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Abstract
Presenting research is as important as conducting research; requiring novice 
researchers to practice and review their presentations continuously. Given 
the limited time in language classrooms, developing impactful presentation 
skills is difficult. Tools like AI chatbots could help overcome this challenge. 
While research shows AI tools aid in developing oral proficiency, there is 
limited empirical evidence on the effectiveness of voice-enabled chatbots for 
improving academic presentation skills. This study investigates the effectiveness 
of a voice-enabled chatbot ‘Oratio’, in enhancing academic presentation 
skills, mainly the lexicogrammatical and structural features. The study also 
explores the possibility of Oratio reducing the students’ anxiety related to 
giving academic oral presentations. The participants of this experimental 
study were 20 Master of Philosophy, first and second year students from the 
English department at a public university in Pakistan. Pre-intervention and 
post-intervention presentations were assessed using a rubric designed by the 
researchers.  The experimental group used Oratio and the control group did 
not use any interventions to support their presentation skills improvement. 
The Wilcoxon signed rank test showed no significant improvement in the pre-
test and post-test results in the control and experimental groups; however, 
there is a marked improvement reflected by the median scores in the post-
intervention performance for all the participants. Using Oratio appears to 
have helped students build their confidence by improving lexicogrammatical 
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and structural issues in their presentations. Although this pilot study has 
limitations, it illustrates the potential of using voice-enabled AI chatbots in 
improving academic oral presentation skills of novice researchers.

Keywords: oral presentation, academic speaking, AI chatbots

Introduction and Background
There is an increasing expectation from researchers to not only disseminate 
their research with other scientists but also with a wider, non-expert audience 
(Lamarche et al., 2024; Plo-Alastrué & Corona, 2023). Not being able to 
naturally communicate well should not stop researchers from learning the 
craft of delivering engaging presentations (Youknovsky & Bowers, 2024). It is 
crucial that university students are taught to share their research with a wider 
audience in an engaging and accessible manner. AI chatbots can play a vital role 
in providing the support that is needed (Belda-Medina & Calvo-Ferrer, 2022; 
Belda-Medina & Kokošková, 2023; Labadze et al., 2023; López-Minotta et al., 
2025; Pituxcoosuvarn et al., 2025). 

Research on AI chatbots has shown their potential in developing English 
language learners’ speaking skills. A systematic review conducted by Du and 
Daniel (2024) focused on the literature (published between 2017 and 2023) 
on English-speaking skills improvement using AI chatbots, and concluded 
that using AI chatbots has generally proved to be effective in vocabulary (Chen 
et al., 2023) and grammar learning (Tai, 2024); confidence building (Zou 
et al., 2023); alleviating anxiety (Han, 2020; Tai & Chen, 2023); speaking 
fluency (Wu et al., 2023) and improving learners’ motivation. There are a 
few studies done to date, investigating the improvement of oral presentation 
skills using AI chatbots. Garcia et al. (2024) studied the effectiveness of AI 
chatbots on reducing public speaking anxiety and improving self-perceived 
confidence and reported positive results. Another small-scale, preliminary 
study attempted to use AI chatbots along with the physiological detection 
model to help reduce anxiety in students while giving presentations (Kimani 
& Bickmore, 2019). 

However, the research on the effectiveness of AI chatbots has shown 
certain limitations. For example, the studies have reported challenges in speech 
recognition leading to lack of accuracy of feedback given by the AI chatbots 
(Chen et al., 2023; Moussalli & Cardoso, 2016) resulting in lack of user 
satisfaction (Tai, 2024). The other limitation of AI chatbots is the occasional 
comprehensibility issues between the chatbots and the learners (Chen et al., 
2023; Wu et al., 2020).
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The lack of empirical evidence on using chatbots to improve lexicogram-
matical and structural features in academic presentations of students in tertiary 
education has motivated this pilot study.   Therefore, the researchers recruited 
the MPhil students to use a voice-enabled AI chatbot, Oratio, to help them 
practice their academic presentations. ‘Oratio’ is developed by the researchers 
with the help of a developer, and its efficacy is tested to answer the following 
questions:

RQ1.  �How effective is Oratio in improving the research students’ 
lexicogrammatical features, structure, clarity, confidence, and 
engagement in academic presentations?

RQ2.  �Does Oratio help students reduce their anxiety related to delivering 
academic presentations?

Methodology
The main objective of this study was to assess the effectiveness of a voice-
enabled AI chatbot to improve students’ academic presentation skills, 
therefore, ‘Oratio’ – a voice-enabled chatbot, was developed because most 
voice-enabled chatbots are behind paywalls. The chatbot in its beta version 
is developed using Open AI’s GPT-4o-mini model. The current version takes 
audio input; therefore, the students can practice delivering their presentation 
in a safe, stress-free manner. Its feedback in this version is text-only, but voiced 
output can be an added feature in its full version. We decided to go against 
using the voiced feedback at this stage as the freely available chatbot voices 
are very robotic. Once funding is secured for this project, a full version of 
Oratio will have more realistic voiced as well as written feedback. Oratio gives 
feedback on vocabulary, grammar, structure, clarity, and engagement of the 
presentation based on the features of TED Talks. 

The data were collected as oral presentations delivered by the MPhil 
English students in two groups: first year and second year students. Each 
group was divided into two sub-groups: (a). the Experimental group that 
used the voice-enabled chatbot ‘Oratio’, and (b). the Controlled group that 
did not receive any instructions or feedback. After the pre-intervention 
presentations, the latter group was suggested to watch some examples of 
good presentations on YouTube, such as TED Talks while the Experimental 
group used Oratio as their intervention. The students in first year presented 
a topic from a published research paper while the second year students 
presented their own research as they were already working on their MPhil 
thesis. 
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Using the rubric designed by the researchers (see Appendix A), students’  
presentations were evaluated. The Wilcoxon signed-rank test was per-
formed to analyze the differences in students’ presentations, pre- and post- 
interventions. 

Results and Discussion
The results of the Wilcoxon signed rank test did not show any significant 
improvement in the pre-test and post-test results in control and experimental 
groups; however, there is a marked improvement reflected by the median scores 
in the post-intervention performance across all the groups (see Table 1).

Structure of Presentations
Most of the students (n = 7/10) showed structural awareness in presentations. 
It is through the use of sentence structure that clearly indicates the part of 
the presentation being presented. The following examples from the first 
and second year experimental group show this. For example, they clearly 

Table 1. Examination with pre- and post-tests across first and second year Mphil 
students

Groups N Median Z value p value r
Pretest 1st year control 
group

5 15 –1.76 0.7 –1.795

Post-test 1st year control 
group

5 17

Pre-test 1st year 
experimental group

5 17 –1.84 .06 –1.718

Post-test Pretest 1st year 
experimental group

5 21

Pre-test 2nd year control 
group

5 15 –.67 .50 –4.719

Post-test 2nd year control 
group

5 18

Pre-test 2nd year 
experimental group

5 16 –1.84 .06 –1.718

Post-test 2nd year 
experimental group

5 18
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mentioned the sections in their presentation, as can be seen in the examples 
below:

(a)	 Then there is an introduction. 
	 Then there is a difference of the EMI, ICLH and CLIC:
	 Then there is an English medium paradigm which is a …� (HA Pre-T-1)

	 The second part is concerned with the rise of English education. 
	 Then the next part is concerned with the key differences.� (HA Post-T-1)

Grammatical Accuracy/Complexity
More than half of the students (n = 6/10) used grammatically complex 
sentences in the experimental group. These students used complex sentence 
structures with appropriate use of connectors or linking words. In the 
example below, the first year student used a simple grammatical structure 
to describe ‘code switching’ in the pre-test, whereas in the post-test, the 
same participant used a complex grammatical structure to describe ‘code 
switching’.

(b)	 Code switching is a very interesting […]� (NA Pre-T-1)

	� So as far as the usage of code switching is concerned, it is used […]
� (NA Post-T-1)

Vocabulary Range and Appropriacy
The experimental group, second year, also showed variation in the use of 
vocabulary post-intervention.

(c)	 �Today, let’s delve into the fascinating evolution of dictionaries. I’ll  
delineate how dictionaries have evolved over time, specifically the shift from 
prescriptive to descriptive approaches in lexicography.� (AL Post-T-2)

Overall Clarity and Impact
Majority of the students in the experimental group (n = 7/10) showed 
improvement in overall clarity in presentations. The following extracts show 
that in the post-intervention, the student has conveyed the same ideas with 
more clarity.
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(d)	� So to conclude that replication is vital yet underdeveloped in applied  
linguistics […]� (MA Pre-T-1)

	� So replications hold a lot of significance for the applied linguistics 
[…]� (MA Post-T-1)

Audience Engagement and Persuasion
More than half the students in the experimental groups (n = 6/10) displayed 
awareness in engaging the audience. The following example (e) shows that 
the experimental group student has used the phrase “as you see” to engage the 
audience. 

(e)	 �We see that the present study... We see the findings that the words like 
Janak, […]as well.� (AA Pre-T-1)

	 �For example, we see in the findings that […] frequency as you see in the 
article� (AA Post-T-1)

Use of Metaphor, Simile, or Analogy
A few students in the experimental group (n = 4/10) made a use of analogies to 
explain the content of their presentation. In example (f) the student has used 
an analogy to make their presentation interesting. 

(f)	 �Myself, [name, roll number]. Today I am going to explore the topic, The 
English […] Education.� (HS Pre-T-2)

	 �My name is […] Imagine navigating a vast ocean of knowledge 
and language is a vessel that carries us through.� (HS Post-T-2)

The findings of the current study show that the students who used 
Oratio tried to make their presentations more interactive and interesting 
(see Appendix B for screenshots of students’ interaction with Oratio). The 
use of Oratio has helped in reducing their anxiety related to presentation. 
These results are consistent with the findings of the previous research (Askari 
& Rahim, 2024; Kimani & Bickmore, 2019). This could be explained in 
the light of Krashen’s (1982) Affective Filter Hypothesis and Sweller’s 
(2011) Cognitive Load Theory. More practice coupled with structured and 
personalized feedback may have reduced affective filter and lower the cognitive 
load for the students. The control group has shown little improvement 
in the use of vocabulary, structure, and engagement with the audience.  
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As their presentations lacked overall clarity and impact, and they did not try 
to engage with the audience, they were less confident and descriptive in their 
presentation. A possible reason could be the lack of awareness of the various 
features of academic presentation.

Conclusion
It is important that postgraduate students learn to improve their academic 
presentations. In the current study, the use of Oratio, a voice-enabled chatbot, 
has shown some improvement in the structure and confidence of the novice 
researchers. There are various limitations and challenges that this study faced. 
The small size of participants, discrepancy in tasks given to first year and second 
year students, the short time available to the Oratio group participants for 
practising their presentations before the post-tests, and dealing with natural 
disaster and unforeseen political tension with the neighbouring country were 
a few challenges that the researchers had to face during the data collection 
process. Above all, the AI chatbot, Oratio, was developed by the researchers 
on a self-finance basis. Due to limited funds, Oratio could not be designed 
as per the needs of the learners. We plan on using WhisperAI, deepgram and 
GPT-5 in the full version of Oratio to enable us to add better voiced output 
and playback along with the text feedback. We would also improve the UX 
design of Oratio and may develop a companion mobile app. 
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Appendix A
The Rubric to Evaluate Presentations

Criterion Level 1  
(Limited)

Level 2 
(Developing)

Level 3 
(Proficient)

Level 4  
(Strong)

Structure of 
Presentation

Lacks clear 
beginning, body, 
and end. Ideas are 
disjointed.

Attempt at 
structure but 
transitions are 
unclear; some 
logical flow.

Clear structure 
with recognizable 
introduction, body, 
and conclusion. 
Transitions mostly 
smooth.

Strong and 
cohesive 
structure with 
well-signposted 
transitions; smooth 
flow throughout.

Grammar 
Accuracy 
(CEFR A2–B2)

Frequent 
errors impede 
understanding 
(A1–A2 level).

Some basic 
grammatical 
control, though 
errors are 
noticeable (low B1).

Generally good 
control of simple 
and some complex 
forms; few errors 
(mid–high B1).

Uses a range 
of grammatical 
structures with 
high accuracy and 
flexibility (B2+).

Vocabulary 
Range and 
Appropriacy 
(CEFR A2–B2)

Limited 
vocabulary; 
repetitive or 
incorrect word 
choices; lacks 
academic register.

Some variety; 
attempts to 
use academic 
vocabulary; 
occasional misuse.

Appropriate range 
of vocabulary, 
including some 
academic terms; 
mostly accurate.

Wide lexical 
range; precise 
and appropriate 
use of academic 
and topic-specific 
terms.

Confidence in 
Delivery

Hesitant, reads 
from notes/
script; avoids eye 
contact; posture 
closed.

Some hesitations, 
occasional eye 
contact; limited 
engagement with 
audience.

Generally 
confident, 
maintains eye 
contact; uses 
gestures; some 
natural delivery.

Speaks fluently 
with clear 
articulation; 
confident body 
language and tone; 
highly engaging.

Overall 
Clarity and 
Impact

Difficult to follow; 
lacks coherence or 
persuasiveness.

Somewhat clear 
but lacks impact or 
persuasiveness.

Clear and 
coherent; makes 
an effort to engage 
the audience.

Clear, impactful, 
and engaging; 
demonstrates 
persuasive 
communication.

Audience 
Engagement 
and 
Persuasion

Monotonous or 
disengaged; lacks 
connection with 
the audience.

Occasional 
attempts to 
engage the 
audience.

Generally 
engaging; uses 
some rhetorical 
questions or hooks 
to persuade or 
connect.

Highly engaging 
and persuasive; 
uses rhetorical 
questions, ‘survey 
questions’ and/or 
hooks effectively.

Use of 
Metaphor, 
Simile, or 
Analogy

No figurative 
language used; 
presentation is 
literal and dry.

Rare use of 
metaphor/
simile; not clearly 
connected to 
content.

Effective use 
of metaphor or 
analogy in parts of 
the presentation.

Creative and 
well-integrated 
use of metaphor/
simile/analogy 
that enhances 
understanding and 
engagement.

Note. The inter-rater reliability of the rubric is tested for both pre-test and post-test evaluations.  Pre-test 
scores was examined using a two-way mixed-effects model of the intraclass correlation coefficient (ICC), 
assessing consistency between two evaluators’ ratings of speaking proficiency. The analysis of pre-test 
evaluation showed a single-measures ICC of .85, 95% CI [.67, .94], indicating substantial agreement when 
considering one rater alone. The average-measures ICC was .92, 95% CI [.80, .96], reflecting excellent 
reliability. Similarly, the analysis of post-test evaluation showed a single-measure ICC of .93, 95% CI [.84, 
.97], indicating excellent agreement when considering one rater alone. The average-measures ICC was 
.96, 95% CI [.91, .98], reflecting excellent reliability. 
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Appendix B
The screenshots from the chatbot- students interaction may be accessed here.

https://www.dropbox.com/scl/fo/vme3dj6slgphv1dhth9wb/AOqsTMYCv7o8o34N4qcVt24?rlkey=22xag55le041dvc62y5ujzfl7&st=cx2zpqws&dl=0
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Abstract
This study examines the correlation between Iranian students’ learning styles 
and their media and technology use for language acquisition in Australian 
higher education. Understanding of how learners’ technology use aligns 
with their personal learning preferences can offer valuable insights for more 
effective pedagogical design. In this study, the Learning Style Survey (LSS) and 
the Media and Technology Usage and Attitudes Scale (MTUAS) were used 
in a quantitative survey to measure dominant learning styles and technology 
use frequency among 85 participants. The results revealed that approximately 
75% of participants preferred visual learning, and the most frequently used 
tools for language learning were smartphones and text messaging. Correlation 
analysis revealed that there was a weak association between specific learning 
styles and particular technologies—for example, visual learners with television 
viewing and auditory learners with phone calls. These results suggest that, 
in multicultural contexts, designing Computer-Assisted Language Learning 
(CALL) environments should prioritize accessibility and prevailing digital 
habits rather than strict adherence to learning style alignment.
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higher education, Iranian students, technology-enhanced language learning

https://orcid.org/0000-0001-6680-8393
https://orcid.org/0000-0002-7121-5194


14� Elham Azad and Mehmet Ali Yavuz

Introduction
Rapid advances in digital technology have transformed the ways in which 
languages are taught and learned, expanding opportunities for interaction 
and personalization in educational settings. Mobile applications, AI-driven 
platforms, and other digital instruments can enhance learner motivation and 
autonomy as well as the development of language skills (Lai et al., 2022). Yet the 
effectiveness of these technologies is not uniform across learners. Differences in 
how individuals process and retain information—often described as learning 
styles such as visual, auditory, or kinesthetic—may shape how they select and 
engage with digital resources. Although recent research has cast doubt upon 
matching instruction to individual preferences in this way (Emban et al., 2025), 
it is still valuable for optimizing teaching design to investigate their association 
with the use of technology.

Despite extensive research on learning styles and tech-mediated language 
learning, little research has investigated an area’s crossing within an interna-
tional students’ context of Iranian international students in Australian higher 
education—a growing cohort whose learning experiences are shaped by cul-
tural adaptation, varying English proficiency, and differing prior exposure to 
educational technologies. This study addresses that gap by the investigation of 
students’ learning styles and their digital language learning tool engagement, 
which provides evidence of how cultural and educational backgrounds may 
influence technology engagement. Results will be useful in designing cul-
ture-responsive EdTech tools and extending theoretical understandings on 
learner–technology interaction in multiculture environments.

Literature Review
Currently, technology plays an essential role in language learning, offering 
clear benefits such as stronger vocabulary retention, better fluency, and 
richer opportunities for collaboration. An earlier study by Lai et al. (2014) 
revealed that with clear instructional goals, digital tools can enhance all 
core language skills. In a recent study, Lee and Lee (2024) reported that 
AI-guided, personalized language learning significantly boosts learners’ 
performance.  Zhang et al. (2023) found that chatbot-assisted learning can 
outperform traditional methods when design and interaction features are 
well optimized. Mobile-assisted language learning (MALL) has been shown 
to foster autonomy and engagement by allowing learners to personalize and 
direct their own study (Nurmala et al., 2023).
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Learning style as individual preferences for processing information can 
influence how learners choose and interact with digital tools. While earlier 
research (Cohen et al., 2001) suggested that aligning teaching to such prefer-
ences could improve learning outcomes, later studies have been more cautious. 
Newton and Miah (2017) and Emban et al. (2025) both highlighted the limited 
evidence for strict alignment, though they note that multimodal approaches, 
which accommodate a variety of preferences, can help maintain motivation 
and engagement in technologically advanced settings. 

Despite the growing interest in both learning styles and technology-assisted 
language learning, their intersection has received limited attention, particularly 
in international higher education contexts. Research on adaptive platforms 
has shown that technology can accommodate diverse preferences (Kukulska-
Hulme & Viberg, 2017). However, newer developments of AI-driven person-
alisation of CALL have seen limited interest in this respect. Examining how 
Iranian students’ learning styles interact with their use of technology can help 
in designing EdTech that is responsive to culture and further theoretically 
develop learner–technology interaction across multicultural settings.

Research Questions
The current study seeks to answer the following research questions:

1.	 What are the most common learning styles among Iranian students enrolled 
in Australian higher education institutions?

2.	 How frequently, and for what purposes, do these students use different 
forms of media and technology for language learning?

3.	 How do students’ learning styles relate to the frequency and type of media 
and technology use for language learning?

Methodology
The study involved 85 Iranian students from various program, aged 18–40, 
enrolled in undergraduate and postgraduate programs at Australian universi-
ties. This age range reflects the typical university demographic, with mature 
learners over 40 excluded. Participants were recruited via university mailing 
lists and Iranian student networks. Ethics approval was granted by Cyprus 
International University (Approval No. EKK24-25/16/10).

To collect the necessary data, two instruments were employed. The 
Learning Style Survey (Cohen et al., 2001) identified learners’ dominant 
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preferences. This study focused on the Visual, Auditory, and Kinesthetic 
(VAK) categories due to their relevance to technology use in language learning 
although the instrument includes several dimensions. While the VAK model 
has been debated (Newton & Miah, 2017), it remains pedagogically useful 
when applied with caution. The other validated instrument—the Media and 
Technology Usage and Attitudes Scale (MTUAS; Rosen et al., 2013) assessed 
students’ frequency of digital tool use and attitudes. Only subscales relevant 
to language learning—smartphones, messaging, email, and video streaming—
were included. A small pilot study confirmed cultural appropriateness and  
language clarity.

Data collection was conducted online via Google Forms over a three-
week period. Eighty-five out of 102 cases were retained. Descriptive statistics, 
Pearson correlations, and one-way ANOVA  were used to examine learning 
style prevalence and its relationship to technology use.

Result (Hypothetical Overview)
To address the f irst research question,  descriptive statistics were used to 
summarize the distribution of dominant learning styles. Visual learning 
was the most prevalent preference (75%) followed by auditory (15%) and 
kinesthetic (10%). No signif icant variation was observed across age groups 
or gender.

In response to the second question, analysis of MTUAS subscales indicated 
that smartphone use and text messaging were the most frequently used tools 
for language learning, with over 80% of participants reporting daily use. This 
was followed by email (58%) and phone calls (42%). In contrast, TV viewing 
(22%), video gaming (15%), and online friendships (18%) were less common. 
These patterns suggest a strong preference for  mobile-based and text-driven 
tools in learners’ digital routines.

To explore the third research question,  Pearson correlation coefficients 
were calculated  to examine associations between learning styles and specific 
technology use. Visual learners had a weak positive correlation with TV view-
ing (r = .24, p < .05), while auditory learners were moderately associated with 
phone calling (r = .31, p < .01). Kinesthetic learners demonstrated  a small  
negative correlation with text messaging and smartphone use (r = –.18,  
p = .07), indicating a limited alignment between their preferred learning mode 
and the dominant digital platforms. Overall, these findings indicate that while 
certain tendencies exist, the relationship between learning styles and technology 
use is modest. 
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Discussion and Conclusion
The findings of this study are consistent with recent research showing weak 
correlations between learning styles and technology use (Sui et al., 2023). 
In this sample, mobile technology adoption appeared to be driven more by 
convenience and accessibility than by instructional fit.  The dominance of 
smartphones and messaging tools among Iranian students reflects broader 
trends such as mobile-first internet use and limited access to computers in Iran 
(Mokhtarinia et al., 2024).

These findings align with the Technology Acceptance Model (Davis, 1989), 
in which perceived ease of use and usefulness outweigh individual cognitive 
style preferences. More recent studies (e.g., Feng et al., 2025) also highlight that 
habitual behaviors and available infrastructure serve as stronger predictors of 
technology adoption than cognitive styles. Weak correlations in this domain 
may also reflect the limitations inherent in self-reported learning style data 
(Newton & Salvi, 2020). Considering cultural adaptation, language barriers, 
and limited resources, inclusive CALL environments should emphasis mobile-
friendly, multimodal resources that allow flexible engagement instead of rigid 
learning style alignment.

This study indicates that everyday digital habits, particularly mobile use, 
can outweigh learning style preferences among Australian-educated Iranians. 
The findings challenge assumptions behind style-based EdTech and support 
learner-focused, technology-integrated curricula grounded in actual use. In 
practice, this means prioritizing mobile-friendly platforms, using multimodal 
resources, and accounting for infrastructure in both local and global contexts. 
Further research should explore diverse cultural groups and track changes in 
technology preferences over time.
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Abstract
Argumentative writing poses significant challenges for second-language (L2) 
learners. Generative AI (GenAI) offers pedagogical support, but existing tools 
typically act as single assistants and fail to simulate the dynamic, multi-perspec-
tive dialogue essential for robust argumentation. We introduce a Multi-Agent 
Debate (MAD) framework in which multiple AI personas engage in struc-
tured debates to foster divergent thinking and expose learners to varied view-
points. In a one-group pretest–posttest exploratory study (N = 22 Chinese 
EFL undergraduates), we investigated MAD’s impact on argumentative writ-
ing and learner perceptions. Preliminary results indicate that MAD enhanced 
argument structure and quality, promoted metacognitive awareness, cultivated 
critical AI skepticism, and reduced anxiety when addressing controversial top-
ics. These findings suggest MAD is a promising approach for improving both 
L2 argumentative skills and GenAI literacy.

Keywords: Generative AI, Multi-Agent Debate (MAD), Chinese EFL 
learners, argumentative writing

Background
Effective L2 argumentative writing requires not only constructing logical 
claims but also anticipating and refuting counterarguments. This is particu-
larly challenging in Chinese English as a Foreign Language (EFL) contexts, 
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where traditional pedagogies may neglect the dialogical processes crucial for 
rebuttal skills. While in-class debating can be useful (e.g., El Majidi et al., 2021), 
it often presents hurdles such as linguistic barriers and performance anxiety.

Generative AI (GenAI) offers a new opportunity to support leaners. Prior 
research suggests that GenAI can enhance argument structure (Pratama et al., 
2025) and support claim generation (Guo et al., 2023). However, most exist-
ing tools serve as “reactive” assistants, responding solely to user prompts and 
predefined criteria (Su et al., 2023), thus limiting opportunities for learners to 
engage in the multi-sided debate necessary for sophisticated argumentation. 
For instance, Guo et al. (2023) found no significant improvement in students’ 
ability to formulate counterarguments or rebuttals when using a chatbot 
for argumentation, underscoring the need for more interactive, dialogical 
approaches.

To address this gap, this study proposes a Multi-Agent Debate (MAD) 
framework that draws on research in computational argumentation (e.g., 
Du et al., 2024; Hu et al., 2025; Liang et al., 2024). MAD leverages multiple 
AI agents to simulate debates (Du et al., 2024; Hu et al., 2025; Liang et al., 
2024), which counteracts the “Degeneration-of-Thought” phenomenon in 
single-agent large language models (LLMs) (Liang et al., 2024) and creates a 
richer, dialogical environment for L2 writing development.

Research Questions

1.	 To what extent does engagement in a Multi-Agent Debate (MAD) frame-
work improve Chinese EFL learners’ argumentative writing skills?

2.	 How do learners perceive the role of the MAD framework in their  
argumentative writing process?

Methodology
Participants 
Twenty-two undergraduate English majors (CEFR B2–C1) at a mainland 
Chinese university participated in the study as part of their foundational  
writing course.

The Multi-Agent Debate (MAD) 
The MAD in this study was implemented using widely available LLMs 
such as DeepSeek-R1, GPT-4o, and Grok 3. Students were free to select the 
model they preferred and interacted with it through standard web-based chat 
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interfaces. Rather than relying on a pre-built educational platform, the debate 
environment was created through carefully designed prompts within a single 
model session. The design draws on existing MAD frameworks in computa-
tional argumentation research (e.g., Du et al., 2024; Hu et al., 2025; Liang et 
al., 2024). In particular, the inclusion of  persona creation  follows Hu et al. 
(2025), who argue that assigning distinct, high-level beliefs and viewpoints 
to each debating agent ensures the diversity of perspectives. This prompting 
process corresponds with Step 3 and Step 4 in Table 1. For reference, sample 
prompts are included in the Appendix. 

For the current study, the overall MAD workflow consists of five steps (see 
Table 1). Steps 1 and 2 involved preparatory reading and stance-taking without 
AI involvement. In Step 3, students prompted the LLM to generate debater 
personas with names, roles, and core stances, and could revise them based on 
their own knowledge. In Step 4, they instructed the LLM to run a multi-round 
debate between these personas, generating claims, evidence, counterargu-
ments, and rebuttals. In Step 5, students reflected on the debate using guiding 
questions and revised their original arguments.

Procedure 
A one-group pretest-posttest design was conducted over five sessions. In the 
initial session, students received instruction and wrote a pretest essay on the 
topic “Should subway systems implement mandatory security checks?” Over the 
next three intervention sessions, students engaged with the MAD (see Table 1 
for the full workflow), exploring a new topic each session. In the final session, 
students composed a posttest essay on the topic “Should universities require AI 
checks on term papers?”. For both the pretest and posttest, students conducted 
15 minutes of online research followed by 40 minutes of offline writing. Ten 
participants were interviewed after the posttest. 

Data Analysis
We analyze three data sources: 

a.	 Pre-/Posttest essays: Scored using rubrics (adapted from El Majidi, 2020; 
Guo et al., 2023) for structural complexity (based on the Toulmin model), 
argument quality, and language.

b.	 Reflection logs: Thematically analyzed to identify recurring patterns in 
student engagement with the MAD system.

c.	 Interview transcripts: Used to validate log findings and explore learner 
perceptions in depth. 
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Table 1. The Multi-Agent Debate (MAD) Workflow

Steps Student-Directed AI 
Generation

Student Learning Actions

1. Read & 
Understand

– (No AI action in this 
step. Students access 
human-selected 
materials.)

Students read a pre-selected opinion article 
and are given a related debate topic.
Example:

Article – “Want Kids to Stay in School? Let 
Them Keep Their Phones” (Sixth Tone).
Debate topic – “Dpo the benefits of 
cellphone bans in rural Chinese schools 
outweigh the drawbacks?”

2. Take a 
Position

– (No AI action) Students write a short paragraph stating their 
initial opinion on the topic.
Example:

“I believe the benefits of banning cellphones 
in rural Chinese schools do outweigh the 
drawbacks. Without phones engage more in 
class, sports, and friendship...”

3. Create 
personas

Students prompt the 
LLM to generate at least 
two debater personas 
with names, roles, and 
core stances.

Students receive the generated personas 
and can compare them to any they imagined 
themselves.
Example personas:

Persona A: Zhang Wei, Rural Middle School 
Principal, “Structured learning environments 
free from digital distractions are essential 
for academic focus and discipline in under-
resourced schools.”
Persona B: Chen Lihua, Education Policy 
Researcher, “Preparing students for a 
digital future requires responsible access to 
technology, not blanket bans that widen the 
digital divide.”
...

4. Simulate 
Debate 
with LLM

Students instruct the 
LLM to run a multi-round 
debate between the 
personas.

Students read the AI-generated debate 
transcript, identifying claims, evidence, 
counterarguments, and rebuttals. They 
annotate surprising or strong arguments, and 
note weak or repetitive points.

5. Reflect & 
Expand

– (No AI action) Student reflect on the debate using reflection 
questions, then revise or write their own 
argumentative essay.
Sample reflection questions:

What were the 2–3 most surprising or 
strong arguments generated by the AI?

What challenges did you face in analyzing 
the AI debate?

How did this debate change your thinking 
or writing?
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Representative Results
Although the full data analysis is ongoing, preliminary results have revealed sev-
eral notable trends. Posttest essays showed marked improvement in structural 
complexity over the predominantly one-sided pretest essays. Most posttest 
essays incorporated opposing perspectives, shifting from simply acknowledg-
ing counterarguments to involving substantive rebuttals. While overall linguis-
tic complexity saw minimal change, there was a marked increase in phrases 
signalling dialogical argumentation, such as “Conversely,” “While proponents 
argue,” and “This viewpoint, however, fails to consider...”.

Reflection logs and interviews revealed three key themes in learner percep-
tions. First, students reported enhanced metacognition; the debates helped 
them identify “blind spots” and logical fallacies in their own reasoning. As one 
participant noted, “The debate lets me see different points in a critical way and 
new angles can be added.” Second, learners developed critical AI skepticism. 
They actively evaluated the AI-generated content by fact-checking claims, 
flagging “unvalidated data,” and noting “cliched phrasing” or “stereotypical 
responses” from personas. Finally, the framework’s low-stakes nature reduced 
writing anxiety. It created a safe space for learners to explore contentious top-
ics. Several participants noted that the simulated debate help them “rehearse 
the points” and “boost confident in expressing views”. 

Discussion
This study’s preliminary evidence suggests the MAD framework significantly 
enhances L2 argumentative writing. A key finding is that MAD appears to 
promote critical GenAI literacy (Li, 2025). Rather than passively accepting AI 
output, students actively interrogated it. This suggests MAD can function as a 
“cognitive mirror,”  prompting learners to scrutinize both AI-generated argu-
ments and their own, which is a crucial skill for responsible AI integration in 
pedagogy.

Additionally, MAD appears to lower the affective filter for engaging with 
controversial topics. The low-stakes simulated environment allowed students 
to “rehearse” arguments without the social pressure of live debate. This is valu-
able in cultural contexts where direct contention may be discouraged, offering 
a scaffold for students to build confidence for authentic civic discourse.

Limitations and Future Directions
The study’s conclusions are preliminary and should be interpreted with 

caution. Key limitations also include the small sample size (N = 22), the 
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pre-experimental design that lacks a control group, and the short interven-
tion period. These factors limit the generalizability of the findings and restrict 
causal claims. 

Despite these limitations, this exploratory study highlights that the MAD 
framework holds significant potential. It uniquely addresses the need for 
multi-perspective engagement critical for developing rebuttal skills, fosters 
the metacognitive evaluation of AI, and provides a safer pathway for Chinese 
students to engage with complex social issues. Future research should employ 
rigorous quasi-experimental designs to validate and extend these findings. 
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Appendix
Sample User Prompts for Persona Creation and Debate Ssimulation

User prompt for persona creation:

You are designing a debate on the following topic: “Do the benefits of cellphone 
bans in rural Chinese schools outweighs the drawbacks?” Create three personas 
who are going to debate on the topic. For each persona: Provide a name and 
concrete role of the persona. State their worldview or values in one sentence. 
Output exactly in this format: 

Persona A: [name], [role], [worldview]. 

Persona B: ...

User prompt for debate simulation: 

Now please simulate a debate on the topic above. Three debater personas have 
been created, each with distinct roles, backgrounds, and reasons for opposing 
the proposition.

Debate Rules:

There are five rounds. Each round follows the order: Persona A → Persona B 
→ Persona C. Each persona must respond in 3–4 sentences per turn. Language 
must be respectful, clear, and logically structured. Avoid repetition of points. 
Persuasive strategies such as examples, analogies, and rhetorical questions are 
encouraged.

Round Structure: Opening Statements: Each persona presents their main 
claim and two supporting reasons. First Rebuttal: Each persona challenges 
one or more points made by other personas, identifying weaknesses or offering 
counterexamples. Second Rebuttal: Each persona deepens their challenge by 
addressing counter-challenges or introducing new evidence. Synthesis Round: 
Each persona clarifies their position in light of earlier rounds, acknowledging 
valid points from others while reinforcing their own stance. Closing Statements: 
Each persona summarizes why their position is stronger than others and 
appeals to the audience’s logic or values.

Output Format: Clearly label each round and each persona’s turn  
(e.g., “Round 1 – Rural middle school principal”).

Keep responses concise and relevant to the proposition. Maintain coherence 
across rounds so that arguments build on previous exchanges.
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Abstract
Artif icial intelligence (AI)-driven automated feedback is fast becoming a 
norm. ChatGPT can provide meaningful writing samples, adjust the diff i-
culty level of texts matching learners’ proficiency level and facilitate guided 
writing. ChatGPT is capable of rapidly generating texts which are not only 
appropriate but are also error-free in terms of language. This study inves-
tigates Business students’ reflection on applying ChatGPT in ESP writ-
ing skills. The study involved f ifty-two undergraduates in Business who 
were taking an English language course during one semester at  Foreign 
Trade University (FTU) – HCMC, a public university of Vietnam. Mixed-
methods design was used to investigate students’ beliefs in and perspec-
tives on the effectiveness of ChatGPT application in English Teaching 
and Learning. Two study tools were employed: a questionnaire and a 
semi-structured interview. Comprising ten items, the questionnaire mea-
sured undergraduate learners’ perceptions of using ChatGPT for improv-
ing their writing skills and at the same time focusing on higher-order 
thinking skills as they are related to effective writing. The semi-structured 
interview, on the other hand, consisted of the pros and cons of utilizing 
ChatGPT-based essay writing versus self-dependent essay writing. The 
results revealed most respondents confirmed ChatGPT’s effectiveness in 
saving time and enhancing their language accuracy. However, the progress 
they could make in acquiring writing skills and increasing higher-order 
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thinking abilities could not be seen signif icant. The research paper also 
made some implications and recommendations for language educators in 
Vietnamese higher institutions.

Keywords: ChatGPT, English for specific purposes, thinking skills, 
Vietnamese higher educational institutions

Introduction
In Vietnam’s higher education system, non-English-major students, such 
as those in Business, study English as a compulsory subject tailored to 
domain-specific needs, unlike English majors who focus primarily on language 
studies. This distinction shapes ESP instruction, which is critical for prepar-
ing Vietnamese business undergraduates for global workplaces. The integra-
tion of AI tools like ChatGPT into Computer-Assisted Language Learning 
(CALL) offers potential to enhance ESP writing but raises concerns about 
creativity and critical thinking. Despite growing global research, ChatGPT’s 
impact in Vietnam’s ESP context remains underexplored, particularly for 
non-English majors facing unique linguistic and cultural barriers (Nguyen, 
2023). This study addresses three research questions (RQs):

1.	 What are Vietnamese business undergraduates’ perceptions of ChatGPT 
in ESP writing?

2.	 How do ChatGPT-assisted and self-dependent writing compare in accu-
racy, creativity, and critical thinking?

3.	 What pedagogical strategies optimize ChatGPT integration while mitigat-
ing risks like plagiarism?

Literature Review
AI tools have revolutionized CALL by offering adaptive feedback and personal-
ized learning (Stockwell, 2015). ChatGPT supports ESP writing with error-free 
texts and tailored suggestions (Baskara & Mukarto, 2023), creating conducive 
environments for Business English (Kim et al., 2023). However, concerns 
about plagiarism and reduced creativity persist (Cotton et al., 2024; Al-Alami, 
2024). Self-dependent writing fosters critical thinking (Yamashita, 2021), and 
AI should complement, not replace, it (Zhao, 2022). In Vietnam, ESP learners 
face challenges due to domain-specific language demands and limited exposure 
to authentic English contexts (Nguyen, 2023). Recent meta-analyses confirm 
AI improves writing accuracy but less so higher-order thinking (Zang & Wang, 



Undergraduates’ Reflection on Applying ChatGPT in ESP Writing Skills� 31

2025). This study fills a gap by examining ChatGPT’s role in Vietnam’s ESP 
context, where cultural and educational constraints necessitate tailored peda-
gogical approaches.

Methodology
Participants
Fifty-two (52) business undergraduates aged 18–22 (balanced gender) at FTU 
HCMC participated, majoring in Business Administration, Banking and 
Finance, and Accounting. All were enrolled in a standard ESP English course 
during the 2024–2025 academic year, focusing on business-specific communi-
cation (e.g., sales contracts, business reports, emails).

Research Design
A 10-item, five-point Likert scale questionnaire adapted from Al-Alami 
(2024) was used to assess perceptions of ChatGPT’s impact on ESP writing 
skills such as vocabulary, coherence, critical thinking, and authenticity. Sample 
items included: “ChatGPT helps improve my vocabulary specific to business 
writing” and “Using ChatGPT encourages me to think critically about my 
writing.” Semi-structured interviews with 16 volunteers explored detailed 
experiences comparing ChatGPT-assisted and self-dependent writing, focus-
ing on language accuracy, creativity, ethical concerns, and task authenticity.

Procedure
Over one semester, students completed weekly ESP writing assignments in 
class. For each task, participants produced two drafts: one independently, and 
one revised using ChatGPT feedback targeting grammar, vocabulary, and struc-
ture. Students finalized all texts themselves. Questionnaires were completed 
post-intervention in class, with items explained to ensure clarity. Interviews 
were conducted individually (approximately 4 minutes each). Ethical proto-
cols ensured voluntary participation, anonymity, and consent.

Data Analysis
Quantitative questionnaire data were analyzed as percentages of agreement to 
gauge perceptions. Qualitative interview data were thematically coded using 
NVivo, focusing on themes like efficiency, language accuracy, creativity, pla-
giarism risk, and critical thinking development. Percentage summaries were 
used only for quantitative data, while qualitative insights provide depth and 
nuance.
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Results
Advantages of ChatGPT and Self-dependent Writing

	• 60% of students agreed that self-dependent writing improved their overall 
writing proficiency through practice and reflection.

	• 50% of respondents reported enhanced critical thinking and problem-solv-
ing skills from self-dependent writing.

	• 45% of them found self-dependent writing enabled more authentic and per-
sonalized expression.

	• For ChatGPT, 60% valued the time-saving benefits in ESP writing tasks.
	• 55% noted improved grammatical accuracy via ChatGPT feedback.
	• 25% appreciated the ease of task completion facilitated by AI assistance.
	• Smaller portions of learners (15% and 10%) highlighted better-structured 

responses and incorporation of business-specific vocabulary, respectively.

Disadvantages of ChatGPT and Self-dependent Writing

	• 33% of students expressed concerns that ChatGPT encourages passive 
learning habits.

	• 27% of them felt their authentic writing voice was diminished with AI 
reliance.

	• 22% of respondents raised plagiarism concerns, highlighting a need for 
institutional policies and teacher guidance.

	• Self-dependent writing was criticized by 65% for its time-consuming nature.
	• 25% of learners mentioned recurring linguistic inaccuracies when writing 

independently.

Thematic Insights
Interviewees preferred a hybrid approach: initial drafts with ChatGPT sup-
port, followed by independent revision to nurture creativity and critical think-
ing. Significant emphasis was placed on teacher mediation, clear guidelines on 
AI use, and fostering student responsibility to avoid ethical pitfalls.

Discussions
Addressing research question 1, 60% of students valued ChatGPT’s time-sav-
ing and 55% its accuracy, but only 30% saw writing proficiency gains, suggest-
ing limited impact on skill development. For research question 2, ChatGPT 
improved accuracy but hindered creativity (27%) and critical thinking (35%), 
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while self-dependent writing fostered authentic expression (45%) and thinking 
skills (50%). This aligns with Al-Alami (2024) and Yamashita (2021), empha-
sizing balanced pedagogy. For research question 3, a hybrid approach integrat-
ing ChatGPT with independent revision mitigates plagiarism risks (22%) and 
supports authentic learning. In Vietnam’s ESP context, cultural emphasis on 
rote learning (Nguyen, 2023) underscores the need for teacher training and 
institutional policies to mediate AI use effectively. Limitations of this study 
include the small, business-specific sample and self-reported data. Future 
research should use objective measures and explore diverse ESP domains.

Conclusion
ChatGPT serves as a valuable aid for improving ESP writing efficiency and 
error reduction among Vietnamese business undergraduates. However, to fos-
ter originality, critical thinking, and authentic language use, it must be inte-
grated within blended instructional frameworks that emphasize independent 
revision, ethical awareness, and teacher guidance. Institutional policies and 
teacher training are essential to maximize the pedagogical benefits while avoid-
ing misuse. Further research is needed to optimize AI-supported ESP teaching 
across varied disciplines and contexts.
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Abstract
Written corrective feedback (WCF) plays a crucial role in second language 
(L2) writing by helping learners address local (grammar) and global (content) 
errors (Crosthwaite et al., 2021). The rise of Generative Artificial Intelligence 
(GenAI) has increased interest in its role in WCF; Tools such as ChatGPT 
can provide personalised feedback by explaining grammar, defining words 
and translating between languages (Kohnke et al., 2023). However, studies 
have focused exclusively on English (Lin & Crosthwaite, 2024), limiting 
the linguistic inclusivity in the research. In addition, despite the recognised 
importance of learner engagement for the effectiveness of WCF, only a few 
studies (Koltovskaia et al., 2024; Zhang & Hyland, 2022) have examined 
learners’ engagement with WCF; however, little is known about the follow-up 
questions students may ask regarding the feedback they receive.

This study applies a multidimensional framework of learner engagement 
(Zhang & Hyland, 2018) to analyse how 13 intermediate L2 learners of 
Spanish and Indonesian engaged cognitively, behaviorally and attitudinally 
with ChatGPT’s feedback. Participants wrote a short L2 essay on their 
reasons for learning a L2 and then used a pre-prepared prompt to seek WCF 
from ChatGPT. A semi-structured interview followed this. Students’ drafts, 
revisions and follow-up questions were coded for behavioural and cognitive 
engagement. The interview data were analysed thematically for cognitive and 
attitudinal engagement. 
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Spanish and Indonesian students noticed most WCF at local and global 
levels, but relied more on ChatGPT for the former. While participants found 
ChatGPT’s feedback mostly useful, they remained critical of its relevance and 
accuracy. These findings highlight that while ChatGPT could offer accessible 
WCF, its effectiveness depends on learners’ ability to critically evaluate it. The 
study shows the opportunities and challenges of integrating GenAI for WCF, 
broadening the understanding of how diverse linguistic communities engage 
with technology for L2 writing.

Keywords: Written Corrective Feedback, Cognitive engagement, 
Behavioural Engagement, Attitudinal Engagement, GenAI, ChatGPT, 
Languages other than English

Introduction
Written corrective feedback (WCF) refers to corrections or comments  
on writing to improve global (e.g., content, organisation) and local (e.g.,  
grammar, vocabulary) linguistic issues (Lin & Crosthwaite, 2024). Although 
widely implemented in L2 classrooms, its effectiveness remains debatable, 
with research indicating learners’ engagement as a key mediating role (Papi  
et al., 2024).

Generative AI (GenAI) tools (e.g., ChatGPT) have reshaped WCF in L2 
learning by offering specific, actionable, and personalised insights (Guo & 
Wang, 2024) and allowing learners to ask follow-up questions (Kohnke et al., 
2023). However, GenAI’s feedback may also be inaccurate or redundant (Lin 
& Crosthwaite, 2024; Yoon et al., 2023), particularly for languages other than 
English (LOTEs) (Kohnke et al., 2023), which may impact different aspects of 
learner engagement (e.g., reducing trust, being more cautious and/or critical 
about the feedback, etc). This highlights the need to critically evaluate the role 
of GenAI in providing WCF for L2 learners of LOTEs. 

To investigate learner engagement with WCF, Zhang and Hyland (2018) 
used a tridimensional framework comprising behavioural (revision actions and 
time), cognitive (attention and revision strategies) and attitudinal (attitudes 
towards WCF) engagement. Building on this framework, Zhang and Hyland 
(2018) emphasise that engagement with WCF varies considerably among 
learners, shaping the extent and quality of their writing revisions. Studies 
applying this framework to GenAI-generated WCF (Koltovskaia et al., 2024; 
Zhang & Hyland, 2022) have been conducted primarily in English, limiting the 
linguistic inclusivity. Moreover, while the studies showed that learners critically 
evaluated GenAI’s feedback and prioritised local over global-level corrections, 
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these lacked insight into how learners engage with GenAI feedback through 
follow-up questions. 

This study addresses these gaps by examining how L2 learners of Spanish 
and Indonesian, two widely spoken and taught LOTES but under-researched, 
engage with ChatGPT’s WCF. Employing the tri-dimensional engagement 
framework, the study is guided by the following research question:

How do Spanish and Indonesian L2 learners engage behaviourally, 
cognitively and attitudinally with ChatGPT’s WCF as they revise essays 
written in their L2? 

Methodology
Following ethical approval (ID: 2024/HE001234), thirteen undergraduate 
L2 students from two major Australian universities (n = 7 Spanish, n = 6 
Indonesian) participated in the study. Based on university placement, their L2 
proficiency is B1 (n = 4) or B2 (n = 9) (Council of Europe, 2001). The research 
design and instruments for data collection are summarised in Figure 1.

The data was analysed in two stages. First, similar to Koltovskaia et. al 
(2024), students’ writing tasks (before and after the revisions) and ChatGPT’s 
WCF were analysed to explore participants’ behavioural engagement. Using a 
spreadsheet, the researchers counted and categorised:

a.	 ChatGPT’s WCF type (i.e., global or local)
b.	 Whether students accepted or rejected the WCF
c.	 How they revised their essay (e.g., copying from ChatGPT, retyping) 
d.	 Length spent on revisions
e.	 Follow-up questions after receiving the WCF

Second, following Saldaña’s (2016) guidelines for thematic analysis, the 
interview transcripts were analysed for cognitive and attitudinal engagement.

Findings 
Participants showed different behavioural engagement with ChatGPT’s WCF. 
Out of the 95 WCF instances received by Spanish learners (64% local, 36% 
global), 56% were accepted, with a higher acceptance of local feedback (77%). 
Indonesian learners received 66 WCF instances, mostly language-focused 
(80%), with a high acceptance of 89%. All participants reviewed the WCF 
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before revising their essays. While all Spanish learners typed the suggestions 
into their revisions, some Indonesian learners translated the WCF into English 
and then copied and pasted ChatGPT’s suggestions into their revisions. On 
average, Spanish learners spent 15 minutes revising their essays, compared to 
21 minutes for Indonesian learners. All Indonesian learners asked follow-up 
questions, but only 2 Spanish learners did the same. 

In the interviews, participants explained how they engaged cognitively 
with ChatGPT’s WCF. They explained that they accepted and incorporated 
most of ChatGPT’s WCF into their writing, especially regarding grammar, 
vocabulary and punctuation. Similarly, WCF on global aspects, such as writ-
ing a clear introduction, were widely accepted to enhance the essay’s coher-
ence. However, some grammar-related feedback was rejected because students 
acknowledged that the suggested structures were beyond their current knowl-
edge, thus preferring to use more familiar forms. Students also approached 
WCF about content (e.g., adding more examples) selectively, as they believed 
they were unnecessary or exceeded the scope of a short essay (see Appendix C 
for sample quotes related to cognitive engagement). 

Attitudinally, participants valued the detailed WCF ChatGPT provided, 
explaining that it helped them notice aspects to improve the accuracy and 
coherence of their essays. Those who asked follow-up questions appreciated 

Figure 1. Research design and instruments for data collection
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being able to do so without fear of judgment. However, they noted that the 
WFC was at times overly wordy, poorly organised, generic, misaligned with 
their L2 proficiency, and occasionally contained errors. Despite the challenges, 
all students plan to continue using ChatGPT for language support but would 
appreciate clearer university policies and guidelines (see Appendix C for  
sample quotes related to attitudinal engagement).

Discussion and Conclusion
Using the tri-dimensional framework of learner engagement (Zhang & Hyland, 
2018), the study explored how L2 learners of Spanish and Indonesian engaged 
with ChatGPT-generated WCF. Overall, the findings partially align with 
those of Koltovskaia et al. (2024), who demonstrated that students engaged 
actively with ChatGPT’s feedback by accepting and rejecting comments. 
Behaviourally, participants actively revised their text using ChatGPT sugges-
tions and asked follow-up questions, with a primary focus on language accu-
racy (Zhang & Hyland, 2022), as they perceived them as more relevant than 
global-related comments. While time spent on revisions may indicate a high 
level of engagement (Koltovskaia et al., 2024), our results showed that remain-
ing on task revising from feedback is an indicator of sustained engagement.

Cognitively, participants noticed and understood the feedback, an import-
ant predictor of revision quality (Papi et al., 2024). All students compared 
ChatGPT’s suggestions with their original text, deciding to accept or reject the 
WCF based on their language styles and proficiency. Local-level feedback was 
generally prioritised, helping them notice correct forms, while global sugges-
tions were often dismissed as unclear or unnecessary. Indonesian learners asked 
more follow-up questions to fill knowledge gaps, whereas Spanish learners 
chose not to ask when feedback was clear, revealing a deeper cognitive engage-
ment in their learning.

Attitudinally, participants expressed high satisfaction with ChatGPT’s 
suggestions regarding L2 accuracy, coherence, and depth, as well as a reduction 
in anxiety when asking follow-up questions (Lo et al., 2024). However, con-
cerns about inaccuracies (Steiss et al., 2024), processing lengthy feedback (Guo 
& Wang, 2024), and prompting effectively (Lin & Crosthwaite, 2024), reflect a 
critical stance and active engagement. These responses highlight the potential 
and challenges of integrating GenAI for WCF practices for LOTEs.

Despite the small sample size and the use of a structured prompt, which 
may not reflect real-world uses of GenAI, these findings underscore the 
importance of critically engaging in writing revisions following feedback. To 
maximise the effectiveness of integrating GenAI tools, training teachers and 
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students to use detailed prompts tailored to the specific goal of the writing 
may facilitate deeper engagement (Liang et al., 2023; Crosthwaite et al., 2024) 
as these are more effective than generic ones (Koltovskaia et al., 2024; Yoon  
et al., 2023). Teachers should encourage learners to critically evaluate 
ChatGPT’s feedback, viewing it as a writing assistant rather than a definitive 
authority (Teng, 2024). Further research could investigate learner engagement 
with GenAI-generated WCF across proficiency levels, the use of learner- 
designed prompts independently, and expand the scope to other LOTEs.
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Appendices

Appendix A
Online writing task instructions

1.	 In the space below, write an essay of at least 150 words in Spanish OR 
Indonesian explaining why you chose to study a foreign language at univer-
sity, including your personal motivations, specific experiences or influences 
and the anticipated future benefits. Do not use dictionaries or machine 
translators, such as Google Translate or DeepL. You have 25 minutes to 
complete the task. 

2.	 Use ChatGPT to revise your text, pasting the following prompt: 
	 “You are a Spanish OR Indonesian language teacher. I am a second language 

learner of Spanish OR Indonesian. I have written this essay and would 
like you to provide specific, actionable feedback on its content, organisation, 
language and mechanics in Spanish. If needed, provide examples of how I 
could improve the essay. Do not provide a revised version of the essay.” Once 
you have received the feedback from ChatGPT, you may like to ask for 
clarification of the feedback. Please revise your essay accordingly in the 
space below. 

Note: Unless specifically told otherwise by your Course Coordinator and the 
Course Electronic Profile (ECP), the use of Generative Artificial Intelligence 
technologies, such as ChatGPT, to complete any university assessment is 
strictly prohibited and may constitute student misconduct under the Student 
Code of Conduct. 
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Appendix B
Interview questions

1.	 In which aspect did ChatGPT provide you with feedback, e.g., vocabulary, 
grammar, formality, etc?

2.	 Do you think the suggestions provided by ChatGPT are correct? If so, 
how? If not, why?

3.	 Did you find the suggestions from ChatGPT useful? If so, how? If not, 
why?

4.	 Which suggestions provided by ChatGPT did you decide to accept? Why?
5.	 Which suggestions provided by ChatGPT did you decide to reject? Why?
6.	 Were there any suggestions provided by ChatGPT that you did not know 

whether to accept or reject? If so, which one?
7.	 What is the most difficult part of using ChatGPT as a feedback tool?
8.	 What is the most beneficial part of using ChatGPT as a feedback tool?
9.	 How is it different from the teacher’s feedback?
10.	What other questions did you have to ask ChatGPT to complete/revise 

your essay? And how useful was the feedback from those questions?
11.	Do you think your revised essay version is better than the original? How? 

In what ways?
12.	Would you use ChatGPT again in future written language practices? Why? 

Why not?
13.	Do you think teachers should guide students on how to use ChatGPT for 

feedback in language classes? Why? Why not? If so, how?
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Appendix C
Participants’ Sample Quotes

1.	 Cognitive engagement

	 At the end of the first paragraph, I had written “he desarrollado”. But then 
it said, to change it to “desarrollé”. I think between those two past tenses, I can 
be confused about when I should use one or the other. So then, it was like that 
past tense and not the other one. (Isabella, Spanish learner)

	 However, I did think that it was important to include a paragraph, just 
because having a really big chunk of information isn’t digestible. So then I 
split it up like suggested by ChatGPT. (Mawar, Indonesian learner)

2.	 Attitudinal engagement

	 I was expecting it [feedback] to be more generic. But it gave a lot of examples 
from the essay on where I could improve (Taylor, Spanish learner).

	 A positive way that it’s different is that it’s immediately responsive in any 
situation. If you’re at home, you can get immediate feedback, which is really 
helpful, especially for weekly tasks. And it is able to highlight the reasons 
behind the changes it makes, which makes it more helpful. [...] there are 
certain contexts when you don’t really have the time, or, you know, the place 
to be able to converse with a teacher. So a tool like this is still helpful, even if 
it is slightly less ideal in certain aspects, I still think that it’s valuable. (Nuri, 
Indonesian learner)

	 The very first thing I didn’t really understand was ‘you’ve mentioned that 
you studied Spanish for 6 years’, and it just told me what I had done. It 
wasn’t helpful. (Luke, Spanish learner)
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Abstract
Data-driven learning (DDL) is a significant approach in computer-assisted 
language learning (CALL), but its adoption in pre-tertiary education is 
limited, raising concerns about education equity and inclusivity. This study 
reviews 39 empirical studies published between 1994 and 2023 to assess 
DDL’s effectiveness, efficiency, learner perceptions. Quantitative findings 
show a large within-group effect size (d = 1.77) and a medium-to-large between 
group effect size (d = 0.88). Qualitative findings reveal that most learners 
(74%) report positive views. This review confirms DDL’s suitability for non-
university settings and offers strategies to enhance accessibility, address equity 
barriers, and promote inclusive practices, ensuring that all pre-tertiary learners, 
regardless of diverse background or resources, can benefit from DDL. 

Keywords: Data-driven learning, language education, pre-tertiary,  
mixed-method review, inclusivity, equity

Introduction
Over the past decades, DDL has gained increasing attention in language 
education research (Boulton & Vyatkina, 2021). However, studies on DDL’s 
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use in pre-tertiary education is still limited (Boulton & Cobb, 2017; Boulton 
& Vyatkina, 2021; Pérez-Paredes, 2022), highlighting gaps in understanding 
its accessibility and suitability for younger learners with diverse language skills 
and learning contexts. Additionally, previous reviews often overlook learners’ 
experiences and practical implementation challenges, such as disparities in 
technology access that exacerbate equity issues in CALL. This study addresses 
these gaps by systematically analyzing 39 empirical studies (1994–2023) on 
DDL at the pre-tertiary level, assessing learning outcomes and learner feedback 
to promote accessible and adaptable DDL practices that foster inclusivity 
across varied educational settings.

In line with the aim of this study, the following research questions were 
formulated to guide the quantitative and qualitative synthesis respectively: 

RQ1: �To what extent is the implementation of DDL effective and 
efficient in facilitating language learning and teaching at the 
pre-tertiary level? 

RQ2: �How do pre-tertiary students perceive the effectiveness of 
corpus-based learning?

Methodology
Three databases (Web of Science, the Education Resources Information 
Centre [ERIC], and Google Scholar) and reference digging (Plonsky & 
Brown, 2015) were used to search for eligible studies. After selection based 
on the inclusion and exclusion criteria (Table 1), 39 studies were included in 
this synthesis. 

To answer RQ1, we quantitatively synthesized 24 studies by calculating 
unbiased Cohen’s d for between-group (effectiveness) and within-group 
(efficiency) studies, following methods from previous DDL meta-analyses 
(Boulton & Cobb, 2017; Mizumoto & Chujo, 2015; Ueno & Takeuchi, 2023). 
Outliers were managed through winsorizing method and capped the effect 
size at 3.0 to enhance the robustness of our results. The 24 studies yielded 40 
separate effect sizes. To answer RQ2, we qualitatively synthesized 28 studies 
using grounded theory (GT), analyzing data on students’ perceptions, attitudes, 
and experiences from observations, interviews, open-ended questionnaires, 
and other qualitative methods. Thornberg and Charmaz (2014) described 
GT as the simultaneous collection and analysis of data, blending induction 
and abduction to form categories. Following Charmaz (2006), we conducted 
initial coding, focused coding, and axial coding to connect categories and 
subcategories coherently. 
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Findings
Quantitative synthesis
The aggregated effect size for all the within-group studies is 1.77, 95% CI 
[1.10, 2.43] (p < 0.01, I² = 91%), and the aggregated effect size for all the 
between-group studies is 0.88, 95% CI [0.46, 1.29] (p < 0.01, I² = 87%). 
Plonsky and Oswald (2014) highlight the need to contextualize Cohen’s 
d within specif ic academic disciplines and propose adjusted benchmarks 
for second language research: small (d = 0.40 for between-group, d = 
0.60 for within-group), medium (d = 0.70 for between-group, d = 1.00 
for within-group), and large (d = 1.00 for between-group, d = 1.40 for  
within-group) effects. According to these benchmarks, our within-group 
effect size is extremely large, while the between-group effect size is medium 
to large. 

Compared to previous studies, within-group effect sizes range from 0.9 
(Mizumoto & Chujo, 2015) to 1.50 (Boulton & Cobb, 2017), with Liu 
and Ma (2025) reporting 1.43. The present study’s within-group effect size 
(d = 1.77) is the highest, indicating greater efficiency. Between-group effect 
sizes range from 0.71 (Liu & Ma, 2025) to 0.95 (Ngo & Chen, 2024), with 
our study’s d = 0.88 falling in the middle, suggesting moderate effectiveness 
consistent with prior findings. 

Table 1. Inclusion/exclusion criteria

Inclusion criteria Exclusion criteria 

Studies published between 1994 and 
2023

Studies not published between 1994 
and 2023

Published empirical articles from 
journals or books 

Not Published empirical articles from 
journals or books 

Text written in English Text not written in English

Related to corpus technology, DDL, 
and learning or teaching language  

Not related to corpus technology, 
DDL, and learning or teaching 
language 

Targeting at pre-tertiary level Not targeting at pre-tertiary level 

(Articles focusing on non-university 
teacher education or corpus-based 
materials development are considered 
if including pre-tertiary students’ 
involvement)
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Qualitative synthesis
This qualitative synthesis analyzed 433 initial codes from student perceptions 
of DDL at the pre-tertiary level, revealing a predominance of positive (74%, 
319 codes) over negative (26%, 114 codes) feedback. The perceptions were 
organized into eight categories and 30 sub-categories, with positive categories 
including “positive feelings,” reflecting learners’ excitement and enjoyment 
from DDL’s novelty and game-like designs; “efficacy,” highlighting its usefulness 
in simplifying complex concepts and improving skills; “autonomy,” showing 
increased motivation and independent learning through collaboration; 
“cognitive enhancement,” indicating improved language awareness and meta-
cognitive skills via concordancing; and “combination with other learning 
resources,” noting benefits from integrating other tools such as dictionaries. 
Negative categories included “challenges,” addressing skills gaps and technical 
issues; “negative feelings,” capturing overwhelm and monotony among some 
learners; and “habits,” revealing a preference for traditional methods due to 
familiarity and test-focused learning styles. 

DDL is valued by students for its innovative and enjoyable approach, 
enhancing learning effects, simplifying complex concepts, and boosting 
student autonomy and cognitive skills. However, it faces challenges including 
a lack of skills, language difficulties, insufficient teacher support, technical 
issues, and some students’ preference for traditional methods, leading to stress 
and reduced engagement. These perceptions underscore DDL’s potential to 
promote inclusivity and equity through positive learner engagement, while 
also revealing areas where technology access and support are essential to 
mitigate negative experiences.

Discussion
The quantitative results confirm DDL’s effectiveness and efficiency in pre-
tertiary language education, showing its potential to improve language learning 
while supporting equity. Qualitatively, overall positive student attitudes 
reinforce these results. However, negative feedback highlights challenges such 
as limited DDL skills, negative feelings, and a preference for teacher-centered 
instruction and deductive approaches (e.g., using dictionaries or grammar 
notes). These challenges often stem from inequities in technology access, a key 
concern in inclusive CALL, where disparities in digital resources can hinder 
participation for underrepresented or resource-limited learners. To address 
these concerns inclusively, practical strategies identified through qualitative 
synthesis include pre-editing DDL materials, teacher supervision, multi-modal 
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resources, diverse activities, and scaffolding prompts. These approaches 
not only enhance accessibility but also promote equity by accommodating 
diverse learner needs, such as varying levels of technological proficiency and 
socioeconomic backgrounds, thereby aligning DDL with inclusive CALL 
principles. Ultimately, these strategies aim to bridge research and practice, 
ensuring equitable opportunities for all learners to benefit from DDL. 

Conclusion
Despite the successful implementation of DDL, its adoption has yet to become 
mainstream and has remains limited to certain contexts. It necessitates a period 
of adjustment and dedicated effort to fully integrate DDL into existing prac-
tices. To promote greater educational equity and inclusivity, future research 
should aim to broaden its scope and support a wider range of educations in 
adopting and implementing DDL across diverse educational settings.  
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Abstract
In traditional collaborative learning, English as a Foreign Language (EFL) 
students with similar levels of foreign language writing anxiety (FLWA) fre-
quently showed limited knowledge organization and teamwork effectiveness. 
This study proposed AI-supported collaborative learning to reduce EFL col-
lege students’ FLWA in story writing. The 36 students participated, with one 
class receiving AI-supported collaborative learning (the experimental group) 
and the other receiving traditional collaborative learning (the control group). 
Data were from pre- and post-FLWA scales and story-writing tests. Results 
revealed that the experimental group reported significantly lower FLWA and 
higher story writing proficiency than the control group. Different from tra-
ditional collaborative learning, AI-supported collaborative learning provided 
automated feedback (story chain, grammar check, word choice, and evalua-
tion) that helped the students overcome challenges (e.g., idea generation, sto-
ryline organization, and lexical usage). This AI support, with positive feedback 
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among peers, initiated positive emotional responses. Under the broaden-and-
build theory, these positive emotions broadened the students’ thoughts, built 
knowledge, and ultimately reduced FLWA and improved English story writing.

Keywords: AI-supported collaborative learning, broaden-and-build theory, 
college students, English story writing, foreign language writing anxiety

Study Background
English story writing competency is crucial for college students in their future 
careers, as stories are widely used in marketing to attract customers’ attention 
(Ahmad et al., 2020). Story writing refers to narrating fictional or non-fictional 
events, requiring various elements (e.g., characterization, plot organization, 
and dialogue) (Vaezi & Rezaei, 2018). Given its complexity, many English 
as a Foreign Language (EFL) college students frequently experience foreign 
language writing anxiety (FLWA), defined as negative emotions triggered in 
writing contexts (Horwitz, 2017; Lai & Yang, 2024). FLWA is commonly 
provoked by fears of negative evaluations, grammatical concerns, and low self- 
confidence, which hinders writing development (Prasetyaningrum et al., 2021).

The broaden-and-build theory (Fredrickson, 2001), a key model of positive 
psychology, suggests the role of positive emotions in counteracting negative 
emotions. Positive emotions, defined as positive emotional responses to events, 
are signals initiating a cascade of optimal behaviors. That is, positive emotions 
broaden thoughts and actions, build personal knowledge, and ultimately 
undo negative emotions (Fredrickson, 2001). In educational settings, positive 
emotions are shaped by learning environments, and collaborative learning is 
encouraged, as social interactions can be predictors of happiness (Volet et al., 
2019). However, the benefits of collaborative learning may be hindered, partic-
ularly when anxious students work together because they tend to demonstrate 
limited idea organization and generation (Ye & Zhou, 2022).

Generative AI can serve as knowledgeable scaffolding to help anxious stu-
dents collaboratively address challenges by analyzing learning processes and 
providing automated feedback (Shadiev & Feng, 2024). Nevertheless, limited 
research has examined the effects of AI-supported collaborative learning on 
emotions and outcomes (Yan, 2024), and further investigation is required (Jin 
et al., 2021). Thus, this study investigated the effects of AI-supported collabo-
rative learning on EFL college students’ FLWA and story writing proficiency. 
The following research questions were addressed:

1.	 What were the effects of AI-supported collaborative learning on students’ 
FLWA?
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2.	 What were the effects of AI-supported collaborative learning on students’ 
story writing proficiency?

Methods
This 14-week study (three hours per week) involved 36 EFL students (CEFR 
B1), aged 20–22, from an elective story writing course at a university in 
central Taiwan. Two classes were randomly assigned to the experimental 
and control groups. Data were collected through the FLWA scale and story- 
writing test in weeks 1 and 14. The FLWA scale (Cronbach’s α = .88), adapted 
from Cheng (2004), incorporated seven items for somatic anxiety (physio-
logical reactions), seven items for avoidance behavior (writing avoidance), 
and eight items for cognitive anxiety (mental perceptions). The story-writing 
test, adapted from Lai (2011), consisted of four pictures for story writing. 
Before instructions, both groups shared similar levels of FLWA (Z = –1.928, 
p = .054) and writing proficiency (Z = –.749, p = .454). Instructions started 
from weeks 2 to 13. Both groups first received five-week lectures on story com-
ponents. Then, the experimental group received AI-supported collaborative 
learning, while the control group received traditional collaborative learning 
for the last seven weeks.

AI-supported collaborative learning (see Figure 1) was designed based on 
the broaden-and-build theory (Fredrickson, 2001). The in-house story writing 
system features four functionalities: Story Chain (idea generation), Grammar 
Check (detection of grammatical errors), Word Choice (recommendations for 
vocabulary precision), and Story Evaluation (positive feedback on five story 
components). It also allows for peer review. The four instructional stages are 
described below.

	• Stage 1 (3 weeks): Students co-wrote English stories. For example, G3 
drafted,

	 “… Difference between the little boy and his sisters, wasn’t only these, when 
they grow up, his sister wants to move out of the countryside …”

	 During drafting, they received AI support. For example, Grammar Check 
provided instant feedback: “Clarify what ‘these’ refers to. Ensure tense consis-
tency: ‘wants to’ should be ‘wanted’….”

•	Stage 2 (1 week): Students conducted peer reviews to exchange positive 
feedback based on three criteria: specific (areas of strength), understandable 
(actions for improvement), and achievable (goals). For example, “Narrations 
were clear [specific]. You can try to add more dialogue [understandable] to 
make the story more vivid! [achievable]” (S13).
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•	Stage 3 (1 week): Students co-processed positive feedback from AI, peers, 
and the teacher, as S6 noted, “Peers’ comments enhance my confidence. 
Besides, AI helps us generate ideas and check grammar, reducing my fear of 
making errors during writing.”

•	Stage 4 (2 weeks): Students refined their stories based on feedback. For 
example, G3 improved their story by adding dialogues and correcting gram-
matical errors:

	 “…These were not the only differences between the children. When they grew 
up, the girl wanted to move out of the countryside. … ‘You are just a girl. You 
are just dreaming for something that you are not deserved!’ the father shouted. 
…”

The control group followed the same four-stage sequence and educational 
content. However, they wrote and revised stories through group discussions 
without AI and positive feedback support.

Results
The Wilcoxon signed-rank test was used due to non-normally distributed 
data and a small sample size (n < 30) to ensure statistical robustness (Orcan, 
2020). Table 1 shows the experimental group greatly reduced FLWA and 

Figure 1. AI-Supported collaborative learning.
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Table 1. College students’ FLWA and story writing proficiency before and after 
instructions

Groups Factors Pre-test Past-test Wilcoxon Signed-rank Test

n M SD M SD Z p Cohen’s d

Exp. Somatic 
anxiety

16 21.19 6.23 14.13 5.68 –3.07 .002** .77

Avoidance 
Behaviour

16 20.81 5.39 16.19 4.97 –3.05 .002** .76

Cognitive 
anxiety

16 28.00 7.01 20.00 5.38 –3.52 <.001*** .88

Overall FLWA 16 70.00 15.86 50.31 12.50 –3.41 .001** .85

Overall 
story writing 
proficiency

16 12.13 1.41 15.56 2.37 –3.31 .001** .83

Con. Somatic 
anxiety

20 21.25 4.83 20.70 4.91 –.60 .552 .13

Avoidance 
Behaviour

20 19.25 2.22 18.85 3.54 –.49 .623 .11

Cognitive 
anxiety

20 24.15 2.46 24.35 2.13 –.40 .688 .09

Overall FLWA 20 64.65 6.82 63.90 6.59 –1.22 .221 .27

Overall 
story writing 
proficiency

20 11.85 1.53 12.35 2.30 –1.32 .189 .29

Note. Exp. = experimental group; Con. = control group *p < .05, **p < .01, ***p < .001 (two-tailed test).

improved writing proficiency, with moderate (d ≥ .5) and large effect sizes  
(d ≥ .8) observed. Contrarily, the control group showed no significant change. 
Moreover, the experimental group reported significantly lower FLWA  
(Z = –3.236, p = .001*) and higher writing proficiency (Z = –3.757, p < .001***) 
than the control group.

Discussion and Conclusion
In AI-supported collaborative learning, the students received support with 
idea generation, grammar checking, and word suggestions. This AI support 
reduced the students’ fear of making mistakes, further facilitating positive 
emotions, such as confidence. Positive feedback also lessened their fears of 
negative social evaluation. These findings aligned with the broaden-and-build 
theory (Fredrickson, 2001), highlighting positive emotions could broaden 
ideas, build knowledge, and transform negative into positive emotional states. 
Contrarily, the control group lacked AI and positive feedback support, faced 
emotional challenges, and remained fearful of social judgment. This study 
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suggests that instructors incorporate AI tools and positive feedback to create 
supportive collaborative environments that reduce FLWA and enhance story 
writing proficiency.
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Abstract 
This study investigates the development of digital literacy in ESP tourism 
education using Importance-Performance Analysis (IPA). A pre-post survey 
and semi-structured interviews were conducted after the course with 32 
undergraduates enrolled in a Digital Tourism English course. Results revealed 
significant gaps in self-regulation and information literacy, while AI and 
multimodal literacies improved. The IPA matrix identified clear instructional 
priorities, highlighting the need for systematic support. The study suggests 
integrating Bloom’s Digital Taxonomy to enhance critical thinking and 
proposes pedagogical implications for tourism English instruction.

Keywords: ESP, digital literacy, tourism English, importance-performance 
analysis, Bloom’s digital taxonomy

Background
The global tourism industry’s digital transformation has reshaped how services 
are delivered and how clients interact. Kraus et al. (2022) demonstrate that these 
changes improve efficiency and enhance customer experience. Consequently, 
tourism professionals are required to manage booking systems, curate con-
tent for destination websites, and respond to customer needs through digital 
platforms.

In response, educational institutions are responding by integrating digital 
competencies into Tourism English instruction. Chang (2024) emphasizes that 
proficiency in English and digital literacy have become essential competencies, 
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with technology playing a crucial role in optimizing language learning and pro-
fessional performance in specialized ESP education.

Digital literacy, as defined by Gilster (1997), involves understanding 
and using information in multiple formats from various digital sources. 
Contemporary frameworks identify key components including information, 
search, ethical, critical, and expanded digital literacy (Morgan et al., 2022; 
Pegrum et al., 2022). While digital literacy enhances classroom engagement 
(Morgan et al., 2022; Kirovska-Simjanoska, 2022), students often lack critical 
evaluation skills. In Tourism English, digital literacy positively impacts 
destination promotion and intercultural communication (Ritonga, 2023; 
Dabić, 2017).

However, few studies have applied pedagogical frameworks to Tourism 
English digital literacy. While Bloom’s Taxonomy has proven effective in 
enhancing critical thinking in ESP contexts (Vavilina, 2020; Bilonozhko, 
2023), research examining the gap between perceived importance and actual 
performance of digital literacy in tourism English contexts remains limited. 
This study examines how students perceive and develop digital literacy com-
petencies within ESP tourism education, using Importance-Performance 
Analysis to identify areas where students need additional support. The study 
addresses three research questions.

1.	 To what extent do importance and performance ratings of digital literacy 
skills differ between pre- and post-tests?

2.	 What patterns emerge in the importance-performance relationships of dig-
ital literacy components using IPA in pre- and post-test data?

3.	 How do students perceive different digital literacy components in Tourism 
English instruction?

Methodology
This mixed-methods study employed a pre-post survey design with 32 under-
graduate students enrolled in a Digital Tourism English course. The course 
comprised two main components: conversation practice and theoretical study. 
Students were required to explore professional tourism terminology while 
examining official tourism websites, developing both language skills and dig-
ital literacy.

The instructional design was based on previous research demonstrating 
that systematic application of Bloom’s Digital Taxonomy enhances critical 
thinking and reduces student anxiety (Vavilina, 2020; Bilonozhko, 2023). 
Previous research shows that students can use digital tools effectively but 
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often lack critical evaluation skills (Morgan et al., 2022). A structured presen-
tation development process was therefore implemented to address this issue. 
Accordingly, students progressed through six cognitive levels (Remember 
to Create) from basic information retrieval to critical evaluation and multi-
modal presentation creation. Reflective learning logs helped students track 
their source selection and develop critical evaluation skills, while students 
were required to use English-language websites for information literacy 
practice.

Pre- and post-surveys measured students’ perceived importance and 
performance across 11 digital literacy attributes using 7-point Likert scales 
(Pegrum et al., 2022). Quantitative data were analyzed using paired t-tests and 
Importance-Performance Analysis (IPA). The IPA created a four-quadrant 
matrix by plotting importance against performance to identify priority areas 
(Martilla & James, 1977). Semi-structured interviews were conducted with 
all participants and analyzed using Miles and Huberman’s (1994) three-phase 
process.

Representative Results
Research Question 1 examined differences between importance and perfor-
mance ratings across pre- and post-tests. Self-regulation demonstrated the 
most substantial gaps in both measurements (pre-test: d = 1.656, p < .001; 
post-test: d = 1.594, p < .001). Information literacy gaps increased from pre-
test (d = 0.75, p = 0.032) to post-test (d = 0.906, p < .001). Conversely, AI  
literacy progressed from no significant gap in pre-test (p = 0.914) to ratings  
being aligned in the post-test. Multimodal literacy also improved, with the  
initial gap (d = 0.469, p = 0.033) narrowing substantially.

Research Question 2 explored IPA matrix patterns. The post-test analy-
sis positioned Search, Ethical, Reference, and Security literacies in the “Keep 
up the good work” quadrant (high importance, high performance). Self-
regulation and Information literacy occupied the “Concentrate here” quad-
rant (high importance, low performance). XR and Remix literacies fell into 
the “Low priority” quadrant, while AI and Multimodal literacies moved into 
the “Possible overkill” quadrant.

Research Question 3 investigated student perceptions through qualitative 
analysis. Participants expressed enthusiasm for XR’s immersive potential, not-
ing the appeal of being able to “travel without leaving our seats” (N9), while 
voicing concerns that “actual travel will decrease” (N15, N25, N27). Regarding 
AI literacy, students appreciated practical benefits but raised ethical concerns 
about “small business owners” (N1, N2, N3).
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Conclusion and Discussion
The findings highlight the significant role of digital literacy in ESP tourism 
education. The persistent self-regulation gaps, despite successful alignment 
in AI and multimodal literacies, indicate that while digital natives recognize 
competency importance, they struggle with practical implementation (Spante 
et al., 2018). These results emphasize the need for systematic self-regulation 
programs in ESP tourism education.

The IPA results provide clear educational priorities. Self-regulation’s place-
ment in the “Concentrate here” quadrant reveals the need for immediate inter-
vention, aligning with Kirovska-Simjanoska’s (2022) findings on student focus 
challenges in digital environments. Search and ethical literacy positioned in 
“Keep up the good work” demonstrate adequate capabilities, while XR’s low 
priority reflects current limited tourism applications.

Qualitative analysis revealed student recognition of XR’s immersive value 
alongside concerns about replacing actual travel experiences. Regarding AI lit-
eracy, students acknowledged convenience while raising ethical concerns about 
corporate manipulation. These findings suggest balanced technology integra-
tion emphasizing both technical competency and ethical judgment.

Figure 1. Post-test IPA chart for 11 parameters
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This study demonstrates how Bloom’s Digital Taxonomy provides a struc-
tured framework for ESP tourism education. However, the single-university 
sample limits generalizability. Future research should include multiple insti-
tutions and diverse departments to expand digital literacy frameworks across 
technological competencies.
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Abstract
Mobile dictionaries and translation tools provide learners with instant and 
extensive access to vocabulary, but their role in supporting searches for lan-
guage production remains underexplored. This study examines output- 
oriented vocabulary searches, which may aid self-expression, without directly 
measuring learning outcomes. Using smartphone screen recordings, we col-
lected 3,552 searches from 80 Japanese language learners in China, South 
Korea, and Vietnam. Each search was coded by purpose (comprehension or 
output) and depth (quick or in-depth). Only 14.2% were output-oriented, and 
most were quick and superficial, with little attention to nuances or contextual 
meaning. The findings reveal a paradox in mobile-assisted vocabulary learning: 
while access is widespread and inclusive, depth is limited. The study highlights 
the need for purposeful tool design and pedagogical scaffolding to foster more 
productive vocabulary engagement.

Keywords: Vocabulary lookup, smartphones, screen recording function, 
productive vocabulary
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Introduction
Vocabulary lookup is the foundation of language learning, and mobile tech-
nology has made this process much more efficient. Devices such as dictionary 
apps in smartphones, and search engines provide low-cost, easily accessible, 
and instant ways to look up the meanings and usage of words. 

While these tools can effectively support vocabulary learning focused 
on comprehension (Wang & Stockwell 2024; Lai & Wang 2025), their role 
in improving learners’ productive vocabulary is less clear. In this study, the 
focus is on vocabulary search behavior rather than on the direct assessment 
of learning outcomes. And productive vocabulary refers to the ability to 
actively select and use words and expressions to convey intended meanings 
in speaking and writing, which we define as the self-expression purpose. 
Lai and Wang (2025) emphasize that the purpose of media use has a signifi-
cant influence on vocabulary learning. Also, differences in learners’ cultural 
backgrounds, educational systems, and information and communication 
technology (ICT) environments may also influence their vocabulary search 
behavior.

This study aims to examine how learners in different educational and cul-
tural contexts use mobile tools to search for vocabulary for the purpose of 
self-expression, and how such search behaviors vary across contexts. It also con-
siders the pedagogical implications for designing instructional strategies that 
help learners move from simple words lookup to meaningful and accurate use 
of vocabulary in mobile-assisted language learning.

Vocabulary Lookup and Language Output
Vocabulary lookup primarily serves two purposes: comprehension (input side) 
and language production (output side). Prior studies have shown that dictio-
nary tools effectively support input-oriented vocabulary search, such as mem-
orizing words, reading and extracting vocabulary, looking up definitions, and 
even creating personal dictionaries (Chen, 2010; Levy & Steel, 2015). However, 
output-oriented search, which supports learners in finding and applying words 
for speaking or writing, requires more complex processing and often deeper 
engagement with usage contexts (Laufer & Nation 1995; Dell et al., 1999). 
However, search that supports expressive abilities faces greater challenges in 
practice due to individual differences in linguistic competence, digital literacy, 
and metacognitive strategies.  

To explore the above situation and issues from some basic perspectives, this 
study proposes the following research questions: 
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RQ1: �To what degree do Japanese language learners use mobile tools 
for output-oriented vocabulary search?

RQ2: �What differences exist in the behaviors of learners from different 
educational and cultural backgrounds (e.g., China, South Korea, 
Vietnam) when using mobile tools for output-oriented vocabu-
lary search?

Methods
Participants
The study participants included 80 Japanese language learners from China 
(n = 48), South Korea (n = 22), and Vietnam (n = 10), regions that differ 
significantly in terms of cultural background, education systems, and ICT 
infrastructure. The learners’ Japanese proficiency levels ranged from beginner 
to upper-intermediate, but all had the habit and basic skills of using mobile 
devices to look up words.

Data Collection and Analysis
Participants used the screen recording function of their smartphones to 
document their vocabulary search behavior over approximately one week, 
resulting in a total of 3,552 search instances. Of these, 3,427 searches were 
conducted via mobile tools, categorized as follows: Dictionary apps and online 
dictionaries: 2,486 searches, educational websites (e.g., vocabulary lists, Q&A 
sites): 131 searches, general search engines: 233 searches, machine translation 
tools (e.g., Google Translate): 141 searches, electronic dictionaries (non-
smartphone): 469 searches, various combinations of mobile tools: 92 searches. 
Additionally, participants recorded the vocabulary items searched, the reasons 
and context for the search, the purpose (understanding or output), and their 
self-assessment in supplementary text records. 

Although the number of participants from the three countries was 
unbalanced, the total number of searches recorded was relatively similar: China 
(1,583 searches), South Korea (824 searches) and Vietnam (1,020 searches). 
This to some extent reduced the impact of participant imbalance on cross-
national comparisons.

Based on the above data, we coded each search behavior using the follow-
ing two-level criteria. First level: Purpose (input-oriented vs. output-oriented); 
Second level: In output-oriented contexts, conducting “deep searches” (Li 
2024) for specific scenarios. Specifically, this involves an in-depth analysis of 
usage contexts and nuances, including collocations, example sentences, idioms, 
common contexts, comparisons with the native language, and exploration of 
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hidden meanings and related concepts in Japanese culture, as well as efforts to 
complete and improve self-expression. The data was further analyzed through 
comparisons with different countries, tool types, and search objectives to iden-
tify trends and differences.

Ethical Considerations
The use of screen recording raises significant ethical issues regarding the pro-
tection of personal privacy. All data was obtained with informed consent, 
allowing students to withdraw their videos at any time and ensuring that this 
would not affect their grades. NINJAL ensures the security of uploaded data 
and deletes any content that accidentally captures personal information. All 
public videos are reviewed by participants.

Findings and Discussion
In response to RQ1, the data showed that out of 3,427 vocabulary searches 
recorded, only 488 (14.2%) were output-oriented, while the remaining 2,770 
vocabulary searches were input-oriented (the remainder included cases that 
were unclear). This suggests that Japanese learners frequently prioritized sim-
plicity and speed, completing quick translation lookups without additional 
investigation of usage or context. 

In response to RQ2, significant cross-regional differences emerged. 
Chinese learners conducted the most output-oriented searches (324 out of 
1,583 vocabulary searches, or 20.5%), followed by Korean learners (153 out of 
824 vocabulary searches, or 18.6%). In comparison, only 11 (1.1%) of the 1,020 
queries conducted by Vietnamese learners were output oriented. These differ-
ences may reflect differences in curriculum focus, pedagogical practices, and 
ICT familiarity. Chinese and Korean learners may use their familiarity with 
Chinese characters to directly infer the meaning of words from their orthogra-
phy, which may affect their search objectives and strategies. In some cases, these 
learners only search for pronunciations (e.g., to confirm on-yomi or kun-yomi) 
or to verify the approximate meaning of Chinese characters they already know, 
which differs from Vietnamese learners, who typically need to search for char-
acter forms, meanings, and usage.

The above findings suggest that while certain tools (such as search engines 
and machine translation) can provide rich contextual data, learners rarely uti-
lize them to support self-expression. Most output-oriented searches focus on 
vocabulary usage, collocation, and idioms, but few involve in-depth searches 
considering discourse nuances or contextual sensitivity. It is important to 
note that this study examines search behavior as an observable activity and 
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does not measure whether actual vocabulary learning or retention took place. 
Objectively, we have the technological conditions to support self-expression, 
but we do not see the results. As mentioned by Wang and Stockwell (2024), 
mobile tools can provide inclusive access, but without pedagogical guidance or 
training, they cannot promote equitable or transformative language learning 
outcomes. 

Limitations and Future Studies
This study has several limitations, including an imbalance in participant num-
bers across the three countries, which means that the overall results may reflect 
the behavior of Chinese participants more strongly and may be less represen-
tative of learners from Vietnam. Individual differences in digital literacy, lan-
guage proficiency, and learning motivation were not fully controlled. Despite 
these constraints, the study provides evidence about output-oriented vocabu-
lary searches in mobile learning contexts. Future research should explore how 
to support more equitable and effective output-oriented vocabulary learning 
during the searching phase to meet the diverse needs of learners.
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Abstract
Many Mandarin programs in Canada rely on prescriptive, textbook-driven 
curricula that may overlook the diverse learning needs and backgrounds of 
plurilingual students. This research seeks to challenge and reimagine this 
traditional curriculum by exploring how Mandarin educators can integrate 
E-readers as alternative materials to address students’ emerging learning needs. 
In the post-pandemic era, online language education has become the new 
normal. While extensive insights have emerged from online English language 
teaching regarding its challenges, benefits, and implications, the specific con-
text of online Mandarin education remains insufficiently explored, particularly 
in North America. Given the growing demand for Mandarin language learning 
in North America, this study engaged two Mandarin teachers in Canada in a 
12-week series of online sessions utilizing E-readers (i.e., iChineseReader) as 
core teaching materials. Employing a duo-ethnographic approach, this research 
collected data: video-recorded weekly critical dialogues, reflective journals, and 
lesson plans as pedagogical artifacts. Narrative inquiry guided data analysis, 
focusing on the teachers’ evolving ideologies surrounding E-reader integration 
in online Mandarin classrooms. This study presents key stories in terms of: (1) 
E-readers as a support for ethics-oriented curricula; (2) E-readers as mediators 
of learner autonomy; and (3) E-readers as tools for plurilingual, multimodal, 
and identity-affirming learning. This research invites educators to creatively 
use E-readers to enhance inclusivity, foster learner agency, and recognize stu-
dents’ linguistic and semiotic resources in online Mandarin learning.
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Many Mandarin programs in Canada rely on prescriptive, textbook-driven 
curricula, often neglecting the diverse learning needs of plurilingual students 
(Du, 2017; Jin & Liu, 2023). With online language teaching becoming increas-
ingly common in the post-pandemic era (Amitabh, 2020), Mandarin educators 
face the pressing challenge of creating inclusive and responsive online learning 
environments. Although numerous research endeavors address online English 
language education (e.g., Liu & Bangou, 2022), research insights on online 
Mandarin education in North America remain limited (Pan et al., 2023). This 
study aims to address this gap by examining how the integration of E-readers 
in online Mandarin classrooms fosters inclusive language teaching practices. 
Specifically, this study explores: How do Mandarin teachers perceive the role 
of E-readers in enhancing learner autonomy and addressing the diverse needs 
of plurilingual students?

Theoretical Framework
This study employs the curriculum paradigm articulated by Heydon and Wang 
(2006) to analyze Mandarin curricula for plurilingual learners. A prescrip-
tive curriculum paradigm refers to a fixed scope of content, teacher-directed 
instruction, and standardized expectations for all students. Accordingly, teach-
ers primarily deliver content, and students are expected to follow predeter-
mined materials and goals, often neglecting individual needs and interests. In 
contrast, an ethics-oriented curriculum paradigm recognizes students’ diverse 
subjectivities and identities. Teachers adapt instruction to students’ emerging 
needs and invite them to co-construct learning goals, thereby promoting edu-
cational equity and fostering learner autonomy by drawing on students’ lin-
guistic and cultural resources (Cope & Kalantzis, 2023). In this study, teachers 
engaged in critical dialogues, continuously reflecting on the role of E-readers 
in promoting inclusive curricula that better address linguistic diversity and 
learner autonomy.

Methodology
Employing a duo-ethnographic approach (Norris & Sawyer, 2012), this 
research engaged two Mandarin teachers in Canada in a 12-week series of 
online sessions. Rather than contrasting cases, the study included teachers 
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working with different learner populations to facilitate critical dialogue on cur-
riculum practices across varied educational contexts. Teacher V holds a Master 
of Arts in education and has a decade-long Mandarin teaching experience in 
diverse contexts. Teacher C is a PhD student in education and has more than 
15 years of language teaching experience. Both teachers utilized E-readers (i.e., 
iChineseReader, n.d.) as core teaching materials for their online classes. The 
E-Readers provide a wide selection of graded Mandarin lessons on real-life top-
ics and include digital affordances, such as vocabulary translation, grammar 
notes, audio support, and interactive exercises. V focuses on adult language 
learners, while C focuses on young language learners. They conducted weekly 
online critical dialogues that served as reflective and transformative spaces after 
their teaching. Their dialogues centered around how the use of E-readers will 
enhance language learning for their students, such as how they planned and 
delivered their lessons and how students reacted. Data collection included 
video recordings of weekly online discussions, reflective journals document-
ing teachers’ experiences, and lesson plans as pedagogical artifacts. Narrative 
inquiry (Clandinin & Connelly, 2004) guided the thematic analysis and data 
presentation, focusing on how curriculum negotiation unfolded (Kalantzis 
& Cope, 2010) regarding the integration of E-readers in online Mandarin 
classrooms.

Findings
Three significant themes emerged from this study, illustrating transforma-
tive shifts in curriculum practices with the integration of E-readers in online 
Mandarin classrooms: (1) E-readers as a support for ethics-oriented curricula; 
(2) E-readers as mediators of learner autonomy; and (3) E-readers as tools for 
plurilingual, multimodal, and identity-affirming learning. 

Theme 1
E-readers enabled a shift toward ethics-oriented curriculum practices by allow-
ing students to select reading materials that matched their language proficiency, 
interests, and backgrounds. For instance, C observed that two boys in his class 
were becoming increasingly disengaged with Mandarin learning. Initially, he 
attributed their reluctance as personal shortcomings: “It’s their problem, not 
mine.” However, through critical dialogue with V, C recognized his curricu-
lum’s efficiency-oriented nature had marginalized students’ unique needs. He 
critically acknowledged, “It’s my fault not to help them gain confidence.” By 
integrating E-readers, C was able to offer a range of texts at different levels and 
on diverse topics, empowering students to choose readings that resonated with 
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their own experiences and abilities. As a result, students actively selected read-
ing materials, formulated questions, and collaboratively established learning 
goals and assessments, thus foregrounding ethical curriculum making.

Theme 2
The integration of E-readers fundamentally changed both instructional plan-
ning and classroom dynamics by promoting learner autonomy. For example, 
V, who initially relied on grammar- and vocabulary-centric textbook materi-
als, shifted to offering students greater autonomy by enabling them to choose 
texts based on their thematic interests. The built-in features enabled students 
to navigate texts independently, seek clarification as needed, and engage with 
content at their own pace. V observed substantial improvements in student 
confidence and engagement, remarking, “Students with different backgrounds 
became more confident...they find the things they want to learn as active learn-
ers themselves.” By leveraging the affordances of E-readers, teachers were able 
to foster greater student agency, decrease instructional pressures, and create a 
more responsive and dynamic learning environment.

Theme 3
Through E-readers, Mandarin classes evolved from traditional monolingual 
instruction to a more inclusive plurilingual and multimodal curriculum. V 
and C encouraged students to utilize E-reader features such as translation tools 
to access content in their home languages, which supported their comprehen-
sion and affirmed their linguistic repertoires. E-readers also enabled students 
to express meaning through a variety of modes, such as personalized piction-
aries and visual stories, using E-reader images as prompts for multilingual sto-
rytelling, and sharing reflections across languages. C observed, “They fluidly 
shift between languages and modes to make meaning…” demonstrating how 
E-readers facilitated the development of students’ multilingual identities and 
diverse semiotic resources.

These findings underscore the transformative impact of E-readers in fos-
tering culturally responsive, inclusive, and empowering Mandarin teaching 
practices.

Discussion
This study explored how two Mandarin educators developed a critical friend-
ship to examine the role of E-readers in supporting more inclusive language 
learning and moving beyond textbook-based instruction in online classrooms. 
The findings demonstrate that, when intentionally implemented, E-readers 
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served as powerful tools for fostering student choice, learner autonomy, and 
plurilingual meaning-making. By enabling students to select readings that 
matched their interests and language levels, access content in their home lan-
guages, and engage with multimodal resources, E-readers facilitated a shift 
toward more equitable and responsive teaching practices. Overall, this research 
provides valuable guidance for Mandarin educators aiming to leverage digital 
tools like E-readers to create equitable, inclusive, and plurilingual online lan-
guage learning environments.
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Abstract
A corpus-based approach is often considered unsuitable for low-proficiency 
learners, who frequently experience cognitive overload in such learning 
contexts. To help these learners manage the cognitive demands of corpus-based 
vocabulary learning, this study designed a custom GPT configured with six 
scaffolding methods to address three key challenges commonly faced by low-
proficiency learners, and integrated it into the framework of corpus-based 
language pedagogy (CBLP). Unlike teacher-led scaffolding, which may not 
allow simultaneous support for multiple learners due to inevitable physical 
constraints, the custom GPT delivers on-demand, contingent support through 
learner-initiated requests. This mixed-methods study compared two within-
group conditions: CBLP with and without custom GPT scaffolding, involving 
twenty low-proficiency L2 English learners at a vocational college in China. 
Data sources included vocabulary tests, GPT chat logs, and semi-structured 
interviews. Results showed that GPT-scaffolded CBLP significantly improved 
vocabulary knowledge, with the most substantial gains in use. Content 
analysis of GPT chats revealed that the custom GPT delivered six scaffolding 
methods in ways that responded contingently to the specific challenges 
learners faced. Thematic analysis of interview transcripts further indicated that 
GPT scaffolding demonstrated the characteristic of contingency. Integrating 
quantitative and qualitative findings, we found that GPT scaffolding appeared 
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to have enhanced the effectiveness of CBLP. The present study contributes 
to the limited but much-needed knowledge of how to integrate contingent 
scaffolding, enabled by generative AI chatbots, into CBLP lesson designs 
aimed at enhancing vocabulary learning for low-proficiency learners.

Keywords: Corpus-based language pedagogy (CBLP), GPT scaffolding, 
contingency, vocabulary knowledge, low-proficiency learners

Background
Despite extensive evidence supporting the effectiveness of corpus-based 
vocabulary learning (e.g., Karras, 2016; Kaur & Hegelheimer, 2005), a corpus-
based approach is often considered unsuitable for low-proficiency learners 
because heavy cognitive demands may exceed their linguistic competence 
(Lee et al., 2020). Given this limitation, our study adopted the Corpus-based 
Language Pedagogy (CBLP) framework (Ma et al., 2022), which emphasizes 
designing instructional scaffolds to facilitate learners’ engagement with corpus-
based tasks. However, current corpus instructional practices rely mainly 
on teacher-led guidance (e.g., Smart, 2014) or pre-designed materials (e.g., 
Braun, 2005). Although valuable, these supports often fall short in providing 
contingent scaffolding, meaning moment-by-moment assistance tailored to 
learners’ evolving needs (van de Pol et al., 2010). Drawing on scaffolding theory, 
we investigated the use of a custom GPT for delivering on-demand assistance 
during CBLP tasks. Furthermore, prior research on corpus-based vocabulary 
learning has typically focused on overall vocabulary gains, and few studies have 
examined its differential effects across individual dimensions. To address this 
gap, the present study evaluated the impact of GPT-scaffolded CBLP on three 
dimensions of vocabulary knowledge: form, meaning, and use (Nation, 2022).

Methodology
Designing GPT Scaffolding
We created a custom version of ChatGPT and configured it to implement six 
scaffolding means as outlined by van de Pol et al. (2010). Aligned with corpus-
based activities such as concordance comprehension and inductive discovery, 
the system delivered three types of support: (1) linguistic support that 
clarified unfamiliar language items; (2) metalinguistic support that explicated 
language structures and their functions; and (3) cognitive support that guided 
learners’ lexical inference and pattern detection. Unlike teacher-led scaffolding, 
which is constrained by the teacher’s ability to attend to multiple learners 
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simultaneously in the classroom setting, generative AI tools like the custom 
GPT offers a promising opportunity to provide on-demand, contingent 
support in real time (Baidoo-Anu & Ansah, 2023). These three types of 
support were specifically designed to address the three typical challenges low-
proficiency learners face in corpus-based tasks (Liu & Ma, 2025), with the aim 
of sustaining cognitive engagement with concordance lines and facilitating 
inductive language discovery.

Participants
The study recruited 20 first-year L2 English learners from a vocational college 
in China using convenience sampling. All participants scored below 90 out 
of 150 on the English section of National College Entrance Exam, a criterion 
used to indicate low proficiency in previous research (Cheng & Liu, 2022) and 
had a vocabulary size below the 4,000 word-family threshold for intermediate 
proficiency (Nation & Meara, 2010).

Task Design
In this study, we sampled concordance lines from COCA and SKELL, identi-
fying collocations using a minimum MI score of 3 (Hunston, 2002) to ensure 
lexical authenticity. Given the potential variability in difficulty across concor-
dance lines (Boulton, 2009), we conducted a lexical coverage analysis to con-
firm that at least 90% of the text (excluding target words) met the threshold for 
comprehensibility (Hu & Nation, 2000). 

Experiment Design
This study adopted a mixed-methods, repeated-measures design to evaluate 
the effectiveness of GPT scaffolding in corpus-based vocabulary learning. 
The intervention included two conditions: one without GPT support and 
one with GPT support. Participants took part in six 45-minute sessions, with 
three sessions conducted under each condition. Both conditions followed the 
same instructional sequence, based on the four-step CBLP lesson design model 
(Ma et al., 2022), with the only difference being the presence or absence of 
GPT scaffolding. In the GPT-supported condition, learners used pre-designed 
prompts to elicit support.

Data Collection and Analysis
A vocabulary pretest and posttest were administered for each intervention con-
dition to assess learning gains. Additionally, semi-structured interviews were 
conducted at the end of the study to gather qualitative insights into partici-
pants’ experiences with GPT scaffolding. GPT chat logs were automatically 
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archived during each session for subsequent qualitative analysis. To evaluate 
vocabulary knowledge gains across the three dimensions both within and 
between conditions, permutation tests were used to assess statistical signifi-
cance, given the small sample size and non-normal distribution of the data. 
Wilcoxon signed-rank tests were used to estimate effect sizes for significant 
results. Monte Carlo simulations were conducted to assess the statistical power 
of the findings. Qualitative content analysis was conducted to identify patterns 
in GPT scaffolding strategies. In addition, thematic analysis of interview data 
was carried out to uncover key features of GPT scaffolding from the learner 
perspective.

Results
Within each CBLP condition, a decreasing trend in effect sizes was observed 
across the three vocabulary dimensions. In the condition without GPT 
scaffolding, the effect sizes were use (z = 3.59, p < .001, r = 0.57), form  
(z = 3.22, p = .001, r = 0.51), and meaning (z = 2.15, p = .032, r = 0.34). 
Similarly, in the GPT-supported condition, the effect sizes were use (z = 3.54, 
p < .001, r = 0.56), form (z = 3.48, p < .001, r = 0.55), and meaning (z = 2.67, 
p = .007, r = 0.42). For between-condition comparisons, the use dimension 
showed significant improvement in favor of the GPT-supported condition 
(z = 2.44, p = .015, r = 0.39). Effect sizes were interpreted following Plonsky 
and Oswald’s (2014) benchmarks: r = 0.25 (small), r = 0.40 (medium), and 
r = 0.60 (large). No significant differences were found for form or meaning. 
Power analyses indicated that, except for meaning, there was sufficient power 
to detect significant effects for use and form within each condition, as well as 
between-condition differences in use. In terms of GPT scaffolding strategies, 
we observed that GPT adapted its responses based on the type of challenge 
learners faced. Thematic analysis of interview data showed that learners had 
an overall positive perception of the GPT scaffolding, frequently highlighting 
its support delivered in a responsive and tailored manner (e.g., “GPT can 
immediately identify where I’m struggling and provide timely guidance.” 
[S17]).

Discussion
The improvement in the use dimension under the GPT-supported condition 
may be explained by the nature of corpus-based learning, which offers 
repeated, contextualized exposure to authentic language, aligning with usage-
based theories (Ellis, 2012). GPT scaffolding likely reinforced this effect by 
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directing learners’ attention to recurring patterns and providing targeted 
guidance, thereby activating input enhancement (Sharwood Smith, 1993), 
promoting noticing (Schmidt, 2001), and increasing involvement load (Laufer 
and Hulstijn, 2001). As for the form dimension, both conditions showed 
notable gains, but no significant between-condition differences emerged. This 
is likely because both groups repeatedly viewed concordance lines with bolded 
target word forms, which enhanced saliency and triggered implicit learning. 
Such input flooding (Szczudarski & Carter, 2016) may have already provided 
sufficient form-focused input, rendering the impact of GPT on this dimension 
less pronounced. The meaning dimension showed the smallest gains, probably 
because corpus tasks promote contextual inference that may divert attention 
from consolidating precise definitions (Tsai, 2019). By integrating quantitative 
and qualitative findings, the study revealed clear convergence. The custom 
GPT employed scaffolding strategies that offered contingent support aligned 
with learners’ levels of understanding through learner-initiated interactions. 
This contingency appears to have contributed to the effectiveness of CBLP, 
particularly in supporting vocabulary use.
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Abstract
As an emerging context in CALL literature, Vietnam provides the interna-
tional research community striking insights into attempts at CALL integra-
tion and its links to national educational development, from macro-level policy 
development to meso-and micro-level implementation. This qualitative study 
explores the major assessment task of a course “Integrating ICT in Language 
Teaching and Learning,” as well as lesson-plan data from a group of four 
pre-service teachers, to provide insights into the influence of macro-level pol-
icy on those who are really in charge of its implementation—trainee language 
teachers. Analysis of lesson plans and semi-structured interviews revealed 
themes of growth in technological capabilities, technology overload, simplifi-
cation of the relationship between theory and practice, and external influences 
on pedagogy. We draw on these findings to argue for a holistic, contextualised, 
ecological approach to teacher training in CALL. 

Keywords: Technology mediation, lesson planning, teacher training, Vietnam

Introduction
As with many countries across Asia, the Vietnamese government, through 
its National Foreign Languages Project (Government of Vietnam, 2017), is 
investing heavily in improving English language learning across all educational 
sectors, with a specific focus on the sustainable integration of technology 
(Ministry of Education & Training, 2014). 
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While much capital has been expended on policies at the macro-level, 
their aim is to influence the micro-level of classroom interaction (Moore 
et al., 2023). If policy and standards implementation is wholly a top-down 
endeavour, it risks irrelevance and ineffectiveness (Hubbard, 2023). What is 
needed is evidence from micro-level implementation as to the relevance and 
effectiveness of the government’s investment (Nguyen et al., 2025). 

In the context of an undergraduate course on “Integrating ICT in Language 
Teaching and Learning,” this paper explores the perspectives and practices of 
a group of four pre-service EFL teachers in their collaborative development 
of a technology-mediated lesson plan. We draw an ecological approach to 
SLA (van Lier, 2004) and CALL integration (Gruba, 2021) to investigate 
the contribution of a micro-level lesson-planning task to teachers’ developing 
capabilities in technology integration.

Methodology
Participants
The study triangulates three sets of qualitative data from four undergraduate 
trainee English language teachers in Vietnam. Data were collected from an 
existing course; as such, the students who volunteered for the study represented 
a convenience sample (Cohen et al., 2018). 

Data Collection and Analysis
The three sets of qualitative data used in the study were: (i) a collaboratively 
designed 90-minute lesson plan; (ii) a 900-word justification of the design; 
and (iii) individual interviews where participants were asked questions about 
theoretical, technological and pedagogical decisions made. 

Content analysis (Cohen et al., 2018) was drawn on to analyse lesson plan 
documents (14 pages) and transcribed interviews (152 minutes). The aim was 
to provide insights into how learners perceived their own technology-mediated 
lesson planning capabilities, and how these perceptions triangulated with their 
actual lesson plans. 

Results
Four major themes arose from the analysis: growth in technological capabil-
ities; technology overload; the relationship between theory and practice; and 
external influences on pedagogy. 
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Theme 1: Growth in Technological Capabilities
All learners reported perceptions of growth in their technology-mediated les-
son planning capabilities. These were represented as developments in the use 
of available technologies, awareness of theoretical and pedagogical approaches 
to integrating technologies (e.g., “access to a wider range of strategies” [P3], 
and feelings of improved efficiency [P1], confidence [P2], flexibility [P3], and 
competence [P4]. 

Theme 2: Technology Overload
The learners created an integrated skills (vocabulary-listening-speaking) 
lesson aimed at primary school children on the topic of “[my] favourite 
movie.” The content of the lesson, and its structure (warm-up, presentation, 
practice, and production), were based on the chosen coursebook (Bosiak &  
Kim, 2009).

Figure 1 provides an overview of the tools chosen.
As can be seen above, the learning management system for the class was 

Google Classroom, while the online lesson was to be conducted via Zoom. In 
addition to the functionality of Zoom (chat, breakout rooms, drawing tools), 
six external tools were chosen. 

Noting the large number of tools used by the group, P2 stated “I realized 
that we applied a lot of online tools and apps in our lesson plans.” P4 provided 
an explanation for the group’s strong focus on (somewhat redundant) tech-
nological tools at the expense of a strong pedagogical approach: “I think we 
are learning how to integrate technologies into teaching … so I have to apply as 
many tools as possible to be familiar with these tools” (italics added).

Theme 3: Relationship between Theory and Practice
The participants’ justification of their lesson plan revealed a simplistic direct 
relationship between theory and practice. 

In their interviews all four identified discrete theories taught in the course, 
including behaviourism, cognitivism, constructivism, as well as theories 
specific to technology (“multimedia learning effects” [P4]) and culture 
(collectivism [P2]). They also noted that such theories were taught separately 
from practice. For example, P1 stated “in some lessons I only learned theory 
… no application.”

In the written lesson plan justification, the participants explained the use of 
online quiz tools (e.g., classkick.com) as follows: “the teacher uses the stimulus 
and responses method … based on the Behaviorist method.”
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Theme 4: External Influences on Pedagogy
Three key influences on the group lesson planning project included: the 
CALL course text (Bower, 2017), which provided theoretical and pedagogical 
information for the participants’ justification; the chosen language coursebook 
(Bosiak & Kim, 2009), which determined the language teaching approach and 
materials; and prior teacher training experience, including micro-teaching, 
which P1 explained as “traditional” (unsupported by technology), and others 
explained as less interesting, interactive and collaborative than what they felt 
could be achieved with technology-integrated learning. 

Discussion and Conclusion
The analysis above has provided insight into pre-service Vietnamese language 
teachers’ perspectives and capabilities with regard to technological integration. 
This research represents an effort to highlight micro-level implementation 

Figure 1. Technological tools used in the lesson plan
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of national policy, to inform the development of further pedagogical and 
policy activity at the meso- (institutional) and macro- (national) levels. The 
tenuous link between participants’ perceptions and practices (Theme 1), and 
their strong focus on technologies at the expense of pedagogy (Theme 2) are 
common features of research into CALL professional development within 
Vietnam and beyond (Moore et al., 2023).

Similarly, the somewhat superficial link between existing materials—specif-
ically professional development texts and language learning coursebooks—and 
the participants’ lesson plan and justification (Theme 3), highlights the neces-
sary role of a critical, evidence-based, approach to existing theory, research and 
pedagogy (Levy & Moore, 2018), as well as a principled approach to integrat-
ing pedagogical approaches and technologies (Bax, 2003). 

Finally, the fact that participants’ approaches were influenced by their prior 
experience and other contextual data (Theme 4) provides evidence for the 
necessity of a holistic, contextualised, and ecological approach to research into 
the developing technological capabilities of pre-service language teachers.  
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Abstract
Increasingly common in education, gamification is the use of game-like features 
in non-game environments to foster involvement. Particularly for underper-
forming students, this paper investigates how gamification increases motiva-
tion, lowers anxiety, and promotes inclusivity in foreign language education. 
Through a qualitative analysis of literature from 2010 to 2024, the findings 
show that gamified activities can enhance learner engagement, foster self- 
efficacy, and create supportive learning environments. Nonetheless, challenges 
such as over-reliance on extrinsic rewards, digital divide, and cognitive overload 
highlight the need for careful design. The paper underscores the educational 
potential of gamification while calling for further research to ensure sustain-
able, learner-centered implementation.

Keywords: gamification, foreign language teaching, motivation, inclusivity, 
self-efficacy, language anxiety

Background of the Study
In the digital era, a fascinating educational tool has been the inclusion of 
game-design components into non-game settings. Gamification, as Deterding 
et al. (2011) define, aims to use the motivational affordances of games to boost 
user involvement in daily tasks, including education. Gamification offers a 
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promising complement to conventional approaches in foreign language educa-
tion, where students may experience demotivation, performance anxiety, and 
memory challenges (Pinto et al., 2021). Though traditional classroom teaching 
may be effective for high-achieving students, it is no longer capable of fulfilling 
the varied needs of learners, especially underperforming students (Hu, 2024). 
Often struggling with grammar acquisition, vocabulary retention, and low 
confidence, these students hinder their academic progress (Thuan, 2023). 

While gamification in language learning has been widely explored, several 
important questions remain. First, there is a limited understanding of how 
gamification works in practice to boost motivation and reduce language anx-
iety, particularly for learners who struggle with confidence and engagement. 
Second, the potential of personalized game elements to strengthen self- 
efficacy and sustain active participation in the classroom has not been 
thoroughly examined. Third, while gamification is often praised for its engag-
ing nature, its role in fostering inclusivity, ensuring that learners with different 
styles, needs, and proficiency levels have equal opportunities to participate and 
succeed, has yet to be explored in depth. By focusing on these areas, this study 
aims to provide a more precise and more practical understanding that care-
fully considered use of gamified language learning changes the classroom into 
a vibrant, learner-centered environment.

Methodology
This paper employs a qualitative literature review methodology, synthesizing 
findings from peer-reviewed journal articles, case studies, and meta-analyses 
published between 2010 and 2024 from reputable academic databases such as 
Google Scholar, Scopus, and Web of Science. 

The 2010–2024 timeframe was chosen because gamification began to 
attract substantial scholarly attention in education around 2010. The selected 
studies were located in digital education, applied linguistics, and educational 
psychology databases, using key terms such as “gamification and language 
learning”, “gamified learning and foreign language teaching”, “game-based 
learning and EFL/ESL”, and “gamification and motivation/anxiety/
self-efficacy”. 

The inclusion criteria required that studies focus on gamification in for-
eign language teaching and learning, address psychological factors, including  
motivation, language anxiety, self-efficacy, or pedagogical considerations, 
and be peer-reviewed. Studies were excluded if they focused solely on non- 
educational gaming, lacked scholarly analysis, or were not written in English 
or Vietnamese.
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Findings and Discussion
Gamification – A Catalyst for Motivation in Language 
Learning
Language development depends on motivation, influencing students’ tenac-
ity and work in acquiring new language tools. Deci and Ryan’s (2000) Self-
Determination Theory holds that motivation develops when students feel 
autonomy, competence, and relatedness. Gamified systems are particularly 
well qualified to satisfy these criteria. For example, while customizable avatars 
and peer competition encourage independence and connection, points and 
badges strengthen competence (Kao et al., 2018). From a teaching perspec-
tive, educators can strategically integrate these mechanics into lesson plans 
by setting incremental goals, using leaderboards to foster friendly competi-
tion, or designing thematic quests that align with curriculum objectives. In 
some digital platforms like Duolingo and Memrise, which show how gamifi-
cation increases motivation, students do brief, engaging activities, get imme-
diate feedback, and earn virtual reward components that promote a feeling of 
accomplishment and development (Dichev et al., 2015; Munday, 2016). For 
underperforming students who might find it challenging to remain motivated 
through conventional drills or textbook exercises, teachers can redesign tasks 
into game-like challenges to sustain engagement throughout the learning 
process.

Addressing Language Learning Anxiety through  
Game-Based Strategies
Language anxiety is a barrier to language learning, especially in speaking and 
writing (Horwitz et al., 1986). Students’ fears of being judged or making mis-
takes often lead them to avoid practicing, stalling their fluency development. 
Learners can practice trying out different words and techniques without the 
risk of being ridiculed in gamified learning environments, which are much 
more supportive. Several researchers have pointed towards the existence of 
a positive correlation between gamification and reduced performance anx-
iety due to the repeated exposure, safe opportunities provided, and positive 
feedback (Judkins, 2018; Reinhardt & Sykes, 2014; Vallejo Balduque, 2018). 
Therefore, instructors can implement role-play simulations, timed word chal-
lenges, or collaborative storytelling games where learners contribute without 
fear of public embarrassment. Teachers also play a crucial role in framing errors 
as part of the learning journey, using gamified feedback loops to normalize 
risk-taking in language use.
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Enhancing Self-Efficacy through Personalized Gamified 
Learning
Personalization is another advantage of gamified learning. Several platforms 
incorporate algorithms to modify content difficulty based on the learner’s 
level, making sure that the content is appropriately challenging. Self-adaptive 
learning supports the self-efficacy belief of one’s ability to succeed, which 
is particularly important for low-performing students (Locke, 1997). For 
example, in a traditional classroom setting, feeling disheartened and detached 
from the learning process is very common for learners who are unable to 
apply their skills and knowledge. In a gamified system, however, every little 
win, whether it is getting past a level or getting new content, enables teachers 
to celebrate incremental progress, thereby reinforcing their students’ feel-
ings of mastery. As noted by Laksanasut (2025), the continuous feedback 
and goal-oriented structure characteristic of the gamified environment build 
learners’ confidence over time, which encourages greater persistence and 
resilience.

Promoting Inclusive and Engaging Learning 
Environments
In addition, inclusivity is fostered through countless avenues of achievement. 
Students from diverse learning paradigms, such as visual, auditory, and kines-
thetic, can take advantage of the gamified tasks as noted by Yan et al. (2022). 
A student who identifies as a “Visual learner” can do image-based vocabulary 
games, while a student who identifies as an “Auditory learner” can do listen-
ing-based challenges. Furthermore, teachers can create mixed-modality gami-
fied tasks, facilitate team-based competitions to encourage collaboration, and 
assign rotating roles to ensure every student contributes. This equity frame-
work mitigates the performance divide while ensuring that all students have 
access to equal opportunities for learning, especially students who need the 
most support in traditional educational environments.

Challenges and Considerations
Despite its many pedagogical benefits, gamification has some concerns in 
foreign language education. One major issue is the reliance on extrinsic moti-
vation, which could lower the learners’ intrinsic motivation, causing disen-
gagement with content at a lower level (Corpus & Wormington, 2014). In 
addition, implementing gamified elements, including lesson planning, instruc-
tional technology, and teaching expertise, is time-consuming (Baalsrud Hauge 
et al., 2015). This may be professionally unmanageable for some teachers who 
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lack training or institutional support. Digital inequality also emerges wherein 
unequal access to technology can unfairly disadvantage some learners, particu-
larly those from underserved backgrounds (Tan et al., 2023). 

Additionally, mismanaged gamified activities may lead to cognitive over-
load or distract from learning goals to unwanted tasks. Moreover, prior cul-
tural attitudes, along with personal preferences towards learning, are likely to 
affect the degree of support and success, as some students may deem a game-
based approach as trivial or unwarranted in academic settings. Therefore, effec-
tive gamification should result from careful planning, guided implementation, 
and clear justification to maintain credibility while balancing universality and 
diversity.

Conclusion
Gamification holds significant promise for revolutionizing foreign language 
education. By enhancing motivation, reducing anxiety, and personalizing 
learning experiences, gamified approaches create a more inclusive and engag-
ing environment for all learners, especially those who struggle in traditional 
classrooms. As supported by the literature, gamification can bridge the gap 
between underperforming and high-achieving students by making language 
learning more accessible, enjoyable, and effective.

Educators and researchers should continue to explore and refine gamified 
methods, ensuring they serve diverse student populations. With thoughtful 
design and implementation, gamification can go beyond the game to truly rev-
olutionize the way we teach and learn languages.

This article is based solely on English- and Vietnamese-language sources 
and lacks empirical data. As a theoretical review, its findings may not fully cap-
ture the nuances of different cultural or institutional contexts. To provide a 
more comprehensive and context-sensitive understanding of gamification in 
language education, future research should integrate empirical studies and 
multilingual sources.
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Abstract
Given the rapid evolution of artificial intelligence (AI), a growing body of 
literature has investigated the potential benefits it can bring for education 
in general and language learning in particular. Nonetheless, little research 
has looked into how to leverage the affordances of AI chatbots to create 
differentiated instruction (DI) and cater to English as a foreign language (EFL) 
learners’ differences. Thus, we conducted this action research to shed light 
on (1) learners’ perceptions about the affordances of AI chatbots as a tool for 
differentiated instruction, (2) perceived challenges of integrating AI chatbots 
in EFL classrooms for differentiated learning, and (3) stakeholders’ suggestions 
to leverage AI chatbots to implement differentiated instruction effectively. 
This study follows a mixed-method approach, with three main data collection 
instruments, namely a survey of the students, a follow-up interview with the 
students, and the teachers’ reflective journals. Thematic analysis was used to 
analyze data from the interviews and reflective journals, while quantitative 
analysis was used for the surveys. Data analysis reveals the students’ and 
teachers’ generally positive perceptions about a variety of affordances provided 
by AI chatbots, such as quick, personalized feedback, and multimodal input. 
However, different students perceive some of the affordances differently, 
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either as opportunities or difficulties for learning, depending on their learning 
styles, and most importantly, AI readiness level. Some specific challenges are 
unearthed, together with the corresponding solutions.

Keywords: AI chatbots, differentiated instructions, learners’ differences, 
affordances of AI

Background
Despite the potential of artificial intelligence (AI) chatbots for education 
(Alazemi, 2024), little is known about English as a foreign language (EFL) 
teachers’ and learners’ perspectives on how AI can be leveraged to support 
differentiated instruction (DI), which involves adapting the content, process, 
product and environment to match students’ readiness, interests and learning 
profiles (Tomlinson, 2017).

According to Kamalov et al. (2023) and Roe et al. (2025), AI tools have 
the potential to help teachers adapt content and activities in real time, support 
students of different academic backgrounds, tier tasks and help EFL teachers 
design materials at different difficulty levels. 

Hence, through the lens of Tim et al.’s (2017) Technology Affordances 
Framework (with three stages: affordance perception, actualization and out-
comes), this study investigates the use of AI to support content differentiation 
in EFL. The research questions are:

1.	 What are the learners’ and teachers’ perceptions regarding the affordances of 
AI chatbots as a tool for DI?

2.	 What are learners’ and teachers’ perceived challenges of integrating AI 
chatbots in EFL classrooms for differentiated learning?

3.	 What are learners’ and teachers’ suggestions for leveraging AI chatbots to 
implement DI effectively?

Research Methodology 
This action research adopted a mixed-method design, allowing for robust data 
triangulation through three main data collection instruments, namely a sur-
vey of the students, a follow-up interview with the students, and the teachers’ 
reflective journals. Tim et al.’s (2017) Technology Affordances Framework was 
used to design items in the survey and interviews.

The study was conducted in an EFL class with 15 students (B1-B2 level) 
at a language center in Vietnam. The two major AI chatbots used for content 
differentiation in the intervention phase are ChatGPT and NotebookLM. 
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Thematic analysis was conducted with qualitative data from the interviews 
and teaching journals, whereas descriptive statistics were used for quantitative 
data from the survey.

Findings and Discussion 
Perceived Affordances of AI for DI
Data from the teaching journals reveals the tremendous potential benefits of 
AI for DI. These affordances involve supporting teachers in modifying and 
adjusting learning materials to learners’ needs, designing learning activities to 
suit students at different levels, and creating multimodal learning materials 
that not only match but also stretch students’ learning styles and increase 
flexibility (Gregersen & MacIntyre, 2014). For instance, teachers could 
use AI chatbots to create mindmaps, an audio summary of the lesson (via 
Notebook LM), vocabulary worksheets or supplementary learning materials 
(ChatGPT) to activate multiple senses, and support students at lower levels 
in the class. 

The student survey and interview data also illuminate students’ perceived 
importance of the various affordances offered by AI to facilitate DI.

Table 1 indicates that the most important perceived affordance is support-
ing mixed-level classes (highest mean: 4.86). Discussion functionality ranks 
second (mean: 4.71; standard deviation (SD): 0.71; small variation). The 
affordance of creating AI-assisted multimodal input (text, audio, images, etc.) 
which can match and stretch students’ learning styles is also perceived to be 
essential (mean: 4.0) but with very wide variation (SD: 1.31), suggesting the 
influence of students varied learning style preferences on their perceptions of 
the importance of this multimodal affordance. 

Data from the interview also confirms that multimodal input designed 
with the aid of AI can “cater to various learning styles, thus fostering engage-
ment and knowledge retention” (Student 5).

Table 2 illustrates how students act upon the affordances of AI for DI. The 
affordance that the students often take full advantage of the most is the oppor-
tunity to discuss different questions regarding EFL lessons with AI chatbots 
regularly to understand the knowledge more deeply, with the highest mean 
(5.71), and the lowest variation (SD: 0.45). 

The interview data shed more light on students’ positive evaluation of this 
discussion functionality. As Student 6 stated, “Students who are shy or afraid 
to ask questions in class can feel more confident when learning with a chatbot. 
It’s like having a personal tutor who is always ready to help.” This reflects the 
possible influence of collectivist culture in Vietnamese educational contexts, 
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Table 1. Perceived importance of AI affordances for DI

Opportunities Minimum Maximum Median Mean Standard 
Deviation

Opportunities to 
access quick, 
personalized 
AI-assisted feedback 
for speaking/ writing

3.0 5.0 4.0 3.86 0.64

Opportunities to 
learn with AI-assisted 
multimodal input (text, 
audio, images, etc.) 
which can match 
and stretch students’ 
learning styles

1.0 5.0 4.0 4.0 1.31

Opportunities to study 
with learning materials 
designed for students 
at different levels in 
mixed-level classes

3.0 6.0 5.0 4.86 0.99

Opportunities to 
discuss different 
questions regarding 
EFL lessons with AI 
chatbots to understand 
the knowledge more 
deeply

4.0 6.0 5.0 4.71 0.7

where students may feel anxious about questioning teachers in class, being 
afraid of making mistakes in front of others (Bao & Nguyen, 2020). AI chat-
bots can become a comfortable learning environment to help students alleviate 
anxiety and help them feel free to ask questions. 

Interestingly, the students perceive and act upon AI affordances for DI in 
different ways. The interview data shows that some students recognize vari-
ous learning opportunities, but others may only recognize a limited number 
of affordances. Moreover, most students said they made use of AI for personal-
ized learning, but others who are more used to using textbooks tend to prefer 
learning in traditional ways with textbooks. This may be due to the discrep-
ancy in students’ AI readiness (Li & Liang, 2025), including their knowledge 
of AI affordances and their willingness and creativity in interacting with AI 
tools for individual learning purposes. 
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Table 2. How students act upon the affordances of AI for DI

Opportunities Minimum Maximum Median Mean Standard 
Deviation

I take full advantage of 
opportunities to access 
quick, personalized 
AI-assisted feedback 
for speaking/ writing by 
practising speaking and 
writing with the help of 
AI regularly.

4.0 5.0 5.0 4.71 0.45

I take full advantage 
of opportunities to 
learn with AI-assisted 
multimodal input (text, 
audio, images, etc.) 
by regularly using the 
AI-assisted multimodal 
learning materials to 
foster my memory and 
comprehension.

2.0 6.0 4.0 4.29 1.16

I take full advantage of 
opportunities to study 
with learning materials 
designed to suit my 
language proficiency 
by regularly using the 
activities suggested for 
my level.

4.0 6.0 5.0 5.29 0.7

I take full advantage of 
opportunities to discuss 
different questions 
regarding EFL lessons 
with AI chatbots 
regularly to understand 
the knowledge more 
deeply.

5.0 6.0 6.0 5.71 0.45

Potential challenges in using AI for DI
For the teachers, three major challenges emerged in the implementation process. 
The first challenge is the requirements for profound AI-Technological 
Pedagogical Content Knowledge (AI-TPACK) (Ning et al., 2024),  
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especially the pedagogical knowledge to select and adapt the materials 
suggested by AI. In the teaching journals, the teachers’ reflections 
emphasize that even with the support of multiple AI tools that assist 
teachers in designing DI materials, if teachers do not have the necessary 
pedagogical knowledge to critically select and adapt those materials for 
learning, the application may still face various hindrances. Teachers may 
even feel even confused with the overwhelming amount of data and 
suggestions from AI. The second challenge is the requirement to have 
an in-depth understanding of the students’ level and their needs. For 
instance, the teaching journals reveal that if teachers design multimodal 
supplementary materials for students to foster their understanding and 
memory, it is crucial to take students’ levels and individual needs into 
account. If the AI-generated audio summary is too fast for students to hear, 
for instance, the DI activity may still fail. Finally, time constraints are 
of no less importance. It is quite time-consuming to design differentiated 
learning materials, even with the support of AI.

For the students, several difficulties were mentioned in the survey and inter-
views. Notably, 100% of the students perceived overdependence on AI as a 
common risk of using AI in learning and DI. Moreover, the risks of inaccurate 
or misleading AI-generated information, and of students being deskilled when 
just copying answers without sharpening their skills, also attracted the concern 
of the majority of the students. 

Suggestions for Best Practices of AI-assisted DI
The teachers’ reflections unveil several suggestions for best practices. First, 
teachers should start with a good textbook and then develop supplementary DI 
materials, rather than building materials from scratch to save time and ensure 
quality. Second, it is fundamental for teachers to equip themselves with pro-
found AI-TPACK, especially pedagogical knowledge, since AI cannot replace 
teachers’ thinking.  Teachers should be the final ones who decide on the con-
tent or process of DI lessons. Third, teachers are advised to identify their stu-
dents’ specific needs to create a baseline for designing appropriate AI-assisted 
learning materials. Finally, to save time, teachers should be selective instead of 
adapting the whole lesson; it is better to design DI components for specific 
important sections of a lesson. 

Students also suggested that teachers should use AI chatbots as virtual 
teaching assistants that deliver customized learning materials, immediate 
responses to student-led inquiry and personalized feedback, allowing educa-
tors to focus on higher-level instruction while ensuring every student receives 
appropriate support. 
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Conclusion
Overall, both teachers and students perceived various affordances that AI 
chatbots bring to facilitate DI in EFL, including designing different learning 
materials and personalizing feedback. However, the effective application of 
AI affordances in DI depends heavily on teachers’ sufficient AI-TPACK and 
students’ AI readiness. Notable suggestions involve teachers having a clear 
understanding of the students’ needs, determining the important content of 
each lesson to design DI practically and instructing students to actively utilize 
AI chatbots as tutoring tools. 

As the study focuses solely on DI regarding content, such aspects as the 
process and product have not been addressed adequately. Future research 
should explore how AI tools can support DI in learning processes and prod-
ucts in EFL. 
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Background
English as a Foreign Language (EFL) writing instruction faces ongoing chal-
lenges in providing effective feedback that accommodates diverse learner needs 
and preferences.  Conventional text feedback, while valuable, often fails to 
engage students meaningfully or address different learning styles comprehen-
sively (possibly due to the potential lack of clarity (Penn & Brown, 2022) and 
unimodal approach). 

Despite growing interest in video feedback (Pachuashvili, 2024), most 
implementations remain monologic, treating students as passive recipients 
rather than active participants in knowledge construction (Mahoney et al., 
2019). This limitation has created a research gap for the emergence of dialogic 
multimodal feedback (DMF) that combines multiple information sources 
while enabling student-teacher dialogue and discussion.

Additionally, limited research exists on how students with different learn-
ing styles perceive and benefit from multimodal feedback approaches.

The current study addresses these gaps by investigating DMF implemen-
tation in Vietnamese EFL contexts, where cultural factors such as Confucian 
ideals may influence student participation in feedback processes. 

The research aims to understand both the affordances (learning opportu-
nities [Williams & Mercer, 2016]) that DMF provides and how learners with 
varying learning styles experience and benefit from this feedback modality 
through the lens of Affordance Theory (Gibson, 1979) Specifically, the study 
aims to answer the following research questions:

	• What perceived affordances does DMF offer for supporting EFL university 
students’ writing development across various learning styles?

	• How do learners with different learning styles perceive the impacts of DMF 
on their writing skills?

Methodology
This mixed-methods action research study employed a pragmatism paradigm 
to investigate DMF implementation in an EFL writing course at a Vietnamese 
university. The study involved 39 EFL students enrolled in a writing-focused 
English course during one semester. The research design nested quantitative 
survey data within a larger qualitative framework to provide comprehensive 
insights into participant experiences and perceptions.

Loom was chosen as the main platform for recording and delivering DMF. 
The lecturer recorded multimodal video feedback in Loom, sent the video links 
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to students so that the students could interact with the feedback by directly 
commenting on the videos, and receiving lecture responses in Loom platform.

The primary data collection instruments included student surveys measur-
ing perceptions of DMF affordances and effectiveness, semi-structured inter-
views exploring students’ experiences in depth, and reflective teaching journals 
maintained by the instructor throughout the implementation period. 

Qualitative data from interviews and teaching journals underwent thematic 
analysis to identify key patterns and themes, while quantitative survey data 
received descriptive statistical analysis. This triangulated approach ensured a 
robust investigation of the research questions from multiple perspectives and 
data sources.

Results
Perceived Affordances of DMF
The students’ survey revealed a comprehensive range of perceived important 
affordances that students and teachers attributed to DMF implementation 
(Table 1). These affordances clustered into three main categories: technical, 
pedagogical, and social opportunities for learning enhancement.

Technical affordances included replay functionality and transcript avail-
ability that enabled personalized learning experiences. Students particularly 
valued the ability to watch feedback videos multiple times at their preferred 
pace and location, with scores indicating high importance (Mean: 4.97;  
SD: 1.02). 

Pedagogical affordances encompassed the multimodal nature of feedback 
that could accommodate different learning style preferences through varied 
information sources including audio, visual, and textual elements. Interviewees 
reported that this combination helped avoid misunderstandings common with 
brief text-only feedback, where unclear symbols or minimal comments often 
left learners confused about instructors’ intentions.

Social affordances emerged as equally significant (Mean: 4.83; SD: 1.04), 
particularly the discussion function that enabled students to ask clarify-
ing questions and engage in dialogue with instructors. This dialogic feature 
received high importance ratings from students and was consistently empha-
sized during interviews as transformative for their learning experience.

Learning Style Accommodation and Flexibility
Analysis revealed that over 93% of students agreed that DMF provided learning 
opportunities that either matched their preferred learning styles or stretched 
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their capabilities to improve learning flexibility (Gregersen & MacIntyre, 
2014). Audio-visual learners specifically highlighted the significance of com-
bining multiple information modalities to support their comprehension and 
retention.

Cultural and Emotional Considerations
An unexpected finding concerned the emotional support that DMF provided, 
particularly relevant in the Vietnamese cultural context. Students reported 
reduced anxiety compared to face-to-face feedback situations, attributing this 
to the private nature of online interactions that allowed them to process infor-
mation calmly and ask questions without fear of public embarrassment.

This finding reflects the influence of collectivist culture and the lingering 
impacts of Confucian ideals on Vietnamese students. Despite recent cultural 
shifts towards student-centredness, open dialogue, and progressive changes in 
student-teacher power relations (Nguyen et al., 2025), to some Vietnamese 
students, questioning teachers publicly may be perceived as disrespectful (Bao 
& Nguyen, 2020). DMF provided a comfortable platform for active engage-
ment while maintaining cultural sensitivity and encouraging student agency 
in the feedback process.

Comparative Effectiveness and Preferences
Figure 1 below shows that students strongly favoured DMF over conven-
tional approaches, with 80% of participants selecting it as their preferred feed-
back modality. Comparative analysis revealed that students perceived DMF as 
more detailed, user-friendly, and effective than traditional text feedback, with 
particularly strong ratings for accommodating diverse learning style preferences.

Figure 1. The most preferred feedback modality.
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Student interview data and teaching journal provided additional insights 
into these preferences, highlighting DMF’s capacity for personalized learn-
ing experiences, enhanced comprehension through multimodal informa-
tion sources, and improved retention compared to single-mode feedback 
approaches. Students also appreciated the self-regulated learning opportuni-
ties that replay functionality provided.

Interestingly, teaching journals revealed that despite consistent preferences 
for DMF, dissimilar students may perceive and act upon the available affor-
dances in dissimilar ways, showing different levels of engagement, and attrib-
uting to different perceived impacts on writing skill. 

Discussion and Conclusion
This study demonstrates that DMF offers significant affordances for EFL writ-
ing instruction, particularly in accommodating diverse learning styles and fos-
tering inclusive pedagogical practices. The technical, pedagogical, and social 
affordances identified suggest that DMF can enhance traditional feedback 
approaches while addressing limitations of monologic, text-only methods.

The strong student preference for DMF, coupled with positive teacher 
perceptions, indicates potential for broader implementation in EFL contexts. 
However, the study also reveals important considerations regarding individual 
differences in affordance perception and engagement. Some students demon-
strated higher levels of interaction with DMF features, while others engaged 
more passively, suggesting that successful implementation requires careful 
attention to promoting active participation.

Cultural factors emerged as particularly significant in this Vietnamese con-
text, where DMF provided mechanisms for overcoming traditional barriers 
to student-teacher interaction. The emotional support affordances of DMF 
may be especially valuable in collectivist educational environments where pub-
lic questioning of authority may be culturally discouraged (Bao & Nguyen, 
2020).

Future research should explore long-term effects on writing development 
and how varied cultural contexts influence DMF effectiveness and implemen-
tation strategies.
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Abstract
This mixed-methods paper reports on the adoption of ChatGPT for L2 
learning at university level in Japan. It presents data from an online ques-
tionnaire conducted with 2,521 Japanese undergraduate students who 
studied English (n = 2,519) and 17 other L2s (n = 1,881). Quantitative data 
revealed that approximately half had used ChatGPT for language learning, 
mainly to assist with writing, vocabulary, and grammar. Thematic coding 
of written usage accounts provided deeper insights into how ChatGPT was 
used and the range of learning goals it supported. Although many students 
used it for basic support, such as corrective feedback and translation, some 
reported more experimental uses. Most written accounts indicated facilita-
tive use of ChatGPT, but some responses pointed to breaches in academic 
integrity. While not generalisable, the large-scale dataset offers noteworthy 
insights into the practices of Japanese university students and allows for  
recommendations that provide a valuable starting point for further exploration 
in contexts within Japan and abroad.

Keywords: ChatGPT, language education, AI-assisted language learning, 
Japanese higher education, student use

Background to the Study
Since the release of ChatGPT in November 2023, numerous studies have 
reported on its potential impact on L2 education, highlighting benefits such 
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as personalised learning, and problems such cheating (Alm & Ohashi, 2024; 
Dizon et al., 2025; Stroud, 2024). As it can both support and undermine learn-
ing, it is crucial to understand how it is being used. This short paper presents a 
large-scale study of Japanese university students’ use of ChatGPT for L2 learn-
ing, drawing data from a wider study that explores students’ usage and percep-
tions. The research questions are as follows:

RQ1. �What proportion of Japanese university students use ChatGPT 
for L2 learning? Do more students use it for classwork, home-
work, or self-study?

RQ2. �How do Japanese university students use ChatGPT for L2 
learning? 

Methodology
This mixed-methods study employed a convergent parallel design (Creswell & 
Plano Clark, 2018) through a questionnaire designed by the first author1 that 
gathered quantitative and qualitative data. The questionnaire was distributed 
online in the participants’ L1 (Japanese) in July 2024. Participants were gath-
ered through snowball sampling, principally by distributing it to teachers and 
asking them to share it with students. While this method limits generalisability 
due to the potential of sampling bias, it is “a recognized and viable method of 
recruiting study participants not easily accessible or known to the researcher” 
(Leighton et al., 2021, p. 38) that was employed to gather large-scale data. The 
questionnaire was administered anonymously to promote candid responses 
for improved reliability.

All 2,521 participants were Japanese (1,346 female, 1,125 male, 16 non-
binary, 34 not provided) undergraduate students who had taken at least one L2 
course at university-level in Japan. In this context, English is generally required 
regardless of the course of study, and additional L2 credits are a part of many 
degrees. Almost all participants studied English (2,519) and 1,881 studied 
other languages, with 1,879 participants studying more than one language. 
Participants per language were as follows: Chinese (637), Korean (468), French 
(299), Spanish (280), German (261), Italian (29), Russian (18), Portuguese (6), 
Indonesian (5), Arabic (5), Latin (4), Thai (4), and Greek/Ancient Greek (3), 
with one each for Ainu, Czech, Hebrew, and Malay. Due to the brevity of this 
paper, languages other than English are grouped together as “other L2.”

1 Louise Ohashi, JSPS KAKENHI Grant Number JP24K16135.
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RQ1 was addressed through descriptive analysis of quantitative data 
(Creswell & Plano Clark, 2018). RQ2 drew on quantitative data from 12 
uses adopted from Alm and Ohashi (2024) that focus on language skills and 
tasks, as well as qualitative thematic analysis (Saldaña, 2021) of written usage 
accounts. Each account was coded by the authors to capture use behaviours, 
then pattern coding was employed to group the codes into broader themes. 
Discrepancies were resolved through discussion. Coding was iterative, with 
multiple sessions of independent and joint coding to develop the themes and 
ensure reliability. Representative quotes were translated into English by the 
two English-Japanese bilingual authors and carefully reviewed to ensure the 
original meaning of the text was preserved. All quotes were identified with  
participant IDs (S1–S2521).

Results and Discussion
RQ1. What proportion of Japanese university students use ChatGPT for L2 
learning? Do more students use it for classwork, homework, or self-study?

Half of the participants (50.5%) reported using ChatGPT for learning at least 
one language. Usage was slightly more common for English learners (43.2%) 
than other L2 learners (40.4%). Classwork, defined as in-class activities, ranked 
highest for English (31.4%), followed by homework set by the teacher (27.8%), 
then self-study (26.6%). For other L2s, all percentages were lower, with home-
work most common (24.5%), then self-study (23.5%) and classwork (22.9%). 
The limited level of adoption for language learning can be partially explained 
by low ChatGPT adoption rates more generally, as 29.6% had never used 
ChatGPT before. While usage for L2 learning is relatively low, comparison 
with data collected from 521 Japanese university students nine months prior to 
this study found approximately 25% had used ChatGPT for English learning 
(Dizon et al., 2025), making the rise to 43.2% in the present study noteworthy.

RQ2. How do Japanese university students use ChatGPT for L2 learning?

Quantitative data revealed that more English learners than other L2 learners 
used ChatGPT for every category investigated (Table 1). The highest ranked 
use was writing support for English (30.4%) and vocabulary support (19.6%) 
for other L2s. This is possibly related to the Japanese educational context, 
where there are typically differences in prior learning (English from primary 
school; other L2s from university) and course requirements (English writing 
courses; grammar/vocabulary tests for other L2s). Notwithstanding this, 
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writing, grammar, and vocabulary support ranked highest in both groups, 
while L2 games and virtual tutor ranked lowest.

Qualitative data provided further insights through 3,991 codes marked 
across 33,258 characters of predominantly Japanese text2 collected from the 
written accounts. Approximately 60% (1,539) were from non-users or too 
vague (e.g., S2187: “For homework”) so excluded from further analysis, with 
all others thematically coded, and multi-coded when multiple themes appeared 
within a single account. Over 20 themes emerged, including subthemes, with 
the most common ones reported in Table 2.

Table 2 highlights the leading role ChatGPT played in individualised feed-
back, particularly for checking written work (S246, S2078) and providing 
translations (S1399, S1436). It also provides a more nuanced understanding 
of usage patterns; i.e., the findings demonstrate different levels of engagement 
with ChatGPT, from basic use that simply replaced dictionaries, translators, 
and grammar checkers (Feedback S246, Vocabulary S421, Grammar S2153) 
to more experimental use for creating personalised study tools and learning 
experiences (Feedback S2078, Vocabulary S1064, Grammar S2460).

Questions over academic integrity were raised in approximately 2% of the 
accounts, either through obvious cheating (S639: “When I had to write an 
essay in English for class, I had ChatGPT write the entire text.”) or suspected 
misuse (S834: “I used it to speed through my homework.”). However, it is 

2 Approximately 13,300–16,600 words based on character-to-word ratios of 2 to 2.5 characters per word.

Table 1. ChatGPT use for L2 learning (rank order by language group)

English Other L2s
Writing 30.4% Vocabulary 19.6%

Grammar 26.1% Grammar 16.5%

Vocabulary 25.6% Writing 15.7%

Feedback/Assessment 18.7% Reading 11.9%

Reading 17.7% Feedback/Assessment 9.7%

Conversation Partner 16.0% Quiz/Test 8.8%

Quiz/Test 11.9% Conversation Partner 8.7%

Speaking 11.3% Study Planner 7.7%

Study Planner 9.4% Speaking 6.7%

Listening 8.9% Listening 6.7%

L2 Games 7.1% Virtual Tutor 5.6%

Virtual Tutor 6.6% L2 Games 5.5%
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Table 2. Most common themes from students’ written accounts of ChatGPT use 
for L2 learning

Theme (Freq.) Representative quotes (English Translations)
Feedback 
on own work 
(294)

S246: “I had ChatGPT correct sentences that I wrote.”
S2078: “I asked ChatGPT for corrections on English 
sentences I wrote, with explanations of the changes and the 
meanings of some vocabulary.”

Translation 
(219)

S1399: “I used ChatGPT to translate English text into Japanese.”
S1436: “I used ChatGPT to confirm whether what I was trying 
to say was correct by asking it to translate from Japanese to 
English and vice versa.”

Vocabulary 
(199)

Subtheme 1: Look up vocabulary (113)
S421: “I have used ChatGPT to look up words I don’t know.”
S842: “Especially for English, I used ChatGPT to find 
synonyms and antonyms to help build my vocabulary.”
Subtheme 2: Other vocabulary support (73)
S928: “I used ChatGPT to generate example sentences for 
unfamiliar words.”
S1064: “I asked ChatGPT to make quizzes to help me 
memorise unfamiliar words from a video I liked.”
Subtheme 3: Unspecified vocabulary (13) 
S2360: “Vocabulary study (Chinese).”

Grammar
(186)

Subtheme 1: Grammar correction (105)
S2153: “I used ChatGPT to check for grammatical errors 
when completing English writing assignments.”
S2460: “I practiced Spanish grammar by chatting with 
ChatGPT and had it point out and correct my mistakes during 
the conversation.”
Subtheme 2: Other grammar support (43)
S297: “I asked ChatGPT about grammar when trying to 
understand difficult English sentences.”
S147: “I asked ChatGPT to explain parts of German grammar 
I didn’t understand. For English, I used ChatGPT to make 
grammar quizzes while studying on my own, which helped me 
understand better.”
Subtheme 3: Unspecified grammar (38) 
S1366: “English grammar.”

Conversation 
practice (97)

S181: “I used voice mode and had ChatGPT act as a 
speaking partner to practice English.”
S8: “I chatted with ChatGPT in Korean because I wanted to 
improve my communication skills.”

Paraphrase 
or summarise 
(72)

S108: “I used ChatGPT to look up ways to rephrase my 
English journal entries.”
S2014: “When I wanted to get the gist of long English text, I 
used ChatGPT to summarise it.”

Note. Freq. = Frequency of occurrence.
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crucial to note that task context was not always explicit, so 2% is likely to be 
an underestimate. These findings provide some reassurance that the majority 
of participants reported adhering to ethical standards. Nevertheless, concerns 
remain over academic integrity and how to guide students towards fair and 
optimal use.

Conclusion
The convergent parallel study design brought together quantitative and quan-
titative data, providing multifaceted insights into students’ use of ChatGPT 
for language learning. Overall, the findings showed adoption by only half of the 
participants, with use for basic functions such as grammar correction, vocab-
ulary checking, and translation more common than engagement for deeper 
learning. Drawing on these findings, continuous open dialogue between edu-
cators and students is recommended: first to better understand the extent of 
students’ knowledge and usage of ChatGPT; second, to raise awareness of how 
to use ChatGPT for personalised learning support at both basic and experi-
mental levels; and third, to guide students away from academic misconduct. 
In practical terms, this would involve teachers setting aside course time for 
discussions and guided exploration of ChatGPT. While not generalisable, the 
findings offer valuable insights into the Japanese context, and the recommen-
dations could be a starting point for further explorations in educational con-
texts in Japan and abroad.
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Abstract
Data-Driven Learning (DDL) usually relies on existing corpora like British 
National Corpus (BNC) and Corpus of Contemporary American English 
(COCA), but these may not align with students’ needs when writing an 
abstract. To address this issue, designing and implementing a tailored corpus 
could be a solution. This study explores students’ perceptions during the col-
laborative creation of an abstract corpus (RQ1) and its strengths and weak-
nesses in an academic writing process (RQ2). This research was conducted as 
a case study involving 80 out of 94 final-year engineering students who com-
pleted the task of building a corpus of abstracts to serve as a writing reference. 
Despite varying interests, the participants collaborated to compile a corpus of 
relevant abstracts. They collaboratively collected, annotated, and analyzed the 
corpus. To support corpus development and the DDL process, Google Drive 
was used as online storage, and AntConc software was used as an analysis 
tool. The data were collected through interviews and video recordings. The 
video recordings were used to capture the DDL process starting from prepa-
ration to corpus utilization. The retrospective interviews with five randomly 
selected participants were conducted to explore participants’ perceptions. The 
findings suggest that collaborative corpus development enhances students’ 
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understanding of abstract writing genres. Different research interests did not 
hinder the corpus development and utilization. An observable weakness was 
the corpus tool installation problem. In conclusion, the collaborative corpus 
development fostered inclusivity and deeper involvement, highlighting the 
potential of DDL to meet diverse students’ needs.

Keywords: Collaborative, corpus development, data-driven learning, inter-
disciplinary projects

Introduction
Interdisciplinary projects have been long implemented in engineering higher 
education, including in telecommunication engineering, to bring solutions in 
real life (Rahman et al., 2025; van den Beemt et al., 2020).   As a result, the final 
projects in telecommunication engineering education, known as Capstone 
Projects, have been applied in many sectors like smart, safe, and sustainable 
road infrastructure, agriculture, education, etc. (Rahman et al., 2025; Yao  
et al., 2023). However, the critics of the interdisciplinary projects emerged with 
the question of a learning program that should accommodate various specific 
projects that have specific genres and needs (Markauskaite et al., 2024). The 
obstacles in the English as Foreign Language (EFL) context regarding English 
for academic writing are that the lecturer must accommodate various specific 
needs related to topics (Yang, 2022). This is a challenge in order to facilitate all 
students’ various needs.

DDL has become an influential approach in language learning, particularly 
for developing writing competence through corpus-based exploration (Johns, 
1991; Pérez-Paredes & Boulton, 2025). Traditionally, DDL relies on large, 
pre-compiled corpora such as British Academic Writing English (BAWE) used 
by Crosthwaite et al. (2023) and Michigan Corpus of Upper-Level Student 
Papers (MICUSP) used by Karpenko-Seccombe (2024) or even built-in 
corpora in online analysis tools like SketchEngine used by Crosthwaite and 
Steeples (2022). Those corpora provide learners with access to authentic lan-
guage input and usage patterns (Boulton & Cobb, 2017). However, generic 
corpora often fall short in meeting the specialized needs of learners engaged 
in discipline-specific writing (Egan, 2019; Flowerdew & Petrić, 2024). For 
instance, in this study context, engineering students writing abstracts must 
adhere to distinct rhetorical conventions and terminological expectations that 
are rarely represented in general corpora. Prior research has acknowledged this 
issue, noting that learners struggle when linguistic models do not align with 
their field-specific tasks (Flowerdew, 2015). 
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One proposed solution is the development of a specialized corpus, which 
offers both pedagogical and disciplinary relevance (Charles, 2012; Esfandiari 
& Allaf-Akbary, 2024; Sfeir, 2025). Collaborative corpus building, where stu-
dents collect, annotate, and analyze texts, provides opportunities to engage 
more deeply with language while simultaneously constructing a useful writ-
ing resource. Charles (2012) and Esfandiari and Allaf-Akbary (2024) argued 
that such learner-led initiatives support genre awareness and foster autonomy. 
When students become co-constructors of linguistic resources, the process 
itself, like annotating and data cleaning, can enhance their genre awareness 
and engagement (Flowerdew & Petrić, 2024; Pérez-Paredes, & Boulton, 2025; 
Sfeir, 2025) in ways that static corpora cannot. 

In this context, the study investigates how collaborative corpus develop-
ment can support abstract writing among 80 final-year engineering students 
who conducted interdisciplinary research projects. It is different from the study 
conducted by Charles (2012), where the 47 multidisciplinary students work 
individually to build a corpus for personal use. It is also not similar to the study 
conducted by Sfeir (2025), where the 11 multidisciplinary students worked 
either individually or collectively to build their corpora. Thus, this study tried 
to investigate the students’ perception (RQ1) and explore the strengths and 
weaknesses (RQ2) of the collaborative corpus building in abstract writing. 

Methodology
Research Design
This study employed a qualitative case study design (Kumar, 2011) to explore 
how collaborative corpus supports abstract writing. The population consisted 
of 94 final-year engineering students enrolled in a scientific writing course at a 
private university in West Java. The study was conducted in the odd semester 
in 2024, taking three out of sixteen meetings of a compulsory course, namely 
Capstone Project. The timeline of DDL implementation can be seen in Figure 
1, which is elaborated in the following subsections.

Participants and Corpus Development
94 students from the sixth and seventh semesters were grouped by the 
Telecommunications Engineering Department of the university. They took a 
4-credit Capstone Course where the focus was writing a capstone report.  The 
course lasted for 16 meetings in a semester. As part of the course completion 
and report submission, abstract writing training is conducted in the last three 
meetings. The participants were grouped based on their research interests  
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(see Appendix A), varying from machine learning to anxiety detection. Each 
group consisted of two to four people. 

The development of the abstract corpus was completed by 80 students 
from 28 project groups. Each project group contributed at least two abstracts, 
which were compiled and stored using a folder in Google Drive. Each mem-
ber of the group was instructed to collect abstracts from journals relevant to 
their capstone projects. The corpus was not treated with data cleaning, known 
as dirty corpus (Charles, 2012), to reduce unwanted elements in the text like 
equations (Sfeir, 2025). The students were instructed to annotate the abstracts 
manually for identifying abstract sections such as Introduction, Methods, 
Results, and Discussions (IMRD). This activity aimed to raise their awareness 
of genre structure and prepare them for corpus analysis.

Teaching Procedure
The DDL teaching procedure shown in Figure 1 was conducted in the thir-
teenth meeting. The first meeting was conducted to ask consent from the 
participants and give an explanation of the study. The materials explained on 
this day were an introduction to abstract writing and corpus analysis. The 
second meeting was conducted to train corpus development and analysis 
demo. 

Once the corpus was ready, in the last meeting, the students used AntConc 
(Anthony, 2024) to analyze lexical and phrasal patterns based on abstract  

Figure 1. Teaching procedure
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sections. Specific attention was given to word lists and frequently used 
expressions—particularly phrases following IMRD sections (Swales, 1990). 
The students worked on answering two questions: “What are ten important 
words for your abstract?” and “What five writing expressions will you use to 
start writing the abstract introduction, method, result, and discussion sec-
tions?” The participants submitted their answers together with the justifica-
tion for why they chose those ten words and five phrases. The answers were 
collected in the Google Form.

Instruments and Analysis
In order to address the two research questions, students’ perception and 
strengths and weaknesses, this study employed documentation and an inter-
view. The documentation included two submitted tasks, photographs, and 
videos. The submitted tasks were scrutinized to identify reasons the partici-
pants chose words and phrases. The photos and videos captured group discus-
sions and peer correction during the teaching process.  

To gain deeper insight into students’ experiences, the interviewers 
announced the recruitment of interviewees at the end of the abstract writing 
program. An open-ended interview was conducted with five self-selected par-
ticipants or volunteers (Brinkmann & Kvale, 2018).   The interview focused 
on students’ perceptions of the collaborative process, corpus usability, and 
the challenges they encountered. The member checking process was also done 
by referring to the volunteers’ responses upon the two submitted tasks in the 
interview process.  

The analysis stages were conducted by following suggestions from Kumar 
(2011, p 278): theme identification, coding, and classification.  These three 
stages were conducted by the second author. The theme identification was 
through reading the Google form response about selected words and phrases as 
well as the justifications.  The justifications tended to fall on two streams which 
are, genre awareness and engagement/ownership (Flowerdew & Petrić, 2024; 
Pérez-Paredes, & Boulton, 2025; Sfeir, 2025). The code was given for the rea-
sons or the causes of choosing the words or phrases. The coded response then 
was classified into themes (Braun & Clarke, 2006). Peer checking towards the 
themes and codes was conducted by the third and fourth authors. The coding 
results can be seen in Table 1 and Table 2. 

Similar to the task documents, the interviews were transcribed, and then 
the second author coded and identified themes. The third and fourth authors 
conducted peer checking on the transcription, codes, and themes. The 
improper transcription and code differences were discussed to reach agreement 
for correction. 



128� Muhammad Rudy  et al.

Results and Discussions
Task 1 showed that most students chose the ten important words that related 
to their capstone project, with 28 responses (24.35%). For example, participant 
number 73 showed in Figure 2 that the participant chose ten important words: 
fiber, network, IoT, learning, optical, machine, detection, communication, mon-
itoring, and networks. He said those words were chosen because they were 
relevant to his Capstone Project. He said, “because these words are common 
vocabulary in telecommunications engineering, which are often used in cap-
stone design topics in this department.” 

In contrast, Task 2 was dominated by Conceptual Representation Code 
with 41.59%. In choosing five phrases to begin writing each section of IMRD, 

Table 1. Distribution of task 1 justifications

No Code Number Percentage %
1 Capstone Project Relevance 28 24.35

2 Abstract Structure 19 16.52

3 Linguistic Function 19 16.52

4 Field Relevance 15 13.04

5 Frequency 12 10.43

6 Academic Needs 10 8.70

7 Conceptual Representation 8 6.96

8 Ease of Understanding 4 3.48

TOTAL 115 100

Table 2. Distribution of task 2 justifications

No Code Number Percentage %
1 Conceptual representation 47 41.59

2 Abstract structure 26 23.01

3 Ease of understanding 13 11.50

4 Frequency 10 8.85

5 Academic needs 9 7.96

6 Linguistic function 3 2.65

7 Field relevance 3 2.65

8 Capstone Project relevance 2 1.77

TOTAL 113 100
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Figure 2. Task 1 reasons coded with capstone project relevance.

participant  33 chose five phrases: In this paper, To overcome the problem, This 
study compares, Based on these problems, and The method used as shown by 
Figure 3. He said, “These five phrases were chosen because they are relevant to 
conveying research results effectively, both to state findings, prove hypotheses, 
and describe the impact of research in a professional manner.”

Regarding the RQs in this study, the answers are presented in the following 
subsections. The perceptions and plan to use the corpus for learning are 
elaborated. The strengths and weaknesses of corpus-based language learning 

Figure 3. Task 2 reasons coded with conceptual representation code.
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in the study context highlight genre awareness and engagement. Lastly, the 
participants reveal a negligible weakness during DDL in academic writing class. 

Student Perceptions of Collaborative Corpus (RQ1)
The perception of the participants after completing DDL in the abstract 
writing program was positive. The corpus-based language learning was 
relatively easy to follow and it was useful and helpful for their writing process. 
The five interviewees agreed that the process was easy as can be seen in the 
excerpts (the complete version in Appendix B).

Participant 1:	 Ais
 	 It’s easy because, the user interface is also very pleasant
Participant 2:	 Aan
	 It’s really easy to find frequently occurring words.
Participant 3:	 Kar
	� Interviewer: So, there are benefits, right? Then, were there any 

difficulties while learning?
	 Interviewee: Not yet.
	 Interviewer: No difficulties yet. So, it’s easy.
Participant 4:	 Hai
	� It’s easy, sir, because it’s very easy to search for words, and that’s 

what the corpus showed. It makes things easier for us.
Participant 5:	 Nur
	� I think I understand because the corpus tool is also quite easy 

to understand.

All four interviewees explicitly stated that DDL in the writing process  
was  easy. Only one interviewee, Participant 3, did not mention it. However, 
Participant 3 said during the process he did not find any difficulties, which 
implied it was easy.  Furthermore, the signs of positive perception on DDL for 
abstract writing intensified as the participants claimed the DDL was useful and 
helpful. These claims have been proven by the following excerpts: 

Participant 1:	 Ais
	� It’s quite helpful, so I can better understand the content of 

abstracts, and also what abstract writing patterns are like. 
Participant 2:	 Aan
	� Yes, it is useful, sir. Well, it seems like, it’s easier to read without 

having to click one by one first, we’ll read what the results are 
like, sir.
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Participant 4:	 Hai
	 I’ll probably use it, because it was very helpful. 
Participant  5:	 Nur
 	� It’s very useful, especially when searching for words and their 

frequency.

In addition, the positive perception was also stated by the interviewees. 
They realized that they acquired new knowledge after the DDL practice in 
writing abstract. The excerpts are:

Participant 3:	 Kar
	 My impression is that I have gained new knowledge for writing
Participant 4:	 Hai
	� It broadened my knowledge and helped me learn something 

new.

The participants’ positive perception towards DDL for writing abstracts 
is because it is easy to practice, useful, helpful, and knowledge-enriching. 
This encouraging finding is in line with the study conducted by Charles 
(2012) that her students were enthusiastic about using DIY corpus for writ-
ing because it was useful to improve their writing. Crosthwaite and Steeples 
(2022), though they used large pre-compiled corpora for assisting secondary 
students in writing, also have found that the students expressed positive 
perceptions of DDL. 

Positive perception was also found by Spivey (2023) when he studied 
DDL implementation with elementary students. He scaffolded the students 
by using two types of DDL, paper-based and computer-based. He said that 
the perception possibly changes over time, and students preferred paper-based 
DDL after facing difficulties practicing computer-based. The participants in 
the current study seems to have a consistent perception since they are from 
telecommunication engineering, where working with computers is part of 
their daily routine. 

In line with a recent study conducted by Esfandiari and Allaf-Akbary 
(2024), the perception of students (83.7%)  taught with hands-on DDL for 
identifying interactional metadiscourse in EFL writing  was positive. DDL 
motivated the students to realize interactional metadiscourse since it activated 
autonomy and self-discovery. It is because they were given a chance to develop 
a corpus and analyze it by using AntConc software, similar to this study. This 
indicated that a specialized corpus built collaboratively for DDL brings positive 
perception among participants. 
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Besides positive perception, collaborative DIY DDL brought strengths and 
weaknesses discussed in the following subsection. 

Strengths and Weaknesses in Writing Practice (RQ2)
Genre Awareness and Engagement

From Tasks 1 and 2, the coded response directed us to draw two streams; Genre 
Awareness and Engagement. Table 3 informs that Genre Awareness in Task 1 
is derived from abstract structure, linguistic  function, and academic needs. It 
occurs 48 times (41.74%) across the participants’ responses.

In addition, the Task 2 presented in Table 4 revealed that the Genre 
Awareness, similar with the  first task,  is indicated by the abstract structure, 
linguistic function, and academic needs. It occurs 38 times (33.63%). The 
reasonings stated by the participants after choosing ten words and five phrases 

Table 3. Theme and code from task 1

No Themes Codes Number Percentages %

1 Engagement Capstone Project Relevance, 
Concept Representation, 
Field Relationship, 
Frequency, Ease of 
Understanding

67 58.26

2 Genre 
Awareness

Abstract Structure, Linguistic 
Function, Academic Needs

48 41.74

     Total 115 100

Table 4. Theme and code from task 2

No Themes Codes Number Percentages %

1 Engagement Capstone Project Relevance, 
Concept Representation, 
Field Relationship, 
Frequency, Ease of 
Understanding 75 66.37

2 Genre 
Awareness

Abstract Structure, Linguistic 
Function, Academic Needs 38 33.63

     Total 113 100
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brought to the conclusion that the collaborative DIY corpus in the DDL 
enabled them to realize the pattern and genre in abstract. 

Across interviews, participants expressed increased genre awareness, partic-
ularly in identifying the structure and function of academic abstracts. Three 
participants noted:

Participant 1:	 Ais
	� It has been quite helpful, so I can better understand the con-

tent of abstracts and also the patterns of how abstracts are 
written.

Participant 2:	 Nur
	� From there, several phrases were displayed, and then when 

writing an abstract, we get an idea like, Oh, the opening 
words when writing, especially in English, should be some-
thing like this.

Participant 3:	 Aan
	� There was no difficulty at all. Because when I looked at the 

papers that were collected, I thought, Oh, so in these papers, 
there must be an abstract, introduction, and results. Then, 
within the results, there must be analysis and discussion.

Those three participants reflected a heightened sensitivity to abstract writ-
ing convention. This hands-on engagement with genre conventions appears to 
have bridged the gap between theoretical knowledge and practical application.

Another significant finding was the enhanced engagement that resulted 
from students’ sense of ownership over the corpus-building process. Rather 
than relying on pre-existing materials, students curated texts that reflected 
their research interests, fostering a sense of personal investment. Data indi-
cated that the students reported feeling more joyful in this task compared 
to traditional writing tasks (as stated by Participant 2 and 3 above). The 
collaborative nature of the project—along with its relevance to students’ 
ongoing thesis work—made the activity both meaningful and contextually 
grounded, reinforcing previous findings that learner-led DDL promotes 
autonomy and engagement. 

Table 3 and 4 have shown that during Task 1 and 2, the students’ engage-
ment was seen in the codes like Capstone Project Relevance, Concept 
Representation, Field Relationship, Frequency, and Ease of Understanding. 
The response, like in Figure 2, indicated that the participants were strongly 
bound to their individual capstone projects, although during the DDL imple-
mentation, they together built a single corpus. 
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The interviews conducted with the five participants brought evidence of 
engagement by using a collaborative DIY corpus. The participants exhibited 
three out of five engagement codes: Capstone Project Relevant, Concept 
Representation, and Frequency. Below are the excerpts demonstrating the rea-
sons why they chose a word or a phrase during finishing Task 1 and 2.

Participant 1:	 Ais [Frequency] (Commenting about Task 2)
Interviewer:	� You chose the results, the experiment, and the model. Why did 

you choose them?
Interviewee:	� Because they have a higher frequency, there are several words 

that are suitable.

Participant 2:	� Aan [Capstone Project Relevant] (Commenting about Task 1)
Interviewer:	 Why did you choose performance?
Interviewee:	� Well, because in our results, we display performance, that 

relates to accuracy and precision, sir. In the paper we wrote, 
that’s performance.

Interviewer:	� This is closely related to the paper your group wrote? So, 
your research results show performance.

Interviewee:	 Yes, that’s right.

Participant 3:	 Kar [Concept Representation] (Commenting about Task 1)
Interviewer:	� You chose  the, and, of, are, results, keyword, research, title, 

and detection. Why are the words the, and, and of important?
Interviewee:	� Because usually the is at the beginning, sir. If you don’t use 

the. It feels  like something is missing in the abstract.
Participant 4:	 Hai [Frequency] (Commenting about Task 1)
Interviewer:	 Why did  you  choose those words?
Interviewee:	 They appear a lot, sir.

Participant 5:	 Nur  [Concept Representation] (Commenting about Task 2)
Interviewer:	 Why did you choose the phrase the purpose?
Interviewee:	� Why did I choose that? Because when we create research, 

there must be a purpose. It must be explained in the abstract. 
If there is a the purpose, there must be a goal for producing 
that abstract.

A stronger indication of engagement in completing the task during DDL 
is shown by videos. A Video 1  and Video 2 captured that the students were 
busy with their laptops to complete Task 1 and 2. Little discussions among the 

https://drive.google.com/file/d/1VvljN4BRNu-oQrND3L87sQTSPyEXU0MB/view?usp=sharing
https://drive.google.com/file/d/1ZVkcIjSXunuAaDR1W3wuc-0DkStgFlO2/view?usp=sharing
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participants were captured. Even though in the video they were discussing in 
their group, each of the members submitted his personal answers based on his 
own preferences. Their discussion was about the stages of submitting the task 
in order to avoid mistakes.

After compiling the findings from coded responses, videos, and inter-
views, engagement is relevant to the studies conducted by Charles (2012) and 
Esfandiari and Allaf-Akbary (2024). Both previous studies discussed the uti-
lization of DIY corpus for writing teaching. Charles (2012) let her students 
use an individual corpus to help them writing. Esfandiari and Allaf-Akbary 
(2024) used a corpus created from 20 research articles from two reputable 
journals to be used in DDL practice to assess interactional metadiscourse. 
Both pieces of research agreed that DIY corpus improved learners’ engage-
ment during the DDL. The difference in the recent study is that the corpus 
was built collaboratively among interdisciplinary participants as shown by 
Task 1 and 2, video recording, and interviews.

The strengths of DDL by using a collaborative DIY corpus in this study 
were facilitating genre awareness and fostering learning engagement during 
the learning process. The collaborative DIY corpus in this study successfully 
accommodated the inclusivity of participants’ research areas by providing 
various options of words and phrases to choose from, yet the participants 
kept focusing on their topic of interest. The corpus reflected a wide range 
of topics, providing diverse language use samples and discipline-relevant 
strategies. This variety ensured that each student could find examples closely 
aligned with their abstract writing needs. 

Drawback

Behind the strengths of using a collaborative DIY corpus in DDL previously 
mentioned, a notable challenge also emerged. First, some students stated diffi-
culty in installing the corpus analysis tool, AntConc, from the website due to 
internet connection crowding (this part was not recorded). During the DDL 
practice, all participants accessed the Anthony Laurence website at the same 
time. The download process was taking time which hindered the smoothness 
of learning because after the download process the participants were required 
to install it onto their personal laptop. The DIY corpus by using a similar anal-
ysis tool, may face this problem. The experience of this occurred in the inter-
view with Participant 4. 

Participant 4:	 Hai
	 The only issue we faced was maybe just during installation.
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The internet connection problem experienced by the participants seems 
not to relate directly to the practice of DDL with a collaborative corpus. This 
is probably due to the participants being from a telecommunication engineer-
ing major where computer software and program are their core competency. 
Moreover, positive perception of the participants shown previously confirms 
that there was no significant difficulty during DDL practice. 

Conclusions
This study examined how collaborative corpus development supports 
abstract writing among telecommunication engineering students within a 
DDL framework. The participants had a positive perception of the DDL 
practice. DDL seems easy, useful, and helpful in assisting with the writing 
of an abstract. This study also indicates that the genre awareness and engage-
ment of the participants were enriched. The participants were involved in 
curating and analyzing a corpus relevant to their academic interests, enhanc-
ing genre awareness and engagement. The process of DDL with a collab-
orative DIY corpus encouraged participants in understanding disciplinary 
writing conventions through student-selected texts. The weakness of a col-
laborative corpus in DDL was unclear due to familiarity bias for telecommu-
nication engineering students. 

The limitation of this study was the short time of the implementation 
of the collaborative corpus in DDL. This becomes a gap to fill by the future 
research. Although the participants have interdisciplinary topics with differ-
ent needs, they are from a telecommunications engineering major, which is 
familiar with the tool, so that they did not face any difficulties on DDL. Future 
research should involve more diverse participants to strengthen the inclusivity 
of DDL.
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Appendix A
Students Research Interests

No Topics Group Member 
(Persons)

1 SDN Based 5g Core Network Emulator System with 
Graphical Interface for 5g Core Network Design

3

2 Observation of the Effect of Anxiety Conditions on the 
Shift in the Working Frequency of EEG Signals

4

3 Machine Learning Based Multi Disturbance Prediction 
Modeling for Disturbance Handling in Dense 
Wavelength Division Multiplexing (DWDM) Longhaul

3

4 Multi Disturbance Prediction Modeling Based on 
Machine Learning for Handling Disturbances in Optical 
Network Cables

3

5 Design of Earthquake Detection System Based on 
Internet of Things

4

6 Resource Allocation in Device to Device 
Communication Using SCMA Model for 5G Network

3

7 Implementation of Open-Source Cloud-Based WiFi 
Controller to Improve User Experience in an Open 
Library Case Study

4

8 Resource Block Allocation for Hetnet (Heterogeneous 
Network) in 4G AND 5G

4

9 Resource Allocation in Hybrid Interweave-Underlay 
Scheme in Cognitive Radio Network

3

10 WIH (Monitoring of Water Quality and Automatic 
Feeding of Tilapia Fish Ponds Based on IoT)

3

11 HRS (Sentiment Analysis of Tourist Attractions in 
Bandung)

3

12 UMY (Development of Mobile Applications Based 
on Machine Learning and Internet of Things for 
Environmental Monitoring Maggot Cultivation as 
Organic Waste Decomposers

4

13 HRS (Sentiment Analysis of Tourist Attractions) 2

14 Implementation of Internet of Things (IoT) in Aquaponic 
System for Automatic Monitoring and Controlling of 
Fish Pond and Hydroponic Maintenance

4

(Continued)
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No Topics Group Member 
(Persons)

15 Use of Artificial Intelligence in Audio Watermarking to 
Improve Information Hiding Performance

4

16 Estimation of Bit Error Rate in Free Space Optic Using 
Machine Learning

4

17 FlexiWAN-Based uCPE Device as SD-WAN Vendor 
Lock-In Solution

2

18 Design and Realization of RT RW NET In Girimukti 
Village

3

19 Trading-dong 2.0: Forex Expert Advisor using Strategy 
Based on Price Action and Order Block Under The 
Control of Artificial Intelligence

4

20 Design of Hybrid Access Network for Unifiber Provider 
by Asianet From Ciwastra Point of Presence to 
Batununggal Area Bandung

4

21 Automatization of Diagnosis and Claims Process
Drugs for Optimization of BPJS Claims by Hermina 
Hospital Arcamanik

3

22 Optimization of Student Counseling Services at a 
University Through Digital Applications with NLP 
Technology

3

23 Improving Network Service Quality Through Ad 
Blocking and DNS Filtering

3

24 Gender Identification Based on Bite Marks 4

25 Design of Repeated Bending and Twist Test Tools for 
Patchcord and Precon Fiber Optic Cables at a Test 
House

4

26 Temperature and Humidity Monitoring and Control 
System for Incubator for Tempe Fermentation Process 
Based on IOT Technology

3

27 Design and Analysis of Single Frequency Network on 
WHOOSH KCIC Between Padalarang Station and 
Tegalluar Summarecon Station Lines

3

28 Android Application Readers of Javanese Script
In Javanese Manuscript and Literary Works

3

94
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Appendix B
Excerpt of Perception

Participant 1:	 Ais

Interviewer:	� I am conducting research related to the learning activities 
that have been carried out. I have a few questions. First, how 
do you think learning using the corpus was?

Interviewee: 	� in my opinion, because this is my first time too. I know... 
what’s the name of this website, because this software... 
...it’s quite helpful, so I can better understand the content of 
abstracts, and also what abstract writing patterns are like. 

Interviewer:	� More or less, there are benefits, right?. In your opinion, was it 
difficult or easy to learn using this tool?

Interviewee:	 Easy.
Interviewer:	 Easy?
Interviewee:	 It’s easy because, the user interface is also very pleasant, sir.
Interviewer:	� Okay, Then, after that, are you going to use AntConc or 

another corpus tool to help you write abstracts?
Interviewee:	 I’ll try using it again.
Interviewer:	 So, will you use it in the future?
Interviewee:	 Yes.

Participant 2:	 Aan

Interviewer:	� .... you’ve already learned how to use corpus. What’s your 
impression?

Interviewee:	� Corpus is that application, right? It’s really easy to find fre-
quently occurring words, sir. Because we just input all of 
them (abstract files). Then we can search for the results, or the 
frequently occurring words, or how many files are included 
(Range). Previously, we usually searched for keywords in the 
abstracts. Previously, to find the most frequently occurring 
ones (words) was difficult, sir. So, with this application, it’s 
easier, sir.

Interviewer:	 So, do you want to continue using this method?
Interviewee:	� If I want to write another paper or journal, maybe I will. But 

I don’t know yet, I don’t have any plans to do that (write a 
paper) again, sir.
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Interviewer:	 So, do you think it’s useful?
Interviewee:	� Yes, it is useful, sir. Well, it seems like, it’s easier to read with-

out having to click one by one first, we’ll read what the results 
are like, sir.

Interviewer:	 KWIC interface?.
Interviewee:	 yes, that’s easier, sir

Participant 3:	 Kar

Interviewer:	� Well, this is related to writing the abstract class that you have 
been involved; what are your impressions?

Interviewee:	� My impression is that I have gained new knowledge for 
writing.

Interviewer:	 Oh, new knowledge. New knowledge in what way?
Interviewee:	� Previously, I was confused about writing. But  the  software 

makes it easier.
Interviewer:	� So, there are benefits, right? Then, were there any difficulties 

while learning?
Interviewee:	 Not yet.
Interviewer:	 No difficulties yet. So, it’s an easy.

Participant 4:	 Hai
Interviewer:	� According to you, is learning like that, using a corpus tool, 

difficult or easy?
Interviewee:	� It’s easy, sir, because it’s very easy to search for words, and 

that’s what the corpus showed. It makes things easier for us, 
sir.

Interviewer:	 Were there any difficulties?
Interviewee:	 No, sir. The only problem was the installation process, right?
Interviewer:	 Oh yes. Was the learning helpful?
Interviewee:	� Very helpful, sir. It broadened my knowledge and helped me 

learn something new.
Interviewer:	 Okay, okay. Will you use corpus again when writing abstracts?
Interviewee:	 For me, I’ll probably use it, because it was very helpful. 

Participant 5:	 Nur
Interviewer:	� Okay, you’ve attended the class, especially the one about 

writing abstracts. This can be done using a corpus. Do you 
understand or master the steps taught previously?

Interviewee:	� I think I understand because the corpus tool is also quite easy 
to understand.
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Interviewer:	� Oh, it’s quite easy. Also, there weren’t any difficulties. So, do 
you think this kind of learning, using a corpus, is useful?

Interviewee: 	� Of course, it’s very useful, especially when searching for 
words and their frequency. Using regular tools takes a long 
time, but using a corpus is fast, right?

Interviewer:	� Oh, right, okay. And also... Do you think what you’ve learned 
will be useful for writing abstracts?

Interviewee:	 Yes, it’s useful.
Interviewer:	 What kind of example?
Interviewee:	� For example, when creating phrases, for example, we searched 

for phrases using the corpus (tool). From there, there are 
several phrases that have been displayed, and then to make the 
abstract we have an idea for, oh, the initial words in writing 
the abstract, especially in English, are like this. 
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Abstract
Despite meeting university English proficiency requirements, international 
students who speak English as a second language often encounter difficulties 
with academic writing, reading, presentations, class participation and oral 
comprehension. Generative Artificial Intelligence (GenAI) tools such as 
ChatGPT can be particularly useful in addressing the academic language 
challenges of this student cohort, serving as a ‘thinking partner’ and helping 
them fulfil the expectations to communicate proficiently in academic English. 
However, despite GenAI’s potential and growing research in education, 
little is known about how international students have used this technology 
for academic reading, writing, listening and speaking. In addition, while 
self-regulated learning (SRL) is pivotal for academic success, no research has 
examined this cohort’s use of GenAI through this lens - an emerging theoretical 
perspective within SLA and L2 studies. This mixed-methods study aims 
to explore how international undergraduate students with varying English 
proficiency levels at an Australian university utilise GenAI for academic 
language support. Results from questionnaires and semi-structured interviews 
show that the participants frequently use GenAI to support their academic 
reading and writing, primarily due to their low confidence in their English 
skills and drive to meet academic expectations. Less frequent uses include 
preparing presentations and summarising audio content. While participants 
employ GenAI to monitor and complete academic tasks (SRL monitoring 
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and control), they use it less for planning and reflection (SRL forethought 
and reaction/reflection). These findings suggest that international students 
need more scaffolded support and clearer policies on GenAI use to better self-
regulate their academic language needs and maximise their capabilities and 
academic success. This study contributes to discussions on inclusive CALL, 
highlighting both opportunities and challenges in integrating GenAI into 
higher education.

Keywords: Generative Artificial Intelligence, International Students, 
Academic English Needs, Self-regulated Learning

Background
The growing influx of international students reshaped higher education (HE), 
particularly in anglophone countries such as Australia (Cho et al., 2021). Yet, 
many English as an additional language (EAL) international students continue 
to experience academic language challenges despite meeting English profi-
ciency requirements (Clark & Yu, 2021). Challenges span academic reading, 
writing, listening and speaking, often due to limited discipline and academic 
vocabulary (Crosthwaite & Cheung, 2019), unfamiliar academic conventions 
(Kukatlapalli et al., 2020) and barriers to understanding educators and peers 
(Park, 2022).

Generative Artificial Intelligence (GenAI) tools such as ChatGPT appear 
to have broadened and democratised language support for EAL international 
students. While not originally designed for education, these tools may aid in 
interpreting assignment tasks in multiple languages (Sterling et al., 2025) and 
providing feedback similar to interacting with peers or educators (Teng, 2024). 
In many cases, GenAI became a ‘thinking partner’, helping international stu-
dents fulfil academic English expectations (Tseng & Warschauer, 2023). 

However, research suggests that the use of GenAI for continuous learning 
and language development depends on self-regulated learning (SRL) (Mirriahi 
et al., 2025). SRL is considered pivotal for academic success, involving 
students’ ability to plan (strategising for tasks), monitor (implementing 
strategies and sustaining effort) and reflect on their learning (evaluating the 
effectiveness of strategies) (Zimmerman, 2000). Yet, scant research explores 
EAL international students’ use of GenAI through this theoretical lens, 
with existing studies focusing on EFL contexts (Teng, 2024) and centred on 
GenAI’s role in L2 writing (Sterling et al., 2025). This study addresses these 
gaps by investigating the role of GenAI in supporting the academic English 
needs of EAL international students in HE, guided by the following research 
questions: 
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RQ1. �How do EAL international students use GenAI to address their 
academic English reading, writing, listening and speaking needs?

RQ2. �What motivates EAL international students to use GenAI to 
support their academic English needs?

Methodology
Following institutional ethics approval (ref: 2024/HE001084), 170 interna-
tional students (Female = 109, Male = 60, Undisclosed = 1), aged between 18 
to 46 years old and from 17 countries, participated. Participants were enrolled 
in undergraduate or master’s by coursework programs across 6 disciplines at an 
Australian university. 

A mixed-methods design was adopted to answer the RQs on how and 
why students use GenAI to support their academic English needs. An online 
Qualtrics survey collected demographic information and measured:

1.	 GenAI use for academic reading, writing, listening and speaking (to answer 
RQ1), using 5-point Likert scale questions based on prior research on aca-
demic English difficulties (Rahman & Watanobe, 2023); and 

2.	 SRL-guided strategies (to answer RQ1) and motivations for GenAI use (to 
answer RQ2), using 5-point Likert scale items adapted from the SRL-O 
questionnaire for online learning (Broadbent et al., 2023). 

Survey data were analysed using descriptive statistics to explore general pat-
terns (see Appendix A for the descriptive and internal consistency reli-
ability statistics). 

Follow-up semi-structured interviews were conducted via Zoom (approx-
imately 45 minutes each) and explored students’ GenAI uses and motivations 
qualitatively to triangulate the survey responses and provide more in-depth 
insights for each RQ. Zoom-generated transcripts were edited for accuracy 
against the recordings (Crosthwaite et al., 2025), and then analysed themati-
cally (Saldaña, 2021).

Results
RQ1 focused on understanding how international students used GenAI. 
Survey responses (Figure 1) showed that participants used GenAI for all four 
academic English skills, most frequently for reading and writing. Interviews 
revealed that GenAI helped students understand complex vocabulary and 
sentence structures when reading. For writing, it supported appropriate tone, 
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grammar and lexical choices. Speaking and listening were perceived as more  
collaborative and less challenging, though students used GenAI to summarise 
or translate lectures, particularly when unfamiliar English varieties were spoken.

Survey responses (Figure 2) further demonstrated how students used 
GenAI by indicating that SRL strategies related to Monitoring and Reflection 
were more common than Planning. Interviews revealed that students monitored 
their learning by generating original ideas rather than over-relying on GenAI. 

Figure 1. Box plots of academic language needs & GenAI use
https://figshare.com/s/1d2becfac8099a623cbc

Figure 2. Box Plots of SRL-guided Strategies for Using GenAI
https://figshare.com/s/1d2becfac8099a623cbc

https://figshare.com/s/1d2becfac8099a623cbc
https://figshare.com/s/1d2becfac8099a623cbc
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For reflection, some critically assessed GenAI language suggestions and reflected 
on their impact on learning, while others modified GenAI outputs primarily 
to meet academic integrity requirements. Planning included using GenAI to  
outline study plans and manage workloads, though some admitted to using it  
for summaries to expedite tasks.

RQ2 focused on understanding international students’ motivations for 
using GenAI. Survey responses showed that their reasons spanned across 
Intrinsic Motivation, Extrinsic Motivation, Self-Efficacy and Contextual 
Influences (Figure 3), with Intrinsic Motivation as the strongest driver. 
Students described enjoying the technology and viewing it as essential for 
improving academic English. Peer and tutor recommendations (Extrinsic 
Motivation, Contextual Influences) also shaped use. Low self-efficacy, such as 
fear of language errors affecting grades, further motivated engagement with 
GenAI.

Discussion
Findings related to RQ1 highlight GenAI’s greater use for reading and writing, 
reflecting its utility for text-based tasks and still-developing voice features (Vo 
& Nguyen, 2024). Students’ perception of oral tasks as less demanding and 
more interactive may also explain lower GenAI use for speaking and listening, 
consistent with research showing that international students apply various 
strategies to overcome communication barriers (Park, 2022). Nonetheless, 
students noted GenAI’s support for pre- and post-listening/speaking tasks, 
suggesting its growing potential beyond writing-focused applications.

Figure 3. Box Plots of SRL-guided Motivations for Using GenAI
https://figshare.com/s/1d2becfac8099a623cbc

https://figshare.com/s/1d2becfac8099a623cbc
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Monitoring was the most reported SRL strategy, consistent with research 
on technology-enhanced language learning, where students monitored their 
learning during tasks but engaged less in planning or reflection (Yang et al., 
2023). EAL learners may favour GenAI for immediate understanding and 
feedback (Tseng & Warschauer, 2023) over long-term learning strategies 
such as planning and reflection, especially if they lack the language proficiency 
to articulate goals or evaluate GenAI language suggestions (Teng, 2025). The 
findings suggest their underdeveloped SRL skills, which are further showcased 
when some described their reflection phase as simply modifying GenAI outputs 
to avoid academic misconduct rather than engaging in critical evaluation (Tran 
& Crosthwaite, 2025).

Findings for RQ2 show that all four SRL motivation dimensions influ-
enced participants’ use of GenAI. This suggests that students’ use of the tech-
nology to support their academic English needs is shaped by the interplay 
between their personal attributes and environmental conditions (Wang, 2024). 
However, participants reported intrinsic motivation as the strongest motiva-
tor, indicating that EAL students who enjoy learning are more likely to value 
GenAI and use it meaningfully (Mirriahi et al., 2025).

The study offers important implications. While GenAI helps address aca-
demic language challenges for EAL students, their engagement with SRL was 
inconsistent. Echoing previous research (Sterling et al., 2025; Wang, 2024), the 
findings highlight the need to develop SRL skills, not only technical AI know-
how. Despite limitations, including reliance on self-reporting and a potentially 
engaged sample, the study advances understanding of SRL-guided GenAI use 
in HE and contributes to inclusive CALL research by identifying opportuni-
ties and challenges in supporting EAL learners.
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Abstract
The integration of VR and foreign language education offers new opportu-
nities for contextual, interactive, and co-created learning (Durak & Cankaya, 
2022). This study investigates how VR enhances co-creative CFL (Chinese as 
a Foreign Language) at a Japanese university, where students begin with lim-
ited language proficiency. The research focuses on the communicative poten-
tial of multimodal resources in learner-centered collaboration. Prior research 
has shown that virtual spaces can increase learner motivation and identity 
engagement even among struggling learners of English (Chen & Kent, 2019). 
However, their application in non-English foreign language remains underex-
plored. We developed VR spaces using “Spatial” through collaboration between 
students and the teacher. Scenarios were designed to reflect learners’ cultural 
interests and daily experiences. Classroom sessions incorporated VR-based 
tasks emphasizing spatial interaction. Data was collected through participant 
observation and open-ended surveys with 40 students. The results revealed that 
learners actively co-constructed meaning beyond spoken language, utilizing 
avatars, shared visual references, and spatial positioning. Motivation increased 
notably when scenarios aligned with learners’ lived experiences. These findings 
align with multimodal design approaches in foreign language education, high-
lighting the importance of integrating linguistic and non-linguistic resources. 
However, technical barriers such as device access and interface complexity were 
noted. This study suggests that VR-supported environments enable learners 
to integrate language with multiple communicative resources and build con-
text-rich, authentic experiences. Such environments shift the focus from tra-
ditional four-skill acquisition toward contextually optimized communication.
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Introduction
Traditional CFL instruction in Japan often emphasizes vocabulary and gram-
mar drills over authentic communication, making it difficult for learners to 
perceive relevance or purpose in their studies. With the development of 
immersive technologies such as VR and the metaverse, new opportunities have 
emerged to reframe CFL learning environments. These tools allow learners to 
engage in spatial and embodied interaction, creating contexts where language 
can be experienced and constructed meaningfully (Sugie, 2025). This study 
explores how VR-supported task-based instruction can address these peda-
gogical gaps by fostering learner agency, contextual relevance, and multimodal 
communication.

This action research examines the following research questions:

	• RQ1: How do CFL learners perceive the value of VR-based tasks in terms 
of meaningful learning?

	• RQ2: What kinds of learning experiences, needs, and expectations arise 
through immersive task participation?

Literature Review
This study refers to the ARCS model of motivational design (Keller, 1983) 
and Self-Determination Theory, which supports autonomous learning (Deci 
& Ryan, 2009), as its analytical framework. The ARCS model is employed to 
organize the motivational elements of the VR tasks (Attention, Relevance, 
Confidence, Satisfaction). Self-Determination Theory is used to confirm how 
the fulfillment of learners’ psychological needs for “Autonomy, Competence, 
and Relatedness” enhances their intrinsic motivation. From the perspectives of 
two theories, we explore the learning effects from multiple angles. The analysis 
of the course evaluation responses was structured around the core constructs 
of these two theories, using their key elements as analytical dimensions.

Methodology
The study involved 40 first-year students enrolled in a beginner-level CFL 
course in Fall 2024 at a private Japanese university. Most participants were 
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humanities majors with limited prior exposure to Chinese. Classes were held 
weekly for 90 minutes, over 15 sessions.

The instructional design was based on a blended learning course design, 
integrating both traditional and technology-enhanced components:

1.	 Textbook-based instruction for vocabulary and grammar, following a stan-
dard syllabus;

2.	 Pronunciation practice via LMS tools using automatic speech recognition 
to promote self-monitoring;

3.	 Worksheet-based activities focused on output, such as sentence construc-
tion and Q&A practice; and

4.	 Immersive VR tasks aligned with grammatical objectives, allowing students 
to apply their learning in simulated social scenarios.

Three original VR tasks were developed collaboratively by the teacher 
and students using platforms such as Spatial (for VR spaces), Tinkercad and 
Blender (for 3D modeling), and Monster Mash (for simple interactive objects). 
These tasks were as follows:

1.	 Party Preparation: Planning and shopping in Chinese.
2.	 World Travel, Photo Shooting, and Memory Presentation: Forming travel 

teams, choosing destinations,  taking photos of memorable moments, and 
reporting travel experiences in Chinese.

3.	 Room Tidying: Giving and following spatial directions using directional 
complements.

Each task was aligned with specific grammar points such as “了” (completed 
action), “要” and “想” (desire and intention), and 趋向补语 (directional 
complements). Pre-task worksheets and post-task reflections were used to 
reinforce understanding.

The core of this instructional design is its process of co-creation by the 
teacher and students. Students are not mere consumers of resources provided 
by the teacher. Instead, the VR space creation and class activities are built upon 
student contributions, including their ideas, research, data collection, and 
added materials. Before the implementation of the classes, some students par-
ticipated in this project as an extracurricular activity. Students were involved in 
the following phases:

1.	 Proposing the theme of “World Travel”: This included devising example 
sentences and dialogues for countries and regions they wished to visit, 
using previously learned vocabulary.
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2.	 Conceptualizing and sourcing 3D assets: They searched for typical symbols 
or iconic landmarks for their travel destinations and collected the corre-
sponding 3D assets.

3.	 Photographing the travel experience: They took photos to record their 
travel experiences during the VR trip.

4.	 Completing the gallery: The final step was to complete a gallery space by 
displaying their travel photos.

Findings
Learner responses collected through post-task and end-of-semester surveys 
indicated strong interest and positive emotional engagement with VR-based 
learning. Over 90% of respondents reported higher motivation and enjoyment. 
Most learners also agreed that VR tasks deepened their understanding of text-
book content.

Qualitative responses emphasized that VR offered “realistic” and “fun” 
contexts for applying Chinese, lowering anxiety and encouraging active par-
ticipation. Learners also valued being able to “move and speak naturally” with 
peers in a virtual space. However, several noted technical issues—including 
lag, device limitations, and operational difficulties—as barriers to smooth 
participation.

In terms of instructional needs, many students still desired face-to-face 
support for pronunciation correction and grammatical guidance. This points 
to the complementary role of human instruction even in tech-enhanced 
settings.

Discussion
VR facilitated active, student-centered learning by providing immersive 
and playful environments where learners could practice Chinese meaning-
fully. The findings support the relevance of ARCS model (Keller, 1983) 
and self-determination theory (Deci & Ryan, 2009) in explaining increased 
motivation.

Figure 1. VR spaces of world travel, photo shooting, and memory presentation.
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Figure 2. Learners’ feedback regarding VR tasks.

Figure 3. Technical issues and barriers related to VR-based learning.

Three key implications emerged:

1.	 Task Authenticity: Linking VR tasks to textbook grammar enabled students 
to apply language meaningfully, turning abstract rules into real-world use.

2.	 Hybrid Design: A blend of VR and face-to-face interaction proved essen-
tial. While VR stimulated engagement, learners still required in-person cor-
rection and support.

3.	 Technical Readiness: Infrastructure and digital literacy remain challenges. 
Instructors must scaffold VR participation and offer alternatives for learn-
ers struggling with devices.
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Conclusion
This study demonstrates that VR-enhanced instruction can transform CFL 
learning into an immersive, co-creative process that fosters learner autonomy 
and engagement. However, effective implementation depends on balanced 
instructional design, technological support, and the strategic integration of 
face-to-face feedback. Future research should explore AI-based feedback sys-
tems, multimodal assessment methods, and the scalability of VR-enhanced 
instruction across diverse educational settings.
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Abstract
Due to the infusion of technology in education, second language acquisition 
is transforming enormously. While studies on technology-assisted language 
learning abound, research on the perceptions of digital literacies for those 
majoring in languages, especially English, remains scarce. This study investi-
gated relationships between self-perceived digital literacies (knowledge, skills, 
attitudes), English reading comprehension, and demographics (academic 
years, geographic areas). 227 Chinese-background English major students from 
two universities completed a digital literacies questionnaire, a digital literacies 
test, and an English reading test. Results showed moderate-to-high self-per-
ceived digital knowledge and skills, but no correlation was found between self- 
perceptions and actual digital competency. A positive correlation emerged 
between actual digital literacies and reading comprehension (r = .219,  
p < .001). Urban participants demonstrated higher self-perceptions and better 
scores in some skills. A notable perception-performance gap highlights poten-
tial overconfidence arising from daily digital practices versus guided academic 
application.

Keywords: Digital literacies, English as a foreign language, English major 
students, higher education, digital competency

Introduction
Digital technologies have been significantly integrated with everyday life, as well 
as English as a second language education. Conventional literacy skills, such as 
reading and writing, are no longer adequate to define a literate individual in 
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the digital era (Miranda et al., 2018; OECD, 2021). Being digitally literate is 
not only beneficial for students’ academic performance, but also better pre-
pares them for a 21st-century workforce in a digital world (Khan et al., 2022; 
Martzoukou et al., 2022). Many countries and organizations stressed the piv-
otal position of digital literacy in Education. UNESCO underscores the appli-
cation of information and communication technology (ICT) to improve the 
quality of education (UNESCO, 2022). Similarly, the European Union sets 
enhancing digital skills and competences of educators and learners as one of 
the priorities for digital transformation in education(European Commission, 
2023). China also proposed the China’s Education Modernization 2035 Plan 
and the New Generation Artificial Intelligence Development Plan to promote 
the digital transformation. As emphasized above, it is pivotal for developing 
countries to mitigate the widening digital divide through improving digital 
literacies.  

Studies about integrating digital technologies into second or foreign lan-
guage education have been widely conducted in the past decades. The intro-
duction of technologies reshaped language acquisition both in pedagogy and 
classroom practice (Albadri et al., 2025). However, studies showed inconsis-
tent results regarding digital literacy levels and students’ backgrounds (Pinto 
et al., 2021; Thuy Nguyen & Habók, 2021). Particularly, few studies focus on 
whether language major students’ digital literacies are in line with the availabil-
ity of digital tools, since some studies suggest that students lack sufficient digital 
competence while being capable of accessing various digital tools. Therefore, 
this study aims to understand the digital literacies of students majoring in the 
English language through their self-perception and to explore the association 
between their backgrounds and digital literacies. As part of a doctoral study, 
two research questions were addressed in the main study here: 

1.	 What are the self-perceived digital literacies of Chinese-background English 
major students?

2.	 What are the relationships regarding self-perceived digital literacies, actual 
digital competence and reading comprehension performance of Chinese-
background English major students?

Methodology
A total of 227 English major students from two universities in China were 
included in this study. Students from year one and year three were recruited. 
The instruments employed included a self-perceived digital literacies ques-
tionnaire, a digital literacies test, and an English comprehension test. All 
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instruments were distributed to one grade at a time via a web-based platform, 
with the time-consuming and concentration-demanding measure commenc-
ing first, and then followed by the questionnaire and digital literacies test. After 
screening and cleaning, data were analysed by the statistical software package, 
SPSS version 29. 

Results and Discussion
The descriptive analysis of the questionnaire showed that students tended to 
perceive their digital literacies knowledge as ‘Medium’ to ‘Good’. Although a 
considerable variation was found in digital literacies skills, most students per-
ceived confidence in skills in areas related to information searching and eval-
uation. As for the attitudes towards digital literacies in English reading and 
learning, most students showed a significant positive attitude towards engag-
ing with digital technologies and tools, but varied by the type of technology or 
tools, and the specific learning context.

By applying the independent samples T-test, statistically significant differ-
ences were found in the theoretical knowledge (digital devices, operating sys-
tem, networks, data safety; all p < .05), and skills in keyboard shortcuts and 
office software (p < .001), where third-year students reported having a higher 
level. However, no significant differences were found in attitudes. These results 
suggest a consistent positive attitude towards using digital technologies and 
tools in English reading and learning. A minimal difference between the two 
academic years was found from actual digital literacies test scores (p = .080). 

The one-way analysis of variance (ANOVA) employed revealed no signifi-
cant variance in students’ perceptions of knowledge and attitudes towards digi-
tal literacies, except those urban students demonstrated stronger self-perceived 
digital literacies skills in handling software malfunctions (p = .014), searching 
(p = .013) and evaluating information (p = .011), reading from screens (p = 
.005) and accessing learning resources (p < .001). Notably, self-perceived digital 
literacies showed no significant correlation with the actual digital literacies and 
reading comprehension. However, a moderate correlation between the actual 
digital literacies test and reading comprehension test was observed (r = .219,  
p < .001).

The preliminary findings of this study are partly inconsistent with 
Monteiro and Leite’s results (2021), which found no difference between stu-
dents’ academic year and digital literacies skills. However, the results of the 
current study indicate nuanced differences considering the factor of academic 
year.  The misalignment of self-perception and actual performance of digital 
literacies, indicates that students often overestimate or underestimate their 
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digital competence, which confirms previous studies (e.g., Kruger & Dunning, 
1999; Ng, 2012; Son et al., 2017). The significant positive correlation observed 
in the present study corroborates with studies exploring the impact of digital 
technologies on reading literacy, which emphasise that students’ reading profi-
ciency improved by using ICT tools in academic work (Lin et al., 2024; Xiao & 
Hu, 2019). To conclude, the findings of this study suggest that the latent dis-
crepancy of digital literacies exists among English major students, which is eas-
ily neglected as they are ‘digital natives’ and majoring in social science (Prensky, 
2001). This study highlights the importance of embedding digital literacies in 
the curriculum of language majors at the tertiary level and the continuum of 
future learning. Further insights into students’ perceptions of digital literacies 
for language learning will be explored in the qualitative session of this study.

References
Albadri, M. A. S., Dashtestani, R., & S. Yahya Hejazi. (2025). Investigating the 

digital literacy levels of Iraqi EFL university students: Challenges, oppor-
tunities and the status quo. Wasit Journal for Human Sciences, 21(2), 
1099–1072. https://doi.org/10.31185/wjfh.Vol21.Iss2.917

European Commission. (2023, November 23). Digital Education Action Plan 
(2021-2027)—European Education Area. https://education.ec.europa.
eu/focus-topics/digital-education/action-plan

Khan, N., Sarwar, A., Chen, T. B., & Khan, S. (2022). Connecting digital 
literacy in higher education to the 21st century workforce. Knowledge 
Management & E-Learning: An International Journal, 46–61. https://
doi.org/10.34105/j.kmel.2022.14.004

Kruger, J., & Dunning, D. (1999). Unskilled and unaware of it: How difficul-
ties in recognizing one’s own incompetence lead to inflated self-assess-
ments. Journal of Personality and Social Psychology, 77(6), 1121–1134. 
https://doi.org/10.1037/0022-3514.77.6.1121

Lin, L., King, R. B., Fu, L., & Leung, S. O. (2024). Information and com-
munication technology  engagement and digital reading: How metacog-
nitive strategies impact their relationship. British Journal of Educational 
Technology, 55(1), 277–296. https://doi.org/10.1111/bjet.13355

Martzoukou, K., Kostagiolas, P., Lavranos, C., Lauterbach, T., & Fulton, C. 
(2022). A study of university law students’ self-perceived digital compe-
tences. Journal of Librarianship and Information Science, 54(4), 751–
769. https://doi.org/10.1177/09610006211048004

Miranda, P., Isaias, P., & Pifano, S. (2018). Digital literacy in higher educa-
tion: A survey on students’ self-assessment. In P. Zaphiris & A. Ioannou 



Understanding the Digital Literacies of English Major Students� 165

(Eds.), Learning and collaboration technologies. Learning and teaching 
(Vol. 10925, pp. 71–87). Springer International Publishing. https://doi.
org/10.1007/978-3-319-91152-6_6

Monteiro, A., & Leite, C. (2021). Digital literacies in higher education: Skills, 
uses, opportunities and obstacles to digital transformation. Revista 
de Educación a Distancia (RED), 21(65). https://doi.org/10.6018/
red.438721

Ng, W. (2012). Can we teach digital natives digital literacy? Computers  
& Education, 59(3), 1065–1078. https://doi.org/10.1016/j.compedu. 
2012.04.016

OECD. (2021). 21st-century readers: Developing literacy skills in a digital 
world. OECD Publishing. https://doi.org/10.1787/a83d84cb-en

Pinto, M., Sales, D., Fernández-Pascual, R., & Caballero-Mariscal, D. (2021). 
Exploring social sciences students’ perceptions on information liter-
acy and the use of mobile technologies in higher education. College & 
Research Libraries, 82(5), 662–682. https://doi.org/10.5860/crl.82.5.662

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5). 
https://doi.org/10.1108/10748120110424816

Son, J.-B., Park, S.-S., & Park, M. (2017). Digital literacy of language learners in 
two different contexts. The JALT CALL Journal, 13(2), 77–96. https://
doi.org/10.29140/jaltcall.v13n2.208

Thuy Nguyen, L. A., & Habók, A. (2021). A study on Vietnamese under-
graduates’ level of digital skills and the frequency of using digital tools 
in the EFL context. International Conference on Computer Systems and 
Technologies ’21, 171–175. https://doi.org/10.1145/3472410.3472425

UNESCO. (2022). Guidelines for ICT in education policies and masterplans. 
https://unesdoc.unesco.org/ark:/48223/pf0000380926

Xiao, Y., & Hu, J. (2019). The moderation examination of ICT use on the asso-
ciation between Chinese mainland students’ socioeconomic status and 
reading achievement. International Journal of Emerging Technologies in 
Learning (iJET), 14(15), 107. https://doi.org/10.3991/ijet.v14i15.10494





� 167
In Yijen Wang, Paul Moore, Teresa Hsieh, & Hao Tran (Eds.), Proceedings of the XXIIIrd  
International CALL Research Conference, 2025 (pp. 167–172). Castledown.

https://doi.org/10.29140/97817637116240-21

E-mail: danping.wang@auckland.ac.nz & qzha455@aucklanduni.ac.nz

Beyond Technical Competencies:  
A Critical Analysis of Global Research 
on Language Teacher AI Literacy

Danping Wang1  and Qianwei Zhang1 

1University of Auckland, New Zealand 

Introduction
Teacher AI literacy is a critical enabler of educational transformation, influ-
encing how technology is interpreted, adapted, and evaluated through human 
judgment in the classroom. As defined in the UNESCO AI Competency 
Framework for Teachers (Miao & Cukurova, 2024), teacher AI literacy refers 
to the knowledge, skills, attitudes, and values that allow educators to critically 
understand, use ethically, and integrate AI in ways that strengthen human 
agency and support inclusive education. In recent years, there has been a surge 
in AI literacy frameworks and guidelines issued by educational organisations 
worldwide (Zhang et al., 2025). Yet, these initiatives often frame teacher AI 
literacy primarily in technical competencies, underemphasising its pedagogical, 
ethical, and societal dimensions.

China’s ambitious national policies to embed AI throughout its education 
system (Roberts et al., 2021), from primary schools to universities, are already 
reshaping pedagogical models, digital platforms, and language proficiency 
standards. These changes carry global implications for the teaching of Chinese 
as a Foreign Language (CFL). For CFL teachers teaching Chinese outside of 
China, comprehensive AI literacy is increasingly essential to align with evolv-
ing policy priorities and innovation agendas set in the home country (Yang  
et al., 2023). Yet research assessing teachers’ readiness and capabilities remains 
limited (Li & Liang, 2025). The gap between rapid, policy-driven adoption 
and the absence of robust evaluative frameworks underscores the urgent need 
for deeper investigation.
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Method
To address these gaps, this study presents a systematic review of 79 peer- 
reviewed articles published between January 2020 and December 2024.  
It offers a critical analysis of current research focuses and suggests new direc-
tions for reconceptualising teacher AI literacy. 

Two major academic databases, Scopus and Web of Science, were used for 
the search. The search terms were “artificial intelligence literacy” OR “AI lit-
eracy” AND “teacher” OR “AI readiness”. Articles containing these keywords 
in their title or abstract were initially screened. To minimise selection bias, a 
defined set of inclusion and exclusion criteria was applied. The inclusion cri-
teria were as follows: (1) written in English; (2) open access; (3) full-text avail-
ability; (4) classified as research articles; and (5) published between 2020 and 
2024. The exclusion criteria are: (1) systematic reviews; (2) brief publications 
such as commentaries, editorials, or workshop papers, which often lack suffi-
cient detail or represent subjective viewpoints; and (3) articles that mentioned 
AI literacy but did not specifically address teachers’ AI literacy, such as those 
focusing on other forms of literacy (e.g., data or digital literacy) or on students’ 
AI literacy. A thematic analysis was then conducted to identify key research 
trends, conceptual gaps, and implications for teacher AI literacy in the context 
of language education.

Findings
Four major findings emerged from this review, highlighting the need for a more 
critical and context-sensitive understanding of teacher AI literacy, particularly 
for language educators. 

First, most studies remain narrowly focused on why, what, and how to use 
AI tools (n = 21). The reviewed literature is concentrated in East Asia (51%), 
particularly China, followed by North America (15%) and Europe (8%), with 
large-scale quantitative surveys (64%) dominating the field. These surveys  
often measure general teacher acceptance of AI or assess digital competen-
cies, even though many studies describe AI literacy as a holistic concept  
(n = 12). Across the reviewed work, AI knowledge, AI use, and AI ethics 
emerge as three recurring dimensions in AI literacy frameworks. While this 
body of research contributes to foundational understanding, it frequently 
overlooks subject-specific needs, especially the pedagogical and epistemological 
complexities unique to language education. 

Secondly, existing AI literacy research is often confined to single cases in uni-
versity contexts (n = 19) or short-term online programmes (n = 6). Influencing 
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factors identified include age, educational background, training experience, 
and personal attitudes toward technology. These studies are generally limited 
in duration and broad in scope, most often functioning as one-off tool-driven 
experiments in a particular type of language classes such as writing (Li et al., 
2025). Although language teachers often express positive attitudes toward AI, 
their ability to integrate it meaningfully and sustainably into classroom prac-
tice remains limited, as effective integration requires more than digital skills 
and an open mindset.

Thirdly, although conceptualisations of AI literacy are plentiful, few stud-
ies are supported by reliable, validated assessment tools. Most rely on self- 
reported Likert-scale instruments (n = 40), which lack cross-cultural robustness 
and long-term applicability (Younis, 2025). Many are further constrained by 
small sample sizes, limited theoretical grounding, and minimal consideration 
of ethical or cultural adaptability. As a result, we found that existing body of 
research on teacher AI literacy remains largely exploratory. 

Finally, within the set review period, no studies (n = 0) were found that 
specifically address CFL teaching, with most instead focusing on English lan-
guage teaching. Tools and frameworks tailored for CFL teachers remain scarce 
(Li & Liang, 2025). AI is often treated as a generic technological innovation, 
with little recognition of the linguistic and cultural specificities essential to 
CFL instruction, such as character recognition, tonal pronunciation, and cul-
turally sensitive content generation. While calls to strengthen CFL teacher AI 
literacy are increasing, practical and contextually grounded strategies remain 
underdeveloped.

Taken together, these findings indicate that while global research has laid 
some groundwork for understanding teacher AI literacy, there is a pressing 
need to move beyond its current boundaries.

Discussion
The findings of this review reveal persistent challenges in advancing AI liter-
acy among language teachers, particularly within Chinese language education. 
Theoretical frameworks remain underdeveloped, existing assessment tools 
lack subject specificity, and classroom practices continue to lag behind tech-
nological developments. Moreover, current approaches frequently overlook 
the sociocultural and linguistic dimensions essential to meaningful language 
teaching both within and outside of China. 

One methodological limitation of this review is that the search was con-
ducted using only English-language terms, which have excluded relevant 
studies published in Chinese or other languages. Addressing this limitation 
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in future research would provide a more complete and representative picture 
of the field. 

Going forward, there is a pressing need to develop AI literacy frameworks 
that are both linguistically and culturally grounded. Such frameworks must 
recognise teachers’ complex pedagogical work, respond to their specific teach-
ing realities, and go beyond surface-level engagement with tools. They should 
be embedded in a broader, more nuanced understanding of teacher AI literacy, 
one that foregrounds human agency, critical pedagogy, and the safeguarding of 
high-quality, personally meaningful, community-oriented  language teaching 
in the age of AI. 

Conclusion
As AI becomes embedded in education systems worldwide, there is grow-
ing consensus that teacher AI literacy must be reconceptualised. It cannot 
be reduced to mastering tools or passively accepting technological change. 
Instead, it must centre on critical understanding, pedagogical agency, and 
ethical responsibility, with the broader aim of driving transformative and sus-
tainable change in education. For language teachers, this means developing AI 
literacies that are as nuanced, adaptive, and human as the work they under-
take. Without such a shift, AI risks being absorbed as yet another digital tool, 
rather than fulfilling its potential as a catalyst for profound, lasting educational 
transformation.
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Abstract
Since the release of Large Language Models (LLMs), they have been widely 
used in language teaching and acquisition. Previous studies have explored 
LLMs’ assistance in improving language performance, but their impact on 
advanced English Foreign Language learners’ writing remains unclear. This 
study conducts an experiment based on their IELTS or TOEFL scores. After 
a pre-test to exclude participants who could not follow instructions, they were 
randomly divided into two groups. Participants in the experiment group were 
instructed to complete the essay with guidance but not to directly generate 
it. Following the task, participants completed a motivation and perception 
questionnaire. Surprisingly, results show that LLMs did not significantly 
improve writing performance in advanced EFL learners. However, the 
questionnaire revealed strong positive perceptions regarding LLM utility and 
motivation. Additionally, it appears that the current level of LLMs matches 
the writing capabilities of advanced learners. This study explores how LLMs 
affect EFL performance and learner perceptions, offering insights into their 
potential assistance.

Keywords: EFL learners, writing performance, LLMs, learner perception, 
motivation

Introduction
The rapid integration of large language models (LLMs) such as ChatGPT, into 
educational contexts has generated widespread interest regarding their utility 
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for second language acquisition. However, the effectiveness of LLM assistance 
for advanced English as a Foreign Language (EFL) learners remains relatively 
underexplored. In line with the conference theme of “Inclusive CALL”, ensur-
ing that educational technologies are truly inclusive requires understanding 
their utility across the entire spectrum of learner proficiency. Advanced learn-
ers, a group often overlooked in the design of support tools, represent a critical 
demographic for this investigation.

Therefore, this study addresses this research gap through a dual-focus 
approach. It primarily examines whether ChatGPT-assisted writing signifi-
cantly improves the objective writing performance of advanced Chinese EFL 
learners. Concurrently, it explores learners’ subjective perceptions of LLM 
utility and motivation, aiming to bridge the potential gap between perceived 
usefulness and measurable performance outcomes.

Literature Review
Previous research predominantly focuses on intermediate-level learners, sug-
gesting notable benefits from LLM assistance in grammar accuracy, lexical 
development, and overall writing proficiency (Barrot, 2023; Song & Song, 
2023). These learners often find LLM-generated feedback and suggestions 
highly valuable for overcoming specific linguistic hurdles.

However, the context for advanced learners is theoretically different. 
Characterized by high proficiency levels, they typically operate near the 
upper bounds of their Zone of Proximal Development (ZPD), as conceptu-
alized by sociocultural theory (Vygotsky, 1978). In this framework, learning 
is most effective when external support aids a learner in tasks slightly beyond 
their independent capability. For advanced learners who already possess 
strong autonomous writing skills, the scaffolding provided by current LLMs 
might offer only limited benefits (Liu et al., 2023). Consequently, they might 
derive less significant cognitive advantages from LLMs compared to their 
less proficient counterparts. This highlights a potential bifurcation in LLM 
impact: while cognitive gains may be minimal for this group, the affective 
benefits, such as increased motivation or reduced writing anxiety, could still 
be substantial.

Methodology
A randomized controlled design was employed, involving 50 advanced Chinese 
EFL learners recruited from university English programs. All participants met 
the advanced proficiency criteria (IELTS score ≥ 7.5 or TOEFL score ≥ 105). 
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Prior to the task, all participants in the experimental group received a 15-minute  
standardized training session. This session demonstrated how to use ChatGPT 
for brainstorming, outlining, and receiving feedback on grammar and vocab-
ulary, while explicitly instructing them not to use it for generating complete 
sentences or paragraphs.

Participants were randomly assigned into two groups: Experiment Group 
and Control Group. Both groups completed a 1-hour argumentative essay task 
on contemporary topics. Essays were evaluated by three raters, an AI scoring 
engine, a trained researcher, and a certified IELTS instructor, according to 
IELTS assessment criteria, including fluency, grammatical accuracy, and lexical 
and grammatical complexity. In addition to writing performance assessments, 
participants in the experimental group completed a post-task questionnaire 
measuring motivation and perceptions of LLM utility. The questionnaire 
responses were analyzed using principal component analysis (PCA) to uncover 
underlying dimensions of learners’ attitudes toward LLMs.

Results
Descriptive statistics suggested only minimal differences between groups, as 
shown in Table 1. Although the experimental group showed slightly higher 
scores in grammar and language use, independent samples t-tests revealed 
no statistically significant differences in any dimension (p > .05). Similarly, 
ANCOVA, controlling for pre-task self-rated writing confidence, confirmed 
the absence of significant group effects (p = .35). PCA results for the post-task 
questionnaire identified three principal components: non-motivation, motiva-
tion, and perceived assistance. Figure 1 presents a summary of the relationships 
among questionnaire items and components. Participants reported positive 
perceptions of LLM assistance. Mean ratings were high for motivation and 
assistance, suggesting learners felt that ChatGPT boosted their confidence and 
reduced writing anxiety. Nevertheless, no correlation was found between these 
positive perceptions and actual performance improvements.

Discussion
The findings of this study align with sociocultural theory predictions concern-
ing the Zone of Proximal Development. Since advanced learners already pos-
sess strong autonomous writing skills, the scaffolding provided by ChatGPT 
offered minimal additional advantage. This lack of significant performance 
improvement contrasts with studies focusing on intermediate-level learners, 
where LLMs have been shown to yield more pronounced gains (Barrot, 2023; 
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Table 1. Descriptive statistics for writing outcomes

Rating Aspect Descriptive Statistics
Group Mean Std. D Std. E

Overall Experiment 92.21 2.28 0.46

Control 91.47 2.39 0.48

Content Experiment 22.79 1.30 0.26

Control 22.87 1.08 0.22

Grammar Experiment 22.97 1.15 0.23

Control 22.82 1.32 0.26

Language Use Experiment 23.26 1.13 0.23

Control 22.85 1.32 0.26

Coherence and Cohesion Experiment 23.20 0.97 0.19

Control 22.94 1.20 0.24

Figure 1. Visualized principal component analysis results.

Song & Song, 2023). Our results suggest that the “one-size-fits-all” application 
of LLMs may not be effective across different proficiency levels.

While real-time feedback and language suggestions were appreciated, these 
tools may not have sufficiently challenged learners to catalyze measurable 
growth. However, the positive motivational effects reported by participants 
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resonate strongly with earlier studies (Hwang et al., 2023; Song & Song, 2023), 
indicating that LLMs can enhance learners’ emotional engagement even when 
cognitive gains are limited. This suggests a bifurcated role of AI in language 
education: improving affective variables without necessarily driving immediate 
skill acquisition for highly proficient learners.

Moreover, the slight grammatical and lexical advantages observed in the 
experiment group, although not statistically significant, hint at a possible 
cumulative benefit over longer durations. Given the short-term nature of this 
study, it remains plausible that extended interaction with LLMs could yield 
meaningful improvements for advanced learners. Importantly, the disconnect 
between learners’ perceived benefits and actual performance outcomes raises 
critical pedagogical questions. While high satisfaction and motivation are valu-
able, educators must balance these factors with realistic expectations about 
LLMs’ capacity to foster measurable writing improvements at higher profi-
ciency levels. To be truly inclusive, CALL tools must be designed or imple-
mented in a proficiency-sensitive manner.

Several limitations of the current study warrant attention. The homoge-
neous sample (Chinese advanced EFL learners) limits generalizability across 
cultural and linguistic backgrounds. Furthermore, the short intervention 
period may not capture the longitudinal effects of sustained LLM usage.

Conclusion
This study contributes to the emerging literature on AI applications in second 
language writing by demonstrating that, for advanced EFL learners, ChatGPT-
assisted writing primarily enhances motivational factors rather than producing 
significant immediate improvements in writing performance. These findings 
highlight the need for proficiency-sensitive design of AI educational tools and 
call for continued exploration of the long-term impacts of AI integration in 
language learning. By focusing on a frequently overlooked learner group, this 
research underscores the importance of a nuanced, proficiency-aware approach 
to creating truly inclusive CALL environments.
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Abstract
Artificial Intelligence (AI)-driven personalized language learning holds great 
promise for customizing content and feedback according to learners’ needs 
and proficiency levels. This study explores the potential of AI, particularly 
large language models (LLMs), for enhancing personalized language learning 
experiences. The research examines how LLMs can be leveraged to provide 
dynamic, tailored content and real-time feedback, adapting to individual 
learners’ progress and learning preferences. A group of 100 language learners 
participated in a 6-week experiment where they engaged with AI-powered 
platforms that adjusted the content’s difficulty and offered personalized 
feedback based on their performance and proficiency levels for English 
grammar and vocabulary acquisition. The study used a randomized controlled 
trial design, assessing learners’ language proficiency, motivation, engagement, 
and perceived effectiveness of the AI-assisted learning experience before and 
after the intervention. The results showed that LLMs significantly improved 
learners’ language proficiency, with noticeable increases in their engagement 
and motivation. Learners reported higher satisfaction with the personalized 
feedback and content, appreciating the system’s ability to adapt to their 
unique needs. However, challenges such as occasional misinterpretations by 
the AI and limited content variety were identified. This study contributes to 
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understanding the effectiveness of AI in creating personalized language learning 
environments and highlights the potential of integrating such technologies 
into mainstream language education.

Keywords: AI-driven, feedback, learner needs, proficiency levels, language 
learning, personalization

Introduction
Personalized learning has been a long-standing goal in education, particularly 
in language acquisition, where individual differences in proficiency, motiva-
tion, and learning strategies are profound (Dong et al., 2023). Traditional 
classroom-based instruction often struggles to accommodate these individual 
needs effectively. Recent advancements in artificial intelligence (AI), especially 
the development of large language models (LLMs) like GPT-4, have opened 
new possibilities for tailoring learning experiences dynamically to each learner 
(Prandi et al., 2023). LLMs are capable of generating human-like text, adapting 
content, and providing real-time feedback based on the users’ input, making 
them particularly suited to personalized language learning environments.

Despite the excitement surrounding these technologies, empirical research 
into their effectiveness in educational settings, particularly in language learn-
ing, remains limited. Zheng et al. (2025) emphasize the need for robust exper-
imental studies to explore how AI-driven platforms can be integrated into 
mainstream education to enhance learning outcomes. This study addresses 
this gap by investigating the impact of LLMs on language learners’ proficiency, 
engagement, and motivation over a 6-week intervention.

Methodology
The study employed a randomized controlled trial design to assess the 
effectiveness of AI-driven personalized learning platforms. A total of 
100 participants, aged 18 to 35, were identified as intermediate (CEFR 
B1 level) learners of English as a foreign language and recruited from a 
university language program. The CEFR (Common European Framework 
of Reference for Languages) is an international standard used to describe 
language proficiency levels, ranging from A1 (beginner) to C2 (mastery). 
The participants were randomly assigned to either an experimental group 
(AI-assisted learning) or a control group (traditional online learning without 
AI adaptation). Participants in the experimental group interacted with an 
AI-powered platform designed to adjust the content’s difficulty and provide 
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personalized feedback based on real-time performance data. The platform, 
leveraging a model based on the GPT-4 architecture, was fine-tuned on a 
large corpus of learner texts with expert annotations to improve its accuracy 
in detecting grammatical errors and generating feedback. Learners completed 
adaptive grammar exercises (e.g., gap-filling, sentence transformations) and 
vocabulary-in-context tasks. In contrast, the control group used standard 
online language learning materials with static content. They accessed a fixed 
library of exercises covering the same grammatical and lexical topics as the 
experimental group. Feedback was limited to pre-programmed, generic 
responses, such as revealing the correct answer with a brief rule explanation. 
Pre- and post-intervention assessments were conducted using standardized 
language proficiency tests measuring grammar and vocabulary knowledge, 
self-reported motivation and engagement scales, and surveys on learners’ 
perceptions of the learning experience. Data were analyzed using mixed 
analysis of variance to assess changes over time between the two groups.

Results
An analysis of the proficiency scores, which measured grammar and vocabu-
lary knowledge, is summarized in Table 1.

A significant group × time interaction effect was found (F(1,98) = 23.45, p 
<0.001), indicating that participants in the AI-assisted group improved signifi-
cantly more than those in the traditional learning group. Additionally, learners 
in the AI-assisted group reported higher levels of engagement and motivation. 
Figure 1 illustrates the changes in self-reported motivation scores.

Qualitative feedback revealed that learners appreciated the system’s ability 
to adapt to their performance, with comments highlighting the relevance of the 
exercises and the helpfulness of immediate, tailored feedback. However, several 
participants noted instances where the AI misinterpreted their responses, lead-
ing to occasional frustration.

Table 1. Descriptive statistics for pre- and post-test mean between groups

Group Pre-Test Mean (SD) Post-Test Mean (SD) Gain Score (SD)

AI-assisted 
learning

72.3 (8.4) 82.7 (7.1) 10.4 (3.9)

Traditional 
learning

71.8 (7.9) 76.5 (7.5) 4.7 (3.5)

SD, standard deviation.
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Discussion
The results of this study support the growing belief that AI-driven person-
alized learning can significantly enhance language acquisition outcomes. The 
substantial gains in proficiency scores and the heightened engagement and 
motivation reported by the participants align with prior theoretical expecta-
tions about the benefits of personalization (Christodoulou & Angeli, 2022). 
One major strength of the AI-powered system was its responsiveness to indi-
vidual progress. Learners felt that the exercises were “just right” in difficulty, a 
hallmark of effective scaffolding in educational theory (Vygotsky, 1978). The 
enhanced proficiency can be attributed to this adaptive difficulty combined 
with personalized feedback; immediate corrections and tailored suggestions 
helped the learners consolidate their knowledge and address errors more effi-
ciently than static learning materials.

Nonetheless, the study also uncovered challenges. Misinterpretations by 
the AI, although relatively infrequent, disrupted the learning flow for some 
participants (e.g., Ji et al., 2023). This highlights a limitation of current LLM-
based systems: while powerful, they are not infallible and require careful tuning 
and perhaps hybrid human-in-the-loop models to mitigate errors. Moreover, 
the content variety offered by the LLM system was somewhat limited, as noted 

Figure 1. Motivation scores pre- and post-intervention for AI-assisted and  
traditional groups.
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by several participants. Learners reported that although the specific sentences 
and words were novel, the underlying exercise structures (e.g., multiple choice, 
gap-filling) were sometimes repetitive, which could impact long-term engage-
ment (O’Neill & Satar, 2024). Future systems might incorporate larger and 
more diverse corpora to enhance content richness.

Conclusion
This study demonstrates the promising potential of LLMs in creating person-
alized language learning environments that effectively enhance learners’ profi-
ciency, engagement, and motivation. Proficiency was enhanced by providing 
learners with tailored feedback on specific errors and adaptively challenging 
tasks that aligned with their individual learning pace. While there are chal-
lenges to address, particularly regarding misinterpretations and the content’s 
diversity, the findings suggest that the integration of AI in language education 
could be a transformative development. Future research should explore lon-
ger intervention periods, different age groups, and hybrid models combining 
AI and human feedback to further refine and optimize personalized language 
learning experiences.
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Abstract
Many English as a foreign language (EFL) students struggle to generate the 
ideas, express their emotions, and use English to write stories due to the lack of 
creativity in traditional or teacher-centered writing environment. This study 
aimed to investigate the effects of AI-supported collaborative learning on 
EFL college students’ creative thinking and English story writing. A total of 
38 EFL college students from two classes, with 16 in the experimental group 
(AI-supported collaborative writing) and 22 in the control group (traditional 
writing instruction). The results showed the experimental group improved cre-
ativity in fluency, flexibility, and elaboration. The control group made progress 
in fluency and flexibility; however, effect sizes were small. AI-supported collab-
orative writing includes story chains, word choice, grammar checking, chat-
bots, peer feedback and evaluation, which promote students’ creative thinking 
and enhance their English story writing. This study suggests that AI-supported 
collaborative learning helps college students develop their creative thinking 
and English story writing.

Keywords: EFL college student, creative thinking, English story writing, 
AI-supported collaborative learning



186� Shih-Chiao Wang and Yu-Fen Yang

Study Background
Traditional or teacher-centered writing often restricts creative thinking by 
prioritizing grammatical rules over idea generation (Kawinkoonlasate, 2019). 
Creativity was defined as fluency, flexibility, originality, and elaboration 
(Guilford, 1950), which foster students’ curiosity, collaboration, risk-taking,  
and deeper learning, enhancing both academic success and second language 
acquisition outcomes (Smare, 2022). Story writing serves as a powerful 
approach for EFL learners to express language, ideas, emotions, and imagina-
tion in English. It is the process of taking control of one’s creative thinking to 
produce compelling and dynamic writing (Fitria, 2024). It is not only a lan-
guage practice but also regarded as an essential skill in education, as it enables 
college students to express and communicate, which reflects on one’s creative 
thinking (Cheung et al., 2003). For students who struggle with creativity or 
lack fluency, AI-supported collaborative learning could assist students by gen-
erating story elements such as characters, plots, and settings, while also sug-
gesting sentence structures and improving coherence (Biermann et al., 2022; 
Bai et al., 2021). In this study, AI-supported refers to the integration of digital 
tools such as story chain, word choice, grammatical checking, chatbot, eval-
uation and peer feedback, which assist learners in developing ideas, refining 
language use, and enhancing text coherence. Collaborative writing is defined as 
a process in which two or more learners jointly plan, draft, and revise a shared 
text through interaction, negotiation, and mutual feedback (Storch, 2013) to 
produce good writing. It enhances college students’ various learning outcomes 
(Fang et al., 2023) and improves their creativity, writing skills, engagement, and 
sense of satisfaction (Chung et al., 2022; Suh & An, 2022; Yuan et al., 2022). 
Accordingly, this study aimed to investigate the effects of AI-supported collab-
orative learning on EFL college students’ creative thinking and English story 
writing. The two research questions are as follows.

RQ1. What are the effects of AI-supported collaborative writing on EFL 
students’ creative thinking?
RQ2. What are the effects of AI-supported collaborative writing on EFL 
students’ story writing?

Methodology 
38 EFL college students from two classes participated in this study. One class 
was randomly assigned to the experimental group using an AI-supported col-
laborative writing method (N = 16), while the other class was control group 
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using traditional collaborative writing method (N = 22). Both groups received 
the same teacher instruction which included creative thinking and story writ-
ing exercises, lasting for 18 weeks. The experimental group added AI-supported 
collaborative learning (story chain, word choice, grammatical checking, chat-
bot, and evaluation) while the control group using traditional or teacher- 
centered writing method. Data was collected from the pre- and post-Creative 
Thinking Scales adapted from Lehmkuhl et al. (2021), English story writing 
first and final drafts and an open-ended questionnaire.

Result
Figure 1 presents the before and after drafts of English story writing from the 
experimental group. The experimental group received peer feedback, addition-
ally used AI-supported collaborative learning (story chain, word choice, gram-
matical checking, chatbot, evaluation and peer feedback) during the process, 
afterward college students discussed and decided whether to revise their story 
or proceed to the next step.

Table 1 presents the paired samples t-test for both groups across four 
dimensions of creativity. In the experimental group, fluency, flexibility, and 
elaboration improved significantly, with flexibility showing the highest effect 
size (d = 0.96). The control group showed modest gains, with only flexibility 
(d = 0.48) and fluency (d = 0.54) reaching significance. These findings suggest 
that AI-assisted collaborative writing has a positive effect on developing stu-
dents’ creative thinking, particularly in flexibility.

Figure 1. An example of English story writing
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For the open-ended questionnaire, students in the control group reported 
that paper-based collaborative writing facilitated the sharing of diverse opin-
ions, joint story construction, and collective reflection on areas for improve-
ment. Some expressed that learning was enjoyable because peers’ ideas inspired 
them and fostered growth. However, challenges included the need to merge 
differing perspectives, sometimes without agreement, and difficulties in fully 
understanding each other’s viewpoints. In contrast, students in the experimen-
tal group highlighted that online collaborative writing enabled comparison of 
writing abilities and styles, allowing them to identify preferred approaches 
for further development. They emphasized that collaboration fostered cre-
ativity by integrating diverse perspectives and imaginations, which expanded 
potential storylines. Several noted that using AI appropriately inspired new 
ideas and encouraged experimentation with different story beginnings and 
character settings, enhancing writing engagement. Moreover, the AI story 
chain prompted students to transcend habitual thinking patterns by gener-
ating unexpected responses and introducing novel scenarios. In one case, the 
AI enriched the narrative through multiple character dialogues, thereby pro-
moting flexibility and enabling students to refine their stories beyond initial 
expectations.

Discussion and Conclusion
This study demonstrated that compared to traditional writing instruction, 
AI-supported collaborative writing effectively promoted EFL students’ cre-
ative thinking, particularly in fluency, flexibility, and elaboration. The use of 
AI tools encouraged diverse perspectives and fostered dynamic storytelling. 

Table 1. The experiment group and control group’s creativity before and after

Dimension Groups N Pre-survey test Post-survey test Paired samples t test

M SD M SD t p Effect 
size (d)

Originality Exp. 16 29.69 5.63 31.56 4.23 –1.297 .214 0.32

Con. 22 30.05 4.59 32.91 6.30 –2.735 .012 0.58

Fluency Exp. 16 24.19 4.37 27.81 4.23 –2.897 .011 0.72

Con. 22 25.55 3.56 28.45 6.11 –2.520 .02 0.54

Flexibility Exp. 16 17.25 3.02 20.75 2.79 –3.834 .002 0.96

Con. 22 18.55 2.86 20.23 4.17 –2.256 .035 0.48

Elaboration Exp. 16 22.19 4.56 24.69 3.38 –2.2 .044 0.55

Con. 22 23.95 3.66 24.95 5.03 –1.062 .301 0.23
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The students not only learned through peer interaction but also benefited 
from immediate feedback, idea generation, and language support. The find-
ings suggest that AI-supported collaborative writing can effectively promote 
students’ creative thinking and English story writing.
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Abstract
With DeepSeek and ChatGPT taking the lead in AI technology breakthroughs 
and applications, AI-assisted writing Apps have demonstrated marvelous 
efficiency and potential in academic writing for EFL graduate students, sparking 
concerns over academic misconduct, lack of originality, and privacy risks, and 
posing severe challenges to academic ethics in universities. Unfortunately, it 
still remains a universally unsettled debate regarding the accessibility, usability, 
and inclusivity of AI-assisted writing tools, leading to disparate positions of 
hesitation, rejection, and inclusion. This paper examines the pros and cons 
of AI-assisted academic writing and proposes three principles: originality, 
transparency, and accountability, to guide graduate schools in establishing 
guidelines for the use of AI in academic paper writing for EFL graduate 
students in China. It is recommended that the AI-assisted academic writing 
guidelines focus on AI assistance rather than overindulgence, AI use disclosure 
and disclaimer, and AI misuse prevention and punishment. The guidelines 
aim to proactively address the academic ethical challenges brought by AI 
technological innovation and fill the regulatory gap in AI-assisted academic 
paper writing for EFL graduate students in China. Our work represents an 
AI-assisted and CALL-motivated transition from our prior practices and 
its positive impacts on equity in language education, contributing to the 
promotion of institutional efforts in providing equitable AI access for EFL 
graduate students in a more inclusive language learning environment.

Keywords: AI policy, research paper writing, EFL graduate students
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AI innovation, such as DeepSeek and ChatGPT, is now transforming the 
landscape of language education globally, particularly in academic writing. In 
an experiment involving seven Harvard University general education course 
papers in the humanities and social sciences, Bodnick (2023) informed the 
course instructors and teaching assistants beforehand that the submitted 
course papers (1–9 pages) might be either written by the students themselves or 
automatically generated by ChatGPT-4, and the professors and TAs provided 
positive and objective feedback during the grading process on papers that were, 
in fact, entirely generated by ChatGPT-4. As revealed in Table 1, ChatGPT 
4 performed well in the take-home writing assignments, achieving an average 
grade of A- at Harvard. It is noted that AI writing is challenging traditional 
university academic writing instruction and assessment, demonstrating 
potentials for widespread application, especially for EFL graduate students in 
China, where English is the de facto lingua franca of academic paper writing 
and publication, holding a privileged position in academic evaluation.

A relevant survey (Figure 1) conducted at Fudan University in China 
revealed that 97% of the 92 participating graduate students—enrolled in an 
English research paper writing course across humanities, social sciences, and 
STEM fields—used AI in their academic brainstorming, literature survey, 
language enhancement, data analysis, editing and reviewing. Their AI tools 
included DeepSeek, ChatGPT, Grammarly, DeepL, Kimi, Doubao, ERNIE 
Bot, AI Taiyan, ChemDraw, GitHub Copilot, Connected Papers, Research 
Rabbit, SemiKong, LaTeX, Writefull, Sider, Claude-Sonnet, etc., while 
disputes remain concerning the extent and regulations of AI assistance in their 
academic writing process. An exceptional minority of the participants in the 
survey (3%) did not use AI due to disciplinary restrictions (e.g., Chinese classics 
studies) and advisory prohibitions (e.g., modern Chinese history). A significant 
portion of the participants (35%) explicitly expressed serious concerns about 

Table 1. Harvard university GhatGPT-4 course paper transcript (Brodnick, 2023)

No. Course title Grade
1 Microeconomics A-

2 Macroeconomics A

3 Latin American Politics B-

4 American Presidency A

5 Conflict Resolution A

6 Intermediate Spanish B

7 Proust Seminar P

https://substack.com/@bodnick
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AI over-dependence, accessibility disparities and related ethical risks, whereas 
a larger group (39%) proactively favored a human-dominant approach, 
critically reviewing their AI-generated content to uphold academic integrity. 
Unanimously, all participants (100%) emphasized the urgent need for clear AI 
guidelines in English research paper writing, which are unfortunately lacking 
in the graduate schools in higher education institutions(HEIs) in China, who 
are struggling to keep up to date with the rapid pace of AI innovation. (Zeng 
et al. 2025).

Notably in both Harvard and Fudan cases (Table 1 & Figure 1), AI 
demonstrates remarkable efficiency in information retrieval, text generation, 
editing/translation, and data processing. However, AI dependency has 
sparked concerns over academic misconduct, lack of originality, and privacy 
risks, compromising scholarly rigor and ethical standards. As best captured 
in recent peer-reviewed literature (Moorhouse et al. 2025, Rong et al. 2025, 
Zou et al. 2025), AI has profoundly reshaped the landscape of writing, 
presenting both opportunities and challenges for L2/EFL writers, especially 
at advanced academic levels. To make matters worse, it remains a universally 
unsettled debate regarding the accessibility, usability, and inclusivity of AI as 
a collaborative or cheating tool, leading to controversial stances of cautious 
observation, outright ban, and regulated application among graduate students, 
professors, and educational administrators in graduate schools. Overall, HEIs 
remain reactive rather than proactive in AI ethical guidance and academic 
policy development. 

Figure 1. AI-Assisted academic writing patterns among graduate students 
(Fudan university, n = 92).
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To address the controversy over the disruptive impact of AI technologies on 
academic integrity, when policy development has been outpaced by technological 
innovation, this study proposes three principles: originality, transparency, 
and accountability, to facilitate HEIs in establishing AI-assisted writing 
guidelines. First, originality prioritizes the individual initiative, independent 
discretion and human authorship of all academic work in topic selection, study 
design, data analysis, drafting and revision, etc., with AI serving merely as an 
auxiliary instrument, marking distinct boundaries between AI assistance and 
replacement. Second, transparency requires the explicit and full disclosure of 
AI contributions (Appendices 1 & 2, Zeng et al. 2025), specifying the AI tools 
used, purpose, scope and time of AI assistance, with a highlighted statement 
acknowledging the author’s full responsibility for content accuracy and validity. 
Third, accountability is ensured by updating AI ethical guidance and academic 
policy, discipline-specific practices and training programs, including workshops 
on ethical AI use and detection techniques, writing tutorials,  and faculty/
peer evaluation requirements, grading penalties for undisclosed AI use, and 
disciplinary punishments for repeated violations, etc.

Consequently, this study aims to proactively address the disruptive ethical 
challenges brought by AI innovation and fill the regulatory gap in AI-assisted 
academic writing for EFL graduate students in China. It is hence urged that 
AI guidelines and policies will be immediately developed in HEIs, graduate 
schools, discipline-specific schools, departments and courses, focusing on AI 
assistance rather than overindulgence, AI use disclosure and disclaimer, and 
AI misuse prevention and punishment. In other words, HEIs are expected 
to supervise and regularize AI-assisted writing practices while preserving 
academic integrity and empowering original research. Graduate schools 
are recommended to update AI-assisted writing protocols, providing AI 
disclosure templates and detection resources, and utilizing global networks 
for AI policy evaluation and improvement. School and department efforts are 
further encouraged to customize and optimize the AI policies and practices 
in discipline-specific research programmes. Course-specific requirements are 
also recommended in AI-assisted writing regulations, mandatory peer-review, 
writing tutorial and oral defense processes, transparent AI usage statements 
and originality checks, etc. These ethical principles, guidelines and practices 
for generative AI in academic writing will empower EFL graduate students 
in China, as well as students in Harvard and other HEIs to use AI ethically, 
transforming technological disruption into an opportunity for academic 
advancement.

In summary, we present an AI/CALL-driven framework for equitable 
AI integration in academic writing, addressing institutional gaps in ethical 
principles and academic policy to accommodate AI-assisted English 
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research paper writing for linguistically underprivileged EFL learners. The 
ethical guidelines and institutional efforts recommended are expected to 
accommodate diverse linguistic backgrounds, language proficiency, learning 
styles, and accessibility needs, empowering all learners equitably by fostering 
a more inclusive academic ecosystem globally. We also recognize that selection 
bias, representativeness, or response framing within the Fudan survey remain 
limitations, and future efforts, such as reporting key demographic distributions 
within the survey sample, refining sampling frame and method, and sharing 
data and materials to address these issues, would enhance the transparency and 
value of the study.
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Appendices

1.	 No AI tool was used in the writing of this term paper.
2.	 The author thanks DeepSeek-V3 (2025) for providing language improve-

ment during the final editing phase. The final version of this manuscript 
represents my own academic insights and research efforts, with the AI’s 
contribution limited to language enhancement.



� 197
In Yijen Wang, Paul Moore, Teresa Hsieh, & Hao Tran (Eds.), Proceedings of the XXIIIrd  
International CALL Research Conference, 2025 (pp. 197–202). Castledown.

https://doi.org/10.29140/97817637116240-26

E-mail: zhangxuhua@fudan.edu.cn & jbzeng@fudan.edu.cn

Using Large Language Models to 
Enhance Data-driven Learning in 
Academic Writing

Xuhua Zhang 1  and Jianbin Zeng1 
1Fudan University, China

Introduction
Academic writing instruction in English for Specific Purposes (ESP), par-
ticularly for students in science and engineering disciplines, increasingly 
incorporates genre-based approaches to help learners understand the rhetor-
ical structure and discourse conventions of research writing (Swales, 1990; 
Hyland, 2004). To support learner autonomy and disciplinary appropri-
ateness, many instructors supplement genre-based instruction with corpus- 
informed methods such as Data-Driven Learning (DDL) (e.g., Charles, 2007), 
which encourages learners to discover authentic usage patterns from language 
corpora (Johns, 1991; Boulton & Cobb, 2017).

While the effectiveness of DDL has been widely acknowledged across 
educational levels (O’Keeffe, 2021), its classroom implementation often faces 
practical challenges. These include the cognitive and technical demands of cor-
pus tools, learners’ limited proficiency in interpreting concordance data, and 
the time constraints inherent in classroom settings (Ädel, 2010). To respond 
to these challenges, recent advances in artificial intelligence—especially large 
language models (LLMs) such as DeepSeek, ChatGPT and KIMI—offer new 
opportunities for supporting writing instruction.

LLMs can provide context-sensitive feedback, diagnose language errors, 
and assist with paraphrasing, citation checking, and sentence-level revision 
(Fathi & Rahimi, 2024; Liu et al., 2024; Wang et al. 2025). These capabilities 
are not merely theoretical; recent classroom-based research demonstrates 
their practical benefits and highlights the need for AI literacy. A randomized 
controlled trial involving 259 Chinese undergraduates compared LLM-
generated feedback with traditional instructor feedback and found that 
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students receiving AI feedback showed significantly greater improvements in 
organization and content development (Zhang, 2025). Another classroom 
study used structural equation modelling to show that AI literacy and self-
regulated learning positively predicted writing performance and digital 
well‑being among university students in generative-AI-supported courses 
(Shi, Liu & Hu, 2025). These findings, alongside earlier CALL-focused trials 
(e.g., Fathi & Rahimi, 2024; Liu et al., 2024), underscore both the potential of 
LLMs to enhance revision and the need for deliberate instruction in AI literacy. 
AI literacy is now regarded as an extension of digital literacy, encompassing the 
ability to understand, apply, evaluate and ethically engage with AI technologies 
(Mansoor et al., 2024). These perspectives informed our integration of LLMs 
into a genre-based, DDL-supported curriculum. Moreover, there remains 
a need for empirical classroom-based research to evaluate how LLMs can be 
meaningfully integrated into genre-based and corpus-assisted academic writing 
instruction.

This study reports on a two-year teaching practice in an “Academic English 
for Science and Engineering” course that primarily adopted a genre-based 
instructional approach supplemented by DDL activities. In a subset of class 
sections, this combined approach was further enhanced with the integration 
of LLMs. Focusing on synthesis writing tasks, this study compares student 
performance between classes using corpus-assisted instruction alone and those 
additionally supported by LLMs, examining the impact on learners’ ability to 
identify and revise linguistic and citation-related errors.

Methods
This study was conducted over five consecutive semesters (Spring 2023 to 
Spring 2025) in an “Academic English for Science Engineering” course offered 
to undergraduate and graduate students majoring in science and engineering 
at a leading Chinese university. A total of 673 students from 23 classes partic-
ipated in the study, all following a genre-based curriculum supplemented by 
Data-Driven Learning (DDL) methods. Thirteen classes (384 students) used 
DDL techniques such as analyzing collocations and citation patterns with cor-
pus tools to improve academic writing. The remaining ten classes (289 stu-
dents), including two at the graduate level, followed the same instructional 
sequence but also incorporated LLMs, such as DeepSeek, ChatGPT, and 
KIMI, to support language analysis, error detection, and revision tasks.

In both groups, synthesis writing was introduced in the middle of the 
semester through model analysis and guided exercises. A key component of the 
instruction involved corpus consultation using the Corpus of Contemporary 
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American English (COCA)(Davies, 2009). Students were guided to use 
COCA’s online interface to investigate collocational patterns, phrase struc-
tures, and citation-related usage (e.g., reporting verbs, hedging expressions). 
Specific tasks included searching for high-frequency academic collocations, 
identifying field-appropriate verbs for integrating sources, and comparing 
grammatical patterns across registers. These hands-on DDL activities aimed 
to raise students’ awareness of academic language and inform their revisions 
during writing tasks.

In the LLM-enhanced classes, students completed the same DDL tasks but 
were also encouraged to use AI tools to diagnose and revise language and cita-
tion issues in model synthesis texts. Instructors provided guidance on prompt 
formulation, AI feedback evaluation, and cross-referencing with corpus find-
ings to validate or challenge AI suggestions.

To evaluate the impact of integrating LLMs into DDL academic writing 
instruction, we analyzed student performance on a synthesis writing quiz 
administered one week after classroom practice. The quiz was designed to 
assess students’ ability to identify and correct pre-embedded errors in a syn-
thesis text. It embedded thirteen deliberate errors covering four categories: 
(1) language mistakes (e.g., grammatical and lexical errors), (2) citation- 
related issues—including redundant or misformatted reference information, 
(3) logical inconsistencies in the argument or structure, and (4) mechanical 
errors such as improper punctuation and spacing. Students received one 
point for each correctly identified error; identifying ten or more earned full 
credit.

Data were thus collected to compare performance between the DDL-only 
and AI-supported groups. Scoring was based on the number of correct identi-
fications. A score of 10 indicated full marks.

Results and Discussion
Across the five semesters, 13 classes (384 students) received genre-based writing 
instruction with corpus-assisted DDL activities (Referred to as DDL only in 
Table 1), while 10 classes (289 students) received the same instruction with 
LLM integration (Referred to as DDL+LLMs in Table 1). The average scores 
for the corpus-assisted only group ranged from 4.91 to 6.17, with a mean 
around 5.57. In contrast, the LLM-enhanced group scored between 6.12 and 
7.89, with a higher mean of approximately 6.91 (Table 1).

These results suggest that LLM-enhanced instruction led to significantly 
better performance in error identification tasks, particularly in recognizing 
subtle citation formatting issues and phraseological inconsistencies that novice 
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writers often overlook. Students using LLMs could access immediate, con-
text-sensitive feedback, allowing them to test hypotheses, revise iteratively, and 
internalize accurate academic language patterns more efficiently.

From an instructional perspective, the integration of LLMs addressed two 
major limitations of traditional DDL: the cognitive load of corpus naviga-
tion and the time constraints of in-class feedback. While DDL fosters analyt-
ical thinking and pattern discovery, it can be overwhelming for students with 
limited corpus literacy. LLMs acted as scaffolding agents, enabling broader 
student engagement with complex tasks such as synthesis writing and source 
integration.

Importantly, the LLMs did not replace DDL but complemented it. 
Students were still encouraged to use corpora for verification and to compare 
with AI output. This hybrid approach maintained the pedagogical rigor of 
DDL while improving efficiency and inclusivity.

These f indings support the use of LLMs as pedagogically meaningful 
enhancements to corpus-informed writing instruction, particularly for 
synthesis writing tasks that demand accuracy, integration, and stylistic 
control.

Table 1. Overview of classes, enrollment, and quiz performance by instructional 
condition

Semester Instructional 
Condition

No. of 
Classes

No. of 
Students

Mean Quiz Scores

Spring 2023 DDL only 3 83 6.12, 5.16, 5.3

Spring 2023 DDL+LLMs 2 59 6.32, 7.2

Fall 2023 DDL only 3 80 5.12, 5.41, 6.02

Fall 2023 DDL+LLMs 2 60 6.89, 7.43

Spring 2024 DDL only 3 95 6.17, 5.44, 6.0

Spring 2024 DDL+LLMs 2 65 7.14, 7.89

Fall 2024 DDL only 2 60 5.19, 4.91

Fall 2024 DDL+LLMs 2 50 6.54, 6.12

Spring 2025 DDL only 2 66 5.71, 6.01

Spring 2025 DDL+LLMs 2 55 7.21, 7.4

Total DDL only 13 384 5.57  
(avg. across classes)

Total DDL+LLMs 10 289 6.91  
(avg. across classes)
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Conclusion
This study demonstrates that augmenting a genre-based, corpus-assisted aca-
demic writing curriculum with LLMs can substantially improve students’ 
ability to identify and correct linguistic and citation-related errors. Over five 
semesters and 673 participants, classes that used LLM support scored appre-
ciably higher on a synthesis-writing quiz than those relying solely on corpus- 
based activities. Learners benefitted from immediate, context-sensitive feed-
back, which enabled iterative revision and deeper engagement with complex 
academic language patterns. Crucially, LLMs did not replace traditional DDL 
practices but complemented them, reducing the cognitive load of corpus  
navigation and providing scaffolding for learners at varying proficiency levels. 
These findings underscore the promise of hybrid AI-assisted approaches for 
more inclusive and efficient writing instruction.

However, several limitations must be acknowledged. First, data were 
collected across five consecutive semesters; although the curriculum was 
standardized, variations in teaching style, digital proficiency and feedback 
practices could have influenced student performance. Second, effective use 
of COCA and LLMs presupposes a level of digital and AI literacy that is 
unevenly distributed among learners. AI literacy—viewed as an extension of 
digital literacy—includes understanding, applying and critically evaluating 
AI technologies. Variations in students’ familiarity with prompt engineering 
or corpus navigation may therefore have contributed to performance dif-
ferences. Third, group assignment was based on intact class sections rather 
than randomization, leaving open the possibility of pre-existing differences in 
language proficiency, writing experience or motivation. Fourth, the synthesis 
quiz focused on error identification in a single task and may not fully cap-
ture sustained improvements in rhetorical control or synthesis skills. Future 
research should employ randomized class assignments, incorporate longitudi-
nal writing portfolios, and use more comprehensive assessments to evaluate 
writing development.
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