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Abstract

This study compares the relationship between EFL learners' metacognitive awareness of the strengths, weaknesses, and
the quality of their writing under Al-assisted versus non-Al-assisted conditions. The study used a quasi-experimental,
repeated-measures design with 63 university-level EFL learners who completed argumentative writing tasks under both
conditions in a common timeframe. Two EFL professionals evaluated the anonymized submissions after each writing
session using a rubric comprising four criteria. Results indicated significant benefits of artificial intelligence (Al) in essay
writing with disparate scores between learners’ performance when they utilized Al (M= 11.06) compared to when there
was no Al support (M= 8.21), with an effect size of d= 1.29. Survey results indicated learners’ satisfaction with the results
achieved using Al (M= 7.25) compared to those achieved without it (M= 5.48). From the evaluators' perspective, however,
there was no significant qualitative difference between the two sets of essays. Another significant finding pertained to
learners’ perception of Al as a tool that improved the quality of their writing though with concerns of over-dependence on
it which can be inferred as an indication of metacognitive disconnect.

Keywords: Artificial Intelligence (Al); Metacognitive awareness; Metacognitive Disconnect; Self-Assessment; Writing
Performance
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1. INTRODUCTION

The evolution of generative Al tools such as ChatGPT and Grammarly has facilitated correction and editing of texts
across academic subjects and levels. Given their many benefits, these tools are being adopted in the teaching of
English as a foreign language, particularly in the development of writing. Apart from the secondary function of
editing, these tools are being extensively used for producing content on a large scale [7,10, 20]. In the current
educational landscape, the rapid development and widespread adoption of artificial intelligence tools that function
as metacognitive mirrors offer new opportunities for supporting learners’ metacognitive processes. They
encourage creativity, innovation, and reasoning in learners, thereby contributing to the development of writing
processes such as, reviewing, evaluating, and correcting errors [24,25, 26]. However, these tools represent a
double-edged sword. Although they can empower learners to produce writing that is accurate in terms of
grammar, style, and narrative structure, they may also generate psychological and metacognitive pressures [5, 7,
10].

Metacognitive disconnection has been identified as a significant factor influencing learners' self-efficacy and
motivation, acting as an obstacle that affects writing quality and the ability to improve it [7]. Several recent studies
have addressed and discussed specific aspects of this phenomenon highlighting the ‘Regulatory Gap’ between
metacognitive awareness and its actual enactment during writing [26], Critical-Al Gap between the technical use of
Al tools and the fulfillment of a task’s rhetorical purpose [26], and Affective-Performance Discrepancy, whereby
reported motivational gains do not correlate with measurable performance outcomes [7]. Psychological and
affective factors influence learners' motivation when making spontaneous educational decisions in the EFL
classrooms. These factors create time-constrained conditions during tests, prompting learners to review their
written work in a hurried and unsystematic manner, which may hinder methodical revision. Furthermore, affective
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states can intensify this tendency to rush, potentially leading learners to adopt less deliberate revision strategies
[14, 22]. Few studies have examined of how time-constrained metacognitive processes operate in the context of Al-
assisted English language learning in an EFL classroom, a gap which the present study aims to bridge. The study,
hence, addresses the following research questions:

1. In the context of EFL, is there a relationship between learners’ strengths and weaknesses during timed essay
writing and metacognitive disconnect?

2. How does the quality of writing compare in the presence versus absence of Al tools?

2. THEORETICAL FRAMEWORK

2.1. Metacognition and the Foundations of Metacognitive Disconnect

The three processes involved in writing—planning, monitoring, and evaluating—serve as the foundational for a
tripartite model of metacognition [28]. Each process addresses a specific aspect: planning, for instance, involves
organizing ideas and setting goals. Monitoring entails tracking progress, identifying errors, and addressing them.
Finally, evaluation determines the quality and effectiveness of the final product, while also considering the
methods employed to achieve it. This tripartite model provides a basis for examining the extent to which learners
may accurately identify the strengths and weaknesses in their own writing.

Based on this foundation, several established concepts describe situations where these subjective judgments fail to
track actual performance. Metacognitive inaccuracy refers to the failure to accurately assess one's own judgments
or performance. The failure may result from inadequate self-assessment skills, motivational biases, difficulty in
evaluating previous performance [1, 30], or the Dunning-Kruger effect which is a tendency for individuals with
lower levels of ability to overestimate their competence, whereas those with higher levels of ability may
underestimate theirs [15, 18].

Similarly, the concept of the illusion of knowing describes situations in which learners are overconfident about
their levels of understanding. Such judgments may be influenced by task characteristics, including text length and
question format [3,15]. Further, the gap between confidence during study and actual test performance may arise
because learners rely on cues that are available during study but absent during retrieval [2, 6, 17]. [8] provided
further support to this by highlighting significantly the gaps between reported humility and actual perceptual
accuracy in tasks. To sum up, cognitive psychology highlighted the disconnect between perceived and actual
performance as a long-recognized phenomenon not requiring a new label. Thus, it is the body of work that the
present study draws on in defining metacognitive disconnect as the discrepancy between learners' beliefs about
what they know or can do and their objectively measured performance.

2.2. Al-Assisted Metacognitive Disconnect: Extending the Construct

A recent line of research directly addresses this divergence in human-Al interaction. [16] proposed an Al-induced
metacognitive breakdown, describing a widening gap across four variables—outcome, perception, calibration, and
competence—as reliance on Al increases. [13] documented performance-belief gaps of up to 34.6 percent between
self-confidence and objective accuracy. They also identify "confirmation valuation," a phenomenon where reliance
on Al during highly difficult tasks increases even as confidence in the output and objective performance decline.

[12] described a related metacognitive tension between using Al to facilitate thinking versus substituting for it,
while [19] framed the situation in terms of calibration and misalignment, arguing that generative Al can improve
work outcomes while simultaneously reducing the accuracy of self-assessment. Similarly, the study by [23]
involving novice programmers reported an "illusion of competence," where struggling learners perceive high
performance despite heavy reliance on Al-generated output.

Overall, these studies characterize the phenomenon as a form of cognitive offloading, wherein users delegate
cognitive tasks to external systems. They highlight counterintuitive findings suggesting that high levels of Al
literacy are sometimes associated with less accurate self-assessment, as tech-savvy users may become
overconfident when evaluating Al-assisted outcomes [11]. Consequently, this research defines Al-assisted
metacognitive misalignment as the discrepancy between a learner's perceived understanding or ability and their
actual knowledge or competence when working independently. This occurs when Al-generated output enhances
immediate task performance or creates an illusion of understanding, without a corresponding improvement in the
learner's fundamental comprehension, knowledge transfer, or ability to verify the result [11, 12,13,16,19, 23]. This
recent debate on Al in education, where the need to preserve learner agency in the context of personalized and
adaptive learning is highlighted. Excessive dependence on automated systems may create a gap between
immediate performance support and the development of independent learning capabilities [31].

2.3. Application to EFL Writing Under Timed Conditions
In the field of EFL writing research, a general framework helps elucidate various gaps identified in recent studies.
[26] identified a gap between students' metacognitive awareness and its actual application during writing, as well
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as an "Al-criticality gap" between the technological use of Al tools and the achievement of the writing task's
communicative goal. [7] also observed a discrepancy between engagement and performance, where high levels of
student effort and motivation associated with Al use did not translate into tangible improvements in writing
quality. At the same time, Al tools can serve as "metacognitive mirrors," enhancing students' understanding when
the interaction is structured and reflective, thereby enabling them to make more accurate judgments over time
[26, 29]. Likewise, recent studies on Al-assisted academic tutoring emphasize the capabilities of LLMs in offering
interactive learning support, content creation, and knowledge enhancement. These applications highlight the need
to view Al as a tool to enhance learning, not replace it, and to encourage students to engage with the material on
their own [32].

It appears that time pressure exacerbates these changes. Under time constraints, students' revision behaviors may
become more erratic and less systematic, driven partly by affective states such as anxiety rather than by deliberate
revision strategies [14, 22]. Conversely, other studies have shown that Al-assisted feedback improves
argumentative writing performance under time constraints compared to unassisted writing or direct teacher
feedback. It is within this context of heightened time pressure and Al mediation that the present study examines
EFL students' awareness of their writing strengths and weaknesses, specifically, in comparison with writing
produced without Al assistance.

2.4. Previous Studies

[26] reported that Al-assisted reasoning can reveal a communication hurdle: students may use an Al tool
appropriately yet fail to achieve the key linguistic objective of the task. This finding is closely aligned with the
present research which distinguishes between proficiency in using Al and genuine communicative understanding
by examining the discrepancy between students’ self-assessed writing quality and their objectively assessed
performance.

[7] tracked low-proficiency EFL students using an Al-powered chatbot and found that although affective benefits
such as motivation and engagement increased following Al use, actual writing performance improved primarily in
terms of linguistic complexity. Their concept of a "readiness gap"—whereby learners’ proficiency must reach a
certain threshold before they can effectively utilize Al capabilities—offers a possible explanation for the individual
differences in cognitive processing observed in the present study.

[13] conducted a three-stage study of human problem-solving assisted by Al and found that trust and reliance on
Al increased even when actual performance and verification accuracy declined during highly challenging tasks.
Their proposed ‘verification paradox’ provides a possible mechanism for the widening of the metacognitive gap,
particularly when tasks are highly challenging, as was the case under the time-constrained conditions examined in
the present study.

[16] re-examined the Dunning-Kruger analogy in the context of Al assistance and proposed that Al can decouple
four variables that typically co-occur in unaided performance namely, product quality, self-perception, calibration,
and latent ability. This interpretation supports the view that Al-mediated calibration may constitute a distinct
dimension of metacognitive judgment rather than simply reproducing conventional forms of human
miscalibration.

[29, 34, 35] investigated the impact of an Automated Writing Evaluation (AWE) tool on metacognitive engagement
in persuasive writing. They reported that sustained interaction with AWE feedback prompted students to
recalibrate their perceptions over time, leading to heightened awareness of text structure and grammar. These
findings are consistent with the present framework’s proposition that Al feedback can function as a ‘metacognitive
mirror, potentially narrowing the gap between self-assessment and performance as interactions become
sustained and reflective.

[14] integrated a theoretical framework of metacognition—addressing metacognitive knowledge, experience, and
strategies across the planning, monitoring, and evaluation stages of EFL writing—by surveying 82 Croatian high
school students to assess their strategy use and attitudes toward ChatGPT. The results indicated that students
demonstrated strong metacognitive awareness during the planning stage but were less consistent in employing
strategies during the post-writing phase. Furthermore, the use of ChatGPT was largely confined to the pre-writing
stage, particularly for brainstorming and drafting, where students held positive, albeit cautious, attitudes toward
the tool. This discrepancy between strong awareness during the planning and less consistent strategy use during
monitoring and evaluation closely parallels the regulation gap described in the theoretical framework. It suggests
that within the context examined in this study difficulties in metacognitive regulation may become more apparent
during the later, revision-oriented stages of writing than during initial planning.

[9] piloted a four-stage, Al-integrated process-writing intervention consisting of self-assessment via rubric, Al-
assisted evaluation, Al-informed revision, and reflection with 35 university EFL pedagogy students at B1 and C1
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proficiency levels. Combining a structured feedback form with inductive thematic analysis of student reflections,
the study found that the participants reported benefits including immediate feedback, heightened metacognitive
awareness, and perceived improvement in writing quality. B1 students particularly valued grammatical and
structural support whereas C1 students valued assistance with argumentation and coherence. Because the study
measured perceived awareness and perceived improvement, it illustrates the limitations of self-report evidence
that the present study seeks to address by pairing self-assessment with objective performance measures.

[10] randomly assigned 60 Iranian intermediate EFL learners to receive either Al-mediated feedback, delivered
through the Poe application, or traditional teacher feedback, and assessed writing proficiency using IELTS Writing
Task 2 as pre- and post-tests. Students who received Al-generated feedback demonstrated significant
improvements in grammatical accuracy and coherence compared with those who received teacher-based
feedback. Follow-up discussions revealed that students valued the speed, personalization, and accessibility of Al
feedback, reporting that it enhanced their motivation and autonomy. However, participants expressed concerns
about the loss of human interaction, the risk of over-reliance, and the tool's limited sensitivity to contextual
nuances. These quantitative benefits and qualitative reservations highlight the distinction—underscored by the
current framework—between Al's tangible advantages in enhancing objective accuracy and the more complex
processes of student self-regulation and metacognitive judgment.

[24] conducted a 15-week action research study involving 148 undergraduate students at Bahauddin Zakariya
University in Pakistan. The experimental group used a suite of Al tools including ChatGPT, Claude Al, Meta Al, and
Canva, within a structured “cognitive partnership” model, whereas the control group received traditional, teacher-
led instruction. The experimental group achieved statistically significant gains in writing skills (Z = -6.325, p <
.001), while the control group also registered comparatively modest but statistically significant gains (Z =-2.128, p
= .033). Notably, substantial skill improvement was observed only after six to eight weeks of continuous use.
Qualitative analysis further indicated that participants perceived Al tools as cognitive partners, mirrors for
metacognitive processes, and instruments for fostering equity. The majority of participants (79.7%) reported
positive perceptions, and 86% expressed a willingness to continue using these tools. The researchers concluded
that an educational framework incorporating collaboration with Al was an important factor in achieving successful
and ethical outcomes. This finding is consistent with the present framework's proposition that structured and
reflective collaboration with Al may help reduce metacognitive discrepancies.

[28] conducted an eight-week mixed-methods study with 40 university students in eastern China. Participants
were randomly assigned to two groups: one used a generative Al chatbot namely, the Tongyi.ai platform, while the
control group used traditional resources. Outcomes were measured using the Metacognitive Awareness Inventory,
the Strategy Inventory for Language Learning, writing performance, interaction logs, reflective journals, and
interviews. The Al group demonstrated greater improvement than the control group in task strategy diversity,
metacognitive awareness, and writing performance. Qualitative data indicated that the chatbot supported task
planning, encouraged flexible and adaptive strategies, and enhanced metacognitive thinking, although participants
also expressed concerns about over-reliance on the tool and the accuracy of its outputs. These findings provide
empirical support for the three-component model of planning, monitoring, and evaluation that strengthens the
present framework, while the participants' concerns about over-reliance also reflect the tension between
performance gains and the potential risks of inaccurate metacognitive judgments.

[6] and [30], whose research predates the emergence of generative Al, established that illusions of competence
and metacognitive inaccuracy can occur in self-regulated learning even in the absence of technological mediation.
Their work provides an important baseline for the present study: it indicates that any metacognitive disconnect
observed in the Al-assisted condition may reflect ordinary human miscalibration rather than Al use itself.

In conclusion, the literature presents a layered understanding of metacognitive disconnect, extending from well-
established forms of human miscalibration to emerging Al-related mechanisms such as cognitive offloading,
variable decoupling, and the verification paradox, to documented manifestations in EFL writing including
regulatory and the affective-performance gaps. Taken together, these strands provide a rationale for examining
metacognitive disconnect specifically in timed, Al-assisted writing, where cognitive, affective, and technological
factors may interact to influence learners.

3. METHODOLOGY

3.1 Research Design

This study uses a quasi-experimental design to compare the quality of English writing of EFL learners under two
distinct conditions namely, with and without Al assistance. A dialectical writing task which requires the
presentation of arguments for and against a position was conducted in both conditions to isolate the impact of Al
use on writing and facilitate a direct comparison of results. Surveys before and after the study helped capture the
perceptions so that they could be correlated with actual performance.
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3.2 Participants

Initially the number of participants in the study was ninety-seven, all female learners enrolled in the seventh and
eighth levels of the Department of English Language and Literature at the College of Languages and Humanities,
Unaizah, Qassim University. Out of these, thirty-two were excluded from the final sample. Fifteen of these students
participated in a pilot study and were excluded from the study to avoid skewing the original sample. The
remaining seventeen were excluded for failing to meet all study requirements. The failure refers to not completing
questionnaires or tests, or both. Consequently, the final study sample consisted of sixty-five participants.

Before being enrolled at the English department, all participants had completed preparatory English language
courses from level one to level six which included courses in communication skills and translation, creating a
robust foundation for their language development.

3.3 Instruments
The study used three instruments for data collection: i) a controlled essay writing task, ii) a writing assessment
rubric, and iii) questionnaires administered before and after the writing tasks.

3.3.1 Essay Writing Task

All participants completed an English writing task first without Al-assistance and thereafter with the freedom to
use any generative Al tool of their choice. The exercises were to be completed within the stipulated timeframe of
45 minutes each.

3.3.2 Writing Assessment Rubric

Essays from both the exercises were evaluated for vocabulary usage, guiding instructions, information sources
application, grammatical accuracy, and writing proficiency. Each dimension was scored on a scale (1 = poor, 5 =
excellent) with a maximum possible total of twenty points.

3.3.3 Questionnaires
Two questionnaires were administered immediately after each writing task in the study to gather comprehensive
data on participants’ perceptions and experiences with the two writing modalities.

4. RESULTS AND DISCUSSION

4.1 Preliminary Analyses
The final group included in the statistical analysis consisted of 63 individuals with usable writing output (two
were excluded during data processing because their essays failed to reach the minimum word limit).

4.2 Writing Quality: Instructor-Assigned Scores Under Al-Assisted versus Non-Al-Assisted Conditions

A paired-samples t-test compared the instructor-assigned scores across conditions. Essays written with Al
assistance received scores higher (M = 11.06, SD = 2.05) than essays written without Al assistance (M = 8.21, SD =
1.97), t(62) = -10.25, p < .001, 95% CI for the mean difference [-3.41, -2.30], Cohen's d = 1.29 (a large effect),
confirmed by a Wilcoxon signed-rank test (p <.001).

These results indicate that Al assistance led to a visible and measurable improvement in writing quality of the EFL
learners. This finding aligns with previous studies that concluded that Al-generated suggestions (even if imperfect)
may increase linguistic accuracy and coherence (Elghani & Asadzadeh-Maleki [10]; Rashid et al. [25]).

4.3 The Metacognitive Gap: Self-Overestimation With and Without Al Assistance

The central test of the study's research question compares each participant's metacognitive gap — the extent to
which her self-predicted score exceeded her actual, instructor-assigned score — between the two writing
conditions. Under non-Al conditions, participants overestimated their performance by an average of 5.48 points
(SD = 2.9). With Al support, these self-assessment ratings increased significantly, reaching a mean score of 7.25
(SD = 2.37 for the Al group). Comparative analysis confirmed the statistical significance of this difference—t(62) =
-4.50, p < .001, 95% CI of the difference [-2.57, -0.99], Cohen's d = 0.57 (medium effect size)—a result further
supported by the Wilcoxon test (p < 0.0). In other words, although the Al assistance improved writing quality,
participants perceived this benefit more than the actual improvement achieved, even surpassing the tendency to
overestimate their unaided writing abilities. This provides clear statistical evidence of the difference between
perception and reality when using Al: the benefits of perceived Al exceed its objectively measurable value.

4.4 Relationship Between the Non-Al and Al-Assisted Metacognitive Gaps

To determine whether the tendency to overestimate performance capabilities is an intrinsic trait or a context-
dependent phenomenon, the conditions during the non-Al and the Al-supported writing were directly compared.
The two gap scores were positively but only weakly-to-moderately associated, Pearson r(61) = .314, p = .012
(Spearman p = .282, p = .025). Participants who overestimated their non-Al performance more also tended to
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overestimate their Al-assisted performance, but the association was modest, indicating that overestimation is only
partly a stable trait; a substantial portion of each participant's degree of overestimation appears to be specific to
the particular writing condition.

4.5 Calibration Accuracy Within Each Writing Condition

A complementary way to assess metacognitive accuracy is to correlate predicted and actual scores within each
condition. Under non-Al conditions, predicted (PS) and actual (AS) scores were positively correlated, r(61) = .338,
p =.007 (p = .400, p =.001). Under Al-assisted conditions, predicted (PS-Al) and actual (AS-AI) scores showed an
almost identical correlation, r(61) =.338, p =.007 (p =.318, p =.011). A Fisher r-to-z comparison confirmed these
two correlations did not differ, z = 0.001, p = .999. This indicates that the accuracy with which participants'
predictions tracked their actual scores was essentially unchanged by Al assistance; what changed between
conditions was not calibration accuracy but the direction and average magnitude of the miscalibration —
participants were consistently optimistic in both conditions, and significantly more so when Al was used.

4.6 Qualitative Analysis of Open-Ended Questionnaire Responses
In addition to the quantitative results reported above, participants’ open-ended responses to pre-task and post-
writing questions were analyzed qualitatively. Duplicate or identical responses were counted only once per entry.

4.6.1 Al Tools Used by Participants

It was part of the design of this study that participants could use different Al writing tools, though they were
requested to name the specific tool(s) they used. Table 1 below summarizes the frequency of use of the tools
available in Saudi Arabia and that the participants could use individually or in combination (N = 63). This number
exceeds 63 because many participants named more than one Al tool.

Table 1. Frequency of Al Writing Tools Used by Participants

Tool Participants (n)
ChatGPT 54
Gemini 19
Grammarly 15
Google Translate 9
DeepSeek 4
Claude 2
Duolingo 1
Mindgrasp 1
QuillBot 1
Unclear / unclassifiable response 2

Note. N = 63; participants could name up to three tools.

Comparing different Al-tools, ChatGPT appears to be the most widely used technology—accounting for 86% of all
responses, followed by Gemini (30%) and Grammarly (24%).

4.6.2 Typical Al-Assisted Writing Process (Pre-Task Reflection)

The results showed that the participants’ responses fell into three common practice categories when they
described their English writing processes. The most common approach—often referred to as the “post-writing”
phase—involved writing independently first, using Al only to correct grammar, improve vocabulary or rewrite
sentences (“I write what I want to say first, then use Al to make corrections later, not before”). A second group
described an Al-assisted approach: using Al to research or organize ideas—especially when lacking a starting
point—while personally handling the actual writing and structure (“I organize my thoughts, although not
necessarily in a formal outline; I may use Al to generalize or identify ideas but, in the end, I draft the text myself”).
A third smaller group described a hybrid (partly automated) approach: using Al tools to generate the bulk of the
text, with the individual focusing mainly on final editing and revision (“using Al at every stage, from topic selection
to final editing”). Participants described their use of Al in these scenarios—originally conceived in Arabic—using
English terms.

4.6.3 Non-Al Condition: Process and Challenges

When describing the process of writing without Al tools, many participants revealed an unstructured approach:
“writing whatever comes to mind without a specific plan” and “writing freely (without detailed planning) and
editing the text later, if time permits.” These were common responses—highlighting an obvious contrast to the
structured, goal-directed planning methods described earlier.

Several participants linked this directly to low confidence in their unassisted language ability (“I always feel my
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wording is weak”; “I wrote only basic sentences to avoid grammatical mistakes because I don't trust my language
level”). Notably, a subset of participants reported relying heavily on memorized content for exam-style writing and
struggled specifically because this task used an unfamiliar topic with responses such as, “I can't write during
exams unless I have already written about the topic before i.e.,, memorized it”; “I didn't plan before writing and felt
I couldn't focus — this is a problem for me because I usually prefer planning, and in exams I rely on what I've
already practiced.” The most frequently cited difficulties were spelling and grammatical errors, inability to
generate or organize ideas for the given topic, self-doubt about their general language proficiency, and discomfort
with not being able to use Al at all reflected in responses such as, “I've grown used to relying on it for writing about

any topic.”

4.6.4 Al-Assisted Condition: Usage Patterns and Challenges

In describing how they used the Al tool during the Al-assisted task specifically, participants' responses again
spanned from correction-only use (“I wrote it my way first, then used it for correction”) to full delegation (“I gave
it the required topic and let it do the writing; all I did was ask it to shorten long sentences”), with several
participants describing an iterative loop of requesting revisions until the output matched their intent (“I gave it the
topic and let it write, then corrected what it wrote and kept editing or re-requesting edits until I reached the ideas
[ wanted to express”).

5. DISCUSSION

Results in the study indicate that though the Al intervention did not produce significantly different scores
compared to non-Al-assisted writing, it contributed to refining the learners’ writing, adjusting concepts, and
producing content aligned with the writing objectives.

Taken together, findings in this study provide nuanced empirical support for the Al-assisted metacognitive
disconnect described in the theoretical framework. The disconnect identified here is not a failure of Al to help, but
a failure of self-assessment to track how much it helped: participants' predicted improvement exceeded their
actual improvement to a significantly greater degree than the overestimation already present in their non-Al self-
assessments. This pattern aligns closely with the affective-performance discrepancy reported by [7], in which Al-
related gains in confidence and perceived competence do not scale proportionally with objectively measured
gains, and with the regulatory gap described by [23], in which learners' metacognitive awareness fails to translate
into accurate self-evaluation during Al-mediated writing.

The finding that within-condition calibration accuracy itself did not differ between Al-assisted and non-Al writing
(identical correlations of r = .34 in both conditions) is an important qualification: participants were not
systematically worse at judging their own work when Al was involved — they were, on average, similarly
(imperfectly) calibrated in both conditions, but calibrated around a higher, more optimistic baseline when using
Al This aligns with the concept of [16] that Al-induced indirect reasoning processes and the framework of [19] on
performance outcomes and judgment errors.

The weak correlation between non- versus Al-assisted performance (r = .314) further suggests that the level of
outcome reproducibility reflects a stable individual characteristic, reminiscent of the verification paradox noted by
[13]. Reliance on Al and its products can increase without a corresponding improvement in learners’ ability to
verify these results, meaning that reassessment in one context yields limited information about reproducibility in
another context. This, along with the lack of association between general self-perception and actual performance,
indicates that the observed difference in judgment is task- and context-specific rather than a stable feature of
overconfident or underconfident individuals. Supporting the findings of [23], it is suggested that even students
with self-assessment skills may have an inflated view of their abilities when working with Al in these scenarios.

In practice, these findings indicate that the primary risk associated with time-pressured Al-assisted writing is not
the failure of the tool itself but rather the tendency of students to attribute more value to the Al output than is
warranted. If not addressed, this may lead to a decrease in independent effort or an overreliance on technology.
This is in line with the broader research on Al in education, which emphasizes the benefits of Al in delivering
personalized feedback, detecting learning gaps, and the concerns about transparency, academic integrity, and
over-reliance on Al systems [33]. This interpretation, along with its educational implications, is discussed in the
results and recommendations sections below.

6. CONCLUSION

This study set out to examine the relationship between EFL learners' metacognitive awareness of their writing
strengths and weaknesses and the quality of their Al-assisted versus non-Al-assisted writing under timed
conditions. Using a quasi-experimental, repeated-measures design with 63 university-level EFL female learners,
the study compared each participant's self-predicted and instructor-assigned rubric scores across both conditions.

Important conclusions follow directly from the results. First, Al assistance produced a genuine, objectively
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measured improvement in writing quality under timed conditions: essays written with Al assistance scored higher
on the instructor rubric (M = 11.06/20) than essays written without it (M = 8.21/20), a large effect (d = 1.29). This
study therefore does not support a view of Al assistance as ineffective or harmful to writing quality in this
population; on the contrary, it offers measurable support for grammatical, lexical, and organizational aspects of
argumentative writing produced under time pressure.

Second, and central to the study's research question, learners' metacognitive awareness did not keep pace with
this real improvement. Participants overestimated their own performance in both conditions, but the
overestimation was significantly larger when Al was involved (MG-AI = 7.25 points) than without it (MG = 5.48
points), t(62) = -4.50, p < .001. The gap between predicted and actual scores widened by roughly two points on a
20-point scale specifically because of Al assistance, even though within-condition calibration accuracy — how well
predictions tracked actual scores — did not differ between conditions (r = .34 in both cases). This is the clearest
evidence in the dataset of an Al-assisted metacognitive disconnect: learners correctly perceived that Al helped
them, but they systematically over-credited how much it helped.

Taken together, these findings refine rather than confirm the metacognitive disconnect construct as applied to Al-
assisted EFL writing. The risk Al assistance poses under timed conditions, at least in this sample, is not that it fails
to help, but that learners' confidence in its help exceeds the help itself — a distinction with direct implications for
how Al tools should be introduced and scaffolded in the EFL writing classroom, discussed under
Recommendations below.

7. RECOMMENDATIONS

The study proposes the following recommendations:

1. Integrating training on Al-supported task refinement:

Since the gap in understanding is created in Al-assisted scenarios, the refinement process should be embedded
in the Al-supported task itself. For example, students can compare their initial drafts to the teacher’s choices
immediately after each assignment and provide detailed descriptions of which parts of the Al-assisted project
they personally improved, as opposed to elements that were modified with minimal individual input.

2. Redesign assessment methods to reward meaningful engagement:

Programs that allow Al-assisted writing in structured or supervised environments should adjust their rubrics or
employ process-based assessment. It encourages students to critically evaluate and refine Al-generated products
rather than simply embrace them—especially given the important role Al plays in the final product.

3. Expand and diversify future samples:

Future research should apply this study design using larger, gender-balanced samples across different
organizations, skill levels, topics, and narrative types to determine whether the observed differences extend
beyond a single dialectical writing task.

4. Reporting scores for each level:
Researchers should record and report scores for each level of assessment—rather than aggregating scores—to
allow for direct verification of the validity of the different levels.

5. Long-term intervention evaluation:
As discrepancies increase without a corresponding decrease in writing accuracy, future studies should
investigate whether repeated practice can reduce students’ overreliance on Al

8. LIMITATIONS

The female only sample of the study limited to a single university reduces the broad reach of the findings to other,
different learner samples. It is hoped that future endeavors will enroll more diverse participants to rule out this
limitation.
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