validity and reliability in evaluating students’ writing (e.g., Ghanbari et al., 2012; Setyowati et al., 2020).

To grade students’ writing, two researchers, ZSH and FP were given a set of assays to score individually. They were asked to compare their scores to see if they had given the same marks for the same compositions. If their scores differed, they were asked to discuss and explain why they had given a particular score. This helped them agree on a standard for scoring, after which they were allowed to evaluate the rest of the assays independently. Finally, the inter-rater reliability of their scoring was measured (87%), which showed that the scoring was highly reliable.



2.7 Data analysis

To address the research questions, the authors initially assessed the normality of the scores using the Kolmogorov–Smirnov test. This test yielded non-significant results, leading to the employment of parametric tests for this study. An independent sample t-test, a paired sample t-test, and an ANCOVA analysis were conducted to answer the first research question “Does the use of ChatGPT enhance medical students’ English academic writing skills compared to conventional writing training?” A paired sample t-test was employed to reply the second research question “How does the use of ChatGPT impact on different components of academic writing?”




3 Results

Research question 1: “Does the use of ChatGPT enhance medical students’ English academic writing skills compared to conventional writing training?” As an independent sample t-test illustrated in Table 1, there was a significant difference between students’ post-test scores in both groups. The mean differences indicated that the experimental group (M = 89.20) surpassed the control group (M = 79.50) in overall writing performance. The conclusion can be drawn that the application of ChatGPT, when juxtaposed with traditional writing instruction, resulted in a more pronounced enhancement in the writing skills of the learners.



TABLE 1 The comparison of post-test scores between two groups.
[image: Table1]

Although the experimental group preformed significantly better than control group in their post-test, a paired sample t-test of pre-test and post-test scores in the control group indicated a significant (p < 0.05) improvement in the students’ writing in the control group (see Table 2).



TABLE 2 The comparison of the students’ writing scores in the control group.
[image: Table2]

As detailed in Table 2, the Standard Deviation (SD) for pre-test scores in the control group was 12.47, while for the post-test it dropped to 5.50. The initially high SD in the pre-test reflects a broader variability in student performance at the start of the course, suggesting that some students entered with stronger foundational skills than others. The subsequent reduction in SD by the post-test implies a convergence of performance levels within the group. This narrowing of the performance gap could indicate that the instructional methods employed throughout the course were effective in reducing variability, helping to standardize skill levels among students. In particular, the control group’s alignment by the end of the course suggests that even without the targeted intervention, the general curriculum may have contributed to more uniform learning outcomes.

Regarding the experimental group, the learners exhibited superior performance in the post-test (M = 89.20) compared to the pre-test (M = 82.07). A paired sample t-test revealed this difference to be significant (p < 0.05), leading to the conclusion that the utilization of ChatGPT has indeed enhanced medical students’ English academic writing skills. (see Table 3 and Figure 2).



TABLE 3 The comparison of the students’ writing scores in the experimental group.
[image: Table3]
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FIGURE 2
 The comparison between students’ writing scores before and after using GPT.


Moreover, to conduct a thorough comparison, an ANCOVA analysis was conducted between the control and experimental groups for each writing component. Partial eta squared (ηρ2) and Cohen’s d were used for measuring the effect sizes for ANCOVA. The interpretation of the effect size was based on Cohen (1992) classification that ηρ2 values of 0.01, 0.06, 0.14; d values of 0.20, 0.50, and 0.80, and r values of 0.10, 0.30, and 0.50 were considered small, medium, and large, respectively.

As illustrated in Table 4, the experimental group outperformed the control group in all writing components. However, the difference in the language component was insignificant (p > 0.05). Therefore, it can be concluded that ChatGPT improved the content, organization, vocabulary, and mechanics more significantly than traditional writing instruction. The effect sizes of the writing components further corroborate this finding. Regarding the effect size, the language use component exhibited a small effect size, while the content component demonstrated a large effect size. The organization, vocabulary, and mechanics components are followed with medium effect sizes. This suggests that while ChatGPT can significantly enhance certain aspects of writing, its impact on language use component is less pronounced, followed by mechanics, vocabulary, organization, and content components. This nuanced understanding of the tool’s effectiveness can guide its application in educational settings.



TABLE 4 ANCOVA for writing component scores between two groups in the post-test.
[image: Table4]

To reply the second research question “How does the use of ChatGPT impact on different components of academic writing?” a paired sample t-test was employed. As revealed in Table 5, there was a significant difference in the content, organization, and mechanics components when using ChatGPT. However, no significant difference (p > 0.05) was observed in the vocabulary and language use components. This suggests that while ChatGPT can significantly enhance certain aspects of writing, its impact on vocabulary and language use component is less pronounced, followed by content, organization, and mechanics components.



TABLE 5 Comparison between writing component scores before and after using GPT.
[image: Table5]



4 Discussion

Regarding the initial research question, the findings of this study demonstrate that employing ChatGPT has a substantial influence on enhancing medical students’ English academic writing abilities. The study observed a statistically significant improvement in performance from the pre-test to the post-test, with a large effect size. These results align with previous research emphasizing the advantages of artificial intelligence tools in language learning and improving writing. For instance, Al-Raimi et al., 2024 study reveal that automated writing evaluation tools improved students’ writing skills and overall performance. Similarly, Dong, 2023 research indicate that students who utilized AI-powered writing tools exhibited significant writing proficiency and accuracy advancements. However, it is essential to acknowledge that while numerous studies have reported positive perceptions and beliefs regarding AI’s impact on writing, not all have measured actual improvements in students’ work. For this reason, we excluded studies (e.g., Bašić et al., 2023; Khalifa and Albadawy, 2024; Ginting et al., 2023) from our discussion, as they did not assess the actual impact of AI on students’ writing performance. Our findings are consistent with Elhossiny et al., 2022 theoretical framework for using AI writing assistants in medical education. It suggests that by using personalized feedback and support, AI tools such as ChatGPT can greatly enhance students’ academic writing skills. Also, the observed improvement in medical students’ writing abilities supports Elhossiny’s argument that AI can be an effective supplementary resource in developing critical writing competencies. However, our study points out the limitations of AI’s abilities, which echoes Elhossiny’s caution about over-reliance on AI without adequate human oversight.

Contrary to the findings of our study, previous research has highlighted certain limitations in the effectiveness of AI tools in improving writing skills. Some of these differences can be attributed to the specific AI tools and methods used in the studies, as well as the varying contexts and populations involved. For instance, Link et al. (2022) demonstrate that AI tools can be beneficial in offering feedback on grammar and syntax but may not be as successful in enhancing higher-level writing abilities like critical thinking and argumentation. Bašić et al. (2023) conducted experiments showing that ChatGPT did not significantly enhance essay grades, with issues like text authenticity and understanding of context impacting the results. This finding could be due to the limitations of ChatGPT in addressing certain writing aspects.

Moreover, Shumanov and Johnson (2021) and Lee et al. (2020) find that a lack of human-like intuition in chatbot responses can hinder language acquisition and writing progress, particularly for ESL students. This could be because human interaction and feedback are crucial for language learners, especially those with limited proficiency in the target language. Farrokhnia et al. (2023) express concerns about ChatGPT’s limited grasp of topics, which could lead to unreliable results especially when students have a restricted knowledge base. This might be due to the AI model’s limitations in understanding complex or domain-specific content. Fyfe (2023) argues that students struggled to identify the sources of AI-generated text, causing disruptions during writing tasks. This could be because AI-generated content might not always be completely distinguishable from human-written text, leading to confusion and potential plagiarism concerns. Banihashem et al. (2023), and Ranjbaran et al. (2023) highlight that students often struggle with constructing coherent arguments in their writing, suggesting that the use of ChatGPT could further complicate this issue. This might be due to the AI model’s inability to fully grasp the nuances and complexities of human thought processes, which seem essential for crafting well-structured arguments.

The findings of the second research question show the influence of ChatGPT on different components of academic writing. This result is consistent with previous research that has shown the potential of AI tools in enhancing language skills (Alkhawaldeh and Khasawneh, 2023). The use of ChatGPT in this study resulted in a more substantial enhancement in content, organization, and mechanics components of writing, indicating its effectiveness in improving various aspects of academic writing skills. The observed enhancement in content and organization can be attributed to ChatGPT’s ability to provide suggestions for structure, as supported by previous studies (Zheng and Zhang, 2019). By offering alternative ideas and organizational strategies, ChatGPT assists students in developing more well-structured essays.

But comparing the students’ writing in the experimental group showed a significant difference in the content, organization, and mechanics components by using ChatGPT, while no significant difference was observed in using the vocabulary. This finding is contrary to the findings of Lund and Wang (2023), who observed that AI-based writing tools can expand students’ vocabulary usage. They also believe that improving vocabulary and writing fluency can be credited to ChatGPT’s capability to suggest synonyms and alternative wordings. As a result, students can express their ideas more effectively and diversify their writing style.

Likewise, it is notable that the language use component did not significantly improve when using ChatGPT compared to traditional writing instruction. This finding is supported by previous literature highlighting the challenge of AI tools in addressing higher-order language skills such as coherence and cohesion. While ChatGPT may excel in generating text based on input prompts, it may struggle with the nuances of language use and cohesion, which are crucial in academic writing (Zheng and Zhang, 2019). This suggests that a combination of AI tools and traditional writing instruction (hybrid) may be more effective in addressing all components of the students’ writing skills.

Last but not least, our finding is contrary to some studies which have suggested that AI tools may not significantly improve essay grades or writing quality, with factors like text authenticity, understanding of context, and a lack of human-like intuition in chatbot responses (Farrokhnia et al., 2023). Moreover, the contradictory findings emphasize the importance of further research to better understand the limitations and potential improvements in AI-assisted writing support (Banihashem et al., 2023; Ranjbaran et al., 2023).



5 Implications of the study

The findings of this study indicate that ChatGPT can play a valuable role in supporting medical students’ writing tasks. The results can help students and other members, such as professors, administrators, and researchers enhance the quality of their writing. Likewise, it assists educators in generating ideas, drafting, editing, revising any piece of writing, and developing critical writing skills by using ChatGPT which supports the integration of psychology, thinking style, and technology noted by Elhossiny et al. (2022).



6 Limitations of the study

Like any study, this study had some limitations. First, this study relied on convenience sampling that potentially compromising the findings’ generalizability. This limitation arises from participants selected for ease of access rather than representativeness. Hence, replicating the study based on random sampling would strengthen the results of this study in the future. Another limitation was the number of essays practiced in writing classes. The outcome would be different if the students were to practice more essays. Also, the students applied Chat GPT to their argumentative, cause-and-effect, problem-solution, and analytical essays. Further research could be undertaken to examine the role of Chat GPT in different types of writing, such as journalistic writing, article writing, thesis writing, or creative writing. Moreover, the dual role of the instructor-researcher introduces potential bias. Perhaps the instructors’ familiarity with the participants might influence the data collection and interpretation processes, which may unintentionally lead to subjectivity that skews the results. This dual role may create power dynamics that affect participants’ responses by impacting the study’s internal validity. To strengthen future research, separating the instructors and researchers’ roles is recommended to enhance the research objectivity and generalizability. Moreover, while AI tools have demonstrated potential in providing feedback on grammar, syntax, and text structure, they may not be as effective in improving higher-level writing abilities such as critical thinking and argumentation. This highlights the need for continuous human intervention and guidance in developing these advanced writing skills. Also, future studies could be conducted to address the identified challenges such as improving the AI models’ understanding of context, domain-specific knowledge, and human-like intuition. In this study, no significant differences were found in writing components related to language use. Further research on this topic is recommended. Moreover, additional research is required to investigate how different AI tools can be combined or integrated with traditional teaching methods to optimize the students’ effectiveness in language learning and writing improvement. By taking the suggested ways, we can better understand the true potential of AI in supporting students’ writing development and tailor our approaches accordingly.



7 Conclusion

This study shows that using ChatGPT significantly enhanced medical students’ English academic writing skills. It enhanced students’ writing skills, especially content, organization, vocabulary, and mechanics, while its impact on language use was limited. The results advocated a supportive role for applying AI and reinforced Elhossiny’s framework while acknowledging its limitations in educational settings. We found that AI tools like ChatGPT can be valuable in assisting with certain aspects of writing, but they should not be considered a one-size-fits-all solution for enhancing writing skills. Hence, combining AI support and human guidance may yield the most effective results in improving students’ writing abilities.
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