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ABSTRACT

The rise of artificial intelligence (Al) chatbots has significantly transformed the educational landscape, offering numerous
opportunities for innovation and change. The current study assessed the comparative effects of ChatGPT-based instruc-
tion and Microsoft Copilot in helping Iranian English-as-a-foreign language (EFL) learners identify and realize interactional
metadiscourse markers (IMMs) in argumentative writing and exploring their attitudes towards these two chatbots. Ground-
ed in the theoretical framework of IM, this study followed a convergent parallel design. The study involved 90 male and fe-
male language learners randomly assigned to three groups: ChatGPT-based group (n =30), Microsoft Copilot group (n=30),
and a control group (n = 30). The experimental groups were provided with 10 prompts per session for the implementation
of IMMs, resulting in 60 prompts across six sessions. Instruction included initial training on using the respective Al tools,
followed by practice sessions focusing on identifying and using IMMs in writing. The control group received conventional
instruction, which involved identifying IMMs in reading passages with the guidance of the instructor. Interview questions
were designed to elicit perspectives from learners on their experiences with ChatGPT and Microsoft Copilot. The responses
from the interview data concerning learners’ perceptions were analyzed through thematic analysis. Results showed that
the Microsoft Copilot group demonstrated superior performance compared to the other two groups in identifying IMMs in
the posttest. However, a one-way analysis of covariance (ANCOVA) showed that the difference between the ChatGPT-based
group and the control group was not statistically significant. Additionally, responses to semi-structured interviews indicat-
ed that all learners had a positive perception of Microsoft Copilot for employing IMMs in argumentative writing. This study
contributes to the field by providing empirical evidence on the effectiveness of specific Al-driven chatbots in enhancing
critical writing skills, specifically through the lens of IMMs.

KEYWORDS Al-enhanced learning; Metadiscourse realization; Semi-structured interview.
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RESUMEN

El auge de los chatbots de inteligencia artificial (IA) ha transformado significativamente el panorama educativo, ofrecien-
do numerosas oportunidades para la innovacién y el cambio. El presente estudio evalué los efectos comparativos de la
instruccion basada en ChatGPT y Microsoft Copilot en ayudar a los aprendices iranies de inglés como lengua extranjera
(EFL) a identificar y realizar marcadores de metadiscurso interactivo (IM) en la escritura argumentativa y a explorar sus
actitudes hacia estos dos chatbots. Basado en el marco tedrico de IM, este estudio siguié un disefio paralelo convergente.
El estudio involucrd a 90 aprendices de idiomas, tanto hombres como mujeres, asignados aleatoriamente a tres grupos:
grupo basado en ChatGPT (n = 30), grupo de Microsoft Copilot (n = 30) y un grupo de control (n = 30). A los grupos expe-
rimentales se les proporcionaron 10 consignas por sesion para la implementacion de marcadores IM, resultando en 60
consignas a lo largo de seis sesiones. La instruccion incluyd un entrenamiento inicial en el uso de las herramientas de
IA respectivas, seguido de sesiones practicas enfocadas en identificar y usar marcadores IM en la escritura. El grupo de
control recibié instruccién convencional, que implicaba identificar marcadores IM en pasajes de lectura con la guia del
instructor. Se diseflaron preguntas de entrevista para obtener perspectivas de los aprendices sobre sus experiencias con
ChatGPT y Microsoft Copilot. Las respuestas de los datos de la entrevista sobre las percepciones de los aprendices fueron
analizadas mediante andlisis tematico. Los resultados mostraron que el grupo de Microsoft Copilot demostré un rendi-
miento superior en comparacién con los otros dos grupos en la identificacion de marcadores IM en el post-test. Sin embar-
go, un analisis de covarianza (ANCOVA) mostré que la diferencia entre el grupo basado en ChatGPT y el grupo de control
no fue estadisticamente significativa. Ademas, las respuestas a las entrevistas semiestructuradas indicaron que todos los
aprendices tenian una percepcion positiva de Microsoft Copilot para emplear marcadores IM en la escritura argumentati-
va. Este estudio contribuye al campo proporcionando evidencia empirica sobre la efectividad de chatbots impulsados por
IA especificos en la mejora de habilidades criticas de escritura, especificamente a través de la lente de IM.

PALABRAS CLAVE Aprendizaje mejorado con IA; Realizacién del metadiscurso; Entrevista semiestructurada.

1. INTRODUCTION

The integration of Al (artificial intelligence) into educational systems has brought about significant changes,
enhancing both teaching and learning processes. Al-powered tools offer personalized learning experienc-
es, adapting to the unique needs of each student. These tools analyze students’ performance and provide
tailored feedback, helping them to overcome specific challenges and improve their skills (LaRue Keeley,
2024). Recent studies (e. g., Lo et al., 2024) have shown that Al-driven educational technologies can improve
learning outcomes, increase accessibility, and foster a more inclusive learning environment. By leveraging
machine learning algorithms, educational platforms can predict student performance, identify at-risk stu-
dents, and provide timely interventions to support their academic progress (Sadiku et al., 2022). Thus, the
impact of Al on education is profound, transforming traditional educational models and paving the way for

innovative pedagogical approaches (Holmes et al., 2022).

This study explores the uncharted territory of how Al-assisted chatbots, specifically ChatGPT and Mi-
crosoft Copilot, enhance interational metadiscourse markers (IMMs) in EFL learners’ argumentative writ-
ing. This research goes beyond theoretical discussions by providing empirical evidence of the effectiveness
of these Al tools in improving critical writing skills. By comparing ChatGPT and Microsoft Copilot within

an educational context, this research showcases their advanced natural language processing capabilities,
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which allow for more nuanced and context-aware interactions than traditional Al tools. This ability to pro-
vide personalized feedback is particularly beneficial for fostering IMMs, which is often lacking in more rigid,
rule-based systems. The real-time, adaptive feedback they offer can lead to more engaging and effective
learning experiences, thus improving educational outcomes. The continuous updates and improvements in
ChatGPT and Microsoft Copilot ensure they remain at the forefront of technological advancements, provid-
ing cutting-edge solutions that evolve with educational demands. This dynamic nature sets them apart from
other Al tools that may not receive regular updates or enhancements, thereby maintaining their relevance

and effectiveness in educational contexts.

Lo et al. (2024) ssytematiclly reviewed the appliaction of Al (e.g., ChatGPT) in the English as a second/
foreign language education in 70 empirical research studies and found that the majority of the studies
(n=29) had focused on the students’ use of Al tools in writing, including, but not limited to, the generation
of ideas in writing, writing organization and structure, and spelling and grammar in writing. Lo et al’s sys-
tematic review highlights the potential benefits of using Al tools to enhance different facets of writing skills.
However, there is a growing need to extend this line of research to explore the impact of Al on interactional
metadiscourse (IM) in argumentative writing. Investigating how Al tools like ChatGPT and Microsoft Copilot
can assist learners in effectively using IMMs in their writing provide a deeper understanding of the role of Al
in facilitating more nuanced and coherent written communication. This study may contribute to the broader
field of language learning and offer practical insights for educators and learners seeking to leverage Al for
advanced writing skills development. Therefore, more research studies are needed to help language teach-
ers to gain a better understanding of how these Al-powered chatbots can be safely implemented in language
classes to facilitate the teaching/learning process. Against this background, the current research examined
how the application of Al chatbots contributes to the employment of IM in argumentative writing abilities of

English-as-a-foreign language (EFL) learners.

This research study is innovative in several keyways. Firstly, it provides a comparative analysis of two
leading Al models in the context of language teaching and learning, offering valuable insights into their rel-
ative strengths and weaknesses. Secondly, the study employs a detailed examination of transformer model
architectures and training data updates, shedding light on the underlying causes of performance differenc-
es. Finally, this research contributes to the ongoing discourse on Al-assisted education by highlighting the
potential of Al tools to enhance specific aspects of academic writing, thereby informing future developments
in Al-driven educational technologies. Overall, the combination of advanced language processing, person-
alized feedback, and continuous improvement make ChatGPT and Microsoft Copilot superior options for
enhancing EFL learners’ IMMs in argumentative writing. The study provides valuable insights for educators
and policymakers aiming to implement effective Al-assisted strategies in their curricula, potentially leading

to more effective teaching methods and improved learning outcomes.

The significance of of using Al tools in the realization of IMMs for Iranian EFL learners lies in their capa-
bility to enhance their argumentative writing skills. Iranian language learners follow discourse and linguistic
patterns in their argumentation, which may differ from those native-English writers use (Pearson & Abdol-
lahzadeh, 2023). Mastering IMMs helps bridge such discoursal differences, making their writing more effec-

tive and culturally appropriate. It also improves critical thinking and argumentation skills, which are crucial
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for presenting ideas clearly, anticipating reader objections, and providing appropriate rebuttals. Lastly, in
the globalized world, persuasive English writing is a valuable skill, enabling Iranian EFL learners to engage
effectively in academic and professional settings. Highlighting these points underscores the importance of
this study for English language education in Iran. Therefore, the following research questions were raised in

order to accomplish the purposes.

1. Are there any significant differences between ChatGPT-based instruction, Microsoft Copilot, and
conventional instruction in employing IMMs among Iranian advanced EFL learners while producing

argumentative writing?

2. How do thelearnersin experimental groups perceive ChatGPT-based instruction and Microsoft Copilot
as feedback and learning tools while using IMMs in their argumentative writing skills?

2. LITERATURE REVIEW

In this section, firstly, we explain the theory we have used to base this study on and disucss how it is related
to the present study. Next, Hylands’ (2019) model of interactional metadiscourse, as used in the study, is
introduced and elaborated on, followed by summaries of the fidnings of the empirical studies on metadis-
course, and the critical evaluation of these studies. Lastly, the role of Al tools in language education, most
specifically ChatGPT and Microsoft Copilot, is explained, and the research studies using Al in language edu-

cation are summarised, and their limitations are discussed.

2.1. Theoretical framework of the study

Feedback theory in language learning, which emphasizes the importance of specific, timely, constructive,
and informative feedback, significantly enhances learners’ linguistic abilities by helping them identify their
progress and areas needing improvement. Studies like those by Nassaji and Kartchava (2024) and Moser
(2020) have underscored the role of feedback in fostering engagement, self-regulation, and performance
in learners. This process promotes a growth mindset where challenges are viewed as opportunities for de-
velopment. Meanwhile, GPT-4 and Microsoft Copilot as writing assistants offer a practical application of
feedback theory by providing immediate, precise, and constructive feedback to writers. GPT-4 and Micro-
soft Copilot aid in idea generation, content creation, editing, and proofreading, thereby not only enhanc-
ing efficiency and creativity but also aligning with the principles of effective feedback (Van, 2023). For in-
stance, when GPT-4 and Microsoft Copilot suggest improvements or identifies errors, they act as forms of
corrective feedback that writers can utilize to refine their work, as a human tutor or an editor does. This
immediate feedback loop supports writers in making real-time adjustments, fostering a continuous learn-
ing process that mirrors the benefits highlighted in feedback theory (Mackey, 2020). By integrating these
feedback mechanisms, GPT-4 and Microsoft Copilot help maintain consistency, accuracy, and originality in
writing while addressing quality control and ethical considerations. In essence, the synergy between feed-
back theory and GPT-4 and Microsoft Copilot as writing assistants demonstrate how advanced Al tools can
operationalize theoretical principles of feedback, providing writers with support and guidance needed to

enhance their skills and produce high-quality work (Bautista, 2024). This combined approach underscores
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the transformative potential of leveraging feedback and Al technology to foster improvement in both lan-

guage learning and writing processes.

The present research was grounded in feedback theory process (Winstone & Carless (2020) and Bar-
rot’s (2023) ChatGPT speculation, with the objective of employing GPT-4 and Microsoft Copilot as tools for
providing formative feedback that incorporates both self-assessment and peer-assessment. The concep-
tual framework for utilizing GPT-4 and Microsoft Copilot to improve formative feedback can be examined
through two prominent theories. The first is the dialogic feedback model articulated by Winstone and Car-
less (2020), who contend that feedback characterized by interactive dialogue allows students to clarify their
expectations, obtain essential information and guidance, and enhance their learning outcomes. GPT-4 and
Microsoft Copilot facilitate this interactive process by responding to user inquiries regarding various aspects
of writing, providing suggestions as needed, and acting as an accessible support tool. Additionally, it iden-
tifies and rectifies errors, thereby enriching the interactive exchange. The second theory is Barrot’s (2023)
view of GPT-4 and Microsoft Copilot as reliable writing assistants that offer prompt, context-sensitive, and

personalized feedback to students at various stages of their writing endeavors.

The current study followed a comparative study of Al-based assessments (ChatGPT and Microsoft Co-
pilot) as feedback tools to help learners realize IMMs and assess their impact on learners’ argumentative
writing skills. For this reasosn, we now turn to metadiscourse to explain its princples and summarise the

fidnings of previous studies in this area.

2.2. Interactional metadiscourse

Metadiscourse serves an essential function in achieving persuasion in all forms of human communication.
Despite the seemingly impersonal nature of academic writing, establishing a suitable connection between
the author and the audience is essential for effectively conveying a credible argument (Qiu et al., 2024). In
order to achieve this goal, writers must utilize rhetorical strategies that are persuasive to their audience.
Metadiscourse is a term frequently utilized in discourse analysis, denoting features of a text that pertain to
its structure or substance (Adel, 2023). Metadiscourse involves the linguistic strategies utilized by writers
or speakers to influence how a recipient understands a written or spoken work. Following Hyland’s (2019)
interpersonal metadiscourse, the current research shed light on the IMMs (table 1). Regarding argumenta-
tive writing, IMMs are crucial to support the writer’s ideas and aid the reader’s understanding (Abdelrahim
& Abdelrahim, 2020).

TABLE 1. Interactional metadiscourse in Hyland’s model (Hyland, 2019, p. 58)

Interactional metadiscourse Definition Examples
Hedges refrain from commitment perhaps; about
Boosters emphasize assurance certainly; clearly
Attitude markers conveying the writer’s stance unfortunately; | agree
Self-mentions author mention I; my
Engagement markers intentionally foster a connection with the reader consider; note
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IMMs pertain to the methods by which writers engage in interaction through the intrusion and commen-
tary on their own messages (Hyland, 2019). The primary objective for writers is to clarify their perspectives
and actively involve readers by inviting them to react to the developing narrative. This process reflects the
writer’s distinctive persona recognized within the community, encompassing the manner in which they ar-
ticulate judgments and explicitly align themselves with their audience. IMMs serve a fundamentally eval-
uative and participatory role, demonstrating solidarity, anticipating counterarguments, and engaging in a
hypothetical dialogue with others (Gordon, 2024). It illustrates the degree to which the writer endeavors to

collaboratively construct the text alongside the readers.

To enhance their understanding of metadiscourse, scholars have undertaken investigations in a variety
of scholarly genres including research articles (RAs) (Hyland & Jiang, 2022; Li & Xu, 2020; Pearson & Abdol-
lahzadeh, 2023), concluding that metadiscourse has been essential in organizing discourse, involving the
audience. The findings of these studies showed that in RAs writers tend to engage with their audience in an
impersonal manner rather than a personal tone. This preference for impersonal metadiscourse can be at-
tributed to the characteristics of research article writing, where the primary function of metadiscourse is to
facilitate the reading experience by signaling the structure of the discourse and elucidating the relationships
and meanings of the propositions presented. Other studies adopted an experimental approach such as the
incorporation of learning-oriented language assessment into metadiscourse (Esfandiari & Allaf-Akbary,
2024a), explicit and implicit teaching of IMs (El-Dakhs, et al., 2022), and metadiscourse learning through
Al-powered chatbots (Esfandiari & Allaf-Akbary, 2024b), stating that ChatGPT-based instruction was useful

in learning and employing IMMs and learners had positive viewpoints towards ChatGPT-based instruction.

Ho and Li (2018) conducted research to analyze 181 argumentative essays written by first-year univer-
sity students in a timed writing task using the interpersonal model of metadiscourse. The findings showed
that low-rated essays had difficulties using metadiscourse to construct convincing arguments compared to
high-rated essays. The study suggested that teaching and learning metadiscourse should be implemented in
secondary and early tertiary education to help learners effectively use metadiscourse in academic writing.

Esfandiari and Khatibi (2022) analyzed 240 English academic RAs by American and Persian scholars to
study IM. Using Hyland’s (2019) interpersonal model, Esfandiari and Khatibi examined common features and
different purposes in abstracts, introductions, and conclusions across American and Persian international
and national corpora. Similarities were found in metadiscourse preferences between American and Persian
academics, but differences in marker utilization featured as well. The results suggested that cross-cultural
influences play a significant role in the frequency and utilization of interactional resources.

In their study, Rostami Aboo saeedi et al. (2023) conducted interviews with Iranian EFL graduate stu-
dents to examine their perspectives on using IMMs in their theses. A total of 20 participants, including 15 fe-
males and 5 males, were interviewed. The interviews focused on topics such as general concepts, audience,
language support, organization, and attitude. The analysis of the interviews revealed five main themes:
general, audience-related, language support, organization, and attitude. Participants expressed a prefer-
ence for research topics that are engaging and practical. Using attitude markers, engagement markers, and
hedges effectively aids expressing viewpoints in theses, as stated by interviewees. They also discussed their
challenges with writing coherence and cohesion in their theses, highlighting the importance of using mark-
ers to convey their viewpoints effectively.
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In another more recent study, Qui et al. (2024) investigated IM, including hedges, boosters, attitude
markers, and self-mentions in a corpus of L1-English expert and L1-Chinese student writing in Agricultural
Science. Both groups showed differences in the use of these metadiscourse features, with L1-English ex-
perts using more hedges and L2 students using more boosters and attitude markers. Despite some similar-
ities in functional subtypes, L1-English experts excelled in stating a goal or purpose in self-mentions. The
analysis revealed discipline-related metadiscourse challenges for students. The study suggested the need
for improved coding methods and highlights the importance of teaching metadiscourse to discipline-spe-

cific writers using relevant corpora.

Despite the significant advancements in understanding metadiscourse within academic contexts, as
reviewed above, which underscore the role of impersonal engagement in structuring academic discourse,
critical gaps remain that necessitate further investigation, particularly in the context of Al-assisted learning
tools. The above-reviewed studies emphasize the structural importance of metadiscourse but have not ex-
plored the potential of Al tools to transform these dynamics by providing interactive and personalized en-
gagement. While experimental approaches by Esfandiari and Allaf-Akbary (2024b) have demonstrated the
effectiveness of Al in teaching metadiscourse, their study did not compare the benefits of different Al-chat-
bots. Ho and Li (2018) highlighted the struggle which students face in using metadiscourse effectively to
construct convincing arguments, pointing to the need for early education in metadiscourse that the current
research seeks to address by evaluating how different Al tools can enhance argumentative writing skills
through consistent guidance. By focusing on Al-assisted learning environments, this study addresses the

limitations of previous studies that often isolate metadiscourse from its broader communicative context.

Examining the specific impact of two different Al tools on EFL learners’ interactional metadiscourse in
argumentative writing, our study aims to provide new insights and practical applications, enhancing meta-
discourse learning and usage among EFL learners. Therefore, in the next section, we will explain Al tools and

present a critical discussion of the studies in this area.

2.3. Al-powered Chatbots in language education

As new tools continue to emerge with the advancement of technology, one of the most cutting-edge and
contemporary technologies is Al. Al encompasses a class of systems which can be mechanized by utiliz-
ing technologies such as intelligent retrieval and statistical procedures (Lee et al., 2023). These systems
have the capability to assist learners in performing tasks more quickly and accurately than they could on
their own (Shneiderman, 2022). The advancement of Al-powered technologies has simplified the process
for learners to receive feedback on their written work (Marzuki et al., 2023). The employment of Al chatbots
such as ChatGPT to enhance feedback in writing courses is an emerging field that warrants additional re-
search (Barrot, 2023). ChatGPT’s role as a learning aid can be linked to constructivism. The constructivist
learning theory asserts that individuals actively build their understanding by interacting with new informa-
tion, which they then assimilate with their prior knowledge (McCourt, 2023). Allagui (2023) suggests that
ChatGPT has the ability to aid learners in their writing by offering suitable guidance on content and struc-
ture while they are composing their work. Learners have the opportunity to obtain personalized feedback
that is appropriate for their specific requirements. Integrating Al literacy across academic disciplines helps
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students connect Al knowledge with their field-specific learning, fostering a comprehensive understanding
of Al’s impact and developing critical evaluation skills (Kim et al., 2022). To bridge the theoretical gap, we
have explained how Al chatbots’ advanced natural language processing capabilities can enhance IMMs. For
instance, Al tools can analyze and generate texts with nuanced context awareness, offering learners imme-
diate and contextually appropriate feedback on their use of IMMs. This connection is supported by studies
that show how technology-mediated feedback can improve learners’ writing skills by providing targeted

guidance and promoting self-regulated learning (Xue, 2024).

Some studies have been conducted to highlight the significance of Al in learning lexical items and lan-
guage structure (Wang & Guo, 2023), in giving feedback and invaluable data (Dai et al., 2023; Rudolph et al.,
2023), promoting learners’ motivation (Ali et al., 2023), in creating fine texts (Gao et al., 2023), in develop-
ing learners’ writing skill (Mahapatra, 2021; Yan, 2023), thereby showing learners’ positive attitude towards
Al, in personalized language learning (Amirjalili et al., 2024; Esfandiari & Allaf-Akbary, 2024c), in improving
EFL speaking practice (Clark, 2024), demonstrating a positive influence on learners’ speaking abilities, en-
compassing accuracy and fluency. Huang et al. (2023), for example, carried out a comparative analysis to
evaluate the academic achievement and learners’ involvement in an Al-enhanced classroom in contrast to
a traditional classroom without Al technology. The outcomes demonstrated that learners in the Al-driven
classroom revealed better learning results and increased levels of engagement, compared with their coun-
terparts in the non-Al classroom. Huang and Zou (2024) examined the roles of enjoyment and readiness
to engage in communication with Al. The results showed a positive and useful impact of Al in enhancing

learners’ communication.

Several limitations emerge from the studies conducted on Al writing tools and theirimpact on EFL learn-
ers. For instance, Zhao (2022) critiques the focus of digital writing tools on revising and editing, highlighting
a scarcity of support during the actual writing process, which may limit the development of holistic writing
skills in learners. Moreover, Marzuki et al. (2023) highlight the positive perceptions of EFL teachers towards
various Al writing tools, but they rely on qualitative data from a small sample, which may not fully capture
broader trends and efficacy across diverse educational settings. Similarly, Escalante et al. (2023) compare
Al-generated feedback with human tutors, finding no significant difference in outcomes, suggesting that a
blended approach might be most effective. However, the study does not address the nuances of integrating

such feedback seamlessly into traditional teaching methods.

Several other studies, as reviewed in this section, have focused on technology acceptance and its im-
pact on learners. Wu et al. (2024), for example, employ the technology acceptance model and reveal that
perceived ease of use significantly influences learners’ attitudes towards Al. However, the study indicates
that perceived usefulness did not have a significant predictive value, suggesting potential gaps in aligning
Al tool functionalities with learners’ specific needs. Furthermore, Huang et al. (2024) underscore the role of
generative Al acceptance and teachers’ enthusiasm in enhancing learners’ well-being and self-efficacy. Nev-
ertheless, the study does not address practical implementation strategies to sustain these positive effects.
Additionally, Kim et al. (2024) identify both benefits and challenges in using a ChatGPT-4 integrated system
but do not extensively explore long-term impacts on learners’ writing performance and emotional engage-

ment. Boudouaia et al. (2024) demonstrate the effectiveness of ChatGPT-4 in improving EFL writing skills,
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but the controlled experimental design may not reflect real-world classroom dynamics and potential chal-
lenges in Al adoption. Lastly, Mahapatra (2024) reports positive impacts of ChatGPT on ESL students’ writing
skills but emphasizes the need for proper training, highlighting a potential gap in resource availability and
accessibility for effective Al tool utilization.

3. METHOD

3.1. Population and sample

The current study consisted of 90 advanced male and female EFL learners aged between 25 and 28. Their
first language was Turkish. These learners were registered at the academic center for education, culture,
and research (ACECR) in Ardabil, Iran. The participants were chosen through convenience sampling from
a larger pool of 142 learners, built on their performance in Michigan Test of English Language Proficiency
(MTELP) (Lim, 2011). Advanced learners are more capable of engaging deeply with Al tools like ChatGPT and
Microsoft Copilot, which are designed for high-level language processing and feedback. This proficiency
level ensures that the impact of these tools can be more clearly observed and measured. None of the par-
ticipants had already utilized ChatGPT and Microsoft Copilot to enhance their proficiency in writing. Other
inclusion criteria involved extensive years of learning experience, and a strong background in academic
writing, evidenced by coursework and writing samples. We also considered their professional writing ex-
perience, self-assessment of writing skills, recommendations from language instructors, and previous re-
search participation. These comprehensive criteria ensure the participants possess a high level of language
competence, enhancing the validity and reliability of our study’s findings in terms of the impact of Al plat-

forms on their interactional metadiscourse in writing.

Before the treatment sessions began, the participants were briefed on the objectives of the research and
what was expected of them. In order to guarantee the participants’ proficiency level, all participants were
required to take MTELP. Learners scoring above 70 percent were categorized as advanced level language
learners (Phakiti, 2003). Ultimately, the participants were randomly assigned into three different groups: 30
participants in the ChatGPT group, 30 in the Microsoft Copilot group, and 30 in the control group. All groups
received printed materials on introductory concepts of IMMs and their subcategories. The experimental
groups shared 15 personal computers (one for every two participants) connected to the internet. They re-
ceived 10 prompts per session related to IMMs, using ChatGPT and Microsoft Copilot over six sessions, total-
ing 60 prompts, with a posttest in the final session. Prompts included identifying verbs for ‘Hedges’, provid-
ing examples of ‘Hedges’ and ‘Boosters’, and writing paragraphs including IMMs. Both experimental groups

used the same prompts and received responses from their respective Al systems.

Prior to the grouping procedures and instructional courses, all participants underwent a metadiscourse
pretest. This pretest involved analyzing four samples of TOEFL argumentative writing paragraphs to identify
and underline IMMs. Participants who mistakenly underlined words with propositional meaning were ran-
domly assigned to a study group, while those who correctly identified IMMs were not included in the further
analysis. Before engaging in the study, the participants provided their consent to confirm that their partici-

pation was voluntary. At the outset of the treatment session, the participants received detailed information
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regarding the specific aims of the research. Treatment intervention lasted for nine sessions (three sessions
per week). The first two sessions were to teach how to use Al-powered chatbots (following Mathur & Maha-
patra, 2022, advocating the provision of training for students prior to the implementation of a digital tool in

educational settings) and introductions of metadiscourse. Each session took two hours.

3.2. Research Instruments

Four assessment instruments were employed in this research: the MTELP, a semi structured interview, a pre-

test, and a post-test as explained below.

3.2.1. MTELP

The MTELP is a standardized test designed to assess the English language skills of non-native speakers. It is
divided into three sections in a multiple-choice format. This dependable evaluation consists of 40 grammar
items presented in a conversational style, 40 vocabulary questions on synonyms or sentence completion,
and 20 items aimed at assessing reading comprehension. The entire test administration lasted for 100 min-
utes. While the MTELP is regarded highly reliable, its reliability was assessed using the KR-21 formula, which
yielded a reliability index of .81 in the context of this study.

3.2.2. Semi-structured interview

The next instrument employed was a researcher-developed, semi-structured interview that focused on the
participants’ experiences with ChatGPT-based instruction and Microsoft Copilot. The research interview was
researcher-made to fit the study’s needs, using a semi-structured format. This approach balanced guided
questions with the flexibility to explore emerging topics based on participants’ responses, ensuring com-
prehensive and relevant data. The questions were specifically tailored to capture the unique perspectives
of EFL learners using Al tools such as Microsoft Copilot and ChatGPT, enhancing the study’s reliability and
validity. The interview development process followed five stages. Ultimately, three main interview ques-
tions were crafted. To ensure the content validity of the interview, two experts in educational psychology
were consulted to evaluate the questions. Based on their feedback, the researchers reduced the number of

questions from seven to three.

1. We employ ChatGPT and Microsoft Copilot for the assessment of our writing skills and those of
our colleagues. How would you differentiate between the two instruments and characterize your

interaction with the instruments?

2. ChatGPT and Microsoft Copilot provide feedback on multiple elements of the writing, such as five

subcategories of IMMs. How are the two instruments different regarding giving feedback?

3. What recommendations can you provide to enhance the effectiveness of utilizing ChatGPT and

Microsoft Copilot in realizing IMMs?
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3.2.3. Pretest

Prior to the intervention, a pretest was administered to assess the initial ability of participants to identify
and use IMMs in their writing. The pretest included four samples of TOEFL iBT (Test of English as a Foreign
Language) argumentative writing paragraphs. Participants were asked to identify and underline IMMs in
these samples. This pretest helped to determine the participants’ baseline proficiency in using IMMs. Parti-
cipants who mistakenly underlined words with propositional meaning were randomly assigned to the study

groups, while those who correctly identified IMMs were excluded from further analysis.

3.2.4. Posttest

At the end of the intervention, a posttest was conducted to evaluate the effectiveness of the instruction
provided to each group. The posttest involved writing two argumentative paragraphs on topics taken from
the TOEFL iBT. Participants were required to incorporate IMMs in their writing. The posttest assessed the
improvement in participants’ use of IMMs after the intervention. Two raters evaluated both the pretest and
posttest, and the inter-rater reliability method yielded coefficients of 0.77 for the pretest and 0.81 for the
posttest, which tend to be acceptable relaibilty indeces, as explained in Pallant (2020).

3.3. Intervention and Instructional Activities

The study incorporated a structured intervention over nine sessions spanning three weeks, with three ses-
sions per week, each lasting two hours. Participants were divided into three groups: ChatGPT, Microsoft
Copilot, and a control group. In the ChatGPT group, the initial sessions were dedicated to introducing par-
ticipants to ChatGPT and providing thorough training on how to effectively use its functionalities. This in-
cluded instructions on accessing the tool, navigating its interface, and understanding how to leverage its
capabilities for writing assistance. Following these introductory sessions, participants in ChatGPT group
engaged in extensive practice sessions where they wrote paragraphs and focused on improving their use
of IMMs with the real-time feedback provided by ChatGPT. These practice sessions allowed participants to
submit their paragraphs, receive instant feedback, and refine their use of IMMs, fostering a deeper engage-

ment with the material.

Similarly, the Microsoft Copilot group began with sessions that familiarized participants with Microsoft
Copilot’s features and provided training on its use. Participants learned to draft, edit, and enhance their
writing with real-time suggestions from Copilot, focusing on the strategic incorporation of IMMs. Through-
out the practice sessions, participants wrote paragraphs, submitted them to Copilot, and received detailed
recommendations for improving their writing.

Both experimental groups engaged with ten prompts per session, related to IMMs, and utilized their
respective Al tools to receive guidance and feedback. In contrast, the control group adhered to conventional
instruction methods, with participants practicing writing and receiving feedback from an instructor. These
sessions focused on teaching the concepts of IMMs and their application in writing, relying on traditional
methods where feedback was provided in subsequent sessions rather than in real-time.

CD | INNOEDUCA




Innoeduca. International Journal of Technology and Educational Innovation
Rajab Esfandiari & Omid Allaf-Akbary

Each group completed a total of nine sessions, with the final session dedicated to the posttest to assess
their improved use of IMMs in argumentative writing. The structured approach in each group ensured com-
prehensive exposure to IMMs, with the experimental groups benefiting from the interactive and personalized

feedback provided by the Al tools, while the control group followed a more traditional instructional method.

3.4. Procedure

The rationale for comparing ChatGPT-based instruction and Microsoft Copilot-based instruction is to un-
derstand the distinct capabilities and advantages each Al tool brings to language learning, particularly in
helping EFL learners use IMMs in their argumentative writing. By evaluating the effectiveness of these tools,
the study aims to determine which Al tool enhances learners’ writing skills more effectively. Each chatbot
uses different algorithms and feedback mechanisms, which could lead to varying impacts on the learners’
writing. Including conventionalinstruction as a control allows us to measure the added benefits of Al-driven
feedback compared to traditional methods. Additionally, examining learners’ perceptions of ChatGPT and
Microsoft Copilot provides insights into their usability and acceptance, which helps identify beneficial fea-
tures and areas for improvement. Overall, this comparison aims to offer a comprehensive understanding of

how various Al technologies can be integrated into language instruction to enhance educational.

The present study followed the convergent parallel design (Mackey & Gass, 2023) through which the
researchers simultaneously collected and examined both quantitative and qualitative data during the same
phase of the study and later combined the two sets of findings to create a comprehensive interpretation.
In order to evaluate the writing skills of the participants at the beginning and end of the study, the second

researcher instructed students to compose an argumentative essay.

In the next phase, both experimental groups underwent a brief training program focused on utilizing
Al-powered chatbots within the writing classroom. Participants in experimental groups (ChatGPT and Mi-
crosoft Copilot) and control group, each group consisting of thirty participants, were provided with printed
files and papers focusing on introductory concepts of IMMs and subcategories of IMMs. Each experimental
group benefitted from 15 personal computers (one for two participants) connected to the internet. Each
session, the participants in both experimental groups received the same 10 prompts for IMMs realization to
use ChatGPT and Microsoft Copilot, totaling for 60 prompts in six sessions. The last one session was for the

posttest. Five sample prompts were as follows:

[

. What verbs are used to indicate “Hedges” as IMMs?
2. Give me an example of “Hedges” and “Booster” in a sentence for each.
3. What are the most frequent forms of “Attitude markers” as an IMM?
4. Provide me with a paragraph including IMMs?
5. Determine the IMMs in the following paragraph.
Both ChatGPT and Microsoft Copilot groups used the same prompts and began to receive the answers

from two Al-powered systems. As an example, Figure 1 shows the prompts and responses from ChatGPT. It

should be noted that the teacher of the three groups was the second researcher.
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FIGURE 1. ChatGPT response to prompts about IMMs

@ Enter your message to start a chat. This could be a question, a statement, or any other text.

. What verbs are used to indicate "Hedges" as interactional metadiscourse markers?

Verbs that are commonly used to indicate “"Hedges" as interactional metadiscourse markers include: suggest, propose,

indicate, imply, speculate, assume, believe, and argue.

. Give me an example of “"Hedges" and “Booster” in a sentence for each.

Hedges: “The results of the study suggest that there may be a correlation between the variables."
Booster: “The findings strongly support the hypothesis that regular exercise improves cognitive function.”

Accordingly, the same prompts were inserted into the Microsoft Copilot as shown in Figures 2 and 3.

FIGURE 2. Microsoft Copilot response to prompts about IMMs

< You

What verbs are used to indicate "Hedges" as interactional metadiscourse markers?

o Copilot

Hedges are used to express uncertainty or caution in statements, allowing for alternative viewpoints. Common

verbs used as hedges include:
¢ Suggest

* Appear

* Seem

* Indicate

Ask me anything...

B 9
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FIGURE 3. Microsoft Copilot response to prompts about IMMs

Iy copilot
Sure! Here are examples of sentences using hedges and boosters:
Hedges

* It seems that the new policy might improve employee satisfaction.

* The results suggest that there could be a correlation between the two variables.

Boosters
* Clearly, the new policy has significantly improved employee satisfaction.
* Undoubtedly, there is a strong correlation between the two variables.

Hedges help to soften claims and show openness to other perspectives, while boosters emphasize certainty and

confidence in the statement.

Would you like more examples or any further explanation on this topic?

CG\B New topic Ask me anything..

B 9

The control group received the conventional instruction, meaning that they were given some reading
passages to identify IMMs with the help of the teacher. In the posttest, all participants in three groups were
required to write two argumentative paragraphs (no more than 250 words each), on the following topics
taken from TOEFL iBT.

1. Should dogs be allowed inside restaurants and stores?

2. Should schools give students money to invest in their futures?

Two raters evaluated both the pretest and post-test. The inter-rater reliability method between the two
raters turned out to be 0.77 for the pretest and 0.81 for the post-test of the study. After treatment phase
of the study, questions for interview were structured to gather insights from students regarding the use of
ChatGPT and Microsoft Copilot. Participants in both experimental groups provided their viewpoints and
opinions about ChatGPT and Microsoft Copilot.

3.5. Data Analysis and Coding Procedure

To answer the first research question, the researchers ran an analysis of covariance (ACNOVA) procedure
to detect the variances between groups, due to the use of the pretest as the covatiate. Before running the
statistical analysis, we checked the underlying assumptions and ensured they were satisfactorily met, as

explained in the results section below.

As for the second research question, five participants were selected from each experimental (ChatGPT
and Microsoft Copilot) group as volunteers to participate in the follow-up interview. Immediately after the
posttest administration, those volunteers sat in a class and the second researcher began to ask them the in-

terview questions, as listed in the research instruments section. The interview responses regarding learners’
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perceptions of ChatGPT and Microsoft Copilot were thematically analyzed (Braun & Clarke, 2006). Inductive
thematic analysis (Braun & Clarke, 2006) was chosen for analyzing interview data in this study as it pro-
vides a flexible, data-driven approach that allows themes to naturally emerge from participants’ responses,
ensuring an authentic and nuanced understanding of their experiences with Al tools. This method is par-
ticularly well-suited for exploring the complex perceptions and interactions of EFL learners, enhancing the
credibility and depth of the findings, and aligning well with the exploratory nature of the research questions

(Braun & Clarke, 2006). The interviews were audiotaped and then transcribed to be coded.

As shown in Table 2, a comprehensive guide was offered through the six phases of analysis for interview
data, complemented by examples to illustrate the process (Braun & Clarke, 2006). It is essential to unders-
tand that qualitative analysis guidelines were not rigid rules but flexible principles that should be adapted
to suit the specific research questions and data. Additionally, the analysis was not a straightforward pro-
gression from one phase to another but rather a recursive process, involving continuous back-and-forth
movement through the phases as needed.

TABLE 2. Phases of inductive thematic analysis (Braun & Clarke, 2006, p. 87)

Phase Description of the process

Familiarizing yourself

1. with your data: Transcribing data (if necessary), reading and re-reading the data, noting down initial ideas.
R Coding interesting features of the data in a systematic fashion across the entire data set,
2. Generating initial codes: .
collating data relevant to each code.
3. Searching for themes: Collating codes into potential themes, gathering all data relevant to each potential theme.
I Checking if the themes work in relation to the coded extracts (Level 1) and the entire data set
4, Reviewing themes: R .. , .
(Level 2), generating a thematic ‘map’ of the analysis.
5 Defining and naming Ongoing analysis to refine the specifics of each theme, and the overall story the analysis tells,
’ themes: generating clear definitions and names for each theme.

The final opportunity for analysis. Selection of vivid, compelling extract examples, final
6. Producing the report: analysis of selected extracts, relating back of the analysis to the research question and litera-
ture, producing a scholarly report of the analysis.

The coding was done based on Adu’s (2019) coding method. The researchers followed interpretation-fo-
cused coding in which they involved in a process of meaning-making, during which the generated codes
reflected their comprehension and interpretation of the data. In employing this approach, the researchers
drew upon their existing knowledge and experiences to influence the coding process. Given that the primary
emphasis of the study was on IMMs, the researchers categorized codes under five subcategories of IMMs—
hedges, boosters, engagement markers, attitude markers, and self-mentions. That is, when participants
talked about their perceptions of utilization of ChatGPT and Microsoft Copilot, they focused on realizing
hedges, boosters, attitude markers, self-mentions and engagement markers. Both researchers read the
entire data and coded them indepenntly. When they disagreed on a code, a third coder, familiarized with
qualitative data analysis and well versed in metadiscourse, was invited in to do the coding. The results of
intercoder relaibilty, using Cronbach’s alpha was .91. The rest of the discrepancies were discussed until full

agrememnt was reached.
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4. RESULTS

4.1. Investigation of the first research question

Regarding this research question, a one-way ANCOVA was performed to differentiate the results of the real-
ization of IMMs in post-test for three groups, namely ChatGPT, Microsoft Copilot, and control group. Test of
normality was conducted and data appeared to be normal for post-test (Pallant, 2020). Sig. value of Kolmog-
orov-Smirnova for posttest was checked (KS90 =.052, p >.05) (table 3).

. . TABLE 3. Tests of normality for post-test
To check for the assumption of equal vari- viorp

ances, the data were evaluated. Levene’s test result el ergEroy Sline drznlie ik

(F (2,87) = 1.217, p > .05) indicated that this as- Posttest  Statistic df Sig.  Statistic  df Sig.

sumption was upheld (Table 4). 089 0 076 974 %0 .08
Considering the assumption of linearity, the TABLE 4. Levene’s test of equality of error variances®

researchers found that a curvilinear relationship Dependent Variable: Posttest

was not proven for each group. Therefore, linearity F dfl df2 Sig.

assumption was met (Figure 4). 1.217 2 87 301

a. Design: Intercept + Pretest + Group

FIGURE 4. Linearity scatterplot for each group

20,00 © @ Group
O ChatGPT
o o o [} O Microsoft Copilot
O Control
18.00 o © = = O ChatGPT
~~ Microsoft Copilot
[} ] @ 0 ©  ~~Control

ChatGPT: RZ Linear = 0.049
Microsoft Copilot: R? Linear = 0.002
Control: R? Linear = 0.474

16.00

14.00

Posttest

12.00 —

10.00

6.00 10.00 12,00 1400 18.00

Pretest

The other assumption, homogeneity of regression slopes, was also satisfied (p > 0.5) (Table 5).

TABLE 5. Tests of between-subjects effects

Dependent Variable: Posttest

Source Type Ill Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 339.577 5 67.915 12.401 .000 425
Intercept 236.964 1 236.964 43.270 .000 .340

Group 61.027 2 30.514 5.572 .005 117

Pretest 51.837 1 51.837 9.465 .003 101

Group * Pretest 36.473 2 18.237 3.330 .041 .073

Error 460.023 84 5.476

Total 18608.000 90

Corrected Total 799.600 89

a. RSquared = .425 (Adjusted R Squared =.390)
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Table 6 displays an overview of the descriptive

Dependent Variable: Posttest

statistics for the scores across the three groups:

ChatGPT group (M = 12.70, SD = 2.52), the Microsoft

Group Mean Std. Deviation N

ChatGPT 127000 2.52095 20 Copilot group (M = 16.40, SD = 2.58), the control
Microsoft Copilot 16.4000  2.58110 30 group (M = 13.10, SD = 2.45). To decide the signif-
Control 13.1000  2.45441 30 icance of these variations in the posttest, ANCOVA
Total 14.0667  2.99738 90 was employed.

The results of ANCOVA (Table 7) indicated that after adjusting for the initial differences on the pretest,

statistically significant differences were seen among the groups on the posttest (F(2, 86) = 22.23, p < .05,

partial eta squared =.34).

TABLE 7. ANCOVA post-test results on IMMs in argumentative writing across groups

Dependent Variable: Posttest

Source Type 11l Sum of df e Se TR F sig. Partial Eta Squa-

Squares red

Corrected Model 303.103a 3 101.034 17.501 .000 379

Intercept 234.935 1 234.935 40.694 .000 321

Pretest 55.703 1 55.703 9.649 .003 .101

Group 256.698 2 128.349 22.232 .000 341

Error 496.497 86 5.773

Total 18608.000 90

Corrected Total 799.600 89

a. RSquared =.379 (Adjusted R Squared = .357)

To locate the differences between the three groups, pairwise comparisons were carried out (Table 8) to
assess the significant differences in the realization of IMMs in argumentative writing across the three groups.
The findings indicated that the difference was statistically significant (p <.05) in employing IMMs between the
ChatGPT group and Microsoft Copilot group, with the latter demonstrating superior performance. Furthermore,
the difference between ChatGPT group and control group was not statistically significant (p >.05). Overall, Mi-

crosoft Copilot group outperformed the other two groups in realizing IMMs in their argumentative writing.

TABLE 8. Pairwise comparisons for post-test scores of IMMs in argumentative writing across groups

Dependent Variable: Posttest

Tukey HSD
95% Confidence Interval
() Group (J) Group Mean Difference (I-J) Std. Error  Sig.
Lower Bound Upper Bound
Microsoft Copilot -3.70000* .65049 .000 -5.2511 -2.1489
ChatGPT
Control -.40000 .65049 .812 -1.9511 1.1511
ChatGPT 3.70000* .65049 .000 2.1489 5.2511
Microsoft Copilot
Control 3.30000* .65049 .000 1.7489 4.8511
ChatGPT 40000 .65049 .812 -1.1511 1.9511
Control
Microsoft Copilot -3.30000* .65049 .000 -4.8511 -1.7489

*. The mean difference is significant at the 0.05 level.
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4.2. Investigation of the second research question

Grammarly and teacher feedback were two types of feedback that were given to the students in this study.
On the one hand, Grammarly deals with three writing aspects: Diction, Language Use, and Mechanics. On
the other hand, teacher feedback may cover the five writing aspects: Content, Organization, Diction, Lan-
guage Use, and Mechanics. These types of feedbacks were given both in the first and second experimental

groups.

The second research question sought to examine the learners’ perception of the effectiveness of utiliz-
ing ChatGPT and Microsoft Copilot in realizing IMMs. The themes are presented in Table 9. The following two
sample extracts show what the leaners in the experimental groups thought about using the chatbots. For
example, in Extract 1, one of the language learners in the Microsoft Copilot group (participant 2) expresses
his points of view concerning the several advantages Microsoft Copilot can offer and the ways it can be su-
perior to ChatGPT.

Extract 1: The manner in which Microsoft Copilot assisted us in getting necessary information and organizing
our thoughts about IMMs was quite remarkable. | had not previously recognized its potential as a metadis-
course learning companion. It’s, in fact, superior to ChatGPT in a manner that it provided different choices,
and you can also learn from them other than your own prompts. The best part of Microsoft Copilot was that

the response was so clear and comprehensible. It delved into the details regarding the provided prompts.

In the second extract, another language learner in the ChatGPT group (participant 6) explained that

although ChatGPT is helpful and supportive, it was not an accurate detector of the IMMs he was looking for.

Extract 2: | felt that it supported our writing and metadiscourse realization. However, the responses to the
prompts were incomplete. It provided a short list of IMMs. More explanations were needed. Sometimes,
misunderstanding happened. It could not find IMMs in a given paragraph very accurately. No more choices,
other than the given prompts, were given through ChatGPT. | think the usual class by a teacher may be bet-

ter for students to realize IMMs in argumentative writing.

TABLE 9. ChatGPT and Microsoft Copilot coded focus group data

Themes/sub-themes Al-powered chatbot Codes

Positive perception
Creation of a short definition
ChatGPT Negative perception

Less comprehensible and applicable
No clear examples

Hedges . .
Positive perception

Providing more ideas on the marker
Clear definitions and responses

Microsoft Copilot Sensitive to implicit hedges

Negative perception
None
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Themes/sub-themes  Al-powered chatbot

Codes

ChatGPT

Positive perception

Creation of strong examples

Negative perception

Less creativity in clarifying metadiscourse
Examples in isolation not in a context

Boosters

Microsoft Copilot

Positive perception

Introducing a reliable source

Finding the marker in complex sentences
Appropriate use of marker in a sentence
Negative perception

Promoting dependency on machine

ChatGPT

Positive perception

Good indicator of this marker

Negative perception

No ability to find the marker in a text
Reduction of attention to the marker
Lack of a complete concept of the marker

Attitude markers

Microsoft Copilot

Positive perception

Promoting collaboration in realizing the marker

Being focused on the marker

Providing extra examples and prompts related to the marker
Negative perception

Giving lots of explanation and sometimes boring

ChatGPT

Positive perception

Creation of a clear definition

Negative perception

Unreliable source of marker detection
Creation of confused examples in a sentence

Self-mentions

Microsoft Copilot

Positive perception

Providing more explanation to make it compressible
Being easy to understand the marker

Providing argumentative paragraph with this marker
Negative perception

None

ChatGPT

Positive perception

Reliable source for this marker

Negative perception

Inappropriate use of the marker
Reduction of attention to the marker
Lack of a complete concept of the marker

Engagement markers

Microsoft Copilot

Positive perception

Promoting motivation in realizing the marker
Inspiring exercises

Introducing more other prompts related to the marker
Negative perception

None

Overall, the results of data taken from interview were in parallel with quantitative data analysis. Micro-

soft Copilot assisted the learners in employing and realizing IMMs in argumentative writing. Participants in

Microsoft Copilot group showed their satisfaction. Participants highlighted the role of Microsoft Copilot in

learning metadiscourse in general and IMMs in particular. They asserted that Microsoft Copilot gave them

appropriate choices of IMMs in writing argumentative writing to make it convincing.
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5. DISCUSSION

This section provides a comprehensive analysis and interpretation of the study’s findings. First, we summa-
rize the key results and their alignment with existing literature on the impact of Al-based tools on writing
abilities. Then, we delve into a comparative analysis of ChatGPT and Microsoft Copilot, highlighting specific
instances where one outperformed the other. We also explore the theoretical frameworks, as discussed in
the review of lieterure, that support our findings, including feedback theory. Finally, we discuss the practical
implications of our study for educators and learners, addressing the unique advantages and user experienc-
es offered by Microsoft Copilot, and conclude with a consideration of the study’s limitations and suggestions

for future research.

While both ChatGPT and Microsoft Copilot exhibited enhanced employment of IMMs in writing abilities
during the specified timeframe, the participants’ performance in Microsoft Copilot group was markedly su-
perior to that of their ChatGPT counterparts in the evaluation carried out after the treatment. The results
align with those observed by scholars investigating the effect of Al-based tools on the writing abilities of
university learners (Marzuki et al., 2023; Zhao, 2022). This study showed that Microsoft Copilot was better
than ChatGPT in metadiscourse instruction, which is in conflict with Esfandiari and Allaf-Akbary’s (2024b)
study, resulting in the contribution of ChatGPT to the learners in realizing IMMs. Esfandiari and Allaf-Akbary
found that ChatGPT-based instruction was more beneficial in employing IMMs in argumentative writing.
However, it is widely accepted that Al-powered tools can strengthen language learning in terms of writing
abilities (Kohnke et al., 2023; Rudolph et al., 2023). For example, learners in the Microsoft Copilot group
reported that the feedback provided was detailed and helped them understand their mistakes better, and
Microsoft Copilot made it easier to see where they needed to improve their writing. These ponits illustrate
the positive perceptions of the tool’s impact on the students’ writing skills. Additionally, we have expanded
the comparative analysis between ChatGPT and Microsoft Copilot. The detailed comparative analysis now
includes specific instances where Microsoft Copilot outperformed ChatGPT, such as providing more contex-

tual suggestions for improving IMMs.

Several factors underscoring the unique advantages and user experience offered by Microsoft Copilot
are detected. One of the key aspects is Microsoft Copilot’s seamless integration with Microsoft Office appli-
cations like Word and Outlook, providing a familiar and user-friendly interface that students are already
accustomed to, which reduces the learning curve and makes the tool more accessible (Scholl, 2024). This
familiarity contributes to higher student preference and engagement. Additionally, Microsoft Copilot’s ad-
vanced algorithms deliver contextually relevant suggestions and feedback, which help students effectively
use IM by suggesting appropriate transitions, hedges, and boosters that enhance the persuasiveness and
clarity of their arguments (Esfandiari & Allaf-Akbary, 2024c). This targeted feedback aligns closely with the
principles of effective feedback in language learning, as outlined by feedback theory, which emphasizes the
importance of specific, timely, constructive, and actionable feedback in improving performance. Another
significant advantage of Microsoft Copilot is its ability to provide real-time writing assistance, allowing stu-
dents to receive immediate suggestions and corrections as they draft their essays. This real-time support
is crucial in academic settings where time is often limited, and immediate feedback can significantly en-

hance the writing process (Campesato, 2024). Moreover, Microsoft Copilot’s customization features enable
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students to tailor the tool to their specific needs, providing a more personalized and effective writing as-
sistant compared to more generic tools like ChatGPT. The positive user experience with Microsoft Copilot,
combined with its ability to provide feedback that meets educational standards and expectations, further
solidifies its preference among students. Additionally, Microsoft’s reputation for strong security and data
privacy may instill more confidence in students and educational institutions, contributing to its widespread
adoption (Miller, 2024).

The outcomes derived from the investigation of interview data revealed a generally favorable percep-
tion considering the influence of Al-based tools. This observation aligns with existing literature concerning
learners’ viewpoints on the effects of Al-based tools on their writing practices (Yan, 2023). The generally
favorable disposition can be attributed to the excitement surrounding the execution of Al chatbots within
academic contexts. The results regarding the role of Microsoft Copilot in facilitating content generation are
consistent with the claims made by Guo et al. (2022) and Marzuki et al. (2023). The results of our study in-
dicated that a significant number of learners held positive views regarding Microsoft Copilot. This supports
the results of Chen et al. (2020), which spotlighted educators’ recognition of the difficulties in learning and
their openness to integrating Al-enhanced learning methodologies in their future instructional practices.
Microsoft Copilot presents significant advantages for individuals engaged in L2 learning by facilitating the
generation of precise and contextually relevant points. Through its provision of instantaneous suggestions
and corrections, Microsoft Copilot aid learners in refining their linguistic abilities while deepening their
comprehension of grammar and lexicon in a foreign language (Pym & Hao, 2024). Furthermore, the tools
can deliver customized recommendations aligned with user preferences, thereby optimizing the learning

experience and catering to specific requirements.

As the findings of the study show, Microsoft Copilot stands as a crucial resource for L2 learners aspir-
ing to elevate their language proficiency. Microsoft Copilot serves as a valuable tool for helping EFL lean-
ers learn IMMs in an L2 by delivering immediate suggestions and corrections during the writing process
(Pan, 2024). This functionality enables users to broaden their knowledge of IMMs by presenting alternative
terms or expressions in the desired language (Khadimally, 2022). Furthermore, Microsoft Copilot can offer
metadiscourse recommendations that are contextually pertinent to the material being composed, thereby
facilitating the learning of new IMMs within the correct context (Bowen & Watson, 2024). By leveraging the
language support capabilities of Copilot, users can refine their metadiscourse realization skills and elevate
their overall competence in an L2. Through consideration of prior knowledge and experience, Al can select

tasks, activities and plan lesson in language learning (Vurdien & Chambers, 2024).

Thefidnings can be explained in terms of feedback theory, which emphasizes the importance of providing
specific, timely, and actionable feedback to improve performance. In our study, the Al chatbots, particularly
Microsoft Copilot, provided immediate and detailed feedback on the use of IMMs. This immediate feedback
acted as a critical support mechanism, helping learners internalize and apply IMMs effectively in their writing.
The superior performance of the Microsoft Copilot group can be attributed to its ability to deliver precise and
contextually relevant feedback. This aligns with feedback theory, which posits that effective feedback should
be clear, specific, and given promptly to facilitate learning and improvement (Nassaji & Kartchava, 2024). The

positive perceptions reported in semi-structured interviews suggest that learners found the detailed feed-
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back from Microsoft Copilot highly beneficial, reinforcing their understanding and application of IMMs. The
structured feedback helped learners focus on key aspects of their writing, making the necessary adjustments

in real-time, thus enhancing their overall writing skills and proficiency in using IMMs.

The observed differences in the effectiveness of IMMs between Microsoft Copilot and Chat-GPT may be
attributed to their underlying transformer model architectures. Microsoft Copilot is built on a sophisticated
transformer model specifically designed to enhance language understanding and generation, optimized
for tasks requiring nuanced language use, such as incorporating IMMs. This model effectively handles long-
range dependencies and contextualizes information across sentences, generating coherent and contextu-
ally relevant IMMs (Esfandiari & Allaf-Akbary, 2024c). In contrast, ChatGPT, based on the advanced GPT-4
architecture, is a generalist model excelling in generating coherent texts across diverse topics but may not
prioritize specific linguistic features like IMMs as effectively as specialized models (Roumeliotis & Tselikas,
2023). The composition of training data and frequency of updates also significantly impact the language
generation capabilities of these Al models. Microsoft Copilot benefits from training on datasets rich in ac-
ademic and argumentative texts, enhancing its ability to generate texts with effective IMMs. In contrast,
Chat-GPT’s broader corpus may not prioritize these features as strongly. Additionally, Microsoft Copilot may
receive more frequent updates focused on the latest academic and professional writing trends, further refin-
ing its capabilities (Minnick, 2025). Algorithmic enhancements, such as advanced techniques for improved
contextual understanding and discourse modeling, contribute to Microsoft Copilot’s superior performance.
Sophisticated feedback mechanisms within Copilot allow it to learn from user interactions, continuously
refining its language generation capabilities over time (Stratton, 2024). These combined factors—model ar-
chitecture, specialized training data, frequent updates, and algorithmic enhancements—may explain the
superior performance of Microsoft Copilot in generating effective and contextually relevant IMMs compared
to Chat-GPT.

Overall, the synergy between feedback theory and the practical application of GPT as a writing assistant,
as exemplified by Microsoft Copilot, highlights the transformative potential of integrating effective feedback
mechanisms with advanced Al tools to enhance language learning and writing processes, ultimately sup-

porting students in achieving their academic goals.

5.1. Implications, Limitations, and Suggestions for Further Research

The results of this study have several implications for future teaching practices, particularly in the context of
teaching metadiscourse in argumentative writing. Language educators can integrate Al tools like Microsoft
Copilot into their curriculum to provide personalized feedback on the use of IMMs, helping learners under-
stand the importance of these markers in structuring their arguments and engaging their audience. The
use of Al in language instruction can also help identify areas where students struggle with metadiscourse
and offer targeted interventions to address these challenges. Additionally, the educators should consider
providing training to students on how to effectively use Al tools, ensuring that they can fully leverage the
benefits of these technologies in their learning process. By incorporating Al-powered feedback, educators
can enhance students’ awareness and usage of IMMs, ultimately improving the overall quality of their argu-

mentative writing.
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This research posits that Al-driven language learning can serve a vital function in fostering the educa-
tional experiences of EFL learners, thereby significantly advancing their language learning processes. These
tools provide a more delightful and customized learning environment, which fosters and enthusiasm for
ongoing language study. Platforms enhanced by Al, such as Microsoft Copilot, enable learners to apply lan-
guage abilities at their own convenience and from various locations. This accessibility empowers learners
to assume control over their educational trajectories, promoting a feeling of independence and self-con-
trol. Furthermore, the study emphasizes the great influence of Al-based language learning within EFL class-
rooms, particularly their capacity to create personalized and adaptive learning experiences. Interacting
with these dynamic Al systems allows learners to receive immediate feedback, constructive assessments,
and diverse sentence structures, all of which contribute to continuous improvement and enhance their con-

fidence in using an L2 language.

By offering personalized feedback, these Al tools enable tailored instructional strategies, addressing
specific learner needs and fostering critical writing skills through real-time feedback. Additionally, they
streamline the assessment process, reducing educators’ workloads and allowing focus on interactive teach-
ing. The integration of Al chatbots creates adaptive learning environments that offer continuous support,
improving student motivation and outcomes. Furthermore, Al-driven insights aid educators’ professional
development by identifying areas needing improvement, leading to more effective teaching practices. Over-
all, Al chatbots can revolutionize language instruction through personalized learning, efficient assessment,

and continuous professional development.

This study is, however, susceptible to several limitations, including the use of a restricted sample size,
the absence of a delayed posttest to assess learners’ understanding of IMMs, and a focus solely on IMMs
rather than encompassing interactive metadiscourse as well. Additionally, all participants were drawn from a
pool of individuals possessing advanced language proficiency. The research employed an interview to collect
data regarding participants’ attitudes towards ChatGPT and Microsoft Copilot. Other methodologies, such as

think-aloud protocols, could be employed to obtain more profound insights into learners’ perspectives.

6. CONCLUSIONS

Thefindings from the present study suggested that Microsoft Copilot may significantly contribute to improv-
ing IMMs in writing argumentative paragraphs. The results indicated that Microsoft Copilot group demon-
strated higher levels of comprehension of IMMs in the posttest. The notable effects, along with learners’
positive views regarding these tools, can contribute a new dimension to the existing literature on Al-pow-
ered chatbots. The findings of the present study enhance and expand upon theories regarding feedback
as a dialogic procedure, positioning Microsoft Copilot and ChatGPT as feedback applications that may be
seamlessly incorporated into extensive writing courses. The results of the research indicated that the com-
munication enabled by the chatbots throughout the writing process significantly enhance learners’ learn-
ing. This engagement positively affects learners’ approaches to seeking feedback, their responsiveness to

it, and their ability to enhance their argumentative writing skills.
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Based on the findings of the study, learner autonomy is one area Al tools such as copilot paly a key role

in developing it. EFL learners can use them at their own pace to learn new language points, ask them to

provide individulaised feedback, and adjust their learning following the feedback they receive. These process-

es will help learners to take resposibilty for their own learning, become accountable, and eventually achieve

autonomy in learning. We recommend language teachers encourage language leanrers to use such tools and

familairze them with the most frequently used Al tools, because teachers will not always be available to help

them. Another area the results of the study may be useful is intelligent data-driven learning (Esfandiari & Al-

laf-Akbary, 2024c), because Al tools such as copilot are inteligent and based on large language moldes (LLMs)

and can be particularly helpful in fostering writing abilities. EFL learners can use these tools to provide them

with several authentic senstence examples, discover the rules by analysing such senetnces, and learn how a

particular rule is naturally used in real-life sitautions. Language teachers can also utilize such tools to provide

learners with sufficient natural input, exposing them to the language native-English speakers actually use.
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RESUMEN

El auge de los chatbots de inteligencia artificial (IA) ha transformado significativamente el panorama educativo, ofrecien-
do numerosas oportunidades para la innovacién y el cambio. El presente estudio evalué los efectos comparativos de la
instruccion basada en ChatGPT y Microsoft Copilot en ayudar a los aprendices iranies de inglés como lengua extranjera
(EFL) a identificar y realizar marcadores de metadiscurso interactivo (IM) en la escritura argumentativa y a explorar sus
actitudes hacia estos dos chatbots. Basado en el marco tedrico de IM, este estudio siguié un disefio paralelo convergente.
El estudio involucrd a 90 aprendices de idiomas, tanto hombres como mujeres, asignados aleatoriamente a tres grupos:
grupo basado en ChatGPT (n = 30), grupo de Microsoft Copilot (n = 30) y un grupo de control (n = 30). A los grupos expe-
rimentales se les proporcionaron 10 consignas por sesion para la implementacion de marcadores IM, resultando en 60
consignas a lo largo de seis sesiones. La instruccion incluyd un entrenamiento inicial en el uso de las herramientas de
IA respectivas, seguido de sesiones practicas enfocadas en identificar y usar marcadores IM en la escritura. El grupo de
control recibié instruccién convencional, que implicaba identificar marcadores IM en pasajes de lectura con la guia del
instructor. Se diseflaron preguntas de entrevista para obtener perspectivas de los aprendices sobre sus experiencias con
ChatGPT y Microsoft Copilot. Las respuestas de los datos de la entrevista sobre las percepciones de los aprendices fueron
analizadas mediante andlisis tematico. Los resultados mostraron que el grupo de Microsoft Copilot demostré un rendi-
miento superior en comparacién con los otros dos grupos en la identificacion de marcadores IM en el post-test. Sin embar-
go, un analisis de covarianza (ANCOVA) mostré que la diferencia entre el grupo basado en ChatGPT y el grupo de control
no fue estadisticamente significativa. Ademas, las respuestas a las entrevistas semiestructuradas indicaron que todos los
aprendices tenian una percepcion positiva de Microsoft Copilot para emplear marcadores IM en la escritura argumentati-
va. Este estudio contribuye al campo proporcionando evidencia empirica sobre la efectividad de chatbots impulsados por
IA especificos en la mejora de habilidades criticas de escritura, especificamente a través de la lente de IM.

PALABRAS CLAVE Aprendizaje mejorado con IA; Realizacién del metadiscurso; Entrevista semiestructurada.

1. INTRODUCTION

The integration of Al (artificial intelligence) into educational systems has brought about significant changes,
enhancing both teaching and learning processes. Al-powered tools offer personalized learning experienc-
es, adapting to the unique needs of each student. These tools analyze students’ performance and provide
tailored feedback, helping them to overcome specific challenges and improve their skills (LaRue Keeley,
2024). Recent studies (e. g., Lo et al., 2024) have shown that Al-driven educational technologies can improve
learning outcomes, increase accessibility, and foster a more inclusive learning environment. By leveraging
machine learning algorithms, educational platforms can predict student performance, identify at-risk stu-
dents, and provide timely interventions to support their academic progress (Sadiku et al., 2022). Thus, the
impact of Al on education is profound, transforming traditional educational models and paving the way for

innovative pedagogical approaches (Holmes et al., 2022).

This study explores the uncharted territory of how Al-assisted chatbots, specifically ChatGPT and Mi-
crosoft Copilot, enhance interational metadiscourse markers (IMMs) in EFL learners’ argumentative writ-
ing. This research goes beyond theoretical discussions by providing empirical evidence of the effectiveness
of these Al tools in improving critical writing skills. By comparing ChatGPT and Microsoft Copilot within

an educational context, this research showcases their advanced natural language processing capabilities,
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which allow for more nuanced and context-aware interactions than traditional Al tools. This ability to pro-
vide personalized feedback is particularly beneficial for fostering IMMs, which is often lacking in more rigid,
rule-based systems. The real-time, adaptive feedback they offer can lead to more engaging and effective
learning experiences, thus improving educational outcomes. The continuous updates and improvements in
ChatGPT and Microsoft Copilot ensure they remain at the forefront of technological advancements, provid-
ing cutting-edge solutions that evolve with educational demands. This dynamic nature sets them apart from
other Al tools that may not receive regular updates or enhancements, thereby maintaining their relevance

and effectiveness in educational contexts.

Lo et al. (2024) ssytematiclly reviewed the appliaction of Al (e.g., ChatGPT) in the English as a second/
foreign language education in 70 empirical research studies and found that the majority of the studies
(n=29) had focused on the students’ use of Al tools in writing, including, but not limited to, the generation
of ideas in writing, writing organization and structure, and spelling and grammar in writing. Lo et al’s sys-
tematic review highlights the potential benefits of using Al tools to enhance different facets of writing skills.
However, there is a growing need to extend this line of research to explore the impact of Al on interactional
metadiscourse (IM) in argumentative writing. Investigating how Al tools like ChatGPT and Microsoft Copilot
can assist learners in effectively using IMMs in their writing provide a deeper understanding of the role of Al
in facilitating more nuanced and coherent written communication. This study may contribute to the broader
field of language learning and offer practical insights for educators and learners seeking to leverage Al for
advanced writing skills development. Therefore, more research studies are needed to help language teach-
ers to gain a better understanding of how these Al-powered chatbots can be safely implemented in language
classes to facilitate the teaching/learning process. Against this background, the current research examined
how the application of Al chatbots contributes to the employment of IM in argumentative writing abilities of

English-as-a-foreign language (EFL) learners.

This research study is innovative in several keyways. Firstly, it provides a comparative analysis of two
leading Al models in the context of language teaching and learning, offering valuable insights into their rel-
ative strengths and weaknesses. Secondly, the study employs a detailed examination of transformer model
architectures and training data updates, shedding light on the underlying causes of performance differenc-
es. Finally, this research contributes to the ongoing discourse on Al-assisted education by highlighting the
potential of Al tools to enhance specific aspects of academic writing, thereby informing future developments
in Al-driven educational technologies. Overall, the combination of advanced language processing, person-
alized feedback, and continuous improvement make ChatGPT and Microsoft Copilot superior options for
enhancing EFL learners’ IMMs in argumentative writing. The study provides valuable insights for educators
and policymakers aiming to implement effective Al-assisted strategies in their curricula, potentially leading

to more effective teaching methods and improved learning outcomes.

The significance of of using Al tools in the realization of IMMs for Iranian EFL learners lies in their capa-
bility to enhance their argumentative writing skills. Iranian language learners follow discourse and linguistic
patterns in their argumentation, which may differ from those native-English writers use (Pearson & Abdol-
lahzadeh, 2023). Mastering IMMs helps bridge such discoursal differences, making their writing more effec-

tive and culturally appropriate. It also improves critical thinking and argumentation skills, which are crucial
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for presenting ideas clearly, anticipating reader objections, and providing appropriate rebuttals. Lastly, in
the globalized world, persuasive English writing is a valuable skill, enabling Iranian EFL learners to engage
effectively in academic and professional settings. Highlighting these points underscores the importance of
this study for English language education in Iran. Therefore, the following research questions were raised in

order to accomplish the purposes.

1. Are there any significant differences between ChatGPT-based instruction, Microsoft Copilot, and
conventional instruction in employing IMMs among Iranian advanced EFL learners while producing

argumentative writing?

2. How do thelearnersin experimental groups perceive ChatGPT-based instruction and Microsoft Copilot
as feedback and learning tools while using IMMs in their argumentative writing skills?

2. LITERATURE REVIEW

In this section, firstly, we explain the theory we have used to base this study on and disucss how it is related
to the present study. Next, Hylands’ (2019) model of interactional metadiscourse, as used in the study, is
introduced and elaborated on, followed by summaries of the fidnings of the empirical studies on metadis-
course, and the critical evaluation of these studies. Lastly, the role of Al tools in language education, most
specifically ChatGPT and Microsoft Copilot, is explained, and the research studies using Al in language edu-

cation are summarised, and their limitations are discussed.

2.1. Theoretical framework of the study

Feedback theory in language learning, which emphasizes the importance of specific, timely, constructive,
and informative feedback, significantly enhances learners’ linguistic abilities by helping them identify their
progress and areas needing improvement. Studies like those by Nassaji and Kartchava (2024) and Moser
(2020) have underscored the role of feedback in fostering engagement, self-regulation, and performance
in learners. This process promotes a growth mindset where challenges are viewed as opportunities for de-
velopment. Meanwhile, GPT-4 and Microsoft Copilot as writing assistants offer a practical application of
feedback theory by providing immediate, precise, and constructive feedback to writers. GPT-4 and Micro-
soft Copilot aid in idea generation, content creation, editing, and proofreading, thereby not only enhanc-
ing efficiency and creativity but also aligning with the principles of effective feedback (Van, 2023). For in-
stance, when GPT-4 and Microsoft Copilot suggest improvements or identifies errors, they act as forms of
corrective feedback that writers can utilize to refine their work, as a human tutor or an editor does. This
immediate feedback loop supports writers in making real-time adjustments, fostering a continuous learn-
ing process that mirrors the benefits highlighted in feedback theory (Mackey, 2020). By integrating these
feedback mechanisms, GPT-4 and Microsoft Copilot help maintain consistency, accuracy, and originality in
writing while addressing quality control and ethical considerations. In essence, the synergy between feed-
back theory and GPT-4 and Microsoft Copilot as writing assistants demonstrate how advanced Al tools can
operationalize theoretical principles of feedback, providing writers with support and guidance needed to

enhance their skills and produce high-quality work (Bautista, 2024). This combined approach underscores
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the transformative potential of leveraging feedback and Al technology to foster improvement in both lan-

guage learning and writing processes.

The present research was grounded in feedback theory process (Winstone & Carless (2020) and Bar-
rot’s (2023) ChatGPT speculation, with the objective of employing GPT-4 and Microsoft Copilot as tools for
providing formative feedback that incorporates both self-assessment and peer-assessment. The concep-
tual framework for utilizing GPT-4 and Microsoft Copilot to improve formative feedback can be examined
through two prominent theories. The first is the dialogic feedback model articulated by Winstone and Car-
less (2020), who contend that feedback characterized by interactive dialogue allows students to clarify their
expectations, obtain essential information and guidance, and enhance their learning outcomes. GPT-4 and
Microsoft Copilot facilitate this interactive process by responding to user inquiries regarding various aspects
of writing, providing suggestions as needed, and acting as an accessible support tool. Additionally, it iden-
tifies and rectifies errors, thereby enriching the interactive exchange. The second theory is Barrot’s (2023)
view of GPT-4 and Microsoft Copilot as reliable writing assistants that offer prompt, context-sensitive, and

personalized feedback to students at various stages of their writing endeavors.

The current study followed a comparative study of Al-based assessments (ChatGPT and Microsoft Co-
pilot) as feedback tools to help learners realize IMMs and assess their impact on learners’ argumentative
writing skills. For this reasosn, we now turn to metadiscourse to explain its princples and summarise the

fidnings of previous studies in this area.

2.2. Interactional metadiscourse

Metadiscourse serves an essential function in achieving persuasion in all forms of human communication.
Despite the seemingly impersonal nature of academic writing, establishing a suitable connection between
the author and the audience is essential for effectively conveying a credible argument (Qiu et al., 2024). In
order to achieve this goal, writers must utilize rhetorical strategies that are persuasive to their audience.
Metadiscourse is a term frequently utilized in discourse analysis, denoting features of a text that pertain to
its structure or substance (Adel, 2023). Metadiscourse involves the linguistic strategies utilized by writers
or speakers to influence how a recipient understands a written or spoken work. Following Hyland’s (2019)
interpersonal metadiscourse, the current research shed light on the IMMs (table 1). Regarding argumenta-
tive writing, IMMs are crucial to support the writer’s ideas and aid the reader’s understanding (Abdelrahim
& Abdelrahim, 2020).

TABLE 1. Interactional metadiscourse in Hyland’s model (Hyland, 2019, p. 58)

Interactional metadiscourse Definition Examples
Hedges refrain from commitment perhaps; about
Boosters emphasize assurance certainly; clearly
Attitude markers conveying the writer’s stance unfortunately; | agree
Self-mentions author mention I; my
Engagement markers intentionally foster a connection with the reader consider; note
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IMMs pertain to the methods by which writers engage in interaction through the intrusion and commen-
tary on their own messages (Hyland, 2019). The primary objective for writers is to clarify their perspectives
and actively involve readers by inviting them to react to the developing narrative. This process reflects the
writer’s distinctive persona recognized within the community, encompassing the manner in which they ar-
ticulate judgments and explicitly align themselves with their audience. IMMs serve a fundamentally eval-
uative and participatory role, demonstrating solidarity, anticipating counterarguments, and engaging in a
hypothetical dialogue with others (Gordon, 2024). It illustrates the degree to which the writer endeavors to

collaboratively construct the text alongside the readers.

To enhance their understanding of metadiscourse, scholars have undertaken investigations in a variety
of scholarly genres including research articles (RAs) (Hyland & Jiang, 2022; Li & Xu, 2020; Pearson & Abdol-
lahzadeh, 2023), concluding that metadiscourse has been essential in organizing discourse, involving the
audience. The findings of these studies showed that in RAs writers tend to engage with their audience in an
impersonal manner rather than a personal tone. This preference for impersonal metadiscourse can be at-
tributed to the characteristics of research article writing, where the primary function of metadiscourse is to
facilitate the reading experience by signaling the structure of the discourse and elucidating the relationships
and meanings of the propositions presented. Other studies adopted an experimental approach such as the
incorporation of learning-oriented language assessment into metadiscourse (Esfandiari & Allaf-Akbary,
2024a), explicit and implicit teaching of IMs (El-Dakhs, et al., 2022), and metadiscourse learning through
Al-powered chatbots (Esfandiari & Allaf-Akbary, 2024b), stating that ChatGPT-based instruction was useful

in learning and employing IMMs and learners had positive viewpoints towards ChatGPT-based instruction.

Ho and Li (2018) conducted research to analyze 181 argumentative essays written by first-year univer-
sity students in a timed writing task using the interpersonal model of metadiscourse. The findings showed
that low-rated essays had difficulties using metadiscourse to construct convincing arguments compared to
high-rated essays. The study suggested that teaching and learning metadiscourse should be implemented in
secondary and early tertiary education to help learners effectively use metadiscourse in academic writing.

Esfandiari and Khatibi (2022) analyzed 240 English academic RAs by American and Persian scholars to
study IM. Using Hyland’s (2019) interpersonal model, Esfandiari and Khatibi examined common features and
different purposes in abstracts, introductions, and conclusions across American and Persian international
and national corpora. Similarities were found in metadiscourse preferences between American and Persian
academics, but differences in marker utilization featured as well. The results suggested that cross-cultural
influences play a significant role in the frequency and utilization of interactional resources.

In their study, Rostami Aboo saeedi et al. (2023) conducted interviews with Iranian EFL graduate stu-
dents to examine their perspectives on using IMMs in their theses. A total of 20 participants, including 15 fe-
males and 5 males, were interviewed. The interviews focused on topics such as general concepts, audience,
language support, organization, and attitude. The analysis of the interviews revealed five main themes:
general, audience-related, language support, organization, and attitude. Participants expressed a prefer-
ence for research topics that are engaging and practical. Using attitude markers, engagement markers, and
hedges effectively aids expressing viewpoints in theses, as stated by interviewees. They also discussed their
challenges with writing coherence and cohesion in their theses, highlighting the importance of using mark-
ers to convey their viewpoints effectively.
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In another more recent study, Qui et al. (2024) investigated IM, including hedges, boosters, attitude
markers, and self-mentions in a corpus of L1-English expert and L1-Chinese student writing in Agricultural
Science. Both groups showed differences in the use of these metadiscourse features, with L1-English ex-
perts using more hedges and L2 students using more boosters and attitude markers. Despite some similar-
ities in functional subtypes, L1-English experts excelled in stating a goal or purpose in self-mentions. The
analysis revealed discipline-related metadiscourse challenges for students. The study suggested the need
for improved coding methods and highlights the importance of teaching metadiscourse to discipline-spe-

cific writers using relevant corpora.

Despite the significant advancements in understanding metadiscourse within academic contexts, as
reviewed above, which underscore the role of impersonal engagement in structuring academic discourse,
critical gaps remain that necessitate further investigation, particularly in the context of Al-assisted learning
tools. The above-reviewed studies emphasize the structural importance of metadiscourse but have not ex-
plored the potential of Al tools to transform these dynamics by providing interactive and personalized en-
gagement. While experimental approaches by Esfandiari and Allaf-Akbary (2024b) have demonstrated the
effectiveness of Al in teaching metadiscourse, their study did not compare the benefits of different Al-chat-
bots. Ho and Li (2018) highlighted the struggle which students face in using metadiscourse effectively to
construct convincing arguments, pointing to the need for early education in metadiscourse that the current
research seeks to address by evaluating how different Al tools can enhance argumentative writing skills
through consistent guidance. By focusing on Al-assisted learning environments, this study addresses the

limitations of previous studies that often isolate metadiscourse from its broader communicative context.

Examining the specific impact of two different Al tools on EFL learners’ interactional metadiscourse in
argumentative writing, our study aims to provide new insights and practical applications, enhancing meta-
discourse learning and usage among EFL learners. Therefore, in the next section, we will explain Al tools and

present a critical discussion of the studies in this area.

2.3. Al-powered Chatbots in language education

As new tools continue to emerge with the advancement of technology, one of the most cutting-edge and
contemporary technologies is Al. Al encompasses a class of systems which can be mechanized by utiliz-
ing technologies such as intelligent retrieval and statistical procedures (Lee et al., 2023). These systems
have the capability to assist learners in performing tasks more quickly and accurately than they could on
their own (Shneiderman, 2022). The advancement of Al-powered technologies has simplified the process
for learners to receive feedback on their written work (Marzuki et al., 2023). The employment of Al chatbots
such as ChatGPT to enhance feedback in writing courses is an emerging field that warrants additional re-
search (Barrot, 2023). ChatGPT’s role as a learning aid can be linked to constructivism. The constructivist
learning theory asserts that individuals actively build their understanding by interacting with new informa-
tion, which they then assimilate with their prior knowledge (McCourt, 2023). Allagui (2023) suggests that
ChatGPT has the ability to aid learners in their writing by offering suitable guidance on content and struc-
ture while they are composing their work. Learners have the opportunity to obtain personalized feedback
that is appropriate for their specific requirements. Integrating Al literacy across academic disciplines helps
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students connect Al knowledge with their field-specific learning, fostering a comprehensive understanding
of Al’s impact and developing critical evaluation skills (Kim et al., 2022). To bridge the theoretical gap, we
have explained how Al chatbots’ advanced natural language processing capabilities can enhance IMMs. For
instance, Al tools can analyze and generate texts with nuanced context awareness, offering learners imme-
diate and contextually appropriate feedback on their use of IMMs. This connection is supported by studies
that show how technology-mediated feedback can improve learners’ writing skills by providing targeted

guidance and promoting self-regulated learning (Xue, 2024).

Some studies have been conducted to highlight the significance of Al in learning lexical items and lan-
guage structure (Wang & Guo, 2023), in giving feedback and invaluable data (Dai et al., 2023; Rudolph et al.,
2023), promoting learners’ motivation (Ali et al., 2023), in creating fine texts (Gao et al., 2023), in develop-
ing learners’ writing skill (Mahapatra, 2021; Yan, 2023), thereby showing learners’ positive attitude towards
Al, in personalized language learning (Amirjalili et al., 2024; Esfandiari & Allaf-Akbary, 2024c), in improving
EFL speaking practice (Clark, 2024), demonstrating a positive influence on learners’ speaking abilities, en-
compassing accuracy and fluency. Huang et al. (2023), for example, carried out a comparative analysis to
evaluate the academic achievement and learners’ involvement in an Al-enhanced classroom in contrast to
a traditional classroom without Al technology. The outcomes demonstrated that learners in the Al-driven
classroom revealed better learning results and increased levels of engagement, compared with their coun-
terparts in the non-Al classroom. Huang and Zou (2024) examined the roles of enjoyment and readiness
to engage in communication with Al. The results showed a positive and useful impact of Al in enhancing

learners’ communication.

Several limitations emerge from the studies conducted on Al writing tools and theirimpact on EFL learn-
ers. For instance, Zhao (2022) critiques the focus of digital writing tools on revising and editing, highlighting
a scarcity of support during the actual writing process, which may limit the development of holistic writing
skills in learners. Moreover, Marzuki et al. (2023) highlight the positive perceptions of EFL teachers towards
various Al writing tools, but they rely on qualitative data from a small sample, which may not fully capture
broader trends and efficacy across diverse educational settings. Similarly, Escalante et al. (2023) compare
Al-generated feedback with human tutors, finding no significant difference in outcomes, suggesting that a
blended approach might be most effective. However, the study does not address the nuances of integrating

such feedback seamlessly into traditional teaching methods.

Several other studies, as reviewed in this section, have focused on technology acceptance and its im-
pact on learners. Wu et al. (2024), for example, employ the technology acceptance model and reveal that
perceived ease of use significantly influences learners’ attitudes towards Al. However, the study indicates
that perceived usefulness did not have a significant predictive value, suggesting potential gaps in aligning
Al tool functionalities with learners’ specific needs. Furthermore, Huang et al. (2024) underscore the role of
generative Al acceptance and teachers’ enthusiasm in enhancing learners’ well-being and self-efficacy. Nev-
ertheless, the study does not address practical implementation strategies to sustain these positive effects.
Additionally, Kim et al. (2024) identify both benefits and challenges in using a ChatGPT-4 integrated system
but do not extensively explore long-term impacts on learners’ writing performance and emotional engage-

ment. Boudouaia et al. (2024) demonstrate the effectiveness of ChatGPT-4 in improving EFL writing skills,
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but the controlled experimental design may not reflect real-world classroom dynamics and potential chal-
lenges in Al adoption. Lastly, Mahapatra (2024) reports positive impacts of ChatGPT on ESL students’ writing
skills but emphasizes the need for proper training, highlighting a potential gap in resource availability and
accessibility for effective Al tool utilization.

3. METHOD

3.1. Population and sample

The current study consisted of 90 advanced male and female EFL learners aged between 25 and 28. Their
first language was Turkish. These learners were registered at the academic center for education, culture,
and research (ACECR) in Ardabil, Iran. The participants were chosen through convenience sampling from
a larger pool of 142 learners, built on their performance in Michigan Test of English Language Proficiency
(MTELP) (Lim, 2011). Advanced learners are more capable of engaging deeply with Al tools like ChatGPT and
Microsoft Copilot, which are designed for high-level language processing and feedback. This proficiency
level ensures that the impact of these tools can be more clearly observed and measured. None of the par-
ticipants had already utilized ChatGPT and Microsoft Copilot to enhance their proficiency in writing. Other
inclusion criteria involved extensive years of learning experience, and a strong background in academic
writing, evidenced by coursework and writing samples. We also considered their professional writing ex-
perience, self-assessment of writing skills, recommendations from language instructors, and previous re-
search participation. These comprehensive criteria ensure the participants possess a high level of language
competence, enhancing the validity and reliability of our study’s findings in terms of the impact of Al plat-

forms on their interactional metadiscourse in writing.

Before the treatment sessions began, the participants were briefed on the objectives of the research and
what was expected of them. In order to guarantee the participants’ proficiency level, all participants were
required to take MTELP. Learners scoring above 70 percent were categorized as advanced level language
learners (Phakiti, 2003). Ultimately, the participants were randomly assigned into three different groups: 30
participants in the ChatGPT group, 30 in the Microsoft Copilot group, and 30 in the control group. All groups
received printed materials on introductory concepts of IMMs and their subcategories. The experimental
groups shared 15 personal computers (one for every two participants) connected to the internet. They re-
ceived 10 prompts per session related to IMMs, using ChatGPT and Microsoft Copilot over six sessions, total-
ing 60 prompts, with a posttest in the final session. Prompts included identifying verbs for ‘Hedges’, provid-
ing examples of ‘Hedges’ and ‘Boosters’, and writing paragraphs including IMMs. Both experimental groups

used the same prompts and received responses from their respective Al systems.

Prior to the grouping procedures and instructional courses, all participants underwent a metadiscourse
pretest. This pretest involved analyzing four samples of TOEFL argumentative writing paragraphs to identify
and underline IMMs. Participants who mistakenly underlined words with propositional meaning were ran-
domly assigned to a study group, while those who correctly identified IMMs were not included in the further
analysis. Before engaging in the study, the participants provided their consent to confirm that their partici-

pation was voluntary. At the outset of the treatment session, the participants received detailed information
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regarding the specific aims of the research. Treatment intervention lasted for nine sessions (three sessions
per week). The first two sessions were to teach how to use Al-powered chatbots (following Mathur & Maha-
patra, 2022, advocating the provision of training for students prior to the implementation of a digital tool in

educational settings) and introductions of metadiscourse. Each session took two hours.

3.2. Research Instruments

Four assessment instruments were employed in this research: the MTELP, a semi structured interview, a pre-

test, and a post-test as explained below.

3.2.1. MTELP

The MTELP is a standardized test designed to assess the English language skills of non-native speakers. It is
divided into three sections in a multiple-choice format. This dependable evaluation consists of 40 grammar
items presented in a conversational style, 40 vocabulary questions on synonyms or sentence completion,
and 20 items aimed at assessing reading comprehension. The entire test administration lasted for 100 min-
utes. While the MTELP is regarded highly reliable, its reliability was assessed using the KR-21 formula, which
yielded a reliability index of .81 in the context of this study.

3.2.2. Semi-structured interview

The next instrument employed was a researcher-developed, semi-structured interview that focused on the
participants’ experiences with ChatGPT-based instruction and Microsoft Copilot. The research interview was
researcher-made to fit the study’s needs, using a semi-structured format. This approach balanced guided
questions with the flexibility to explore emerging topics based on participants’ responses, ensuring com-
prehensive and relevant data. The questions were specifically tailored to capture the unique perspectives
of EFL learners using Al tools such as Microsoft Copilot and ChatGPT, enhancing the study’s reliability and
validity. The interview development process followed five stages. Ultimately, three main interview ques-
tions were crafted. To ensure the content validity of the interview, two experts in educational psychology
were consulted to evaluate the questions. Based on their feedback, the researchers reduced the number of

questions from seven to three.

1. We employ ChatGPT and Microsoft Copilot for the assessment of our writing skills and those of
our colleagues. How would you differentiate between the two instruments and characterize your

interaction with the instruments?

2. ChatGPT and Microsoft Copilot provide feedback on multiple elements of the writing, such as five

subcategories of IMMs. How are the two instruments different regarding giving feedback?

3. What recommendations can you provide to enhance the effectiveness of utilizing ChatGPT and

Microsoft Copilot in realizing IMMs?
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3.2.3. Pretest

Prior to the intervention, a pretest was administered to assess the initial ability of participants to identify
and use IMMs in their writing. The pretest included four samples of TOEFL iBT (Test of English as a Foreign
Language) argumentative writing paragraphs. Participants were asked to identify and underline IMMs in
these samples. This pretest helped to determine the participants’ baseline proficiency in using IMMs. Parti-
cipants who mistakenly underlined words with propositional meaning were randomly assigned to the study

groups, while those who correctly identified IMMs were excluded from further analysis.

3.2.4. Posttest

At the end of the intervention, a posttest was conducted to evaluate the effectiveness of the instruction
provided to each group. The posttest involved writing two argumentative paragraphs on topics taken from
the TOEFL iBT. Participants were required to incorporate IMMs in their writing. The posttest assessed the
improvement in participants’ use of IMMs after the intervention. Two raters evaluated both the pretest and
posttest, and the inter-rater reliability method yielded coefficients of 0.77 for the pretest and 0.81 for the
posttest, which tend to be acceptable relaibilty indeces, as explained in Pallant (2020).

3.3. Intervention and Instructional Activities

The study incorporated a structured intervention over nine sessions spanning three weeks, with three ses-
sions per week, each lasting two hours. Participants were divided into three groups: ChatGPT, Microsoft
Copilot, and a control group. In the ChatGPT group, the initial sessions were dedicated to introducing par-
ticipants to ChatGPT and providing thorough training on how to effectively use its functionalities. This in-
cluded instructions on accessing the tool, navigating its interface, and understanding how to leverage its
capabilities for writing assistance. Following these introductory sessions, participants in ChatGPT group
engaged in extensive practice sessions where they wrote paragraphs and focused on improving their use
of IMMs with the real-time feedback provided by ChatGPT. These practice sessions allowed participants to
submit their paragraphs, receive instant feedback, and refine their use of IMMs, fostering a deeper engage-

ment with the material.

Similarly, the Microsoft Copilot group began with sessions that familiarized participants with Microsoft
Copilot’s features and provided training on its use. Participants learned to draft, edit, and enhance their
writing with real-time suggestions from Copilot, focusing on the strategic incorporation of IMMs. Through-
out the practice sessions, participants wrote paragraphs, submitted them to Copilot, and received detailed
recommendations for improving their writing.

Both experimental groups engaged with ten prompts per session, related to IMMs, and utilized their
respective Al tools to receive guidance and feedback. In contrast, the control group adhered to conventional
instruction methods, with participants practicing writing and receiving feedback from an instructor. These
sessions focused on teaching the concepts of IMMs and their application in writing, relying on traditional
methods where feedback was provided in subsequent sessions rather than in real-time.
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Each group completed a total of nine sessions, with the final session dedicated to the posttest to assess
their improved use of IMMs in argumentative writing. The structured approach in each group ensured com-
prehensive exposure to IMMs, with the experimental groups benefiting from the interactive and personalized

feedback provided by the Al tools, while the control group followed a more traditional instructional method.

3.4. Procedure

The rationale for comparing ChatGPT-based instruction and Microsoft Copilot-based instruction is to un-
derstand the distinct capabilities and advantages each Al tool brings to language learning, particularly in
helping EFL learners use IMMs in their argumentative writing. By evaluating the effectiveness of these tools,
the study aims to determine which Al tool enhances learners’ writing skills more effectively. Each chatbot
uses different algorithms and feedback mechanisms, which could lead to varying impacts on the learners’
writing. Including conventionalinstruction as a control allows us to measure the added benefits of Al-driven
feedback compared to traditional methods. Additionally, examining learners’ perceptions of ChatGPT and
Microsoft Copilot provides insights into their usability and acceptance, which helps identify beneficial fea-
tures and areas for improvement. Overall, this comparison aims to offer a comprehensive understanding of

how various Al technologies can be integrated into language instruction to enhance educational.

The present study followed the convergent parallel design (Mackey & Gass, 2023) through which the
researchers simultaneously collected and examined both quantitative and qualitative data during the same
phase of the study and later combined the two sets of findings to create a comprehensive interpretation.
In order to evaluate the writing skills of the participants at the beginning and end of the study, the second

researcher instructed students to compose an argumentative essay.

In the next phase, both experimental groups underwent a brief training program focused on utilizing
Al-powered chatbots within the writing classroom. Participants in experimental groups (ChatGPT and Mi-
crosoft Copilot) and control group, each group consisting of thirty participants, were provided with printed
files and papers focusing on introductory concepts of IMMs and subcategories of IMMs. Each experimental
group benefitted from 15 personal computers (one for two participants) connected to the internet. Each
session, the participants in both experimental groups received the same 10 prompts for IMMs realization to
use ChatGPT and Microsoft Copilot, totaling for 60 prompts in six sessions. The last one session was for the

posttest. Five sample prompts were as follows:

[

. What verbs are used to indicate “Hedges” as IMMs?
2. Give me an example of “Hedges” and “Booster” in a sentence for each.
3. What are the most frequent forms of “Attitude markers” as an IMM?
4. Provide me with a paragraph including IMMs?
5. Determine the IMMs in the following paragraph.
Both ChatGPT and Microsoft Copilot groups used the same prompts and began to receive the answers

from two Al-powered systems. As an example, Figure 1 shows the prompts and responses from ChatGPT. It

should be noted that the teacher of the three groups was the second researcher.
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FIGURE 1. ChatGPT response to prompts about IMMs

@ Enter your message to start a chat. This could be a question, a statement, or any other text.

. What verbs are used to indicate "Hedges" as interactional metadiscourse markers?

Verbs that are commonly used to indicate “"Hedges" as interactional metadiscourse markers include: suggest, propose,

indicate, imply, speculate, assume, believe, and argue.

. Give me an example of “"Hedges" and “Booster” in a sentence for each.

Hedges: “The results of the study suggest that there may be a correlation between the variables."
Booster: “The findings strongly support the hypothesis that regular exercise improves cognitive function.”

Accordingly, the same prompts were inserted into the Microsoft Copilot as shown in Figures 2 and 3.

FIGURE 2. Microsoft Copilot response to prompts about IMMs

< You

What verbs are used to indicate "Hedges" as interactional metadiscourse markers?

o Copilot

Hedges are used to express uncertainty or caution in statements, allowing for alternative viewpoints. Common

verbs used as hedges include:
¢ Suggest

* Appear

* Seem

* Indicate

Ask me anything...

B 9
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FIGURE 3. Microsoft Copilot response to prompts about IMMs

Iy copilot
Sure! Here are examples of sentences using hedges and boosters:
Hedges

* It seems that the new policy might improve employee satisfaction.

* The results suggest that there could be a correlation between the two variables.

Boosters
* Clearly, the new policy has significantly improved employee satisfaction.
* Undoubtedly, there is a strong correlation between the two variables.

Hedges help to soften claims and show openness to other perspectives, while boosters emphasize certainty and

confidence in the statement.

Would you like more examples or any further explanation on this topic?

CG\B New topic Ask me anything..

B 9

The control group received the conventional instruction, meaning that they were given some reading
passages to identify IMMs with the help of the teacher. In the posttest, all participants in three groups were
required to write two argumentative paragraphs (no more than 250 words each), on the following topics
taken from TOEFL iBT.

1. Should dogs be allowed inside restaurants and stores?

2. Should schools give students money to invest in their futures?

Two raters evaluated both the pretest and post-test. The inter-rater reliability method between the two
raters turned out to be 0.77 for the pretest and 0.81 for the post-test of the study. After treatment phase
of the study, questions for interview were structured to gather insights from students regarding the use of
ChatGPT and Microsoft Copilot. Participants in both experimental groups provided their viewpoints and
opinions about ChatGPT and Microsoft Copilot.

3.5. Data Analysis and Coding Procedure

To answer the first research question, the researchers ran an analysis of covariance (ACNOVA) procedure
to detect the variances between groups, due to the use of the pretest as the covatiate. Before running the
statistical analysis, we checked the underlying assumptions and ensured they were satisfactorily met, as

explained in the results section below.

As for the second research question, five participants were selected from each experimental (ChatGPT
and Microsoft Copilot) group as volunteers to participate in the follow-up interview. Immediately after the
posttest administration, those volunteers sat in a class and the second researcher began to ask them the in-

terview questions, as listed in the research instruments section. The interview responses regarding learners’
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perceptions of ChatGPT and Microsoft Copilot were thematically analyzed (Braun & Clarke, 2006). Inductive
thematic analysis (Braun & Clarke, 2006) was chosen for analyzing interview data in this study as it pro-
vides a flexible, data-driven approach that allows themes to naturally emerge from participants’ responses,
ensuring an authentic and nuanced understanding of their experiences with Al tools. This method is par-
ticularly well-suited for exploring the complex perceptions and interactions of EFL learners, enhancing the
credibility and depth of the findings, and aligning well with the exploratory nature of the research questions

(Braun & Clarke, 2006). The interviews were audiotaped and then transcribed to be coded.

As shown in Table 2, a comprehensive guide was offered through the six phases of analysis for interview
data, complemented by examples to illustrate the process (Braun & Clarke, 2006). It is essential to unders-
tand that qualitative analysis guidelines were not rigid rules but flexible principles that should be adapted
to suit the specific research questions and data. Additionally, the analysis was not a straightforward pro-
gression from one phase to another but rather a recursive process, involving continuous back-and-forth
movement through the phases as needed.

TABLE 2. Phases of inductive thematic analysis (Braun & Clarke, 2006, p. 87)

Phase Description of the process

Familiarizing yourself

1. with your data: Transcribing data (if necessary), reading and re-reading the data, noting down initial ideas.
R Coding interesting features of the data in a systematic fashion across the entire data set,
2. Generating initial codes: .
collating data relevant to each code.
3. Searching for themes: Collating codes into potential themes, gathering all data relevant to each potential theme.
I Checking if the themes work in relation to the coded extracts (Level 1) and the entire data set
4, Reviewing themes: R .. , .
(Level 2), generating a thematic ‘map’ of the analysis.
5 Defining and naming Ongoing analysis to refine the specifics of each theme, and the overall story the analysis tells,
’ themes: generating clear definitions and names for each theme.

The final opportunity for analysis. Selection of vivid, compelling extract examples, final
6. Producing the report: analysis of selected extracts, relating back of the analysis to the research question and litera-
ture, producing a scholarly report of the analysis.

The coding was done based on Adu’s (2019) coding method. The researchers followed interpretation-fo-
cused coding in which they involved in a process of meaning-making, during which the generated codes
reflected their comprehension and interpretation of the data. In employing this approach, the researchers
drew upon their existing knowledge and experiences to influence the coding process. Given that the primary
emphasis of the study was on IMMs, the researchers categorized codes under five subcategories of IMMs—
hedges, boosters, engagement markers, attitude markers, and self-mentions. That is, when participants
talked about their perceptions of utilization of ChatGPT and Microsoft Copilot, they focused on realizing
hedges, boosters, attitude markers, self-mentions and engagement markers. Both researchers read the
entire data and coded them indepenntly. When they disagreed on a code, a third coder, familiarized with
qualitative data analysis and well versed in metadiscourse, was invited in to do the coding. The results of
intercoder relaibilty, using Cronbach’s alpha was .91. The rest of the discrepancies were discussed until full

agrememnt was reached.
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4. RESULTS

4.1. Investigation of the first research question

Regarding this research question, a one-way ANCOVA was performed to differentiate the results of the real-
ization of IMMs in post-test for three groups, namely ChatGPT, Microsoft Copilot, and control group. Test of
normality was conducted and data appeared to be normal for post-test (Pallant, 2020). Sig. value of Kolmog-
orov-Smirnova for posttest was checked (KS90 =.052, p >.05) (table 3).

. . TABLE 3. Tests of normality for post-test
To check for the assumption of equal vari- viorp

ances, the data were evaluated. Levene’s test result el ergEroy Sline drznlie ik

(F (2,87) = 1.217, p > .05) indicated that this as- Posttest  Statistic df Sig.  Statistic  df Sig.

sumption was upheld (Table 4). 089 0 076 974 %0 .08
Considering the assumption of linearity, the TABLE 4. Levene’s test of equality of error variances®

researchers found that a curvilinear relationship Dependent Variable: Posttest

was not proven for each group. Therefore, linearity F dfl df2 Sig.

assumption was met (Figure 4). 1.217 2 87 301

a. Design: Intercept + Pretest + Group

FIGURE 4. Linearity scatterplot for each group

20,00 © @ Group
O ChatGPT
o o o [} O Microsoft Copilot
O Control
18.00 o © = = O ChatGPT
~~ Microsoft Copilot
[} ] @ 0 ©  ~~Control

ChatGPT: RZ Linear = 0.049
Microsoft Copilot: R? Linear = 0.002
Control: R? Linear = 0.474

16.00

14.00

Posttest

12.00 —

10.00

6.00 10.00 12,00 1400 18.00

Pretest

The other assumption, homogeneity of regression slopes, was also satisfied (p > 0.5) (Table 5).

TABLE 5. Tests of between-subjects effects

Dependent Variable: Posttest

Source Type Ill Sum of Squares df Mean Square F Sig. Partial Eta Squared
Corrected Model 339.577 5 67.915 12.401 .000 425
Intercept 236.964 1 236.964 43.270 .000 .340

Group 61.027 2 30.514 5.572 .005 117

Pretest 51.837 1 51.837 9.465 .003 101

Group * Pretest 36.473 2 18.237 3.330 .041 .073

Error 460.023 84 5.476

Total 18608.000 90

Corrected Total 799.600 89

a. RSquared = .425 (Adjusted R Squared =.390)
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Table 6 displays an overview of the descriptive

Dependent Variable: Posttest

statistics for the scores across the three groups:

ChatGPT group (M = 12.70, SD = 2.52), the Microsoft

Group Mean Std. Deviation N

ChatGPT 127000 2.52095 20 Copilot group (M = 16.40, SD = 2.58), the control
Microsoft Copilot 16.4000  2.58110 30 group (M = 13.10, SD = 2.45). To decide the signif-
Control 13.1000  2.45441 30 icance of these variations in the posttest, ANCOVA
Total 14.0667  2.99738 90 was employed.

The results of ANCOVA (Table 7) indicated that after adjusting for the initial differences on the pretest,

statistically significant differences were seen among the groups on the posttest (F(2, 86) = 22.23, p < .05,

partial eta squared =.34).

TABLE 7. ANCOVA post-test results on IMMs in argumentative writing across groups

Dependent Variable: Posttest

Source Type 11l Sum of df e Se TR F sig. Partial Eta Squa-

Squares red

Corrected Model 303.103a 3 101.034 17.501 .000 379

Intercept 234.935 1 234.935 40.694 .000 321

Pretest 55.703 1 55.703 9.649 .003 .101

Group 256.698 2 128.349 22.232 .000 341

Error 496.497 86 5.773

Total 18608.000 90

Corrected Total 799.600 89

a. RSquared =.379 (Adjusted R Squared = .357)

To locate the differences between the three groups, pairwise comparisons were carried out (Table 8) to
assess the significant differences in the realization of IMMs in argumentative writing across the three groups.
The findings indicated that the difference was statistically significant (p <.05) in employing IMMs between the
ChatGPT group and Microsoft Copilot group, with the latter demonstrating superior performance. Furthermore,
the difference between ChatGPT group and control group was not statistically significant (p >.05). Overall, Mi-

crosoft Copilot group outperformed the other two groups in realizing IMMs in their argumentative writing.

TABLE 8. Pairwise comparisons for post-test scores of IMMs in argumentative writing across groups

Dependent Variable: Posttest

Tukey HSD
95% Confidence Interval
() Group (J) Group Mean Difference (I-J) Std. Error  Sig.
Lower Bound Upper Bound
Microsoft Copilot -3.70000* .65049 .000 -5.2511 -2.1489
ChatGPT
Control -.40000 .65049 .812 -1.9511 1.1511
ChatGPT 3.70000* .65049 .000 2.1489 5.2511
Microsoft Copilot
Control 3.30000* .65049 .000 1.7489 4.8511
ChatGPT 40000 .65049 .812 -1.1511 1.9511
Control
Microsoft Copilot -3.30000* .65049 .000 -4.8511 -1.7489

*. The mean difference is significant at the 0.05 level.
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4.2. Investigation of the second research question

Grammarly and teacher feedback were two types of feedback that were given to the students in this study.
On the one hand, Grammarly deals with three writing aspects: Diction, Language Use, and Mechanics. On
the other hand, teacher feedback may cover the five writing aspects: Content, Organization, Diction, Lan-
guage Use, and Mechanics. These types of feedbacks were given both in the first and second experimental

groups.

The second research question sought to examine the learners’ perception of the effectiveness of utiliz-
ing ChatGPT and Microsoft Copilot in realizing IMMs. The themes are presented in Table 9. The following two
sample extracts show what the leaners in the experimental groups thought about using the chatbots. For
example, in Extract 1, one of the language learners in the Microsoft Copilot group (participant 2) expresses
his points of view concerning the several advantages Microsoft Copilot can offer and the ways it can be su-
perior to ChatGPT.

Extract 1: The manner in which Microsoft Copilot assisted us in getting necessary information and organizing
our thoughts about IMMs was quite remarkable. | had not previously recognized its potential as a metadis-
course learning companion. It’s, in fact, superior to ChatGPT in a manner that it provided different choices,
and you can also learn from them other than your own prompts. The best part of Microsoft Copilot was that

the response was so clear and comprehensible. It delved into the details regarding the provided prompts.

In the second extract, another language learner in the ChatGPT group (participant 6) explained that

although ChatGPT is helpful and supportive, it was not an accurate detector of the IMMs he was looking for.

Extract 2: | felt that it supported our writing and metadiscourse realization. However, the responses to the
prompts were incomplete. It provided a short list of IMMs. More explanations were needed. Sometimes,
misunderstanding happened. It could not find IMMs in a given paragraph very accurately. No more choices,
other than the given prompts, were given through ChatGPT. | think the usual class by a teacher may be bet-

ter for students to realize IMMs in argumentative writing.

TABLE 9. ChatGPT and Microsoft Copilot coded focus group data

Themes/sub-themes Al-powered chatbot Codes

Positive perception
Creation of a short definition
ChatGPT Negative perception

Less comprehensible and applicable
No clear examples

Hedges . .
Positive perception

Providing more ideas on the marker
Clear definitions and responses

Microsoft Copilot Sensitive to implicit hedges

Negative perception
None
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Themes/sub-themes  Al-powered chatbot

Codes

ChatGPT

Positive perception

Creation of strong examples

Negative perception

Less creativity in clarifying metadiscourse
Examples in isolation not in a context

Boosters

Microsoft Copilot

Positive perception

Introducing a reliable source

Finding the marker in complex sentences
Appropriate use of marker in a sentence
Negative perception

Promoting dependency on machine

ChatGPT

Positive perception

Good indicator of this marker

Negative perception

No ability to find the marker in a text
Reduction of attention to the marker
Lack of a complete concept of the marker

Attitude markers

Microsoft Copilot

Positive perception

Promoting collaboration in realizing the marker

Being focused on the marker

Providing extra examples and prompts related to the marker
Negative perception

Giving lots of explanation and sometimes boring

ChatGPT

Positive perception

Creation of a clear definition

Negative perception

Unreliable source of marker detection
Creation of confused examples in a sentence

Self-mentions

Microsoft Copilot

Positive perception

Providing more explanation to make it compressible
Being easy to understand the marker

Providing argumentative paragraph with this marker
Negative perception

None

ChatGPT

Positive perception

Reliable source for this marker

Negative perception

Inappropriate use of the marker
Reduction of attention to the marker
Lack of a complete concept of the marker

Engagement markers

Microsoft Copilot

Positive perception

Promoting motivation in realizing the marker
Inspiring exercises

Introducing more other prompts related to the marker
Negative perception

None

Overall, the results of data taken from interview were in parallel with quantitative data analysis. Micro-

soft Copilot assisted the learners in employing and realizing IMMs in argumentative writing. Participants in

Microsoft Copilot group showed their satisfaction. Participants highlighted the role of Microsoft Copilot in

learning metadiscourse in general and IMMs in particular. They asserted that Microsoft Copilot gave them

appropriate choices of IMMs in writing argumentative writing to make it convincing.
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5. DISCUSSION

This section provides a comprehensive analysis and interpretation of the study’s findings. First, we summa-
rize the key results and their alignment with existing literature on the impact of Al-based tools on writing
abilities. Then, we delve into a comparative analysis of ChatGPT and Microsoft Copilot, highlighting specific
instances where one outperformed the other. We also explore the theoretical frameworks, as discussed in
the review of lieterure, that support our findings, including feedback theory. Finally, we discuss the practical
implications of our study for educators and learners, addressing the unique advantages and user experienc-
es offered by Microsoft Copilot, and conclude with a consideration of the study’s limitations and suggestions

for future research.

While both ChatGPT and Microsoft Copilot exhibited enhanced employment of IMMs in writing abilities
during the specified timeframe, the participants’ performance in Microsoft Copilot group was markedly su-
perior to that of their ChatGPT counterparts in the evaluation carried out after the treatment. The results
align with those observed by scholars investigating the effect of Al-based tools on the writing abilities of
university learners (Marzuki et al., 2023; Zhao, 2022). This study showed that Microsoft Copilot was better
than ChatGPT in metadiscourse instruction, which is in conflict with Esfandiari and Allaf-Akbary’s (2024b)
study, resulting in the contribution of ChatGPT to the learners in realizing IMMs. Esfandiari and Allaf-Akbary
found that ChatGPT-based instruction was more beneficial in employing IMMs in argumentative writing.
However, it is widely accepted that Al-powered tools can strengthen language learning in terms of writing
abilities (Kohnke et al., 2023; Rudolph et al., 2023). For example, learners in the Microsoft Copilot group
reported that the feedback provided was detailed and helped them understand their mistakes better, and
Microsoft Copilot made it easier to see where they needed to improve their writing. These ponits illustrate
the positive perceptions of the tool’s impact on the students’ writing skills. Additionally, we have expanded
the comparative analysis between ChatGPT and Microsoft Copilot. The detailed comparative analysis now
includes specific instances where Microsoft Copilot outperformed ChatGPT, such as providing more contex-

tual suggestions for improving IMMs.

Several factors underscoring the unique advantages and user experience offered by Microsoft Copilot
are detected. One of the key aspects is Microsoft Copilot’s seamless integration with Microsoft Office appli-
cations like Word and Outlook, providing a familiar and user-friendly interface that students are already
accustomed to, which reduces the learning curve and makes the tool more accessible (Scholl, 2024). This
familiarity contributes to higher student preference and engagement. Additionally, Microsoft Copilot’s ad-
vanced algorithms deliver contextually relevant suggestions and feedback, which help students effectively
use IM by suggesting appropriate transitions, hedges, and boosters that enhance the persuasiveness and
clarity of their arguments (Esfandiari & Allaf-Akbary, 2024c). This targeted feedback aligns closely with the
principles of effective feedback in language learning, as outlined by feedback theory, which emphasizes the
importance of specific, timely, constructive, and actionable feedback in improving performance. Another
significant advantage of Microsoft Copilot is its ability to provide real-time writing assistance, allowing stu-
dents to receive immediate suggestions and corrections as they draft their essays. This real-time support
is crucial in academic settings where time is often limited, and immediate feedback can significantly en-

hance the writing process (Campesato, 2024). Moreover, Microsoft Copilot’s customization features enable
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students to tailor the tool to their specific needs, providing a more personalized and effective writing as-
sistant compared to more generic tools like ChatGPT. The positive user experience with Microsoft Copilot,
combined with its ability to provide feedback that meets educational standards and expectations, further
solidifies its preference among students. Additionally, Microsoft’s reputation for strong security and data
privacy may instill more confidence in students and educational institutions, contributing to its widespread
adoption (Miller, 2024).

The outcomes derived from the investigation of interview data revealed a generally favorable percep-
tion considering the influence of Al-based tools. This observation aligns with existing literature concerning
learners’ viewpoints on the effects of Al-based tools on their writing practices (Yan, 2023). The generally
favorable disposition can be attributed to the excitement surrounding the execution of Al chatbots within
academic contexts. The results regarding the role of Microsoft Copilot in facilitating content generation are
consistent with the claims made by Guo et al. (2022) and Marzuki et al. (2023). The results of our study in-
dicated that a significant number of learners held positive views regarding Microsoft Copilot. This supports
the results of Chen et al. (2020), which spotlighted educators’ recognition of the difficulties in learning and
their openness to integrating Al-enhanced learning methodologies in their future instructional practices.
Microsoft Copilot presents significant advantages for individuals engaged in L2 learning by facilitating the
generation of precise and contextually relevant points. Through its provision of instantaneous suggestions
and corrections, Microsoft Copilot aid learners in refining their linguistic abilities while deepening their
comprehension of grammar and lexicon in a foreign language (Pym & Hao, 2024). Furthermore, the tools
can deliver customized recommendations aligned with user preferences, thereby optimizing the learning

experience and catering to specific requirements.

As the findings of the study show, Microsoft Copilot stands as a crucial resource for L2 learners aspir-
ing to elevate their language proficiency. Microsoft Copilot serves as a valuable tool for helping EFL lean-
ers learn IMMs in an L2 by delivering immediate suggestions and corrections during the writing process
(Pan, 2024). This functionality enables users to broaden their knowledge of IMMs by presenting alternative
terms or expressions in the desired language (Khadimally, 2022). Furthermore, Microsoft Copilot can offer
metadiscourse recommendations that are contextually pertinent to the material being composed, thereby
facilitating the learning of new IMMs within the correct context (Bowen & Watson, 2024). By leveraging the
language support capabilities of Copilot, users can refine their metadiscourse realization skills and elevate
their overall competence in an L2. Through consideration of prior knowledge and experience, Al can select

tasks, activities and plan lesson in language learning (Vurdien & Chambers, 2024).

Thefidnings can be explained in terms of feedback theory, which emphasizes the importance of providing
specific, timely, and actionable feedback to improve performance. In our study, the Al chatbots, particularly
Microsoft Copilot, provided immediate and detailed feedback on the use of IMMs. This immediate feedback
acted as a critical support mechanism, helping learners internalize and apply IMMs effectively in their writing.
The superior performance of the Microsoft Copilot group can be attributed to its ability to deliver precise and
contextually relevant feedback. This aligns with feedback theory, which posits that effective feedback should
be clear, specific, and given promptly to facilitate learning and improvement (Nassaji & Kartchava, 2024). The

positive perceptions reported in semi-structured interviews suggest that learners found the detailed feed-
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back from Microsoft Copilot highly beneficial, reinforcing their understanding and application of IMMs. The
structured feedback helped learners focus on key aspects of their writing, making the necessary adjustments

in real-time, thus enhancing their overall writing skills and proficiency in using IMMs.

The observed differences in the effectiveness of IMMs between Microsoft Copilot and Chat-GPT may be
attributed to their underlying transformer model architectures. Microsoft Copilot is built on a sophisticated
transformer model specifically designed to enhance language understanding and generation, optimized
for tasks requiring nuanced language use, such as incorporating IMMs. This model effectively handles long-
range dependencies and contextualizes information across sentences, generating coherent and contextu-
ally relevant IMMs (Esfandiari & Allaf-Akbary, 2024c). In contrast, ChatGPT, based on the advanced GPT-4
architecture, is a generalist model excelling in generating coherent texts across diverse topics but may not
prioritize specific linguistic features like IMMs as effectively as specialized models (Roumeliotis & Tselikas,
2023). The composition of training data and frequency of updates also significantly impact the language
generation capabilities of these Al models. Microsoft Copilot benefits from training on datasets rich in ac-
ademic and argumentative texts, enhancing its ability to generate texts with effective IMMs. In contrast,
Chat-GPT’s broader corpus may not prioritize these features as strongly. Additionally, Microsoft Copilot may
receive more frequent updates focused on the latest academic and professional writing trends, further refin-
ing its capabilities (Minnick, 2025). Algorithmic enhancements, such as advanced techniques for improved
contextual understanding and discourse modeling, contribute to Microsoft Copilot’s superior performance.
Sophisticated feedback mechanisms within Copilot allow it to learn from user interactions, continuously
refining its language generation capabilities over time (Stratton, 2024). These combined factors—model ar-
chitecture, specialized training data, frequent updates, and algorithmic enhancements—may explain the
superior performance of Microsoft Copilot in generating effective and contextually relevant IMMs compared
to Chat-GPT.

Overall, the synergy between feedback theory and the practical application of GPT as a writing assistant,
as exemplified by Microsoft Copilot, highlights the transformative potential of integrating effective feedback
mechanisms with advanced Al tools to enhance language learning and writing processes, ultimately sup-

porting students in achieving their academic goals.

5.1. Implications, Limitations, and Suggestions for Further Research

The results of this study have several implications for future teaching practices, particularly in the context of
teaching metadiscourse in argumentative writing. Language educators can integrate Al tools like Microsoft
Copilot into their curriculum to provide personalized feedback on the use of IMMs, helping learners under-
stand the importance of these markers in structuring their arguments and engaging their audience. The
use of Al in language instruction can also help identify areas where students struggle with metadiscourse
and offer targeted interventions to address these challenges. Additionally, the educators should consider
providing training to students on how to effectively use Al tools, ensuring that they can fully leverage the
benefits of these technologies in their learning process. By incorporating Al-powered feedback, educators
can enhance students’ awareness and usage of IMMs, ultimately improving the overall quality of their argu-

mentative writing.
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This research posits that Al-driven language learning can serve a vital function in fostering the educa-
tional experiences of EFL learners, thereby significantly advancing their language learning processes. These
tools provide a more delightful and customized learning environment, which fosters and enthusiasm for
ongoing language study. Platforms enhanced by Al, such as Microsoft Copilot, enable learners to apply lan-
guage abilities at their own convenience and from various locations. This accessibility empowers learners
to assume control over their educational trajectories, promoting a feeling of independence and self-con-
trol. Furthermore, the study emphasizes the great influence of Al-based language learning within EFL class-
rooms, particularly their capacity to create personalized and adaptive learning experiences. Interacting
with these dynamic Al systems allows learners to receive immediate feedback, constructive assessments,
and diverse sentence structures, all of which contribute to continuous improvement and enhance their con-

fidence in using an L2 language.

By offering personalized feedback, these Al tools enable tailored instructional strategies, addressing
specific learner needs and fostering critical writing skills through real-time feedback. Additionally, they
streamline the assessment process, reducing educators’ workloads and allowing focus on interactive teach-
ing. The integration of Al chatbots creates adaptive learning environments that offer continuous support,
improving student motivation and outcomes. Furthermore, Al-driven insights aid educators’ professional
development by identifying areas needing improvement, leading to more effective teaching practices. Over-
all, Al chatbots can revolutionize language instruction through personalized learning, efficient assessment,

and continuous professional development.

This study is, however, susceptible to several limitations, including the use of a restricted sample size,
the absence of a delayed posttest to assess learners’ understanding of IMMs, and a focus solely on IMMs
rather than encompassing interactive metadiscourse as well. Additionally, all participants were drawn from a
pool of individuals possessing advanced language proficiency. The research employed an interview to collect
data regarding participants’ attitudes towards ChatGPT and Microsoft Copilot. Other methodologies, such as

think-aloud protocols, could be employed to obtain more profound insights into learners’ perspectives.

6. CONCLUSIONS

Thefindings from the present study suggested that Microsoft Copilot may significantly contribute to improv-
ing IMMs in writing argumentative paragraphs. The results indicated that Microsoft Copilot group demon-
strated higher levels of comprehension of IMMs in the posttest. The notable effects, along with learners’
positive views regarding these tools, can contribute a new dimension to the existing literature on Al-pow-
ered chatbots. The findings of the present study enhance and expand upon theories regarding feedback
as a dialogic procedure, positioning Microsoft Copilot and ChatGPT as feedback applications that may be
seamlessly incorporated into extensive writing courses. The results of the research indicated that the com-
munication enabled by the chatbots throughout the writing process significantly enhance learners’ learn-
ing. This engagement positively affects learners’ approaches to seeking feedback, their responsiveness to

it, and their ability to enhance their argumentative writing skills.
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Based on the findings of the study, learner autonomy is one area Al tools such as copilot paly a key role

in developing it. EFL learners can use them at their own pace to learn new language points, ask them to

provide individulaised feedback, and adjust their learning following the feedback they receive. These process-

es will help learners to take resposibilty for their own learning, become accountable, and eventually achieve

autonomy in learning. We recommend language teachers encourage language leanrers to use such tools and

familairze them with the most frequently used Al tools, because teachers will not always be available to help

them. Another area the results of the study may be useful is intelligent data-driven learning (Esfandiari & Al-

laf-Akbary, 2024c), because Al tools such as copilot are inteligent and based on large language moldes (LLMs)

and can be particularly helpful in fostering writing abilities. EFL learners can use these tools to provide them

with several authentic senstence examples, discover the rules by analysing such senetnces, and learn how a

particular rule is naturally used in real-life sitautions. Language teachers can also utilize such tools to provide

learners with sufficient natural input, exposing them to the language native-English speakers actually use.
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