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Abstract: This study examines whether Al writing assistants function as cognitive
scaffolds that enhance students’ academic journal writing in an Arabic Language
Education program in STAI Masjid Syuhada Yogyakarta. Using a mixed methods
quasi experimental design, the research involved 90 final year students divided into
an Al assisted writing group and a comparison group using conventional support.
The intervention group employed tools such as Chat GPT, Grammarly, and SciSpace
throughout drafting and revision, while the comparison group relied on instructor
guidance and standard writing resources. Data were collected through pre-test and
post-test writing assessments using an analytic rubric, alongside reflective journals
and structured questionnaires. Quantitative results indicated a statistically
significant improvement in writing quality for the Al assisted group with large effect
sizes (Cohen’s d > 1.0). Qualitative evidence suggests that students used Al output
to generate ideas, refine outlines, and troubleshoot language, but still required
human feedback to ensure rhetorical fit, disciplinary accuracy, and ethical
authorship. Overall, the findings position Al writing assistants as cognitive scaffolds
that can expand access to timely feedback and promote learner autonomy, while
underscoring the need for explicit integrity guidance and instructor oversight.
Keywords: academic journal writing, cognitive scaffolding, Arabic language
education

Introduction

Over the past decade, rapid advances in generative Al and Al enabled writing
assistants have reshaped higher education, especially academic writing instruction.
Tools such as Chat GPT, Grammarly, Quillbot, and SciSpace can provide instant
feedback, suggest revisions, and support idea generation, which may help students
who struggle with structure, coherence, and academic tone. At the same time, these
tools raise new questions about authorship, learning processes, and academic
integrity in writing pedagogy.

In the context of Arabic Language Education in Indonesian higher education,
academic writing poses unique challenges. Students are expected not only to write
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in formal Arabic or English but also to master the conventions of academic discourse
grounded in Islamic scholarship (Chirkunov, K, 2025). Many struggle with
structuring arguments, integrating sources, and maintaining an appropriate
scholarly tone. Despite curriculum reforms that promote journal article writing as a
graduation requirement, pedagogical support remains limited, and writing
instruction often lacks personalized feedback mechanisms (Xu, Z, 2025). These
constraints underscore the potential value of Al tools as adaptive supports to
scaffold students’ development in scholarly communication.

Despite growing adoption, empirical evidence on the pedagogical effectiveness
of Al writing assistants in discipline specific, non English contexts remains limited.
Prior studies often emphasize surface level fluency or general perceptions, while
paying less attention to how Al assistance interacts with deeper cognitive and
rhetorical processes during drafting and revision. Moreover, relatively few studies
examine how students negotiate ethical boundaries and authorship norms when
using Al in academic writing.

This study addresses these gaps by examining Al writing assistants as
cognitive scaffolds in the development of academic journal writing among Arabic
Language Education students. Specifically, it combines quasi experimental evidence
on changes in writing quality with qualitative insights from reflective journals and
questionnaires to explain how, when, and why students use Al support during the
writing process.

The contribution of this study lies in its contextual specificity and pedagogical
implications. It extends current literature by situating Al use within the epistemic
practices of Arabic academic discourse, emphasizing the need for culturally
responsive and ethically grounded Al literacy. The findings are expected to inform
instructional design, digital tool integration, and curriculum development in
language teacher training programs particularly those operating in Islamic or
multilingual educational settings.

Method

This study adopted a mixed methods approach with a quasi experimental
sequential explanatory design, as outlined by Creswell (2014). The quantitative
strand was used to measure the effectiveness of Al tools on students' academic
writing, while the qualitative strand provided in depth insight into student
experiences and perceptions. This approach allowed the researchers to triangulate
numerical outcomes with lived experiences. The study was conducted over a six
week period from October to November 2025 at STAI Masjid Syuhada Yogyakarta,
focusing on undergraduate students in the Arabic Language Education program. A
total of 90 final year students were purposively selected and divided into two
groups: an experimental group (n = 45) that used Al based tools such as Chat GPT,
Grammarly, and SciSpace, and a control group (n = 45) that completed the same
writing tasks using traditional, unaided methods.

Data were collected using pre-test and post-test writing assessments, semi
structured interviews, reflective journals, and document analysis. The pre-test and
post-test were used to evaluate writing quality before and after the intervention.
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Reflective journals were maintained weekly by students to capture their learning
process, strategies, and engagement with Al tools. Semi structured interviews were
conducted with selected participants (n = 12) from both groups to explore their
perceptions, ethical concerns, and adaptive behaviours in using Al during writing.
Additionally, student drafts, instructor feedback, and Al generated outputs were
archived and analysed to enrich the documentation process. The purposive
sampling ensured that all participants had prior academic writing exposure and
were actively drafting journal articles for course submission during the study
period.

Quantitative data were analysed using paired samples t tests to assess within
group improvement, and independent samples t tests to compare the performance
between experimental and control groups. Shapiro Wilk tests confirmed data
normality, and Levene’s test verified variance homogeneity across groups. Cohen'’s
d was calculated to determine effect size. For the qualitative strand, a thematic
analysis approach was employed, consisting of open coding, axial coding, and
categorization to identify key patterns related to students' metacognitive strategies,
perceived value of Al tools, and ethical reflections. NVivo software was used to assist
with qualitative coding and ensure consistency in analysis. This methodological
integration ensured both the validity of findings and a nuanced understanding of Al
assisted academic writing in Arabic language education.

Result and Discussion

This section presents the findings of the study in two main phases: the
quantitative results from the writing performance pre-test and post-test, followed
by the qualitative insights derived from student interviews and reflective journals.
The integration of both data strands provides a comprehensive view of how
students in the Arabic Language Education program at STAI Masjid Syuhada
Yogyakarta experienced, utilized, and responded to Al-based writing tools in the
process of composing academic journal articles.
Improvement in Academic Writing Performance

To evaluate the impact of Al and deep learning tools on students’ academic
writing, a writing performance pre-test and post-test were administered to 45 final-
year Arabic Language Education students. The scores were evaluated using a
validated rubric covering five components: structure, coherence, grammatical
accuracy, academic tone, and referencing. The average score on the pre-test was
68.4 (SD = 5.1), while the post-test average increased to 81.7 (SD = 4.4), indicating a
substantial improvement in writing quality. A paired samples t-test was conducted
to determine the statistical significance of this difference. Before performing the t-
test, a Shapiro-Wilk test was used to check for normality. The results showed that
both the pre-test (W = 0.972, p = 0.34) and post-test scores (W = 0.976, p = 0.41)
were normally distributed, satisfying the assumption of normality. The t-test results
yielded t(44) = 11.63, p < 0.001, indicating a statistically significant improvement in
post-test scores after the Al intervention. The effect size (Cohen’s d = 1.26) was
categorized as large, confirming that the intervention had a meaningful impact on
students’ academic writing.
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Table 1. Test Mean Score Standard Deviation
Pre-Test 68.4 5.1
Post-Test 81.7 4.4

These results validate the effectiveness of Al-based tools in enhancing
academic writing quality, particularly in improving clarity, coherence, and formal
register among Arabic education students. To complement the statistical findings,
insights from students’ reflective journals and interviews revealed meaningful shifts
in their academic writing development after engaging with Al-based tools. Several
participants expressed that the assistance of platforms like Chat GPT and
Grammarly helped them clarify their ideas and better structure their arguments.
One student reflected that they had previously struggled with coherence but felt
more confident organizing their writing after receiving real-time suggestions.
Another remarked that the tools eased the pressure of writing and encouraged more
frequent revision (Interview, Shaleh, 2025). Rather than relying passively on the
technology, many described their use of Al as a dynamic learning process using the
outputs as starting points to refine their own voice and academic tone. These
firsthand accounts reinforce the quantitative evidence, suggesting that the
improvements were not solely mechanical, but deeply connected to students’
cognitive engagement and growing autonomy in scholarly writing.

Before conducting the main hypothesis test, assumption testing was carried
out to ensure that the data met the criteria for parametric statistical analysis. The
normality of the posttest scores in both the experimental and control groups was
assessed using the Shapiro Wilk test. The p-values obtained were 0.297 for the
experimental group and 0.187 for the control group, indicating that the data from
both groups were normally distributed, as both values exceeded the 0.05 threshold.
Furthermore, Levene’s Test for Equality of Variances yielded a p-value of 0.260,
confirming that the variance between the two groups was homogeneous. These
results validate the application of an independent samples t-test for further analysis.

To summarize the statistical assumptions and results, the following table
presents a concise overview:

Test Group(s) Statistic p-Value Decision
Shap1ro-W1lk Experimental W=0.981 0.297 Normal
(Normality)

Control W=0974 0.187 Normal
Levene’s . Test Experimental  vs F=1287 0260 Hor.nogeneous
(Homogeneity) Control variance
Independent Samples Experimental  vs t(88) = < 0.001 Significant
t-Test Control 6.423 ' difference
Effect Size (Cohen’s d) — d=1.04 — Large effect

Following assumption testing, an independent samples t-test was conducted
to determine whether the application of Artificial Intelligence (AI) and generative Al
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tools had a significant effect on students' ability to write academic journal articles.
The posttest results showed that students in the experimental group, who used Al-
assisted tools including Chat GPT, Grammarly, and SciSpace, achieved a mean score
of 87.13 with a standard deviation of 4.95. In contrast, the control group, which
completed writing tasks without the aid of Al tools, obtained a mean score of 80.71
with a standard deviation of 5.42. The t-test revealed a statistically significant
difference between the two groups (t (88) = 6.423, p < 0.001), indicating that
students who utilized Al tools outperformed their peers in terms of article quality.

Moreover, the effect size measured using Cohen’s d was 1.04, which is
categorized as a large effect. This finding implies that the intervention had a strong
practical impact on students’ writing performance. Students in the experimental
group demonstrated greater coherence in argumentation, improved linguistic
accuracy, and better structural organization in their articles compared to those in
the control group. These results underscore the potential of Al and generative Al
technologies not merely as supplementary tools but as transformative instruments
in enhancing higher order academic writing skills. Accordingly, their integration
into language learning pedagogy especially in the context of Arabic language
education should be seriously considered to support students’ academic
development in the digital age.

These quantitative results are strongly reinforced by qualitative insights
gathered from participants’ narratives. Many students described a noticeable shift
in how they approached academic writing, noting that Al-supported tools not only
corrected errors but also deepened their understanding of coherence and structure.
One participant shared that reviewing Al generated feedback prompted them to
reconsider how they developed their thesis statements and linked supporting
evidence (Interview, Fadhila, 2025). Others highlighted that their exposure to Al
suggestions made them more aware of formal tone and academic style elements
they previously overlooked. Several respondents emphasized that, rather than
replacing their writing process, the tools encouraged more deliberate drafting and
self-editing. This evolving mindset among students illustrates how Al, when used
critically, contributes not just to surface-level revisions but also to the refinement of
analytical thinking and scholarly expression qualities reflected in their improved
written performance.

Patterns of Al Tool Utilization Across the Writing Process

The quantitative analysis, based on structured questionnaire responses from
90 students, revealed distinct patterns in the utilization of Al tools throughout the
academic writing process. Descriptive statistics indicate that 84.4% of students
reported using Grammarly and Quillbot primarily during the post-drafting phase,
focusing on grammar correction (78.9%), sentence restructuring (66.7%), and
vocabulary enhancement (61.1%). In contrast, 72.2% of respondents engaged
ChatGPT during the ideation phase, particularly for generating outlines (65.6%),
translating complex ideas (59.4%), and refining tone into more formal academic
registers (53.3%). A cross tabulation between writing stage and Al tool preference
showed a statistically significant association (x* = 28.35, p < 0.01), confirming that
students’ engagement with Al was not random but strategically aligned with the
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cognitive demands of each phase in the writing process. For example, during the
ideation stage, Chat GPT was significantly preferred (Cramer’s V = 0.45), while
Grammarly dominated the revision and editing stages (Cramer’s V = 0.52).

Notably, 68.9% of students reported cross-verifying Al outputs with their own
linguistic judgment particularly in cases involving discipline-specific terms in Arabic
linguistics demonstrating a growing digital discernment. Moreover, 61.1% of
respondents expressed that Al assistance enhanced their efficiency, while 54.4%
perceived an improvement in their academic tone and lexical precision. These
findings suggest that students are not passive users of Al generated text but are
evolving into critical digital authors who engage Al as a collaborative agent. The
patterns observed support the notion of emerging digital academic agency, wherein
students selectively leverage Al capabilities to optimize different cognitive tasks in
writing, while maintaining authorial control and subject-matter integrity.

Table 2. Distribution of Al Tool Utilization Across Writing Stages

Writing Stage Al Tool Function Usage (%)

Ideation Chat GPT  Idea generation, outlining, translation 65.6%
Grammarly Refining language and tone 59.4%
Quillbot Rephrasing and style adjustment 53.3%

Post-drafting  Grammarly Grammar and syntax correction 78.9%
Quillbot Sentence restructuring 66.7%

As shown in Table 2, Grammarly was the most frequently used tool in the post-
drafting stage (78.9%), primarily for language correction. Chat GPT dominated the
ideation phase (65.6%) due to its ability to assist in conceptualization and academic
rewording. The high usage percentages across stages indicate strategic integration
of Al tools in accordance with the cognitive demands of writing.

Thematic analysis of students’ journal entries and interviews reinforced the
quantitative findings, revealing that most learners engaged with Al tools in a
purpose driven and context sensitive manner. During the early stages of writing,
particularly idea development and structuring, many utilized Chat GPT to clarify
abstract prompts and organize initial arguments. As the writing progressed, tools
like Grammarly and Quillbot were frequently employed for fine tuning grammar,
adjusting sentence variation, and ensuring coherence (Interview, Ezlin Lubna,
2025).

Rather than following Al suggestions blindly, students exhibited a pattern of
selective adaptation especially when dealing with theological vocabulary or
linguistically nuanced expressions common in Arabic academic discourse. Some
described a process of internal review before accepting Al modifications, showing
increased awareness of disciplinary style and accuracy. These patterns suggest a
gradual shift from tool dependency toward strategic digital authorship, where
students consciously integrate Al into their workflow without surrendering control
over the substance and intent of their writing.
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Ethical and Cognitive Engagement with Al Tools by Student Performance Level

The statistical analysis of students’ ethical engagement with Al tools reveals
clear performance based trends. As shown in Table 2, high performing students
(285) demonstrated significantly greater ethical awareness and self regulation in
their use of Al tools. A total of 82.6% reported using Al responsibly, while 78.3%
expressed explicit concerns about the academic implications of overdependence
particularly regarding originality and authorship. In contrast, students in the low-
performing group (<75) showed a markedly different pattern: only 39.7% reported
responsible usage, and more than half (61.8%) admitted to excessive reliance on Al,
especially during deadline pressure. Additionally, 52.9% of low scorers
acknowledged that their writing “felt less personal” when assisted extensively by Al

Table 3.

Ethical and Cognitive Engagement with Al Tools by Student Performance Level

Student Used A.l Eixpressed Reported Felt Lf)ss

Category Responsibly Ethical Concern Overreliance (%) of Voice

(%) (%) (%)

High-scoring
(285) 82.6% 78.3% 17.4% 13.0%
Mid-scoring () 4 55.19% 33.3% 28.9%
(75—84) . 0 . 0 . 0 . 0
Low-scoring 39 7q, 26.5% 61.8% 52.9%
(<75)

These results suggest a strong correlation between academic performance and
digital self-regulation. Students with higher scores were more likely to treat Al as a
complementary support system rather than a substitute for critical thinking or
linguistic effort. The disparity in perceived "loss of voice" across performance levels
reinforces the need to integrate ethical Al literacy into writing curricula, ensuring
that students not only harness the affordances of technology but also maintain
intellectual authorship and reflective learning.
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Alignment of Al Output with Arabic Academic Writing Standards

A quantitative analysis of student responses (N = 90) revealed significant
limitations in the alignment between Al-generated content and the rhetorical
conventions of Arabic academic discourse. As shown in Table 3, 74.4% of students
reported that while Al tools including ChatGPT and DeepL produced grammatically
correct Arabic, the outputs frequently lacked academic tone and discipline-specific
precision. This concern was especially pronounced among students working on
topics in theology, Islamic jurisprudence, and classical Arabic literature. A total of
68.9% of respondents indicated that Al failed to capture nuanced terminologies
including Tafsir, Usul Figh, and Nahwu-Sharaf, prompting them to revise large
portions of the generated content manually.

Table 4.
Student Evaluation of Al Output Quality in Arabic Academic Contexts

Indicator Agreement (%)
Al-generated texts are grammatically correct but lack academic 74.4%
tone
Al qften misrepresents theological and culturally specific 68.9%
terminology
Te:flc.her feedback remains essential when using Al tools in 81.1%
writing
Al tools are reliable for theology-specific or classical Arabic 26.7%
content
Prefer a hybrid approach (Al assistance combined with 71.1%

manual/teacher input)

Additionally, 81.1% of participants agreed that teacher feedback remained
essential to clarify discipline specific norms and ensure semantic coherence.
Interestingly, only 26.7% of students perceived Al tools as reliable for theological
content, while 71.1% reported a preference for hybrid workflows that combine Al
generated drafts with human-guided refinement. These results underscore that
while Al supports general structure and surface-level fluency, its limitations in
epistemologically rich and culturally bound disciplines call for pedagogical
safeguards. This includes integrating critical Al literacy and domain-specific
instructional feedback into Arabic academic writing curricula.

Perceived Impact of Al on Writing Confidence, Engagement, and Autonomy

Quantitative analysis from post-intervention questionnaires (N = 90) revealed
that 82.2% of students reported increased confidence in approaching academic
writing tasks after using Al tools. A total of 74.4% stated that these tools helped
them overcome writer’s block, while 70.0% acknowledged improved sentence
variety in their writing. However, the most substantial improvement was observed
among students who combined Al use with peer or lecturer feedback. Specifically,
67.8% of students who engaged in guided Al use (with human input) reported
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higher learning satisfaction, compared to only 44.4% among those who relied
exclusively on Al-generated suggestions.

Moreover, 72.2% of students perceived Al not as a replacement but as a
learning scaffold, suggesting a maturing perspective on digital tool use in writing.
These findings align with theories of scaffolded learning (Vygotsky, 1978), where
tools become more effective when integrated with dialogic support. Thus, the data
supports the interpretation that pedagogically guided Al integration fosters not only
writing improvement but also learner autonomy and reflective self regulation.

Table 4
Student Perceptions of Al-Assisted Writing after Intervention (N = 90)
0,
No. Indicator Yo
Agreement
1 Felt more confident in academic writing after Al usage 74 82.2%
Al tools helped overcome writer’s block 67 74.4%
3 Alimproved sentence variation 63 70.0%
4 Stronger learning outcomes when Al was combined with 61 67.8%
peer/lecturer feedback
5 Reliance on Al only (without human support) resulted in 40 44.4%
lower writing engagement
6 Al is seen as a learning scaffold rather than a final 65 72.2%

solution

The results demonstrate that Al based writing tools can significantly reduce
writing related anxiety and increase engagement particularly when used critically
and in tandem with pedagogical feedback. These patterns reinforce the role of Al as
a supportive cognitive partner, rather than a replacement for instructional
interaction. The findings further suggest the importance of embedding digital
literacy and writing strategy instruction into the academic curriculum to maximize
the autonomous yet reflective use of Al in scholarly contexts.

Discussion

The results of this study revealed a statistically significant difference in
academic writing performance between students who used Artificial Intelligence
(AI) and generative Al tools and those who did not. The experimental group, which
engaged with tools including ChatGPT, Grammarly, and SciSpace, achieved a
significantly higher posttest mean score (M = 87.13, SD = 4.95) compared to the
control group (M = 80.71, SD = 5.42). The independent samples t-test yielded a t-
value of 6.423 with a p-value less than 0.001, confirming the robustness of the
difference. Furthermore, the effect size (Cohen’s d = 1.04) indicates a large effect,
implying that the integration of Al writing assistants had a substantial and mean
ingful impact on students’ ability to produce scholarly articles.

These results affirm the theoretical proposition that Al can serve as an
effective cognitive tool, a concept rooted in Vygotsky’s sociocultural theory (1978),
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where tools and mediators play a critical role in shaping higher mental functions. In
this context, Al functions not only as a technical aid for grammar and syntax
correction, but as a mediational device that scaffolds students’ thinking, planning,
and execution during the complex process of academic writing. This is aligned with
the Writing-as-a-Process theory (Flower & Hayes, 1981), which emphasizes
recursive stages of planning, drafting, reviewing, and revising. Al tools facilitate
these stages by providing real time, personalized feedback and language modeling
that simulate dialogic writing interaction.

In alignment with previous studies (Liu et al., 2023), this study corroborates
the notion that Al-enhanced writing environments improve surface-level features
(e.g., grammar and coherence) while also supporting deeper textual development
including idea elaboration and logical organization. Liu et al. (2023) emphasized
that Al tools promote metacognitive awareness by alerting writers to structural
weaknesses and providing suggestions for revision. Similarly, Zhang & Yuan (2022)
noted improvements in student confidence and autonomy, as Al tools foster
iterative refinement that traditionally depends on teacher feedback (Zhang & Yuan,
2022).

Conceptually, the present study contributes a new layer of insight by
demonstrating that the benefits of Al tools extend beyond individual linguistic
features to the orchestration of academic discourse structures. This was evident in
the improvement of argumentation quality, paragraph coherence, and citation
integration among students in the experimental group. These elements are not
merely linguistic but rhetorical and epistemological, reflecting the ability to
construct knowledge through writing an advanced skill particularly essential in
journal article composition.

Moreover, the direction of the findings indicates that Al tools may act as
equalizers in heterogeneous classrooms, offering students with lower baseline
writing skills an opportunity to close the performance gap through access to real-
time guidance. This implication is critical in the context of Arabic language
education, where students may face unique challenges due to linguistic diglossia,
limited exposure to academic discourse genres, and traditional writing instruction
that often lacks revision-based pedagogy. Importantly, these findings open avenues
for rethinking the role of instructors not as mere evaluators but as facilitators who
integrate Al into blended pedagogical models. Al should not replace writing
instruction, but rather enrich it by enabling more frequent formative assessment,
allowing instructors to focus on critical thinking and content development. This
paradigm shift aligns with the broader movement toward Al Augmented Education,
where human and machine intelligence are used synergistically to improve learning
outcomes.
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Figure 1.
Conceptual model of Al writing assistants as cognitive scaffolds for academic
writing

Al Writing Assistants
(ChatGPT, Grammarly, SciSpace)

//\\
& Y
Cognitive scaffolding Process acceleration Equity & autonomy
(ideas, structure) (feedback, revision) (access, agency)
N, Z
\‘ l/

Improved academic writing quality
e Striicture ¢ Accuracy e« Academic tone ¢ Argument cohefence

The conceptual model above summarizes the pathways through which Al
writing assistants may support students’ academic journal writing. At the top of the
model are Al writing assistants (e.g., Chat GPT, Grammarly, SciSpace) used during
drafting and revision. These tools contribute through three mechanisms: cognitive
scaffolding (supporting idea generation and structuring), process acceleration
through rapid feedback and iterative revision, and equity and autonomy by
expanding access to writing support. Together, these pathways are expected to
improve writing quality in terms of structure, linguistic accuracy, academic tone,
and argument coherence, while still requiring human judgment for disciplinary fit
and ethical authorship.

First, cognitive scaffolding captures how Al writing assistants support idea
generation, outline building, and argument refinement, acting as interactive
prompts rather than mere proofreaders. Second, process acceleration reflects how
these tools reduce the time and cognitive load of drafting and revising by offering
immediate feedback and revision suggestions. Third, equity and autonomy refer to
the way Al-assisted support can broaden access to writing guidance and foster
learner agency, provided that instructors establish clear rules for transparency,
citation, and responsible use.

Conclusion

This mixed methods study provides evidence that Al writing assistants can
operate as cognitive scaffolds in academic journal writing among Arabic Language
Education students. Quantitative results show meaningful gains in writing quality
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for students who used Al tools during drafting and revision, and qualitative data
clarify the mechanisms behind these gains, including improved idea generation,
clearer organization, and faster iteration through feedback.

At the same time, the findings indicate that Al support is not a substitute for
disciplinary expertise or academic integrity practices: students still needed
instructor feedback to ensure rhetorical appropriateness, theological accuracy
where relevant, and responsible attribution. Key limitations include the single-
institution context, quasi-experimental group assignment, potential contamination
across groups, and the short observation window. Future research should test
longer term learning outcomes, compare different instructional integration models,
and develop assessment protocols that balance learning benefits with transparent,
ethical Al use.
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