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This paper investigates the influence of Al tools on academic writing within the English
as a Medium of Instruction (EMI) framework, focusing on two cohorts in an Information
Ethics course. Through an exploratory study, the research scrutinises the incorporation of
Al tools at different stages of the academic text production process. The data analysis
shows the widespread use of Al tools throughout all phases of academic writing and
reveals a departure from the conventional sequence of writing stages. Furthermore, the
research sheds light on the substantial impact of tool selection on the intricacies of the
writing process. The findings underscore the necessity of bridging the gap between
theoretical awareness and the practical application of Al in academic writing, particularly
addressing the observed cognitive overextension related to generative Al. Finally, this
study advocates for the recognition and development of academic Al competence,
acknowledging the influence of Al on scholarly communication

Introduction

In the age of Al marked by unprecedented technological innovation, a transformative trend
towards global collaboration has emerged, reshaping the traditional paradigms of academic
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instruction and writing practices. This paper presents an exploratory study of the use of Al in
academic writing in an English as a Medium of Instruction (EMI) context.

In recent decades, a noticeable trend toward the internationalization of higher education
has emerged, marked by a significant surge in mobility opportunities for both faculty and
students on a global scale. This shift has consequently led to the proliferation of courses and
entire degree programs offered in a second language, now prominently featured on higher
education curricula. Given the status of a global language that English enjoys, most of these
initiatives are delivered through EMI courses/programmes “in which at least some participants
have a first language other than English, but in which all are expected to use English for some
instructional purposes, and in which English is not taught but is nonetheless expected to be
learned” (Pecorari & Malmstrom, 2018:511)". Although the institutional motives for the
implementation of EMI may vary across educational contexts, the key added value for students is
increasing their intercultural competence, so important in the globalised job market, while
simultaneously improving their English language proficiency (Pecorari & Malmstrom, 2018;
Bilter et al., 2023).

Tertiary-level education necessitates students to decrypt an intricate disciplinary code for
effective participation in the specialised communication practices within their academic
discipline, requiring proficiency in identifying and employing the academic discourses specific to
their field of study (Biber et al., 2002; Biber, 2006; Baumgart, 2021; Sanchez-Pérez, M. d.,
2021). Indeed, Casanave (2002) conceptualizes discourse socialization, or academic
enculturation, as a series of "writing games”. While this is difficult in L1 educational contexts
(Sennewald & Girgensohn, 2012), the challenge becomes even greater for students in EMI
settings (Duff, 2010). Research on academic enculturation in EMI/ international contexts has
shown that in terms of written disciplinary literacy students often face difficulties in planning,
organising, revising and editing texts (Fenton-Smith & Humphreys, 2017) as well as the use of
discipline-appropriate metadiscourse (Morita, 2004). Moreover, the influence of prior knowledge,
manifesting as a negative transfer from the discourse norms of the first language (L1), is now
seen as a significant factor in shaping the acquisition of written academic literacy in the second
language (L2) (Wette & Furneaux, 2018).

The advent of generative Al has considerably changed the rules of the “writing games”
(Casanave, 2002) and while Al lacks a uniform definition, it commonly denotes digital
technology capable of handling tasks traditionally deemed exclusive to human intelligence. This
conceptualization is shaped by the Turing test, aimed at distinguishing between humans and
computers, shifting the emphasis from thinking and intelligence to intelligent behaviour (Ertel,
2011). Presently, computers excel in tasks that formerly required expert human proficiency,
demonstrated by accomplishments across diverse domains, including gaming (e.g., chess or GO
in 2018)? and the precise prediction of 3D models for protein structures (2021)3. Since 2019,
Natural Language Processing (NLP) has made significant strides, with language models being

! See Akincioglu 2023 for a more comprehensive discussion of the term EMI.
2 https://deepmind.google/discover/blog/alphazero-shedding-new-light-on-chess-shogi-and-go/
3 See: Jumper et al.,2021 for details
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trained to adeptly capture typical word sequences (Modha et al., 2022). When manifested as
generative Al, these models display the capability to generate text that is not only consistently
grammatically correct but also presents as a coherent and meaningful extension of a given input.
Over recent years, a multitude of online services has emerged, leveraging transformer-based
language models, with ChatGPT constituting the foremost example.

Academic writing encompasses engagement with literature and discipline-specific
discourse as well as the individual-level management of the writing process (gefsus, 2022, p.1).
Academic text production entails several steps (Grieshammer et al., 2019, p. 58) the sequence of
which ideally follows the order presented in Table 1 below.

Table 1

Sequence of Academic Text Production

Academic text production: Main steps  Academic text production: Sub-steps

1: Orientation 1.1 Find and narrow down the topic
1.2 Formulate the research question/objective

2: Collecting and processing material 2.1 Researching
2.2 Gathering data
2.3 Reading
2.4 Writing
3: Structuring 3.1 Organizing work
3.2 Categorizing material

4: Drafting 4.1 Developing knowledge from a writer-oriented
perspective

5: Revision 5.1 Presenting knowledge from a reader-oriented
perspective

5.2 Seeking and incorporating feedback
5.3 Revising content

5.5 Revising citations

5.6 Revising structure

6: Editing 6.1 Checking spelling
6.2 Checking grammar
6.3 Creating indexes/TOC
6.4 Formatting

For almost all these steps, which traditionally were reserved for human intelligence, Al-
based tools have emerged on the market, replacing already established digital tools such as spell
checkers and pattern-based grammar checks (Wanner, Verlinde & Ramos, 2013; Strobl et al.,
2019; Dale & Viethen, 2021). Generative Al can now suggest ideas, articulate bullet points,
summarize texts, paraphrase sections, continue paragraphs, and ultimately produce entire texts.
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Student surveys show that a shift in traditional text production practices is already underway
(Garrel, Mayer & Miihlfeld, 2023; Hoffmann & Schmidt, 2023; Hiirlimann, & Cieliebak, 2023).
The ability of Al-generated texts to achieve high grades presents a challenge to traditional forms
of writing assessment, prompting a need for adaptation (Yeadon et al., 2023). Yet, the long-term
impact of generative Al on scientific writing remains uncertain (Limburg et al., 2023).

The project described in this paper, KITextengL (Kl-basiertes Textfeedback in
englischsprachigen Lehrveranstaltungen), funded by the Lower Saxony Ministry of Science and
Culture, is an exploratory study (Richards, Ross, & Seedhouse, 2012) focusing on the use of Al-
based tools for text feedback in an EMI course context. This investigation not only responds to
the increasing adoption of such tools in various professional writing domains, including academic
writing (Ferrara et al., 2016) but also recognises and addresses the challenges confronted by
students within EMI settings. This study is designed to explore how individuals interact with
these systems and integrate them into their writing practices. This paper examines the ways
individuals engage with these systems and incorporate them into their writing practices,
addressing the following research questions:

1. What aspects of the academic writing process have students already engaged with on
their academic journeys so far?

2. What Al tools do students employ in their writing process within the course and for
what purposes?

Methods

Project Setting

The project was implemented in the Information Ethics core module, compulsory for MSc in
Data Analytics and MA in International Information Management (IIM) students. The course
deals with topics such as privacy, copyright, the digital divide, fairness of algorithms and others
(Dreisiebner et al., 2023). Both programs follow EMI and enrol both L1 German speakers and
international students. Although no formal language proficiency exam is administered at program
commencement, applicants must demonstrate English proficiency. For Data Analytics, a TOEFL
score of at least 61 or equivalent, or proof of a Bachelor's degree in English, is required; [IM
students need proof of B2 English proficiency. Course assessment is based on an 8-page final
paper in the form of an argumentative essay where students present a literature-based discussion
of an ethical issue relating to information technology, for example ethical issues of online
gambling, image reverse search or clear name policies.

The project was implemented in the winter semester 2022/23 (Cohort 1) and the summer
semester 2023 (Cohort 2). A summary of participant information across both cohorts is
delineated in Table 2 below.
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Table 2

Participant Information

Cohort 1
Winter semester 2022/23

Cohort 2
Summer semester 2023

Number of students
Number of students in
writing tutorials (voluntary

sessions)
Native languages

Bilingual students

Degree programmes

36

10-15

German: 19, English: 4,
Turkish: 4,
other languages: 6

9

1 multilingual

MSc Data Analytics
MA International

33

up to 10

German: 11, English: 5,
Turkish: 4, French: 2,
Spanish: 2, Chinese: 2,
other languages: 17

9

MSc Data Analytics
MA International

Information Management
(IIM)

Information Management
(IIM)

Project Design

This exploratory study (Richards, Ross, & Seedhouse, 2012), grounded in a pedagogical
approach rather than a traditional experiment or intervention, examines student engagement with
Al-based writing tools within an English Medium Instruction (EMI) context. Driven by the
growing ubiquity of Al in global communication and the increasing accessibility of such tools,
the study allowed students free use of Al for their assignments. To assess the engagement, a
mandatory assignment checklist required students to detail their Al tool use. To encourage honest
reporting, students were informed at the outset that the final grades would not be affected by the
decision to use Al. Moreover, students were offered voluntary academic writing tutorials which
focused on the fundamentals of academic writing in English (such as paragraph construction,
thesis statement, cohesion, coherence, or effective argumentation) and also introduced specific
Al-based tools: Quillbot and Copy. Al in Cohort 1 and Quillbot and ChatGPT 3.5 in Cohort 2.
The selection of these tools aligns with the assumptions guiding our project design:

* Professionals use Al tools for text generation and revision across various writing contexts.
* Al tools support both content creation and comprehension.

» Al-based writing tools facilitate adherence to discipline-specific writing conventions.

* Al tools can aid language learning for L2 writers.

» Efficient use of Al-based writing tools necessitates instruction and practice.
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Finally, to provide further support for the writing process, students were required to attend
two compulsory individual consultations during the semester. These consultations provided
constructive feedback on term paper drafts, contributing to the refinement of submissions before

the final evaluation.

Data Collection and Analysis

Throughout the project, we collected both qualitative and quantitative data in order to answer our
research questions. Table 3 below provides an overview of data collected in both cohorts.

Table 3

Summary of Data Collected

Cohort 1
Winter semester 2022/23

Cohort 2
Summer semester 2023

Language and writing
biographical data

Product related data

Process related data

Assignment checklists (term
paper only)

Initial questionnaire
responses: 33 (voluntary
completion)

Revision of the seminar text
Pre-submission of the term
paper

Term paper

Assignment checklists
Screen recordings
Interviews

34 (mandatory completion)

Initial questionnaire
responses: 34 (voluntary
completion)

Pre-submission of the term
paper

Term paper

Assignment checklists
Interviews

34 (mandatory completion)

Our first research question focused on students' prior experience with various aspects of
the academic writing process. To investigate this, we used an initial questionnaire (T1) where
students selected all applicable responses that aligned with their previous encounters with writing
processes, tools, or resources. Table 4 below details the answer options provided to students.
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Table 4

Previous Experience with the Academic Writing Process

Previous experience with the writing process

Formulating a clear question to be discussed in your text
Researching sources to support your ideas

Selecting the suitable overall structure for your text
Developing paragraphs appropriately (1 idea= 1 paragraph)
Using adequate transitions to connect ideas

Creating clear sentences with varied construction patterns
Using varied vocabulary with the correct meaning

Avoiding grammatical and spelling errors

Ability to thoroughly proofread own text for content and language
Incorporating sources into my text (in-text citations)
Compiling a proper list of references with all required details
Using a citation generator

Using plagiarism detection software

Additionally, the initial questionnaire (T1) also provided biographical data, including
participants' first language (L1) and other languages, self-assessed English language competence,
engagement with English outside of university, and experience with writing in L1 and English
throughout their education.

To address the second research question—"What Al tools do students employ in their
writing process within the course and for what purposes?"—students submitted the assignment
checklist along with their term paper (T2). This checklist featured structured questions where
students indicated the translation and text production tools they engaged with for their
assignment, specifying the level of application (word level, sentence level, paragraph level, or
equally at all levels). Additionally, three open-ended questions prompted students to

» Briefly describe their interaction with the tools.
* Specify non-Al supports used in the assignment (e.g.,: peer feedback).
» Briefly explain their choice if they did not employ any Al tools in the assignment.

This paper is based on data from two sources: the initial questionnaire (T1) exploring
students' prior engagement with various academic writing facets and open-ended questions in the
assignment checklist submitted with the final paper (T2). For the quantitative data, we utilized
SPSS (version 28) to analyse responses from the initial questionnaire (T1). Qualitative data from
the open-ended questions in T2 was manually coded using the writing process framework
outlined in Table 1. Finally, we conducted a correlational analysis (SPSS, version 28) to explore
relationships between students' prior writing experiences (T1) and their coded responses about Al
tool use in T2. Insights from observations during academic writing tutorials, individual
consultations, and interview data further enriched our data interpretation.
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Results

Coding of Open-Ended Responses in Checklists

Table 4 below presents the frequency of codes assigned to responses from open-ended questions,
with distinctions provided for both cohorts. It should be noted that while we received 34
checklists, not all students provided answers to open-ended questions. Conversely, numerous
responses were extensive in terms of content, resulting in a higher number of codes per student
answer. Table 5 summarises the frequency of codes in open-ended answers across both cohorts.

Table 5

Frequency of Codes in Open-Ended Responses

Steps of the writing process Cohort  Cohort
(Grieshammer et al., 2019, p. 58) 1 2
1: Orientation 18 23
1.1 Find and narrow down the topic 0 1
1.2 Formulate the research question/ objective 18 22
2: Collecting and processing material 17 15
2.1 Researching 5 5
2.2 Gathering data 0 0
2.3 Reading 12 10
2.4 Writing 0 0
3: Structuring 0 6
3.1 Organizing work 0 5
3.2 Categorizing material 0 1
4: Drafting 6 12
4.1 Developing knowledge from a writer-oriented perspective 6 12
5: Revision 69 49
5.1 Presenting knowledge from a reader-oriented perspective 0 10
5.2 Seeking and incorporating feedback 18 13
5.3 Revising content 19 5
5.4 Revising structure 0 0
5.5 Revising citations 2 0
5.6 Revising style 30 21
6: Editing 53 44
6.1 Checking spelling 20 20
6.2 Checking grammar 24 20
6.3 Creating Indexes/TOC 5 0
6.4 Formatting 4 4

Analysis revealed a higher level of Al tool engagement in Cohort 2, particularly during
the orientation phase (Step 1) of the writing process. This trend aligns with observations from
writing tutorials, where students in Cohort 2 frequently utilized ChatGPT 3.5 to formulate
specific topics within their chosen thematic areas. Notably, these students often had not yet

31



engaged with readings to establish a broad understanding of the thematic debates. This lack of
initial engagement is further reflected in the coding differences observed in Step 3 (Structuring).

Subsequent analysis revealed only minor differences in Step 2 (Collecting and processing
material), with Cohort 1 showing a slight advantage in coding related to this stage. However, the
most significant distinction emerged in the later writing stages: drafting (Step 4), revision (Step
5), and editing (Step 6). Students in Cohort 2, who primarily used ChatGPT 3.5, exhibited a
higher prevalence of codes related to knowledge development from a writer's perspective during
the drafting stage. This is likely because ChatGPT 3.5 catered to specific prompts, often
elaborating on key issues within the essay topic, essentially acting as a subject-matter assistant.

In contrast to Cohort 2, Cohort 1 received significantly more codes during the revision
and editing stages. While this could imply a stronger focus on refining their writing, our analysis
suggests it is linked to the functionalities of the tools used.

Cohort 1 primarily used Quillbot, a tool initially designed for broad language tasks and
reference creation. Its co-writing function, perceived as having limited* utility by students in
academic writing tutorials, was not widely adopted. Conversely, although Cohort 2 was also
introduced to Quillbot, the dominant tool in that group was unequivocally ChatGPT 3.5. This was
further corroborated by observations from tutorials and consultations, where students in Cohort 2
tended to delegate these tasks to Al. This finding suggests a possible link between students' rapid
adaptation to technological advancements and their evolving expectations for Al writing support.

Correlational Analysis

To address the second research question—"What Al tools do students employ in their writing
process within the course and for what purposes?"—we conducted a correlational analysis. This
analysis examined responses from the initial questionnaire regarding students' prior engagement
with the academic writing process (T1) and their coded responses to open-ended questions in the
T2 phase (coded checklist responses). In the results presented below, we will focus only on those
results that indicate a correlation between categories in T1 and T2.

Cohort 1

Table 6 below presents correlation between T1 and T2 in Cohort 1.

* This as well as other functionalities of Quillbot have been further developed and improved since then.
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Table 6

Correlations between T1 and T2 in Cohort 1

Engagement with the writing
process
(T1 questionnaire categories)

Sub-steps of the writing process (T2)
(Grieshammer et al., 2019, p.58)

1.2 2.3 5.2 53 5.6 6.1 6.2

Creating clear Person’s -0.241  0.250 0.236 0.026 456*  0.038  0.000
sentences with  correlation
varied Significance 0.476 0.685 0.541 0930  0.049 0.902 1.00
construction two-sided
patterns. N 11 05 9 14 19 13 15
Using varied Person’s .624* b -0.125  0.026 0.108 -0.286 -0.408
vocabulary with correlation
the correct Significance 0.040 0.749 0.930 0.659 0.344  0.131
meaning. two-sided

N 11 05 9 14 19 13 15
Ability to Person’s -0.043  1.000" 0250  -0.101 0.365 0209 0.075
thoroughly correlation
proofread own  Significance 0.900  0.000 0.516  0.732  0.124  0.492  0.789
text for content  two-sided
and language. N 11 05 9 14 19 13 15
Compiling a Person’s 0,241 1,000 0,614 -0,389  -0,086 -0,150 0,167
proper list of correlation
references with ~ Significance 0,476 0,000 0,078 0,169 0,727 0,624 0,553
all required two-sided
details. N 11 05 9 14 19 13 15
Use of Person’s 0,430 1,000 0,250 -0,522 0,108 -0,222 -0,134
plagiarism correlation
detection Significance 0,186 0,000 0,516 0,055 0,659 0,465 0,635
software two-sided

N 11 05 9 14 19 13 15

**, The correlation is significant at the 0.01 level (2-sided); *. The correlation is significant at the 0.05
level (2-sided); b. Cannot be calculated because at least one of the variables is constant.

Initially, we observed a moderately positive correlation (» = .456, p <.05) between the
variables "Creating clear sentences with varied construction patterns" (T1) and "Revising style"
(T2). This suggests a potential link between these aspects of academic writing. A plausible
interpretation is that students might perceive the use of Al tools for style revisions as beneficial
for generating clear and varied sentence constructions. By providing insights, suggestions, or
corrections, the Al tools may prompt students to consciously attend to sentence structure during
the initial writing phase. Furthermore, an analysis of interview data indicates a preference for
Quillbot, rather than Copy. Al, within this cohort, emphasizing its alignment with language-
related tasks in the design of the tool.

Subsequently, we observed a strong positive correlation ( = .624, p <.05) between the
variables "Using varied vocabulary with the correct meaning" (T1) and "Formulate the research
question/ objective" (T2). This finding implies that individuals who engage extensively in
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formulating research questions with the aid of Al tools, specifically Copy.Al in Cohort 1, also
tend to prioritize the use of a diverse vocabulary in their writing. The contribution of Al tools to
vocabulary usage is noteworthy, as they provide suggestions for diverse and contextually
appropriate lexis during the formulation of research questions.

Thirdly, we identified a perfect positive correlation (» = 1.000, p <.01) between the
variables "Ability to thoroughly proofread own text for content and language" (T1) and
"(Collecting and processing material) Reading" (T2). This outcome implies that students who
prioritize careful proofreading (T1) might also dedicate more time to in-depth reading (T2). This
deeper engagement with the source material could enhance their understanding and facilitate the
identification of errors during proofreading. We posit that Al tools may assume a complementary
role in the reading process, aiding individuals in efficient information assimilation, particularly
given their proficiency in proofreading.

Further, we observed a perfect positive correlation (» = 1.000, p <.01) between the
variables "Compiling a proper list of references with all required details" (T1) and "(Collecting
and processing material) Reading " (T2). This suggests a potential link between detail-oriented
reading (T2) and ensuring all citation details are captured (T1). In concurrence with the earlier
findings, Al assumes a supportive role in supporting reading comprehension during the literature
research phase of the writing process.

Finally, a perfect positive correlation (» = 1.000, p <.01) was noted between the self-
reported use of plagiarism detection software (T1) and "(Collecting and processing material)
Reading" (T2). Students who reported using plagiarism detection software likely prioritize
academic integrity. This may stem from a heightened emphasis on upholding academic integrity
or an awareness of the potential adverse consequences associated with inadvertent or intentional
academic misconduct and the attendant repercussions.

Cohort 2

Table 7 below presents correlations between T1 and T2 in Cohort 1.

34



Table 7

Correlations between T1 and T2 in Cohort 2

Engagement with the

writing process

(T1 questionnaire

Sub-steps of the writing process (T2)
(Grieshammer et al., 2019, p.58)

categories)
1.2 2.1 2.3 3.1 4.1 5.2 5.6 6.1 6.2

Formulating  Person’s -0.341 -0.577 0.302  -0.577 0.316 -0.378 -0.386 0.485 0.043
a clear correlation
question to Significance 0.305  0.423 0.698  0.423 0.541 0.356 0.193 0.131  0.900
be discussed  two-sided
in your text. N 11 4 4 4 6 8 13 11 11
Researching  Person’s -.686° 0.333 b b 0.000 0218 -.640" -0.556 0.222
sources to correlation
support your  Significance 0.020  0.667 1.000 0.604 0.019 0.076 0.511
ideas. two-sided

N 11 4 4 4 6 8 13 11 11
Selecting the  Person’s -0.076  -1.000" 0.870 -0.577 0.791 0.218 0.283 0.334 0.516
suitable correlation
overall Significance 0.824  0.000 0.130 0.423 0.061 0.604 0349 0.315 0.104
structure for  two-sided
your text. N 11 4 4 4 6 8 13 11 11
Developing  Person’s -0.052  -0.333 0.174  -1.000™ 0.791 0.293 0.283 -0.279 0.134
paragraphs correlation
appropriately  Significance 0.878  0.667 0.826  0.000 0.061 0.482 0349 0.407 0.695
(lidea=1 two-sided
paragraph). N 11 4 4 4 6 8 13 11 11

**_ The correlation is significant at the 0.01 level (2-sided); *. The correlation is significant at the 0.05
level (2-sided); b. Cannot be calculated because at least one of the variables is constant.

First, we observed a negative correlation (» = -.686, p < .05) between the variable
"Researching resources to support your ideas" (T1) and responses coded as "Formulate the
research question/ objective" (T2). This finding suggests that individuals actively involved in
resource research may already possess a well-defined research focus, thus reducing the need to
rely on Al for the generation of research questions. In contrast, individuals with a comparatively
lower level of expertise and awareness of ongoing debates within a specific domain may turn to
Al tools to aid in formulating research questions.

The next negative correlation (» = -.640, p <.05) was noted between "Researching
resources to support your ideas" (T1) and responses categorized as “Revising style" (T2). This
observation implies a potential trade-off between the time expended on research and that invested
in enhancing writing style. In practical terms, students may opt to allocate more time to reading
sources and then use various Al tools to facilitate the writing process. In the specific context of
this EMI course, it appears that students would lean towards utilizing the language support
provided by Al, a strategic choice that allows for more cognitive resources to be directed to
content-focused endeavours.
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The third correlation, also negative (» =-1.000, p <.01), was determined between the
variables "Selecting the suitable overall structure for your text" (T1) and "(Collecting and
processing material) Researching"(T2). In the context of writing, this correlation suggests that
individuals tend to exclusively concentrate on either selecting the overall structure for their text
or on collecting and processing materials through research. This correlational relationship may
arise from a deliberate and systematic writing process where individuals purposefully separate
the tasks of structuring their text. Alternatively, an increased engagement with Al writing tools at
T2, prompted by academic writing tutorials and the prevalent discourse on Al, could suggest that
individuals place trust in Al tools to manage both the research aspect and the structuring of the
text.

The last correlation (r = -1.000, p <.01) identified within Cohort 2 is between
"Developing paragraphs appropriately" (T1) and "Organizing work" (T2). The utilization of Al
tools at the stage of "Organizing work" (T2) suggests a reliance on Al for the task of structuring
the overall theme or work. The negative correlation implies a tendency to allocate less time to the
manual development of paragraphs. The observed outcome could be associated with the use of
generative Al tools such as ChatGPT. These tools often generate not only requested content, such
as essay outlines in this context, but also some initial text.

Discussion

Overall, data analysis reveals that our participants employ Al tools for nearly all stages of
academic text production and that the choice of the medium significantly impacts the writing
process. To begin with, we observed the reversal of the idealised sequence of academic text
production (see Table 1). Instead of first orienting themselves in the topic through engagement
with scholarly literature, students tend to generate a text first and then subject it to fact-checking
and source verification—a trend particularly dominant in Cohort 2. The verification process
primarily focuses on individual paragraphs, potentially allowing inconsistencies, contradictions,
or redundancies to go unnoticed and limiting close engagement with the content. This became
evident in the difference between the term paper average grades between the groups, namely 1.5
for Cohort 1 and 2.24 for Cohort 2. A broad observation regarding Cohort 2 is that, despite
showcasing a high proficiency in English, term papers frequently fell short in presenting specific
and detailed arguments. The texts were marked by elaborate sentences that conveyed a rather
generic content. In light of the findings presented in this study, coupled with observations made
during academic writing tutorials and individual writing consultations, our analysis suggests that
students may exhibit overextended mental models (i.e., "cognitive representations of external
reality" Jones et al., 2011) when applying generative Al. Despite their technical awareness that
the present technological landscape is limited to generative Al, students tend to extend its
applications beyond its current scope, frequently equating it with the capabilities of artificial
general intelligence (which does not currently exist). This observation hints at a cognitive
misalignment, revealing a discrepancy between the students’ understanding of the technological
constraints of generative Al and how they engage with it in practice. This phenomenon
emphasizes a number of key issues. First, a crucial need exists to narrow the divide between
theoretical awareness and practical application of Al. Second, the ever-growing ubiquity of
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artificial intelligence (Al) tools in the academic landscape necessitates the development of
academic Al competence among students. This competence entails the ability to critically
evaluate and utilize various Al tools and their outputs while remaining cognisant of their current
capabilities and limitations.

Moreover, while some of the correlational analysis revealed relationships between prior
experiences in different facets of the writing process and the integration of Al tools for term
papers, discerning a systematic pattern remains elusive. This may be attributed in part to the
limited sample size in our study and the inherently individualized nature of the writing process.
However, we contend that the lack of a clear pattern might also stem from the disruptive nature
of Al (Lund et al., 2023; Eke, 2023), where our familiar writing routines undergo a
transformation, often dictated by the medium itself. This paradigm shift raises intriguing
questions about the adaptive capacity of writers in response to the impact of Al, and especially
generative Al. It warrants consideration about the extent to which scientific/academic writers,
particularly in EMI contexts, may need to recalibrate their skills to effectively collaborate with Al
writing tools.

Conclusion

This study examined how students in an EMI context use Al-based writing tools across the
different phases of the writing process. Our results indicate that the design of Al writing tools
shapes how students interact with them. Students using tools with a strong language focus
prioritise tasks such as revision and editing. On the other hand, those using generative Al tools
focus more on a dialogical exchange with the tool. In the future, as Al writing tools, particularly
generative Al, reach new levels of sophistication, the landscape of academic writing is set for a
further transformation. Curriculums will need to evolve to prioritize the development of a strong
foundational knowledge base to ensure students possess the critical thinking skills necessary to
effectively use and evaluate Al-generated content. Furthermore, clear course guidelines dictating
appropriate Al tools for specific tasks will become essential to prevent misuse and promote
responsible integration. Traditional assessment methods, heavily reliant on essays, may also need
to be re-evaluated in light of Al's potential to alter how students approach research, writing, and
argumentation. By adopting these forward-looking pedagogical approaches, Al can further
develop its role as a valuable collaborator in the academic writing journey. Having transcended
the limitations of a simple editor, Al can now continue to amplify its role as both collaborator and
critic, functions traditionally reserved for human counterparts. This collaborative approach,
where students leverage the power of Al while actively developing their critical thinking skills,
has the potential to significantly reshape the way we approach academic writing in the coming
years.
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