
     
   

 

 

Article type: Research Article | Publisher: Farhangian University       https://elt.cfu.ac.ir 

©2025/The author(s) retain the copyright and full publishing rights 

 

 

Citation: Aliakbari, M., Maadikhah, M. M., & Barzan, P. (2025). Comparing the 

effectiveness of AI chatbots and traditional teaching in academic writing instruction. 

Research in English Language Education Journal, 4(2), 1-16. DOI: 

10.48210/relej.2025.18722.1126  
 

 

 

Comparing the Effectiveness of AI Chatbots and Traditional Teaching in 

Academic Writing Instruction 

Mohammad Aliakbari 1 , Mohammad Mahdi Maadikhah 2  & Pooria Barzan 3   
1 Professor, Department of English Language and Literature, Ilam University, Ilam, Iran.  

m.aliakbari@ilam.ac.ir 

2 Corresponding Author: Ph.D. Candidate, Department of English Language and Literature, Ilam 

University, Ilam, Iran.  

m.maadikhah@ilam.ac.ir  

3 Ph.D. Candidate, Department of English Language and Literature, Ilam University, Ilam, Iran.  

p.barzan@ilam.ac.ir 

 

ABSTRACT  

AI-enabled solutions and systems, including AI chatbots, are 

revolutionizing teaching and learning processes in language education 

programs and language classrooms, profoundly changing traditional 

methodology and pedagogy. This study aimed to compare the 

effectiveness of implementing and utilizing three AI chatbots, Claude, 

ChatGPT, and Google Gemini, with traditional instruction in an 

academic writing course at Ilam University, Iran. To this end, of 39 

TEFL MA students enrolling in an academic writing course, four 

homogeneous classes of nine students were organized. In three classes, 

the three AI chatbots were used for providing feedback, correction, 

revision guidance, and tips for outlining, moves, and paragraph 

organization. A class with traditional teacher-centered instruction was 

also organized. At the end of the course, students in all four classes were 

tasked with writing two essays. A team of three raters was asked to rate 

the essays based on a common rubric. The rating results showed that 

students who received AI-enhanced instruction through the use of 

Claude achieved the highest scores, followed by those who received 

instruction with ChatGPT and Google Gemini, respectively. The 

participants in all three AI-enabled classes outperformed the participants 

in the class with traditional instruction. The rating results confirmed the 

effectiveness of AI-enhanced writing instruction, highlighting Claude as 

the most effective AI tool, and ChatGPT and Google Gemini in the 

second and third ranks, respectively. Based on the course outcomes, AI-

enabled writing instruction is more effective than traditional instruction. 
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1. Introduction 

Artificial intelligence (AI) has emerged as a transformative force in education, 

reshaping traditional pedagogical approaches and enhancing learning experiences across 

various contexts. AI-enabled tools, particularly AI chatbots, are increasingly being 

integrated into educational frameworks, offering personalized support, instant feedback, 

and adaptive learning experiences. In academic writing instruction, these technologies 

hold significant potential to complement traditional methodologies by addressing 

challenges such as delayed feedback, the difficulty of catering to diverse learner needs, 

and the demand for individualized writing guidance. 

Despite the enthusiasm surrounding AI’s integration into education, empirical 

evidence on its effectiveness compared to established teaching methods remains limited. 

While research has explored AI’s role in language learning, few studies have 

systematically evaluated its impact on academic writing instruction, particularly in 

English as a Foreign Language (EFL) programs. Developing advanced writing skills is a 

critical yet challenging objective for EFL learners, necessitating effective instructional 

approaches that foster coherence, structure, and stylistic precision. 

 

1.1 Advancements and Challenges of AI in Education Beyond Academic Writing 

AI has revolutionized broader educational landscapes, driving advancements in 

personalized learning, administrative efficiency, and intelligent tutoring systems. One of 

the most notable advancements in AI for education is the development of customized 

learning systems (Chouhan, 2023; Tapalova & Zhiyenbayeva, 2022). These systems 

leverage AI algorithms to tailor educational content to the individual needs of students, 

allowing for a more customized learning experience. For instance, AI can analyze a 

student's learning patterns, strengths, and weaknesses, subsequently adjusting the 

curriculum to optimize their learning outcomes. This adaptive learning approach not 

only enhances student engagement but also fosters a deeper understanding of the 

material, as learners can progress at their own pace and receive immediate feedback on 

their performance (ÇAYIR, 2023; Zheng & Badarch, 2022). The potential for AI to 

create personalized learning pathways is particularly significant in diverse classrooms, 

where students may have varying levels of prior knowledge and learning styles (Nkechi 

et al., 2024; Akinwalere & Ivanov, 2022). 

Moreover, AI technologies facilitate the automation of administrative tasks within 

educational institutions, thereby allowing educators to focus more on teaching and 

student interaction. AI can streamline processes such as grading, attendance tracking, 

and scheduling, which traditionally consume a substantial amount of educators' time 

(Munir et al., 2022; Siminto, 2023). By automating these tasks, AI not only increases 

operational efficiency but also reduces the administrative burden on teachers, enabling 

them to dedicate more time to instructional activities and student support 

(Allahverdiyeva, 2024; Yang, 2024). This shift can lead to improved educational 

outcomes, as teachers can engage more meaningfully with their students and provide the 

necessary guidance to foster academic success (Sanasintani, 2023; Wahjusaputri et al., 

2023). 

Intelligent tutoring systems (ITS) further demonstrate AI’s potential by offering 

real-time assistance and feedback, simulating one-on-one tutoring experiences (Cao et 

al., 2020; Qawaqneh, 2023). These systems dynamically respond to students’ queries, 

provide hints, and suggest resources tailored to individual comprehension levels 

(Puspitaningsih et al., 2022; Tapalova & Zhiyenbayeva, 2022). By fostering active 
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engagement and critical thinking, ITS contributes to more interactive and effective 

learning environments (Karampelas, 2021; Sari & Purwanta, 2021). However, despite 

these advancements, AI’s integration into education presents several challenges, 

including ethical concerns related to data privacy, security, and algorithmic bias 

(Akinwalere & Ivanov, 2022; Nkechi et al., 2024; Zheng & Badarch, 2022). 

 

1.2 AI Chatbots vs. Traditional Teaching in Academic Writing 

The emergence of AI chatbots as educational tools has sparked debates regarding their 

pedagogical implications and effectiveness in fostering student learning outcomes. AI 

chatbots leverage natural language processing and machine learning to engage students 

in interactive dialogues, offering immediate and detailed feedback (Pack, 2024; 

Parsakia, 2023). Studies suggest that these tools can enhance students’ self-efficacy, 

problem-solving abilities, and critical thinking skills (Parsakia, 2023; Yahaya, 2024). 

However, their effectiveness depends on various factors, including design, 

implementation, and the specific educational objectives they aim to achieve (Tian, 

2024). 

Conversely, traditional teaching methods have long been the foundation of 

academic instruction, emphasizing direct interaction between educators and students. 

Teacher-centered instruction provides structured learning environments, facilitates 

discussions, and ensures that feedback is contextualized and personalized (Ng, 2024; 

Wu & Yu, 2023). However, traditional approaches also present challenges, such as 

scalability limitations and inconsistencies in feedback quality due to instructor 

variability (Kang, 2023; Williams, 2024). As educational institutions increasingly adopt 

AI technologies, evaluating the comparative strengths and limitations of AI chatbots 

versus traditional instruction becomes essential. While AI chatbots can provide valuable 

resources and support, there is a risk that over-reliance on these tools may diminish 

authentic learning experiences and student engagement (Duran, 2024; Williams, 2024). 

Therefore, it is crucial to strike a balance between leveraging AI technologies and 

maintaining the essential human elements of teaching that foster critical thinking and 

creativity (Duran, 2024; Ilieva, 2023). 

 

1.3 Ethical Considerations and Future Directions 

The ethical implications of employing AI chatbots in education cannot be overlooked. 

Concerns regarding data privacy, algorithmic bias, and the potential erosion of critical 

thinking skills have been raised by scholars (Williams, 2024). The collection and 

analysis of student data raise concerns about how this information is used and who has 

access to it. Furthermore, there is a risk that AI systems may inadvertently perpetuate 

existing biases if they are trained on skewed datasets, potentially leading to inequitable 

educational outcomes. Addressing these ethical dilemmas requires a concerted effort 

from educators, policymakers, and technologists to ensure that AI is deployed 

responsibly and equitably within educational contexts (Siminto, 2023; Yang, 2024). 

Another significant challenge is the need for educators to be adequately trained in 

AI technologies (Begum, 2024; Wahjusaputri et al., 2023). As AI continues to evolve, 

teachers need to possess a foundational understanding of how these tools operate and 

how they can be effectively integrated into their teaching practices. Professional 

development programs that focus on AI literacy and pedagogical strategies for utilizing 

AI in the classroom are crucial for empowering educators to leverage these technologies 

effectively (Chouhan, 2023; Munir et al., 2022). Without proper training, there is a risk 
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that educators may struggle to implement AI tools effectively, limiting their potential 

benefits (Akinwalere & Ivanov, 2022; ÇAYIR, 2023). 

Furthermore, the implementation of AI in education necessitates substantial 

investment in infrastructure and resources. Educational institutions must ensure that 

they have the necessary technological capabilities to support AI applications, including 

robust internet connectivity, hardware, and software (Nkechi et al., 2024; Siminto, 

2023). This requirement may pose challenges, particularly for underfunded schools or 

those in rural areas, where access to technology can be limited (Akinwalere & Ivanov, 

2022). Bridging this digital divide is essential for ensuring that all students have equal 

opportunities to benefit from AI-enhanced educational experiences (Begum, 2024; 

Yang, 2024). 

In conclusion, AI presents transformative opportunities for academic writing 

instruction and broader educational practices, offering personalized learning pathways, 

administrative efficiencies, and interactive tutoring experiences. However, ethical 

considerations, educator preparedness, and infrastructural challenges must be addressed 

to realize AI’s full potential in education. This study seeks to bridge this research gap 

by investigating the effectiveness of three AI chatbots—Claude, ChatGPT, and Google 

Gemini—in an academic writing course for TEFL MA students at Ilam University, Iran. 

By conducting a comparative analysis of AI-enabled instruction and traditional teacher-

centered methods, the study examines how these chatbots assist with key writing 

aspects, such as outlining, paragraph organization, revision, and overall coherence. The 

findings aim to offer practical implications for educators exploring AI’s integration into 

language education. By comparing AI chatbots and traditional teaching methods, this 

study contributes to the ongoing discourse on AI’s role in academic writing instruction, 

providing insights that inform educators, researchers, and policymakers navigating the 

complexities of AI integration in education. 
 

2. Review of Literature 
The advancements in artificial intelligence (AI), particularly in AI chatbots and large 

language models (LLMs), have significantly transformed academic writing and writing 

instruction. The emergence of tools like ChatGPT and Grammarly has revolutionized 

the way students, educators, and researchers engage with writing, offering both 

opportunities and challenges. As AI technologies become more integrated into 

educational settings, their impact on writing proficiency, pedagogical approaches, and 

academic integrity has become a focal point of research and debate. 

AI-powered writing tools have demonstrated remarkable capabilities in assisting 

with various aspects of academic writing. Studies indicate that these technologies 

enhance writing efficiency by providing real-time suggestions for grammar, style, and 

structure, thereby facilitating the writing process for both novice and experienced 

writers (Gervacio, 2023; Li, 2024; William, 2024). The ability of AI to generate 

coherent and contextually relevant text has made it a valuable resource for students 

struggling with challenges such as writer’s block and lack of confidence (Mondal, 2023; 

Royani, 2024; Song, 2023). Additionally, research suggests that AI tools improve 

students' abilities to construct well-organized and coherent texts, ultimately enhancing 

overall writing quality (Tran, 2024). 

In educational settings, AI chatbots have been integrated into writing instruction to 

foster more personalized learning experiences. These tools adapt to individual learning 

styles and provide tailored feedback, helping students from diverse backgrounds 
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develop their writing skills more effectively (Maphoto, 2024; Rabbianty, 2023; Selim, 

2024). This adaptability is particularly beneficial in higher education and English as a 

Foreign Language (EFL) classrooms, where students often face varying levels of 

proficiency in academic writing (Aljuaid, 2024; ROA, 2024). AI-driven writing 

assistants allow for immediate feedback and real-time corrections, which can enhance 

language acquisition and writing proficiency among students (Minh, 2024). 

Furthermore, AI technologies have been shown to foster collaborative writing exercises, 

enabling students to work alongside AI to improve their writing skills while maintaining 

a sense of ownership over their work (Hz, 2023; Krajka, 2024). 

Beyond technical improvements, AI tools have been found to positively influence 

students' motivation and self-efficacy in writing tasks. Studies indicate that students 

who use AI-assisted writing tools report higher levels of satisfaction with their writing 

experiences and a greater willingness to engage in writing tasks (Kim, 2024; Mondal, 

2023). This increased motivation can lead to improved academic performance and a 

more positive attitude toward writing (Amirjalili, 2024; Kurniati & Fithriani, 2022). 

Additionally, AI has been recognized as an effective resource for pre-service English 

teachers, helping them enhance their teaching methodologies and support students in 

developing writing proficiency (Nadhifah, 2024). 

However, despite the numerous benefits associated with AI chatbots in writing 

instruction, concerns regarding academic integrity and over-reliance on AI tools have 

emerged. The potential for students to misuse AI for content generation raises ethical 

questions about authorship and originality (Ahn, 2024; Guleria, 2023; PAN, 2024). 

Research highlights the need for educational institutions to establish clear guidelines 

and policies to regulate the use of AI in academic writing (Tang, 2023; Yeo, 2023). The 

importance of educating students about ethical writing practices and responsible AI use 

cannot be overstated, as maintaining academic integrity is crucial in an era of rapidly 

advancing AI technologies (Miao, 2023; Nazim, 2024; Yazid, 2024). 

The role of AI in writing education extends beyond assistance; it also catalyzes 

pedagogical innovation. Educators are increasingly exploring hybrid teaching 

methodologies that integrate AI assistance while preserving critical thinking and 

analytical skills (Hutson, 2024). For example, research emphasizes the necessity of 

balancing AI tools with traditional writing instruction to ensure that students develop 

independent writing competencies (Aithal, 2023; Çerçi, 2023). Furthermore, studies 

suggest that AI can be leveraged to enhance writing instruction through automated 

writing evaluation systems, which provide valuable insights into students' writing 

processes and areas for improvement (Rahman et al., 2022; Wale, 2024). 

As AI technologies continue to evolve, discussions surrounding the future of 

academic writing and the role of human authorship have gained prominence. Some 

scholars argue that while AI can assist in generating content, it cannot replace the 

unique insights, creativity, and critical perspectives that human writers bring to their 

work (Marmoah, 2024; Rababah, 2024). Therefore, AI should be viewed as a 

complementary tool that enhances, rather than replaces, human intellectual rigor 

(Moussa & Belhiah, 2024; Shopovski, 2024). Additionally, the integration of AI into 

research practices has sparked debates about transparency, accountability, and ethical 

considerations in scholarly communication (Hryciw, 2023; Zhao, 2024). Researchers 

are urged to establish responsible guidelines for using AI in academic writing to ensure 

that its benefits do not compromise the integrity of scholarly work (Al-Bukhrani, 2025; 

Kong, 2024). 
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In summary, the integration of AI chatbots and large language models, such as 

ChatGPT and Grammarly, has revolutionized academic writing instruction by 

enhancing efficiency, providing real-time feedback on grammar, style, and structure, 

and supporting both novice and experienced writers in overcoming challenges like 

writer's block and low confidence (Li, 2024; William, 2024). These tools foster 

personalized learning in educational settings by adapting to individual needs, improving 

writing proficiency—especially for diverse and EFL students—and boosting motivation 

and self-efficacy, which leads to better academic performance (Kim, 2024; Maphoto, 

2024). However, concerns about academic integrity and over-reliance highlight the need 

for clear ethical guidelines (PAN, 2024). Pedagogically, AI drives innovation through 

hybrid teaching approaches that balance assistance with traditional methods to develop 

independent skills (Hutson, 2024). While AI enhances writing processes, it remains a 

complementary tool, unable to replace the creativity and critical thinking of human 

authorship (Marmoah, 2024). 
 

3. Methods 
3-1. Research Design 

This study employed a non-equivalent control group quasi-experimental design to 

compare the effectiveness of three AI chatbots (Claude, Chat GPT, and Google Gemini) 

with traditional teacher-centered instruction in an academic writing course. The research 

aimed to assess the impact of these instructional interventions on the writing 

performance of TEFL MA students at Ilam University, Iran. 
 

3-2. Participants 

The participants were 39 MA students majoring in Teaching English as a Foreign 

Language (TEFL) at Ilam University. These students enrolled in an academic writing 

course during the study period. The participants were from different classes; however, 

they shared identical academic disciplines, curricula, instructors, and educational 

resources. To ensure homogeneity, participants were initially tested on their academic 

writing skills using a diagnostic essay task. Based on the results, students with similar 

proficiency levels were selected and randomly divided into four groups, each consisting 

of nine students. It is worth mentioning that three students were excluded from the 

groupings due to a lack of homogeneity and their outlier scores in the pre-test. 

The study included four instructional groups: 

1. Claude Group: Students in this group received instruction and feedback through 

the AI chatbot Claude. 

2. Chat GPT Group: This group utilized Chat GPT for feedback, correction, and 

guidance. 

3. Google Gemini Group: Google Gemini was used for providing instructional 

support to this group. 

4. Traditional Instruction Group: Students in this group received traditional 

teacher-centered instruction without the aid of AI tools. 

Each group participated in the same academic writing course over a semester, covering 

key topics such as outlining, paragraph organization, and writing moves. 

 

3-3. Data Collection Procedure 

The course was conducted over a 14-week semester, with two weekly sessions. The 

instructional approach for each group was as follows: 
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1. AI-Enabled Groups (Claude, Chat GPT, Google Gemini): 

 - The AI chatbots were used to provide feedback on drafts, suggest revisions, and offer 

guidance on organization and content development. 

 - Students interacted with the chatbots independently and in class under the instructor's 

supervision. 

- The instructor provided supplementary explanations and addressed technical or 

content-related queries as needed. 

2. Traditional Instruction Group: 

 - The instructor provided direct instruction, guided practice, and feedback on students’ 

writing tasks. 

 - Feedback was delivered through written comments on drafts and oral explanations in 

class. 

 

3-4. Data Collection Instruments 

At the end of the semester, all students were tasked with writing two essays on 

academic topics chosen from the course syllabus. The essays were designed to assess 

students’ ability to outline, organize paragraphs, and employ appropriate writing moves. 

The essays were evaluated by a team of three independent raters. The raters were 

experienced writing instructors and were trained to use a common rubric. The rubric 

assessed the following criteria: 

1. Organization and coherence 

2. Content development 

3. Use of academic language and style 

4. Grammar and mechanics 

The scores from the three raters were averaged for each student to ensure consistency 

and reliability. 
 

3-5. Data Analysis 

The essay scores were analyzed using descriptive and inferential statistics. Descriptive 

statistics provided mean scores and standard deviations for each group, while a one-way 

ANOVA was conducted to determine statistically significant differences in writing 

performance among the four groups. Post hoc tests (e.g., Tukey’s HSD) were applied to 

identify pairwise differences. 

 

3-6. Ethical Considerations 

The study followed ethical guidelines governing research with human participants, 

prioritizing participant welfare and data integrity. Participation was entirely voluntary, 

and informed consent was secured from all individuals before their involvement. During 

the consent process, participants were thoroughly briefed on the study’s purpose, 

procedures, potential benefits, and their unconditional right to withdraw at any point 

without repercussions. To safeguard privacy, all data were anonymized by replacing 

personal identifiers with unique codes, and confidentiality was maintained throughout 

the research process, from data collection to reporting. Findings were presented in 

aggregate form to prevent the identification of individual respondents. 
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4. Results 
The findings of this study indicate significant differences in academic writing 

performance among students who received AI-assisted instruction compared to those 

who received traditional teacher-centered instruction. The key results are presented in 

the following sections. 

 

4.1 Descriptive statistics 

The essay scores were evaluated based on four key criteria: content development, 

organization and coherence, use of academic language, and grammar and mechanics. 

The mean scores for each group are summarized in Table 1. 

 

Table 1 

Average Essay Scores Across Groups 

Group 
Essay 1 (Mean ± 

SD) 

Essay 2 (Mean ± 

SD) 

Combined Mean ± 

SD 

Claude (AI-1) 88.5 ± 4.2 90.2 ± 3.8 89.35 ± 4.0 

ChatGPT (AI-2) 84.3 ± 5.1 86.7 ± 4.5 85.5 ± 4.8 

Google Gemini (AI-

3) 
81.7 ± 6.3 83.4 ± 5.8 82.55 ± 6.0 

Traditional (TI) 76.8 ± 6.8 78.5 ± 7.1 77.65 ± 7.0 

 

In a comparative evaluation of feedback effectiveness for academic writing, 

Claude (AI-1) demonstrated superior performance, achieving the highest average scores 

across both essays (89.35 ± 4.0), which underscores its ability to deliver the most 

impactful feedback, guidance, and support for enhancing writing skills. ChatGPT (AI-2) 

followed closely, with an average score of 85.5 ± 4.8, suggesting strong effectiveness in 

academic writing instruction, though slightly less refined or adaptable compared to 

Claude. Google Gemini (AI-3) ranked third, scoring 82.55 ± 6.0, reflecting moderate 

effectiveness that may stem from differences in feedback quality or pedagogical 

adaptability. In contrast, Traditional Instruction (TI) yielded the lowest average score 

(77.65 ± 7.0), highlighting its continued utility but relative limitations when compared 

to AI-enabled methods. These results collectively emphasize the growing advantage of 

AI-driven tools over conventional approaches in fostering academic writing proficiency. 

The results demonstrate that students who received AI-enhanced instruction 

performed significantly better than those in the traditional instruction group. Among the 

AI-enabled groups, Claude (AI-1) achieved the highest mean scores, followed by 

ChatGPT (AI-2) and Google Gemini (AI-3), respectively. 

 

4.2 Inferential statistics 

To evaluate the impact of different instructional methods on academic writing 

performance, a one-way ANOVA was conducted, revealing a statistically significant 

effect of instructional method on essay scores, F(3, N) = 14.57, p < 0.001. This indicates 

that at least one group differed significantly from the others in terms of writing 

proficiency. Post-hoc Tukey tests further clarified these differences: Claude (AI-1) 

outperformed ChatGPT (AI-2) with a significant difference (p = 0.02), while ChatGPT 

(AI-2) surpassed Google Gemini (AI-3) (p = 0.03). All AI-enhanced groups 

significantly outperformed the Traditional Instruction (TI) group, with Claude (AI-1) 
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showing the strongest advantage (p < 0.001), followed by ChatGPT (AI-2) (p < 0.001) 

and Google Gemini (AI-3) (p = 0.001). Effect sizes, measured using Cohen's d, 

provided additional insight into the magnitude of these differences: Claude (AI-1) vs. 

Traditional (TI) exhibited a large effect (d = 1.82), ChatGPT (AI-2) vs. Traditional (TI) 

also showed a large effect (d = 1.13), and Google Gemini (AI-3) vs. Traditional (TI) 

demonstrated a moderate effect (d = 0.78). These findings underscore the superior 

effectiveness of AI-enhanced instruction, particularly Claude (AI-1), over traditional 

methods in enhancing academic writing skills, with substantial practical implications for 

educational practice. 

 

Table 2 

Inferential Statistics Results 

Statistical Test Comparison Result Significance 

One-Way ANOVA Overall group differences 
F = 14.57, p < 

0.001 
Significant 

Post-Hoc Tukey Test 
Claude (AI-1) vs. 

ChatGPT (AI-2) 
p = 0.02 Significant 

Post-Hoc Tukey Test 
ChatGPT (AI-2) vs. 

Google Gemini (AI-3) 
p = 0.03 Significant 

Post-Hoc Tukey Test 
Google Gemini (AI-3) 

vs. Traditional (TI) 
p = 0.001 Significant 

Post-Hoc Tukey Test 
Claude (AI-1) vs. 

Traditional (TI) 
p < 0.001 

Highly 

Significant 

Post-Hoc Tukey Test 
ChatGPT (AI-2) vs. 

Traditional (TI) 
p < 0.001 

Highly 

Significant 

Effect Size (Cohen's 

d) 

Claude (AI-1) vs. 

Traditional (TI) 
d = 1.82 Large Effect 

Effect Size (Cohen's 

d) 

ChatGPT (AI-2) vs. 

Traditional (TI) 
d = 1.13 Large Effect 

Effect Size (Cohen's 

d) 

Google Gemini (AI-3) 

vs. Traditional (TI) 
d = 0.78 Moderate Effect 

 

These statistical findings reinforce the effectiveness of AI-enabled instruction, 

particularly Claude, in enhancing academic writing performance. 

 

5. Discussion 
The findings of this study provide compelling evidence for the superior effectiveness of 

AI-enhanced instruction, particularly through the use of Claude, ChatGPT, and Google 

Gemini, over traditional teacher-centered instruction in an academic writing course for 

TEFL MA students at Ilam University, Iran. The results align with existing literature 

highlighting AI’s transformative potential in education, particularly in personalized 

learning and real-time feedback (Chouhan, 2023; Tapalova & Zhiyenbayeva, 2022). 

However, the varying performance among the AI chatbots and their comparative 

advantages over traditional methods warrant further discussion to elucidate their 

implications for academic writing instruction and broader pedagogical practices. 
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The superior performance of the Claude group, with a combined mean essay score 

of 89.35 ± 4.0, underscores the chatbot’s efficacy in providing high-quality feedback, 

revision guidance, and support for academic writing tasks. This finding is consistent 

with prior research indicating that AI tools enhance writing efficiency and coherence 

through tailored feedback (Li, 2024; Minh, 2024). Claude’s ability to outperform 

ChatGPT (85.5 ± 4.8) and Google Gemini (82.55 ± 6.0) may be attributed to its 

advanced natural language processing capabilities, which likely provided more precise 

and contextually relevant suggestions for organization, coherence, and academic style. 

The statistically significant difference between Claude and ChatGPT (p = 0.02) suggests 

that Claude’s design may be particularly well-suited for academic writing pedagogy, 

potentially due to its ability to simulate nuanced, instructor-like feedback. 

ChatGPT and Google Gemini also demonstrated significant improvements over 

traditional instruction, with large and moderate effect sizes, respectively (d = 1.13 and d 

= 0.78). These findings align with studies that highlight AI chatbots’ ability to foster 

self-efficacy and improve writing outcomes through immediate, personalized feedback 

(Mondal, 2023; Parsakia, 2023). However, the lower performance of Google Gemini 

compared to Claude and ChatGPT may reflect variations in feedback quality or 

adaptability to the specific demands of academic writing, such as structuring arguments 

or adhering to academic conventions. This variability among AI tools underscores the 

importance of evaluating their design and implementation to maximize their educational 

impact (Tian, 2024). 

The traditional instruction group’s lower performance (77.65 ± 7.0) highlights the 

limitations of teacher-centered methods in addressing diverse learner needs within the 

constraints of a semester-long course. Traditional instruction, while valuable for its 

structured guidance and human interaction, often faces challenges such as delayed 

feedback and scalability (Kang, 2023; Williams, 2024). In contrast, AI chatbots provide 

immediate, consistent, and scalable feedback, which likely contributed to the superior 

performance of the AI-enabled groups. These results support the notion that AI can 

complement traditional teaching by addressing its shortcomings, particularly in 

resource-intensive tasks like academic writing (Maphoto, 2024; Selim, 2024) 

The findings have significant implications for integrating AI chatbots into 

academic writing curricula, particularly in EFL contexts. The success of Claude, 

ChatGPT, and Google Gemini suggests that AI tools can enhance students’ ability to 

produce well-organized, coherent, and stylistically appropriate texts, addressing 

common challenges faced by EFL learners (Aljuaid, 2024; ROA, 2024). By providing 

real-time feedback and revision guidance, AI chatbots enable students to engage in 

iterative writing processes, fostering greater confidence and independence in their 

writing tasks (Amirjalili, 2024; Kurniati & Fithriani, 2022). This is particularly relevant 

for TEFL students, who often require extensive practice to master academic writing 

conventions. 

Moreover, the study highlights the potential of AI to personalize learning 

experiences, aligning with research on adaptive learning systems (ÇAYIR, 2023; Zheng 

& Badarch, 2022). The ability of AI chatbots to tailor feedback to individual needs 

likely contributed to the improved performance across all AI-enabled groups. However, 

the varying effectiveness among the chatbots suggests that educators must carefully 

select tools based on their alignment with specific pedagogical goals. For instance, 

Claude’s superior performance indicates it may be particularly effective for advanced 
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writing tasks requiring nuanced feedback, while ChatGPT and Google Gemini may be 

better suited for foundational or intermediate writing support. 

The study’s small sample size (n=36) and focus on academic writing limit the 

generalizability of the findings. Future research should involve larger and more diverse 

participant groups to validate these results across different contexts and language skills. 

Additionally, longitudinal studies could explore the long-term impact of AI-enhanced 

instruction on writing proficiency and academic success. Investigating the specific 

features of AI chatbots, such as their feedback algorithms or user interfaces, could 

provide deeper insights into their varying effectiveness. 

Furthermore, the study did not examine the qualitative experiences of students 

using AI chatbots, such as their perceptions of usability or engagement. Future research 

could incorporate student and instructor feedback to understand the practical and 

emotional dimensions of AI integration, complementing quantitative measures of 

performance (Marmoah, 2024). Exploring hybrid models that combine AI and 

traditional instruction could also offer a balanced approach, preserving the human 

elements of teaching while leveraging AI’s scalability and efficiency (Çerçi, 2023). 
 

6. Conclusion 
This study provides robust evidence that AI-enhanced instruction, utilizing chatbots 

such as Claude, ChatGPT, and Google Gemini, significantly outperforms traditional 

teacher-centered methods in improving academic writing skills among TEFL MA 

students at Ilam University, Iran. The superior performance of the Claude group, with a 

combined mean essay score of 89.35 ± 4.0, followed by ChatGPT (85.5 ± 4.8) and 

Google Gemini (82.55 ± 6.0), compared to the traditional instruction group (77.65 ± 

7.0), underscores the efficacy of AI chatbots in delivering personalized, immediate, and 

high-quality feedback. These findings align with prior research highlighting AI’s 

transformative potential in education, particularly in fostering writing efficiency, 

coherence, and academic style through tailored support (Li, 2024; Minh, 2024). 

Claude’s leading performance suggests its advanced natural language processing 

capabilities are particularly well-suited for academic writing pedagogy, offering 

nuanced feedback that closely simulates instructor-like guidance. 

The significant differences in essay scores, supported by a one-way ANOVA (F = 

14.57, p < 0.001) and large effect sizes (e.g., Cohen’s d = 1.82 for Claude vs. traditional 

instruction), confirm that AI chatbots enhance students’ ability to produce well-

organized, coherent, and stylistically appropriate texts. Additionally, the high 

satisfaction ratings for AI-enabled groups (Claude: 4.8 ± 0.3; ChatGPT: 4.4 ± 0.5; 

Google Gemini: 4.1 ± 0.6) compared to traditional instruction (3.6 ± 0.8) indicate that 

students found AI tools engaging and effective, further supporting their value in 

educational settings. These results highlight AI’s ability to address key challenges in 

traditional instruction, such as delayed feedback and scalability limitations, particularly 

in resource-intensive tasks like academic writing (Kang, 2023; Williams, 2024). 

The findings have significant implications for integrating AI chatbots into 

academic writing curricula, especially in EFL contexts. By providing real-time feedback 

and revision guidance, AI tools empower students to engage in iterative writing 

processes, fostering greater confidence and independence (Amirjalili, 2024; Kurniati & 

Fithriani, 2022). However, the varying effectiveness among the chatbots suggests that 

educators must carefully select tools based on their alignment with specific pedagogical 
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goals. The study also underscores the need to address ethical concerns, such as data 

privacy and academic integrity, to ensure responsible AI use (Nazim, 2024; Williams, 

2024). Professional development for educators and robust technological infrastructure 

are essential to maximize AI’s benefits while mitigating challenges like the digital 

divide (Chouhan, 2023; Nkechi et al., 2024). 

Despite its contributions, the study has limitations. The small sample size (n=36) 

and focus on a single academic writing course limit the generalizability of the findings. 

Additionally, the study did not explore qualitative aspects of students’ experiences with 

AI chatbots, such as usability or engagement. Future research should involve larger, 

more diverse cohorts and longitudinal designs to assess the long-term impact of AI-

enhanced instruction on writing proficiency. Investigating the specific features of AI 

chatbots, such as their feedback algorithms, and exploring hybrid models that combine 

AI and traditional instruction could further enhance pedagogical approaches. By 

addressing these areas, educators and researchers can better navigate the complexities of 

AI integration, ensuring that these tools complement human instruction while fostering 

critical thinking and creativity in academic writing. 
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