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Abstract

This study examined ChatGPT-4.0 as a feedback tool in Chinese as a Second Language writing
instruction, focusing on writing performance and writing self-efficacy. An eight-week quasi-experimental
intervention was conducted with 53 intermediate-to-advanced CSL undergraduates in East China. The
experimental group received ChatGPT-assisted feedback during writing, while the control group relied
on traditional teacher support. A mixed-methods design was adopted, combining pre- and post-test
writing assessments, questionnaire measures of self-efficacy, and follow-up interviews. Findings
indicated that students using ChatGPT showed significantly higher post-test writing scores and greater
gains in writing self-efficacy, particularly in ideation, conventions, and self-regulation. Regression
analyses further suggested that ChatGPT use and post-test self-efficacy were both associated with
improved writing outcomes. Interview data revealed that learners valued the immediacy, availability, and
low-pressure nature of Al feedback, which appeared to support correction, idea development, self-
monitoring, and confidence building, while also raising concerns about overreliance and formulaic
expression. Overall, the results suggest that ChatGPT may serve as a useful feedback resource in CSL
writing when implemented with structured guidance, teacher mediation, and attention to learner uptake

of Al-generated feedback.
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Introduction

In second language (L2) education, the cultivation of students’ writing proficiency has long faced
multiple challenges. Traditional writing instruction relies heavily on teacher feedback; however, the
delayed nature of such feedback often prevents learners from correcting errors in a timely manner,
thereby reducing learning effectiveness (Graham & Perin, 2007). L2 learners frequently experience
frustration due to limited vocabulary, insufficient grammatical knowledge, and cultural differences, all of
which can weaken their writing confidence and performance (Pajares & Valiante, 1997).

Since 2022, generative artificial intelligence (Al) technologies, such as ChatGPT, have introduced new
momentum into language instruction. With its ability to provide real-time feedback and generate text,
ChatGPT has been shown to produce positive outcomes in English as a Foreign Language (EFL) and
English as a Second Language (ESL) writing contexts (Huang & Mizumoto, 2024; Guo & Wang, 2024).
Studies indicate that ChatGPT can help L2 learners overcome writing barriers by offering interactive and
multidimensional feedback, such as grammatical correction and content suggestions, with greater
efficiency than traditional methods (Mizumoto & Eguchi, 2023). Nevertheless, most empirical evidence
on Al-assisted writing remains situated in EFL/ESL settings. This narrow linguistic focus limits both
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theoretical generalization and cross-linguistic applicability.

Writing self-efficacy, defined as learners’ confidence in their ability to complete writing tasks, has also
been recognized as a central psychological factor influencing writing performance (Han & Hiver, 2018;
Woodrow, 2011). However, its relationship with ChatGPT use has not been sufficiently examined.
Although earlier research suggests that technological tools may enhance learners’ sense of control and
thereby improve self-efficacy (Zimmerman & Kitsantas, 2002), systematic evidence is still lacking
regarding the specific mechanisms through which ChatGPT supports L2 learners. For example, it remains
unclear whether the tool enhances ideation skills or fosters self-regulatory strategies through immediate
feedback.

To address these gaps, this study implemented an eight-week quasi-experimental intervention with 53
intermediate-to-advanced CSL learners. Quantitative analysis and regression models were used to
evaluate the effects of ChatGPT on writing performance and self-efficacy. Lindeman, Merenda, and Gold
(LMG) dominance analysis and random forest modelling were applied to assess the relative predictive
power of ChatGPT use alongside learner variables. Semi-structured interviews were also conducted to
capture learners’ authentic experiences and potential challenges. The aim of this study is to provide
empirical evidence for the role of generative Al in CSL writing instruction and to offer a more
comprehensive account of its mechanisms, pedagogical value, and risks.

The present study draws on Bandura’s (1986, 1997) Social Cognitive Theory as its overarching
theoretical framework. Within this framework, writing self-efficacy is shaped by four primary sources:
(a) mastery experiences, (b) vicarious learning, (c) verbal persuasion, and (d) physiological states.
Importantly, Bandura’s (1997) theory posits that immediate, accurate feedback constitutes a key
mechanism through which mastery experiences are constructed. This framework therefore provides a
principled basis for examining how ChatGPT-mediated feedback, by offering timely and individualized
responses, may strengthen learners' efficacy beliefs and, in turn, enhance their writing performance.

Literature Review

ChatGPT and L2 Writing

Generative artificial intelligence (Al), particularly Large Language Models (LLMs) represented by
ChatGPT, has garnered increasing attention in the domain of second language (L2) writing instruction. As
a major technological advancement following Automated Writing Evaluation (AWE) systems and earlier
chatbot-based scaffolding tools (Guo et al., 2022), ChatGPT not only offers the capability to detect and
correct surface-level linguistic errors but also provides learners with structured feedback on organization,
logic, and stylistic coherence. In doing so, it addresses long-standing issues in traditional writing
pedagogy such as limited feedback resources, delayed responses, and inconsistent quality (Mizumoto &
Eguchi, 2023; Tseng & Lin, 2024).

Empirical studies increasingly confirm ChatGPT’s effectiveness in L2 writing at both linguistic and
discourse levels. It detects spelling, punctuation, and grammar errors with accuracy comparable to, or
even exceeding, that of teachers or peers (Al-Garaady & Mahyoob, 2023). Learners have also been found
to prefer ChatGPT over peer editing for its consistency and availability (Allen & Mizumoto, 2026). In
addition to surface corrections, ChatGPT provides higher-order suggestions such as enhancing syntactic
complexity, improving paragraph organization, and generating writing prompts. These features foster
learner creativity and help students overcome “writing block” (Guo & Wang, 2024; Tseng & Lin, 2024).
Beyond writing quality, ChatGPT has been shown to enhance learner engagement and motivation
(Huang & Mizumoto, 2024; Teng, 2024). Learners have reported valuing ChatGPT’s feedback for its
perceived patience and neutrality, which they feel encourages iterative revision and reduces writing
anxiety (Teng, 2024). Research also suggests that how learners process ChatGPT-generated feedback
matters: Yan (2024) found that learners who individually processed ChatGPT feedback showed the
greatest writing task improvement, highlighting the role of autonomous engagement in Al-assisted
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writing. Yan and Zhang (2024) further found that engagement with ChatGPT feedback varied across
behavioral, cognitive, and affective dimensions, shaped by individual differences in proficiency and
technological competence. Empirical evidence further confirms these benefits: in a study employing
ChatGPT-4 as a writing assistance tool, Boudouaia et al. (2024) reported that experimental-group students
outperformed controls and expressed stronger technology acceptance and intention to continue use.

Teng (2024) similarly found cognitive benefits, including increased motivation, self-efficacy,
engagement, and confidence in writing. In resource-constrained contexts, ChatGPT has been shown to
reduce teachers’ grading burden while providing timely corrective feedback (Mizumoto & Eguchi, 2023).
It also offers advantages of consistency, efficiency, and scalability in large-scale writing assessment
where teacher availability is limited. Moreover, its low technological threshold enables learners to obtain
feedback through natural language interaction without additional training (Boudouaia et al., 2024).

Despite these advantages, scholars have highlighted important limitations of ChatGPT in L2 writing. It
appears less effective in fostering higher-order rhetorical skills such as argumentation and audience
awareness. Al-Garaady and Mahyoob (2023) observed that although ChatGPT performs well on grammar
and punctuation, it lacks sensitivity to deeper structural and pragmatic issues that require teacher
expertise. Barrot (2023) further cautioned that reliance on ChatGPT for surface-level editing may impede
the development of critical thinking and language awareness. Kasneci et al. (2023) also noted risks related
to accessibility, algorithmic bias, and inaccurate or fabricated outputs, underscoring the need for careful
pedagogical mediation.

Recent studies have begun to extend the discussion of ChatGPT-assisted writing from EFL/ESL contexts
to CSL writing. For example, Chen and Gong (2025) examined Al-assisted academic writing among 50
CSL students and found that ChatGPT-supported learning was associated with improved writing
performance and motivation, while also reporting concerns about overreliance, ethical issues, and the
reliability of Al-generated content. Sun et al. (2026) investigated CSL learners’ use of ChatGPT in
academic writing through usage histories, written assignments, and interviews, showing that learners’
interaction with ChatGPT involved not only linguistic support but also changes in their perceptions of
writing, learning, and generative Al use. More recently, Zhao and Wang (2026) examined the effects of
ChatGPT feedback on L2 Chinese learners’ writing outcomes, confidence, and emotions, providing
further evidence that Al feedback may influence both writing performance and learner psychology. Other
studies have focused more specifically on feedback quality. Yang and Chen (2026) examined automated
corrective feedback in L2 Chinese writing and showed that feedback effectiveness varied according to
model version and prompt language. Zhang, Xu, and Nguyen (2025) similarly compared ChatGPT and
human teachers in CSL written corrective feedback, suggesting that ChatGPT was relatively strong in
language accuracy but did not always align with learners’ proficiency level or communicative intentions.
Taken together, these studies underscore the need to extend research on ChatGPT-assisted writing to CSL
contexts. Doing so can clarify whether findings from EFL/ESL writing research apply to a typologically
distinct language and reveal how learner responses, pedagogical affordances, and feedback uptake may
differ across contexts.

ChatGPT and Writing Self-Efficacy

Writing self-efficacy refers to learners’ subjective judgments about their ability to complete writing tasks
and is widely recognized as one of the core psychological variables influencing L2 writing performance
(Bandura, 1986; Pajares et al., 2001). Substantial evidence suggests that self-efficacy not only directly
affects students’ writing behaviors but also indirectly shapes their performance through mechanisms such
as motivational regulation, self-monitoring, and emotional control (Bruning et al., 2013; Zabihi, 2018). In
second language learning contexts, the cognitive complexity of writing tasks often imposes a high mental
load on learners. Without effective feedback or a sense of control over the task, self-efficacy levels may
decline, resulting in anxiety, procrastination, or even writing avoidance (Woodrow, 2011; Chen & Zhang,
2019).
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Recently, researchers have examined how generative Al influences writing self-efficacy. Compared to
teacher or peer feedback, ChatGPT provides immediacy, consistency, and emotional neutrality,
positioning it as a potential mediator for self-efficacy development. Bouzar et al. (2024), in a cross-
sectional study with 148 Moroccan EFL graduate students, found ChatGPT users reported higher
academic writing self-efficacy than non-users. Self-efficacy was positively correlated with time spent on
ChatGPT, though frequent use also predicted perceived dependency, pointing to the risk of overreliance.
In a 15-week intervention, Teng (2024) reported that students receiving ChatGPT-assisted support
outperformed controls in writing motivation, self-efficacy, engagement, and collaboration. Learners
valued ChatGPT’s effectiveness but noted its lack of humanized feedback, underscoring the
complementary role of teachers. Huang and Mizumoto (2024) conducted a large-scale experiment with
327 Japanese EFL undergraduates. The ChatGPT group outperformed controls on writing self-efficacy
and motivational constructs such as the Ideal L2 Self and L2 Learning Experience, though no difference
emerged for the Ought-to L2 Self. This study highlights how Al interventions interact with motivational
structures and the need for structured guidance to maximize pedagogical benefits. More recently, Chen
and Shim (2026) proposed a moderated sequential mediation model in which GenAl use predicted L2
writing performance through self-efficacy and metacognitive strategy use, further confirming the
relevance of self-efficacy in Al-assisted L2 writing research.

Nevertheless, the current body of research on ChatGPT’s impact on writing self-efficacy remains limited
and nascent. First, research on Al-assisted writing self-efficacy has also been concentrated primarily in
EFL/ESL contexts, leaving it uncertain whether the mechanisms and effects observed can be replicated in
other second language settings. Second, current research has yet to systematically differentiate between
types of Al-generated feedback (such as grammatical correction, content suggestion, and language
enhancement) and their respective effects on efficacy construction. Moreover, the moderating role of
individual learner characteristics, including baseline proficiency, learning goals, and cultural background,
has not been adequately examined. In response to these gaps, the present study seeks to investigate the
specific role of ChatGPT-4.0 in CSL writing instruction, aiming to assess its applicability and
effectiveness across distinct linguistic contexts. The research is guided by the following three core
questions:

1. To what extent does ChatGPT-4.0 influence CSL learners’ writing self-efficacy?
2. To what extent does ChatGPT-4.0 influence CSL learners’ writing performance?

3. How do CSL learners perceive the feedback provided by ChatGPT on their writing?

Method

Participants

This study used a cluster sampling method, recruiting two intact third-year undergraduate classes
majoring in business Chinese to serve as the experimental group (r = 28) and the control group (n = 25).
Both groups had received approximately three years of Chinese instruction and shared similar
backgrounds (see Table 1). All participants’ Chinese proficiency ranged from HSK Level 4 to Level 6,
approximately equivalent to CEFR B1-C1 levels. Complete descriptive and baseline comparability data
can be found in the supplementary materials deposited in our OSF repository:
https://ost.i0/t5293/files/9s8wq.

As intact classes rather than randomly assigned individuals were used, baseline equivalence was assessed
to minimize potential selection bias and enhance internal validity. Independent-samples t-tests and chi-
square tests confirmed no significant baseline differences between groups in age (#51) =-1.01, p =.317),
gender distribution (y%(1) = 0.04, p = .846), HSK level distribution (y%2) = 0.53, p = .766), or pre-test
writing scores (#(51) = 0.39, p = .697), with Levene's test indicating homogeneity of variance
(F=0.99, p=.324).
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The study followed ethical guidelines. All participants provided informed consent, confirming voluntary
participation and use of data solely for academic purposes. All students in both intact classes consented
and completed the entire eight-week intervention, with no dropouts or exclusions. Personal information
was protected, and all data are anonymized using participant codes.

Table 1

Baseline Characteristics of the Experimental and Control Groups

Variable Experimental (n = 28) Control (n = 25)
Age (years), M £ SD 23.68 +£3.06 24.72 +4.39
Gender (F/M) 15/13 15/10

HSK levels (4/5/6),n 18/8/2 14/8/3
Pre-test writing score, M = SD 10.57 + 1.65 10.40 + 1.52
Procedure

The instructional experiment lasted eight weeks and employed a quasi-experimental pre-test—post-test
design with three phases (see Figure 1). Both intact classes had received approximately one academic
year of writing instruction from the same course instructor prior to the study, following the same syllabus
and routine pedagogy.

Figure 1

Experimental Procedure Overview

[ Pre-test: baseline data ]
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350 words / 60 min questionnaire
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v ¥
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‘Weekly writing tasks
(6 weeks)

y

[ Post-test: outcome evaluation ]
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‘ Data analysis }

(t-tests, regression, etc.)

The instructor, who holds a Ph.D. in Applied Linguistics with over 8 years of CSL teaching experience,
taught both groups using identical lesson plans and materials to minimize instructor effects; the sole
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systematic difference was ChatGPT-4.0 availability for the experimental group. Therefore, participants
were familiar with the teacher's conventional feedback. The first and second authors served as researchers
responsible for study design, data collection, and analysis, with no involvement in classroom instruction,
ensuring independence between teaching and research roles.

Phase 1: Pre-Test (Week 1)

All participants completed a timed writing task and a writing self-efficacy questionnaire to establish
baseline measures. The writing test was administered digitally in a controlled computer-lab setting using a
simplified text editor, with no internet access or auxiliary tools permitted. In addition, the experimental
group attended two training sessions on appropriate use of ChatGPT-4.0 for writing support; no Al-
related training was provided to the control group.

Phase 2: Intervention (Weeks 2-7)

Both groups followed the same writing curriculum based on Developing Chinese Intermediate Writing II,
with two 90-minute classes per week. All weekly writing tasks were completed digitally via a cloud-based
document platform; the entire writing process (planning, drafting, revising, and submission) took place
within this digital workflow. The experimental group was allowed to use ChatGPT-4.0 (web-based
interface) as the only external writing support tool during task completion; no other Al tools or grammar
checkers were permitted, and interactions with ChatGPT were conducted exclusively in Chinese. The
control group completed the same tasks independently without Al or external tools. The instructor
provided no individualized, in-process feedback to either group during drafting. After submission, the
instructor reviewed and marked each student's composition individually, and both groups subsequently
received delayed, collective oral feedback in the following class session, in which representative
compositions were selected to discuss common patterns, recurring errors, and effective strategies with the
whole class. The sole systematic difference between the two groups was therefore confined to the
composing stage, with all other instructional conditions held constant.

Phase 3: Post-test (Week 8)

The post-test employed the same digital, proctored administration as the pre-test, with the same
restrictions on external assistance. In addition, 12 students from the experimental group were invited to
participate in semi-structured interviews, which provided qualitative insights into their experiences with
ChatGPT-assisted writing. The differential treatment conditions are summarized in Table 2, and
screenshots of the platforms used are provided in Figure 2 and Figure 3.

Table 2

Differential Treatment Conditions for the Experimental and Control Groups

Aspect Experimental Group Control Group
Writing mode Fully digital (planning, drafting, revising)  Fully digital (planning, drafting,
revising)

Primary support ChatGPT-4.0 (web-based interface) No Al or external tools

tool

Language of Chinese only Not applicable

interaction

Feedback format Al feedback during composing + Individual teacher marking after
individual teacher marking after submission + whole-class oral

submission + whole-class oral feedback in ~ feedback in subsequent class
subsequent class

Monitoring Process monitored via platform; ChatGPT  Process monitored via platform
interaction logs collected
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Figure 2
Screenshot of a Typical ChatGPT Interaction for Sentence-Level Revision

BN TEEHITEN, EFEEBINRG: FHANRNZPRXREE,
RERER BN I,
Please revise the following passage to make it more fluent and coherent

® BANEITEREE, ANETUAEMNREESHRUNS.
OGP O

Figure 3
Screenshot of an Example Prompt and ChatGPT Response Used to Scaffold Writing

AKT, BENEXRERI501T

It's too long. My essay only requires 350 words

X F350IFIMATIERN, FAINEHLRY, FRTEEEFER. N TFTE—TEG350FHEMN:

For a 350-word travel narrative, you can simplify the outline to make the content concise and focused.

1. ‘-E”—é— (50'15]) Introduction (50 words)
o BEENMAXRTIMITHER: FARE "TaE=DI,
B BB RIAR KR BRATRIEARFRIOE

N

ESHLER (20018) unforgettable Experiences (200 words)

o ER—PHAMLRRERZNERFEH, MAFANEFHRE)IXRNER,
RN RZNRER 2L, It ARERHILRES.

AT ERR S it AR EEERINEERE 4.

w

. ,%:'\QEE&TE (100iﬁ]) Reflection & Takeaways (100 words)
o EFURMRITHMER, KKREXNIRHFROZIDIEEL .
o A—OEEMNERERNTARIIIZITHS.

XM RNEWRETTERER, BNEERNFERNENTENIRITARR.
This outline helps you focus on key experiences while presenting a complete travel narrative within the limited word count.

P OPOY



8 Language Learning & Technology

Instruments
ChatGPT-4.0 Implementation Scheme and Curriculum Design

This study employed ChatGPT-4.0 as a writing assistance tool. To ensure the systematic and replicable
nature of the intervention, the application of ChatGPT was embedded in a structured support framework,
enabling dynamic interaction as students completed assigned writing tasks. During the writing process,
students could consult ChatGPT as needed to obtain assistance with essay organization, syntactic and
semantic correction, and content expansion. Table 3 summarizes the three core functions provided by the
system. Based on feedback from a preliminary pilot study (n = 12), the research team implemented two
measures to improve consistency of use: (1) two training sessions to guide students in effective prompt
design, and (2) the incorporation of a structured “writing planner” (see Appendix A) into the intervention
curriculum to help students elicit more contextually appropriate responses from ChatGPT. These planners
were distributed at the start of each writing session, tailored to the week's specific task with sample
prompts for different writing stages, and refined iteratively by the instructor based on students' prior
ChatGPT interaction patterns.

Table 3
Application Scheme of ChatGPT-4.0

Technical Support Explanation of Technical Application

Writing Suggestions  ChatGPT-4.0 provides structured writing guidance based on the content
input by learners, including the arrangement of introductions, body
paragraphs, and conclusions, helping learners effectively organize the
structure of their essays.

Language Correction = ChatGPT-4.0 automatically identifies errors in grammar, vocabulary, and
sentence structure, providing detailed explanations and correction
suggestions to help learners improve the accuracy of their language
expression,

Content Expansion When learners encounter conceptual bottlenecks during the writing
process, ChatGPT-4.0 provides relevant background information and
supplementary materials, assisting students in expanding the content of
their essays and increasing the depth and breadth of their writing.

To maintain academic integrity, several safeguards were implemented. The training sessions explicitly
emphasized that students should position ChatGPT as a revision assistant rather than a text generator. The
writing planner reinforced this principle by guiding students to formulate problem-focused queries (e.g.,
“Is this transition appropriate?”’). The instructor monitored the writing process through the cloud-based
platform and reviewed all final submissions to ensure stylistic consistency and developmental
appropriateness. Additionally, with informed consent, ChatGPT interaction logs were collected and
periodically reviewed to verify that students used ChatGPT primarily for feedback and refinement rather
than direct text substitution. Each weekly cycle followed three stages: in the Input stage, students studied
a model text focusing on structure, vocabulary, and sentence patterns; in the Internalization stage, they
engaged in sentence construction exercises, vocabulary application, and pre-writing brainstorming; in the
Expression stage, they independently produced their compositions.

This sequence was identical for both groups; the experimental group had access to ChatGPT-4.0 exclusively
during the Expression stage. Detailed task topics and weekly schedules are provided in Appendix B.

Writing Assessment and Evaluation Criteria

Two writing tasks were administered in the pre-test and post-test phases. Each topic was reviewed by two
language teaching experts to match learners’ proficiency levels and stimulate critical thinking (see
Appendix C). The use of translation tools or any external assistance was prohibited to preserve the
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independence of the writing samples. For scoring, an analytic rubric was developed by integrating the
CAF framework (Complexity, Accuracy, and Fluency; Liao, 2021; Vercellotti, 2017) with the official
HSK Writing Criteria. This composite system included three dimensions: linguistic quality, structural
organization, and content depth (see Appendix D). Each composition was independently rated by two
trained assessors on a 5-point Likert scale per dimension, yielding a maximum score of 15. When raters’
scores differed by more than two points, a third assessor adjudicated. Inter-rater reliability was examined
using Cohen’s kappa, which indicated substantial agreement across all dimensions (see Table 4).

Table 4
Inter-Rater Agreement on Writing Scores (Cohen’s Kappa Values)

Dimension Test Phase Cohen’s k Standard Error z-value  p-value
Language Score Pre-test 0.781 0.087 8.967 <.001
Structure Score Pre-test 0.787 0.121 6.498 <.001
Content Score Pre-test 0.866 0.084 10.252 <.001
Language Score Post-test 0.801 0.092 8.741 <.001
Structure Score Post-test 0.791 0.108 7.314 <.001
Content Score Post-test 0.714 0.100 7.140 <.001

Writing Self-Efficacy Questionnaire Design and Validation

To assess the psychological impact of ChatGPT-assisted writing, we employed the Writing Self-Efficacy
Scale (Bruning et al., 2013), adapted linguistically and culturally for CSL learners. The 15-item
questionnaire covered three dimensions: ideation, conventions, and self-regulation. Ideation refers to
learners’ perceived ability to generate and organize ideas for writing; conventions refer to their perceived
ability to use linguistic and mechanical rules accurately, such as grammar, punctuation, and sentence
completeness; and self-regulation refers to their perceived ability to sustain attention, manage frustration,
and persist during writing. Items were rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly
agree) and presented bilingually (Chinese/English) to ensure comprehension. The full list is provided in
Appendix E. To enhance cross-cultural validity, we applied a translation—back-translation procedure
reviewed by two experts. A pilot test (n = 12) confirmed high reliability (overall a = .96; subscales
.87-.96) and good construct validity (KMO = .86; Bartlett’s test p < .001; all loadings > .60). These
results supported the robustness of the adapted scale.

Data Collection and Analysis

A mixed-methods approach was adopted to integrate quantitative and qualitative data for a
comprehensive interpretation of the intervention outcomes. Quantitative data comprised pre- and post-test
writing scores and writing self-efficacy questionnaire data. Normality tests were conducted prior to
analysis; variables violating normality assumptions were analyzed using the Mann—Whitney U test, while
those meeting assumptions of normality and homogeneity of variance were analyzed using independent-
samples t-tests in SPSS 26.0.

To examine the relationships among ChatGPT use, writing self-efficacy, and writing performance, the
study adopted a three-step quantitative framework combining multiple regression, dominance analysis,
and random forest regression. The three analyses served complementary functions in interpreting the
quantitative results. Multiple regression estimated the adjusted linear associations between ChatGPT use,
post-test self-efficacy, and post-test writing performance after controlling for demographic and
proficiency variables. Dominance analysis using the LMG method decomposed the model R? to clarify
the relative explanatory contribution of each predictor within the linear model. Random forest regression
(1,000 trees, random_state = 42) provided a predictive check sensitive to nonlinear patterns and learner-
level variation, with predictor importance estimated through mean squared error reduction.



10 Language Learning & Technology

Qualitative data were drawn from classroom observations and semi-structured interviews, capturing
learners’ real-time reactions and subjective experiences. Following the intervention, 12 students

(8 females, 4 males, aged 20-25) were randomly selected from the experimental group for interviews
(Galletta & Cross, 2013), complemented by interaction logs. With informed consent, all interviews were
audio-recorded and transcribed, yielding a corpus of 27,865 characters. Thematic analysis was conducted
in NVivo 14 following the six-phase framework outlined by Braun and Clarke (2006). Two researchers
independently coded the transcripts, generating 47 initial codes. Inter-coder reliability (Cohen’s k = 0.82)
indicated substantial agreement, with discrepancies resolved by discussion with a third researcher. Codes
with semantic similarity were clustered using hierarchical methods and manual review, resulting in eight
preliminary themes. These were refined into four final themes based on frequency, semantic consistency,
and relevance to research questions. To assess coding stability, two researchers re-coded 20% of the data,
achieving 85% agreement.

Results

Changes in Writing Self-Efficacy

To address RQ1 on the impact of ChatGPT-4.0 on CSL learners’ writing self-efficacy, pre- and post-test
questionnaire data were analyzed with the Mann—Whitney U test. As shown in Table 5 and Table 6, no
significant baseline differences appeared between the experimental and control groups across ideation,
conventions, and self-regulation, confirming their comparability. Following the intervention, the
experimental group showed significant gains in all dimensions (p <.05): mean scores rose from 3.76 to
4.16 for ideation, 3.69 to 4.16 for conventions, and 3.71 to 4.04 for self-regulation. The control group also
improved slightly, but the magnitude was smaller. Post-test differences were significant (p < .05), with
effect sizes (Cohen’s d = 0.64—0.69) indicating medium effects in line with Cohen’s (1992) guidelines.
These results suggest that ChatGPT-4.0 enhanced learners’ perceived writing competence and
strengthened their confidence in handling writing tasks.

Table 5
Descriptive Statistics of Writing Self-Efficacy (N = 53)

Dimension Group Pre-test (M £+ SD) Post-test (M + SD) Change (A)
Ideation Experimental 3.76 £0.61 4.16 + 0.66 +0.40
Control 3.64 £0.53 3.73£0.62 +0.09
Conventions Experimental 3.69 +0.48 4.16 £ 0.64 +0.47
Control 3.75+£0.37 3.81+£0.39 +0.06
Self-Regulation Experimental 3.71+0.49 4.04 +0.48 +0.33
Control 3.62+£0.42 3.73£0.48 +0.11
Table 6
Between-Group Comparison of Post-Test Writing Self-Efficacy (Mann—Whitney U Test)
Dimension Experimental Post- Control Post-test U )/ Cohen’s d
test (M = SD) (M = SD)
Ideation 4.16 £ 0.66 3.73£0.62 484.5 .016*  0.69
Conventions 4.16+0.64 3.81+£0.39 474.5 .025*  0.66
Self-Regulation 4.04 +0.48 3.73£0.48 462.5 .041*  0.64

Note. Significance: * p <.05; Effect size reference: Small (0.2), Medium (0.5), Large (0.8).
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Improvements in Writing Performance

To address RQ2, which examined the extent to which ChatGPT-4.0 influences CSL learners’ writing
performance, pre- and post-test writing scores were compared between the experimental and control
groups (see Table 7). Independent-samples t-test results (see Table 8) indicated that, in the post-test, the
experimental group outperformed the control group across all dimensions. Specifically, the experimental
group scored higher in language (3.96 vs. 3.56), structure (4.04 vs. 3.70), and content (4.14 vs. 3.76), with
all differences reaching statistical significance (p < .05). The corresponding effect sizes, with Cohen’s d
ranging from 0.61 to 0.73, reflect a medium level of intervention effectiveness.

Table 7
Descriptive Statistics of Writing Performance (N = 53)

Dimension Group Pre-test (M + SD) Post-test (M = SD) Change (A)
Language Experimental 3.59+0.76 3.96 £0.53 +0.37
Control 3.42+0.75 3.56+0.78 +0.14
Structure Experimental 3.52+0.52 4.04 £0.49 +0.52
Control 3.44 +0.56 3.70 £ 0.46 +0.26
Content Experimental 3.46+0.78 4.14+0.53 +0.68
Control 3.54+0.74 3.76 + 0.52 +0.22
Table 8

Between-Group Comparison of Post-test Writing Performance (Independent-Samples t-Test)

Dimension Experimental Post-test Control Post-test t )/ Cohen’s d
(M = SD) (M £ SD)

Language 3.96 £0.53 3.56+0.78 223 .030*  0.61

Structure 4.04 +£0.49 3.70 £ 0.46 257 .013*  0.71

Content 4.14+0.53 3.76 + 0.52 266 .011*  0.73

Note. Significance: * p <.05; Effect size reference: Small (0.2), Medium (0.5), Large (0.8).

To further examine the factors influencing writing performance, we used three complementary analyses:
multiple regression, dominance analysis (LMG), and random forest regression (Mizumoto, 2023). In all
models, the dependent variable was the total post-test writing score, combining language, structure, and
content. Independent variables included ChatGPT use, post-test writing self-efficacy, Chinese proficiency,
nationality, age, and gender. This sequence allowed the analysis to move from adjusted associations to
relative explanatory contribution, and then to predictive importance across learner-level variables.

Results from the regression model (Table 9) showed that, after controlling for age, gender, nationality,
and proficiency, ChatGPT use (b = 0.896, p = .012) and post-test self-efficacy (b = 0.815, p = .025)
remained significant predictors of total score. Age, gender, and nationality were non-significant, while
proficiency showed a marginal effect (b = 0.481, p = .054). The model explained 34.9% of the variance
(R?=.349), indicating that ChatGPT use and post-test self-efficacy were important predictors within the
adjusted linear model. Dominance analysis offered further insight (Figure 4): ChatGPT use (41.4%) and
self-efficacy (32.5%) accounted for the largest shares of explained variance, followed by proficiency
(23.7%). Age, gender, and nationality each accounted for less than 2% in the LMG results.

Random forest regression yielded a different importance pattern (Figure 4). Self-efficacy (50.0%)
emerged as the strongest predictor, followed by nationality (17.1%), age (11.6%), and proficiency
(10.5%). ChatGPT use received a lower normalized importance score (8.9%), while gender had the lowest
importance (1.9%). Taken together, the three analytical approaches provided complementary evidence
about the relationship among ChatGPT use, self-efficacy, and writing performance. Regression and
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dominance analysis highlighted ChatGPT use and post-test self-efficacy as important average-level
predictors of writing performance, while the random forest model gave greater weight to self-efficacy and
learner background variables. This pattern suggests that ChatGPT use was associated with writing gains
at the group level, and that learners may have differed in how effectively they transformed Al-mediated
feedback into writing development. This divergence may point to the influence of unmodeled factors,
such as learners’ feedback engagement and technological competence, which have been shown to shape
learners’ responses to ChatGPT-generated feedback (Yan, 2024; Yan & Zhang, 2024).

Figure 4
Variable Importance Estimated by Dominance Analysis (LMG) and Random Forest

Variable Importance Estimated by Dominance Analysis (LMG) and Random Forest

B MG (Dominance Analysis)

) ) 17.1 Random Forest
Nationality

Gender

Age

Chinese proficiency
50.0

Post-test self-efficacy

ChatGPT use

0 10 20 30 40 50
Importance (%)

Table 9
Multiple Regression Results Predicting Post-Test Writing Score

Predictor b SE B t P 95% CI (LL, UL) VIF
Constant 6372 2358 - 2702 .010* [1.625,11.119] -
ChatGPT Use 0.896  0.343 0342 2616  .012* [0.207, 1.585] 1.205
Age -0.026  0.048 -0.074 -0.543  .590 [-0.124, 0.071] 1.327
Chinese Proficiency 0.481 0243 0.244 1.980  .054 [-0.008, 0.970] 1.067
Nationality 0.007  0.043  0.023 0.162  .872 [-0.079, 0.093] 1.380
Gender -0.096  0.339 -0.036 -0.284 .778 [-0.780, 0.587] 1.167
Self-efficacy (post) 0.815 0.351 0.309 2319  .025* [0.107, 1.522] 1.252

Note. Model fit: R?=.349, Adjusted R? = .264, F (6,46) = 4.103, p = .002, Durbin-Watson = 1.733; Significance: *p
<.05.

Learners’ Subjective Experiences

To address RQ3, which asked how CSL learners perceived the feedback provided by ChatGPT on their
writing, semi-structured interviews were conducted with 12 students randomly selected from the
experimental group (see Appendix F for interview outline), with the aim of providing process-level
evidence that may help contextualize the quantitative patterns reported above. The interview transcripts
were analyzed using thematic analysis (Braun & Clarke, 2006), which ultimately yielded four main
themes: (1) grammar correction and linguistic accuracy, (2) idea generation and textual coherence, (3)
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writing confidence and learner agency, and (4) tool dependence and textual homogenization risk.
Representative coding examples and illustrative quotations are presented in Table 10.

Grammar Correction and Linguistic Accuracy

Participants frequently described ChatGPT as an immediate detector and corrector of grammatical errors.
As Student C stated, “ChatGPT immediately told me I had a grammar mistake,” and noted that seeing a
corrected version enabled learning through comparison: “It gave me the correct sentence, so I could
understand by comparison.” Several students also reported increased sensitivity to punctuation
conventions, with Student D remarking, “It even reminded me where to put commas.”

These reports suggest that ChatGPT’s advantage was not merely the presence of corrective information,
but the timing and usability of that information within the composing process. Unlike teacher feedback,
which is commonly encountered after submission and thus functions as delayed evaluation, ChatGPT
appeared to provide opportunities for “in-the-moment” problem solving during drafting and revising. This
real-time access likely increased the frequency of micro-revision cycles and made error correction easy to
understand and reproducible, thereby strengthening learners’ perceived control over accuracy and
reducing repeated low-level errors. In this sense, immediate correction can be understood as accumulating
repeated mastery experiences that are known to support self-efficacy development, while model
corrections provide vicarious learning opportunities through comparison.

Idea Generation and Textual Coherence

Beyond surface-level accuracy, students emphasized ChatGPT’s role in supporting idea development and
coherence. In moments of writer’s block, Student E reported that “When I got stuck, it gave me a
paragraph framework,” and Student L similarly noted, “If I didn’t know what to write next, it gave me the
next argument.” Participants also highlighted improvements in discourse organization. Student J
explained, “I learned to use ‘ciwai’ to connect ideas,” and added, “It helped me glue two paragraphs
together.”

These accounts indicate that learners perceived ChatGPT as a form of cognitive scaffolding that
supported both macro-level planning (frameworks, argument continuation) and micro-level cohesion
(transitional devices). The perceived advantage may lie in the tool’s ability to embed such scaffolding
during idea generation and text assembly, rather than only providing post-hoc comments on a finished
product. In other words, ChatGPT appeared to shift feedback from a retrospective judgment to a process-
integrated resource, helping learners maintain writing momentum and reduce the affective frustration
associated with interruptions. This process-level scaffolding likely enhanced learners’ sense of
manageability and strategy availability, thereby supporting both writing performance gains and efficacy
growth.

Writing Confidence and Learner Agency

A substantial proportion of participants reported improvements in confidence, reduced anxiety, and
increased willingness to attempt complex language. Student E stated, “With it there, I’'m not afraid to
make mistakes,” and Student B similarly noted that “Mistakes are corrected quickly, so I feel more
relaxed.” Students also described an increased sense of progress: “Every correction made me feel I was
improving,” and a greater tendency to attempt more complex expression: “I dared to write longer
sentences.”

These reflections are consistent with the interpretation that emotionally neutral, low-risk interaction may
have reduced evaluation anxiety and supported persistence. Rather than experiencing feedback as a
potentially face-threatening act, learners experienced it as a controllable support channel that could be
consulted at will. The intervention may have strengthened learners’ perceived sense of competence and
strategy ownership, thereby supporting self-regulated writing. Importantly, this mechanism may not be
solely motivational; it may also shape revision behavior by increasing learners’ willingness to rework
language and experiment with structures.
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Table 10

Thematic Coding Examples from Interview Data

High-Level Theme Axial Concept

Open Code

Representative Quote

1. Grammar 1-A Immediate Error identification “ChatGPT immediately told me I had
Correction & Grammar Feedback a grammar mistake.” — C
Linguistic Example “It gave me the correct sentence, so |
Accuracy correction could understand by comparison.” — C
1-B Metalinguistic =~ Synonym “Only then did I learn the difference
Awareness differentiation between danshi and ran’ér.” — K
Punctuation “It even reminded me where to put
awareness commas.” — D
2. Idea 2-A Cognitive Paragraph outline ~ “When I got stuck, it gave me a
Development & Scaffolding paragraph framework.” — E
Coherence Continuation “If I didn’t know what to write next, it
prompts gave me the next argument.” — L
2-B Logical Linking words “I learned to use ‘ciwai’ to connect
Connection suggestion ideas.” —J
Paragraph “It helped me glue two paragraphs
transition together.” —J
3. Writing 3-A Emotional Reduced writing “With it there, I’'m not afraid to make
Confidence & Buffering anxiety mistakes.” — E
Agency Relaxed mindset ~ “Mistakes are corrected quickly, so I
feel more relaxed.” — B
3-B Sense of Feedback- “Every correction made me feel I was
Achievement motivated effort improving.” —J
Trying complex “I dared to write longer sentences.” —
structures B
4. Tool 4-A Template Homogeneous “The answers all start to feel
Dependence & Feedback suggestions formulaic.” — A
Textual o Monotone "My writing started to sound like a
Hg?(logenlzatlon discourse style machine wrote it." — |
Ris 4-B Weakened Asking before “I even feel like I have to ask it before
Initiative writing I start writing.” — G

Overreliance on
suggestions

“I got lazy and stopped editing on my
own.” - H

Tool Dependence and Textual Homogenization Risk

Despite the perceived benefits, five participants expressed concerns about overreliance and textual
homogenization. Student A observed that “The answers all start to feel formulaic,” and Student I noted
that “My writing started to sound like a machine wrote it.” Others described weakened initiative, such as
“I started wanting to ask it before even picking up my pen,” and “I got lazy and stopped editing on my

2

own.

These reports suggest an important boundary condition: while process-integrated feedback may strengthen
mastery experiences and reduce anxiety, excessive dependence may undermine independent generation and
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revision autonomy. In mechanistic terms, the tool’s convenience may lead some learners from active
composing toward passive acceptance, resulting in homogenized discourse and reduced self-editing effort.
This pattern indicates that the pedagogical value of ChatGPT is conditional: it depends on whether tool use
supports learners’ agency and self-regulation rather than replacing them.

Discussion

Mechanisms Underlying the Enhancement of Writing Self-Efficacy

The results showed that learners in the experimental group reported significant gains in writing self-
efficacy across ideation, conventions, and self-regulation. This finding can be interpreted through
Bandura’s self-efficacy theory, which identifies mastery experiences, vicarious learning, verbal
persuasion, and physiological or affective states as key sources of efficacy beliefs (Bandura, 1997).
Building on this framework, the present findings suggest that ChatGPT-assisted feedback may have made
these sources of self-efficacy more accessible in the Al-mediated CSL writing context through three
interrelated mechanisms: cognitive support through immediate correction and modelling, metacognitive
regulation through iterative self-monitoring and selective revision, and affective buffering through non-
evaluative feedback and anxiety reduction.

Cognitively, ChatGPT’s immediate corrective feedback appeared to help learners identify and resolve
localized writing problems during composing. Effective feedback provides information about the gap
between current and desired performance and helps learners close that gap (Hattie & Timperley, 2007). In
the present study, students reported that ChatGPT helped them detect grammatical errors, compare
original and revised sentences, and notice more appropriate lexical or punctuation choices. Such process-
integrated correction may be particularly valuable in CSL writing, where learners must simultaneously
manage characters, vocabulary, grammar, and discourse organization (Shen, 2013). From a self-efficacy
perspective, these repeated moments of visible problem solving may have functioned as mastery
experiences: learners could see that writing difficulties were identifiable, manageable, and revisable. In
addition, ChatGPT’s revised sentences and alternative expressions provided observable models of
successful performance, thereby supporting vicarious learning through comparison with learners’ own
drafts.

Metacognitively, ChatGPT-assisted feedback created more opportunities for learners to monitor, evaluate,
and regulate their own writing. Contemporary feedback research emphasizes that feedback becomes
meaningful when learners actively interpret and use it, rather than merely receive it (Carless & Boud,
2018). Recent studies on ChatGPT-generated feedback similarly show that learner engagement with Al
feedback varies across behavioral, cognitive, and affective dimensions and is shaped by learners’
proficiency and technological competence (Yan, 2024; Yan & Zhang, 2024; Zhan & Yan, 2025). In this
study, learners could decide when to consult ChatGPT, what type of problem to ask about, and whether to
accept, reject, or modify the suggestions provided. This iterative process is directly related to the self-
regulation dimension of writing self-efficacy. By engaging in repeated cycles of questioning, comparison,
and revision, learners may have developed a stronger sense that writing difficulties could be addressed
through strategic action.

Affectively, ChatGPT feedback appeared to reduce the emotional pressure associated with writing errors.
L2 writing is often accompanied by anxiety and frustration, which can weaken learners’ perceived
capability and reduce persistence (Woodrow, 2011; Zabihi, 2018). Prior research on ChatGPT-assisted
writing has also suggested that learners value Al feedback for its immediacy, availability, and perceived
neutrality, which may encourage repeated revision and reduce writing anxiety (Huang & Mizumoto,
2024; Teng, 2024). The interview findings in this study are consistent with this interpretation: several
learners reported feeling less afraid of making mistakes, more relaxed during revision, and more willing
to attempt longer or more complex sentences. In Bandura’s terms, this low-pressure feedback
environment may have supported self-efficacy through both verbal persuasion and improved affective
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states. ChatGPT’s neutral responses did not function as direct praise in the traditional sense, but they may
have provided implicit encouragement by making revision feel less judgmental and more controllable.

Taken together, ChatGPT-assisted feedback can be linked to the major sources of writing self-efficacy in
a more specific way. Immediate correction may contribute to mastery experiences by making progress
visible during composing; model revisions may provide vicarious learning opportunities; neutral and
timely feedback may function as a form of implicit verbal encouragement; and reduced anxiety may
improve the affective conditions for sustained writing engagement. Under the structured instructional
conditions of this study, these mechanisms help explain why ChatGPT-assisted feedback was associated
with stronger perceived writing capability: it made feedback more immediate, observable, controllable,
and emotionally manageable.

Boundary Conditions and Pedagogical Implications

The integrated quantitative findings highlight the conditional nature of ChatGPT-assisted feedback in
CSL writing. ChatGPT use was associated with writing gains at the group level, and the prominence of
self-efficacy and learner background variables in the random forest model suggests variation in learners’
engagement with and uptake of Al-generated feedback. Interview data further support this interpretation:
some learners described ChatGPT as useful for immediate correction, idea development, and confidence
building, whereas others reported risks of overreliance and textual homogenization. These findings align
with broader concerns that Al-mediated writing may promote shallow processing, stylistic convergence,
and reduced critical engagement when learners’ uptake of Al feedback is insufficiently monitored or
reflected upon (Barrot, 2023; Moon et al., 2025; Zhai et al., 2024). Accordingly, the findings support
principled and structured integration of ChatGPT into CSL writing instruction.

First, instructional design should shift from the binary question of “whether to use AI” to the practical
question of “how to use Al strategically.” Teachers can establish explicit rules — for example, requiring
learners to consult Al only after producing an initial draft to avoid idea substitution during ideation;
limiting Al consultation to specific localized problems (e.g., cohesion checking, sentence-level
refinement) rather than wholesale drafting; and asking learners to justify acceptance or rejection of Al
suggestions, thereby cultivating critical evaluation and feedback literacy. Second, teachers’ roles should
evolve from being the sole feedback providers to serving as coaches of metacognition and feedback
literacy. In Al-mediated writing environments, teachers’ core contributions include designing tasks that
elicit substantive thinking, guiding learners to recognize limitations and potential biases in Al feedback,
and supporting individualized strategies that balance tool assistance with autonomous judgment through
classroom routines (e.g., workshops and peer review). Finally, writing assessment practices may also need
to be reconsidered in the Al era. As Al tools become increasingly accessible, assessment may place
greater weight on process evidence (e.g., revision trajectories and prompting strategies) and on the
originality, depth, and critical quality of final products, rather than focusing exclusively on unaided
linguistic accuracy.

In sum, the present study suggests that the instructional potential of ChatGPT is realized not uniformly,
but through the conditions that frame its use, including clear norms, reflective practices, and sustained
teacher mediation. Under such conditions, generative Al may make feedback more immediate, more
controllable, and less psychologically threatening, while sustained teacher mediation helps preserve
learners’ long-term responsibility for writing growth.

Conclusion

This study examined the role of ChatGPT-assisted feedback in CSL writing instruction, focusing on
learners’ writing performance and writing self-efficacy within a controlled quasi-experimental context.
The findings showed that learners who received Al-assisted, process-integrated feedback achieved higher
post-test writing scores and reported stronger writing self-efficacy than those in the control group. The
regression results further indicated that ChatGPT use and post-test writing self-efficacy were both
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associated with post-test writing performance, suggesting that technology-supported feedback and
learners’ perceived writing capability jointly contributed to writing outcomes.

Beyond these outcome-level findings, the study provides a mechanism-oriented interpretation of how
ChatGPT-assisted feedback may support CSL writing self-efficacy. Drawing on Bandura’s self-efficacy
theory, the findings suggest that ChatGPT-assisted feedback made several sources of self-efficacy more
accessible during writing. Immediate correction and model revisions may have contributed to mastery
experiences and vicarious learning by making writing problems visible and revisable. Iterative
consultation created opportunities for self-monitoring, comparison, and selective revision, thereby
supporting the self-regulation dimension of writing self-efficacy. In addition, the perceived neutrality and
availability of Al feedback appeared to reduce the emotional pressure associated with errors and revision.
These cognitive, metacognitive, and affective mechanisms help explain why learners reported stronger
perceived writing capability after the intervention.

The findings also indicate that the pedagogical value of ChatGPT-assisted writing is conditional. The
integrated quantitative results suggest that learners may differ in how effectively they transform Al-
mediated feedback into writing development, and the interview data further revealed concerns about
overreliance and textual homogenization. These findings point to the importance of structured
instructional design, feedback literacy, and sustained teacher mediation. Effective Al-supported writing
instruction requires clear norms for tool use, tasks that preserve learners’ responsibility for writing
decisions, and assessment practices that attend to revision processes, prompting strategies, and the
originality and depth of final texts.

Several limitations should be noted. The sample and instructional context were relatively narrow, and the
intervention period was limited. Qualitative data were drawn primarily from the experimental group,
restricting symmetrical comparison of feedback experiences across conditions. In addition, although the
intervention was structured, the study did not systematically differentiate learners’ prompting strategies,
interaction frequency, or feedback uptake patterns. Future research should adopt multi-context and
longitudinal designs, incorporate process data such as prompt logs and revision traces, and further
examine differentiated learner pathways in Al-assisted writing. Such work would provide more actionable
evidence for integrating generative Al into CSL writing instruction in ways that support both writing
development and learner autonomy.
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Appendix A. Writing Planner

[Task Description: Please write an expository essay on “How to Protect Eyesight,”

discussing the importance of vision health and proposing specific measures (e.g., reducing

screen time, proper eye habits). Approx. 350 characters in 60 minutes.

T REGLR s BEFLRE MY, THL s 2T

(OSuggested Xf-+n.(NP)/pron.(PP)+ ] +v.

Words/Structures ...for; in general; research shows; not only..., but also...;

whether; verb phrases with noun/pronoun objects

e My Chinese proficiency is at [HSK Level 5], with a vocabulary of
around 2,500. Please give guidance suitable to my level.

e How should I organize my main points for the essay on [topic]?

e What transition word would work best to connect these two ideas?

o Please check if there are grammar errors in this sentence:
[JCommon Prompts [sentence].

e [s my use of [specific structure] appropriate in this context?

e you may use structures such as [research shows], [not only...but
also...] in the essay.

[IRead the instructions carefully and feel free to use ChatGPT at any stage during the writing

task.

Example Student Response (Student A)

WA T BA TR AR UEHERARH 2L, WFTTR Y], I (8] A H 7 e 2 XL 7736 AR

AREW. Fit, R RBIAN NAERE, 17 H 75 22 ME RS >
(5]

AT R RE IR T, DA R A5 A4 56

LIPrompt Constraint

English Translation:

Vision is important for everyone. Research shows that prolonged use of digital devices
negatively affects eyesight. Therefore, protecting eyesight is not only vital for personal health
but also requires long-term healthy habits.... [omitted for brevity]

Let us care for our vision together and enjoy a healthier visual experience.

Note. The sample was originally written in Mandarin; the English version is provided for readability.

Appendix B. Course Themes During the Experimental Intervention Phase

Week Class 1: Text Learning Class 2: Writing Task

2 "My 'Three-Minute Passion' Friend" My Classmate

3 "A Trip to Hong Kong" An Unforgettable Travel Experience
4 "How to Brush Your Teeth" How to Protect Your Vision

5 "Online Roommate Advertisement" A Roommate Advertisement

6 "Should We Limit the Use of Private Cars?" Why Are Cities Congested?

7 "The Impact of Overdevelopment on Tourist Discussing the Pros and Cons of

Attractions" Tourism Development
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Appendix C. Writing Test Prompts and Instructions

Pre-Test Prompt: The Advantages and Disadvantages of Urban Life

Please discuss the theme of "The Advantages and Disadvantages of Urban Life." You may incorporate
personal experiences or observations to discuss the various advantages and challenges of urban living and
analyze its impact on people's lives. Please complete an essay of approximately 350 characters within 60
minutes.

Post-Test Prompt: The Impact of Social Media

Please write an argumentative essay on the theme of "The Impact of Social Media." You may explore
social media's positive roles and negative effects in modern society, providing specific examples to
illustrate its influence on people's lifestyles. Please complete an essay of approximately 350 characters
within 60 minutes.

Appendix D. Framework for HSK Writing Scoring Standard Training

Scoring element  Description Proficiency levels Language criteria
Content Quality: Relevance ~ Use descriptors that  Clear topic adherence,
to the topic differentiate relevance, coherence
Quantity: proficiency levels Sufficient length,
Sufficiency (length, appropriate use of
supporting examples
arguments)
Language form Quality: Accuracy Correct grammar,
spelling, punctuation
Quantity: Diversity Varied sentence patterns,
vocabulary richness
Textual cohesion ~ Sentence and Logical transitions,
paragraph coherence structural consistency

Appendix E. Writing Self-Efficacy Questionnaire

. I can think of many ideas for my writing.

. I can put my ideas into writing.

. I can think of many words to describe my ideas.
. I can think of a lot of original ideas.

. I know exactly where to place my ideas in my writing.
. I can spell my words correctly.

. I can write complete sentences.

. I can punctuate my sentences correctly.

9. I can write grammatically correct sentences.

10. I can begin my paragraphs in the right spots.
11. I can focus on my writing for at least one hour.
12. I can avoid distractions while I write.

13. I can start writing assignments quickly.

14. I can control my frustration when I write.

15. I can keep writing even when it is difficult.

0N DN AW~

Note. The actual experiment has a bilingual version.
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Appendix F. Semi-Structured Interview Outline (After Post-Test)

L.

2.

e

How do you perceive the use of ChatGPT-4.0 for writing tasks? What assistance do you feel it
provides for your writing?

What challenges did you encounter while using ChatGPT-4.0? How did you overcome these
challenges?

What impact does ChatGPT-4.0 have on your idea generation, content organization, and self-
revision during the writing process?

How do you believe ChatGPT-4.0 affects your writing confidence and interest?

In what ways do you think ChatGPT-4.0 has changed your overall writing performance?



