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Students learning English as a foreign language (EFL) often face
challenges in achieving both linguistic accuracy and fluency,
primarily due to the absence of prompt and personalized feedback.
Al-generated corrective feedback (AIGCF) offers a promising
opportunity by providing timely, tailored support designed to
enhance learner autonomy and language proficiency. This study
examined the predictive relationships between AIGCF, self-
regulation, and language proficiency within a sample of 125
undergraduate students majoring in English Language and
Literature at universities in Saudi Arabia, utilizing a non-
interventional correlational design and multiple regression analysis.
Data were collected utilizing dependable instruments, including a
self-regulation questionnaire, a language proficiency assessment,
and a perception scale for AIGCF. The Pearson correlation analyses
revealed significant positive relationships between AIGCF and self-
regulation, AIGCF and language proficiency, and between self-
regulation and language proficiency. The findings from the multiple
regression analysis indicated that AIGCF and self-regulation
together accounted for 36% of the variance in language proficiency.
Self-regulation was identified as the more substantial predictor

: Al- when compared to AIGCF. The findings suggest that students who
generated corrective engage positively with AIGCF are likely to exhibit enhanced self-
feedback; Self- regulatory behaviors, which in turn contribute to higher proficiency
regulation; Language  levels. This study, situated within the evolving educational
proficiency; EFL landscape of Saudi Arabia and aligned with the digital goals of
learners; Multiple Vision 2030, provides empirical evidence highlighting the
regression; Saudi significance of integrating AIGCF and self-regulation training into
Arabia EFL programs.
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The rapid progress of artificial intelligence (Al) technologies has greatly influenced multiple
sectors, with education, especially in language learning, reaping considerable benefits from
these innovations. Wiboolyasarin et al. (2024) highlight the significance of Al-deriven tools in
fostering collaborative writing environments within EFL contexts, which can enhance
proficiency through interactive feedback mechanisms. Escalante et al. (2023) emphasize the
importance of Al-generated corrective feedback (AIGCF) as a crucial application, underscoring
its potential to foster learner independence, enhance language skills, and alleviate the workload
for instructors. Students learning English as a foreign language (EFL) often face difficulties in
attaining both accuracy and fluency, which frequently stem from a lack of opportunities for
immediate, tailored assistance (Bitchener & Ferris, 2012). Timely and customized corrective
feedback, as emphasized by Havranek (2002), is crucial for improving second language (L2)
acquisition. Al-driven systems offer a hopeful approach to addressing persistent issues related
to educator availability and scalability (Hwang et al., 2025; Namaziandost, 2025; Rezai et al.,
2024). Kinder et al. (2025) illustrate this by emphasizing how adaptive AIGCF improves
teacher education, providing reliable pedagogical support.

To make the most of this potential, we must situate AIGCF within the broader framework of L2
teaching methodologies. Offering corrective feedback is essential for improving metalinguistic
awareness, encouraging self-monitoring, and assisting in error correction, all of which facilitate
a faster mastery of language structures. For an extended period, human educators have acted as
the primary sources of this kind of feedback (Lin & Crosthwaite, 2024). Nonetheless, issues
like large class sizes, varying levels of instructor expertise, and delayed feedback have sparked
an increasing interest in automated solutions. Recent advancements in generative Al,
particularly with large language models such as GPT-4, have resulted in the creation of
sophisticated feedback systems that surpass earlier rule-based or template-driven approaches
(Wu etal., 2025). These systems employ advanced language processing methods and sequential
reasoning prompts to improve accuracy, reliability, and teaching effectiveness. Muiioz et al.
(2025) performed a comparison of feedback produced by ChatGPT and direct corrections given
by humans in L2 writing. Their findings showed that the AIGCF was generally more effective,
though they proposed that hybrid models might improve results even more. This development

represents a noteworthy progression in the provision of automated feedback (Messer et al.,
2024).

AIGCF involves utilizing Al-deriven systems, including large language models, to
automatically detect language output errors and suggest corrections or enhancements. This
approach contrasts with conventional teacher-led feedback, which relies on human participation
and faces scalability issues, as well as earlier automated systems that depended on inflexible
rules without grasping the context. AIGCF effectively aligns with the principles of feedback
literacy, enabling learners to cultivate skills in understanding and applying feedback
proficiently. Furthermore, it aligns with models of human-computer interaction that highlight
flexible, learner-focused designs. For example, Barrot (2023) explores how these Al-driven
tools enhance feedback literacy in writing assignments, allowing students to engage more
actively with corrections.
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AIGCEF can significantly improve self-regulation among EFL learners. Self-regulation refers to
the capacity of learners to structure, oversee, and modify their methods, serving as an essential
element for independent learning and continuous success in language development
(Zimmerman, 2000). This encompasses processes associated with reflecting on personal
learning, including goal setting and self-assessment, along with behavioral and motivational
aspects that empower individuals to take control of their educational journeys. Essential
elements encompass monitoring advancement, autonomous learning, -efficient time
management, and assessing outcomes (Mammadov & Schroeder, 2023). In the field of L2 or
foreign language acquisition, self-regulation aids learners in handling complex input and
output, choosing appropriate strategies, and overcoming challenges (Zimmerman, 2015).
Strong self-regulatory skills are linked to greater independence, better performance, and
positive learning attitudes (Winne & Hadwin, 2010). In platforms that utilize Al, the
significance of self-regulation grows as students must independently interpret feedback, make
adjustments, and improve their skills without continuous oversight from instructors (Chang &
Sun, 2024). As a result, nurturing these skills not only encourages immediate progress but also
equips learners for ongoing adaptation in various educational settings. Recent research by Xiao
and Liu (2024) demonstrates how Al-driven chatbots support the development of self-regulated
writing skills, emphasizing positive links to self-efficacy and strategic adjustments.

The AIGCF has the potential to impact overall language proficiency. Proficiency includes a
variety of interconnected skills, such as reading, writing, listening, speaking, vocabulary, and
grammar, all of which are crucial for effective communication and academic achievement
(Council of Europe, 2001). The development of these abilities takes place in a mutually
influential manner, shaped by instructional approaches, types of feedback, and individual
techniques, such as self-regulation (Al-khresheh et al., 2025). Written corrective feedback often
has a more direct impact on grammar and writing accuracy, whereas oral input may be more
beneficial for improving pronunciation and fluency (Patra et al., 2022).

The effectiveness of feedback, whether provided by humans, Al, or a blend of both, hinges on
how learners absorb, integrate, and respond to it. This process is intricately connected to their
metacognitive awareness and self-directed practices (Nicol & Macfarlane-Dick, 2006). Self-
regulatory practices, including goal setting, progress tracking, and making necessary
adjustments, are essential for improving proficiency in different domains, facilitated by the
influence of feedback (Zhu et al., 2024). A thorough view of acquisition should take into
account the interrelation of different feedback types, agency, and the complex evolution of
proficiency. Wang (2024) contributes to this discussion by illustrating how Al's adaptive
feedback boosts engagement, connecting self-regulation with advancements in EFL writing
skills.
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Theoretical and Empirical Foundation of the Study

This study is grounded in the social cognitive theory of self-regulation, depicting it as a cyclical
process comprising three key phases: forethought, where learners set goals and devise
strategies; performance, which involves self-monitoring and management; and self-reflection,
focusing on assessment and adjustment. AIGCF has the ability to engage with these stages by
offering external cues that improve internal processes. For instance, it can assist in planning by
providing targeted goal suggestions, enhance results through prompt feedback, and promote
self-reflection by recommending modifications. We propose that these interactions could lead
to enhancements in self-regulation and language abilities. Recent studies, including those by
Du (2025), support this viewpoint; they found that Al-driven tools in mobile applications
promoted self-regulated behaviors in EFL vocabulary acquisition, linking external feedback to
the improvement of internal strategies.

Research has increasingly focused on the effects of AIGCF on different facets of language
learning. Wu et al. (2025) demonstrated that GPT-4, when utilized with tailored prompts,
surpassed traditional tools in accuracy and reliability. This development resulted in enhanced
writing quality and lessened the burden on educators, despite occasional occurrences of
excessive corrections. Similarly, Zhang et al. (2025) compared pure AIGCF with hybrid models
in L2 academic writing, emphasizing Al's strengths in grammar and sentence-level
improvements, while hybrid models showed greater effectiveness in enhancing motivation and
cultivating advanced skills. Fujisawa and Shintani (2025) employed depth of processing theory
to investigate the distinctions between direct feedback and Al reformulations. Their findings
showed that human-led approaches often enhanced the retention of grammar, whereas Al
exhibited potential for scalability.

Alongside East Asian and Western studies, research within Arab EFL contexts highlights the
importance of Al-generated feedback in areas that have been less examined. Elmotri et al.
(2025) emphasized the positive aspects of user-friendliness and accuracy enhancements of
AWCEF, along with reduced instructor workloads, while underscoring the significance of
customized adaptations. Asadi et al. (2025) expanded on this by examining ChatGPT alongside
teacher feedback, noting considerable enhancements in writing across multiple criteria, while
also raising concerns about plagiarism and an overreliance on Al. The findings align with
broader trends; for instance, Ebadi and Amini (2024) showed that Al-driven chatbots in Iranian
EFL contexts improved engagement, while also emphasizing the importance of taking
precautions to avoid dependency.
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Numerous studies often emphasize the establishment of causal relationships through
experiments, frequently overlooking broader correlational viewpoints. A notable limitation lies
in the heavy reliance on controlled trials assessing the immediate effectiveness of AIGCF, with
insufficient attention given to predictive models that link learners' perceptions of Al to factors
like self-regulation and skill development. This study addresses a notable gap by exploring
predictive relationships in Saudi Arabia, a setting shaped by the digital strategies of Vision 2030
and the distinct challenges encountered by Arab EFL learners, particularly those pertaining to
cultural factors linked to self-regulation and technology adoption. This method connects
correlational and experimental frameworks, offering a comprehensive theoretical insight into
AIGCF's impact on autonomy and delivering practical advice for the incorporation of
educational technology in the Gulf region. This study examines how AIGCF predicts the self-
regulation and proficiency of EFL learners by employing multiple regression analysis.
Consequently, four research questions were crafted as follows:

1. Is there a statistically significant relationship between AIGCF and the self-regulation of EFL
learners?

2. Is there a statistically significant relationship between AIGCF and the language proficiency
of EFL learners?

3. To what degree do AIGCF and self-regulation forecast language proficiency in EFL learners?
4. Which predictor demonstrates a greater predictive power for language proficiency in EFL
learners: self-regulation or AIGCF?

Design of the Study

This research employed a non-interventional correlational design to investigate predictive
relationships and natural associations among variables, avoiding any experimental
manipulation. This method thoroughly examines the connection between AIGCF and self-
regulation concerning language proficiency in standard educational environments.
Correlational designs enable researchers to identify patterns of co-variation in real-world
settings, offering preliminary insights into potential influences without the limitations of
artificial controls. This design choice is in harmony with the current study, as it accurately
mirrors the real-world dynamics found in EFL contexts in Saudi Arabia, where ethical
considerations and practical constraints make experimental interventions less feasible
(Mohammed, 2023). This approach highlights predictive patterns, laying the groundwork for
future causal inquiries while respecting the complexities of learner experiences.

Participants

This study involved 125 undergraduate students majoring in English Language and Literature,
chosen from different universities across Saudi Arabia. Participants were selected through
convenience sampling, emphasizing those who were easily accessible and eager to take part.
This approach is often utilized in studies concerning EFL, especially when it is challenging to
reach diverse populations (Riazi, 2016). This method facilitates efficient data collection;
however, it restricts the capacity to generalize, as the sample may not sufficiently reflect the
broader populations of EFL learners in the region. The group consisted of 64 males and 61
females, leading to a nearly balanced gender distribution. It is essential to maintain this balance
in EFL research, as evidence indicates that gender may influence language learning strategies
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and self-regulation. For instance, research shows that females often indicate a higher utilization
of metacognitive strategies (Bouirane, 2015; Callan et al., 2016). All participants were aged
between 21 and 33, aligning with the typical demographic profile of university students in Saudi
Arabia. To ensure continued relevance, we required a minimum of two years of formal English
instruction, as well as prior experience with online tools like language applications or platforms.
This criterion focused on learners who are proficient in digital resources, enabling them to
effectively explore AIGCF's predictive role in self-regulation and skill development. The
process was reliably directed by ethical practices. We detailed the study's objectives,
implemented confidentiality measures, and clarified the rights to withdraw. All participants
provided written informed consent, adhering to the established guidelines in the field of applied
linguistics research (British Association for Applied Linguistics, 1994).

Instruments

This research employed a revised version of the Self-Regulation Questionnaire (SRQ) to
evaluate the self-regulation of learners, drawing on the foundational work by Brown et al.
(1999). The SRQ, in its original form, consists of 63 items aimed at evaluating a person's self-
regulatory skills through seven key phases: collecting relevant information, comparing actions
to set standards, initiating change, exploring options, formulating a strategy, implementing the
strategy, and assessing the effectiveness of the plan. Participants assess each statement on a
five-point Likert scale, ranging from "strongly disagree" (1) to "strongly agree" (5). In this
study, we refined the SRQ to consist of 40 items. This method improved practicality, minimized
participant fatigue, and increased relevance to higher education EFL settings. Items were
removed based on two primary criteria: significant conceptual overlap with other items or
limited relevance to academic self-regulation in language learning, as determined through
expert consultation. The revised instrument guaranteed equitable representation of the seven
phases, while omitting elements that were not in harmony with the educational and cultural
context of the study. Our edition includes examples such as "I typically keep track of my
progress toward my objectives" (from the monitoring stage), "If I wished to change, I believe I
could achieve it" (initiating change stage), and "I feel disappointed when I fail to meet my
objectives" (evaluating effectiveness stage). The modified SRQ scores range from 40 to 200,
with higher scores indicating improved self-regulatory abilities. Our analysis revealed that an
exploratory factor examination validated the seven-phase framework, yielding factor loadings
between .62 and .85 and accounting for 68% of the variance. Additionally, the adaptation
comprising 40 items exhibited excellent internal consistency, as indicated by a Cronbach's alpha
of .89.

We assessed language proficiency through a test developed by researchers that aligns with the
B2 level of the Common European Framework of Reference for Languages (CEFR),
concentrating on reading, writing, listening, and grammar skills. The assessment comprised 40
items, featuring both multiple-choice and short-answer formats, divided into four distinct
sections: reading comprehension (10 items), grammar and vocabulary (10 items), listening
comprehension (10 items), and writing (scored out of 10 using a rubric). The writing rubric
emphasized four essential criteria: content and relevance, which assessed clarity and the
appropriateness of ideas; organization and coherence, evaluating logical structure and flow;
language use, focusing on grammatical and lexical accuracy; and mechanics, addressing
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spelling, punctuation, and formatting. Each criterion received a score ranging from 0 to 2.5,
leading to a maximum possible score of 10 points. The overall scores varied from 0 to 40, with
one point awarded for each correct answer in the objective sections and a maximum of 10 points
allocated for writing tasks. A pilot test was conducted with 30 students who closely resembled
our primary group, and both item analysis and expert feedback effectively validated the content.
Additionally, the reliability assessments produced a Cronbach's alpha of .83, demonstrating
robust internal consistency.

The third instrument, the AI-Generated Corrective Feedback (AIGCF) Scale, was a carefully
crafted questionnaire intended to collect learners' perceptions, attitudes, and responses to
AIGCEF. The AIGCF Scale was developed to meet this requirement, drawing on insights from
feedback literacy, learner autonomy, and technology-enhanced language learning. The
assessment comprises 25 items categorized into three sections: Perceived Usefulness (for
example, "The AI feedback helped me improve my grammar and vocabulary"), Affective
Response (such as, "I felt more confident after receiving the Al feedback"), and Revising
Behavior (like, "I modified my writing based on the feedback given"). Responses are evaluated
on a five-point Likert scale, with 1 representing Strongly Disagree and 5 indicating Strongly
Agree. Three experts in applied linguistics and educational technology assessed the scale to
confirm its content validity. Following this, we carried out a pilot test with 25 EFL learners who
were excluded from the main sample. Preliminary data indicate that the item-total correlations
and exploratory factor analysis validated a three-factor structure, with loadings between .58
and .82, accounting for 72% of the variance. The final scale exhibited outstanding reliability,
attaining a total Cronbach's alpha of .91, while the subscale values varied from .83 to .87.
Data Collection and Analysis Procedures

This study employed a non-interventional, correlational method to fulfill its objectives.
Researchers gathered data in person within organized settings, employing established
methodologies in the field to enhance participant comfort and ensure the reliability of responses.
Before starting data collection, ethical approval was secured from the research ethics committee
of the host institution. The participants received a clear summary of the study's goals, a
guarantee of confidentiality for their responses, and the freedom to withdraw at any time should
they wish to do so. All individuals provided their written informed consent, and the process
respected cultural sensitivities in the area to foster trust and encourage participation. Data
collection occurred in university classrooms or seminar rooms, where paper questionnaires
were distributed alongside detailed instructions. The assessments took place over three
consecutive days to promote thoughtful responses and reduce fatigue. Each day focused on a
specific questionnaire, allowing participants 35 to 45 minutes to complete it at their own pace.
Furthermore, a two-hour break was scheduled between sessions on the same day when needed,
providing an opportunity for rest and mental refreshment. The investigator remained on-site to
offer clarification when necessary and to maintain uniform conditions throughout all locations.
After completion, questionnaires were quickly collected to ensure the integrity of the data. A
comprehensive manual review was performed, removing any incomplete or inconsistent
responses, which led to a robust dataset for analysis. Entries that fulfilled the criteria were
methodically coded and input into SPSS version 26. The initial descriptive statistics offered a
concise overview of essential trends, encompassing means and standard deviations. Following
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this, the analysis of Pearson correlation coefficients uncovered the relationships between the
variables, while multiple regression models evaluated the predictive ability of AIGCF on self-
regulation and proficiency. Before performing these inferential tests, we confirmed that
assumptions like normality, linearity, and homoscedasticity were validated using Q-Q plots and
residual scatterplots, ensuring they met the required standards for reliable results.

This section presents the findings of the study through descriptive statistics, correlation
analyses, and multiple regression analyses, aimed at exploring the relationships among AIGCF,
self-regulation, and language proficiency. To address Research Questions 1 and 2, which
investigate the relationships between AIGCF, self-regulation, and language proficiency,
Pearson correlation analyses were conducted. Table 1 presents the descriptive statistics for the

three main variables.

Table 1
Descriptive Statistics for AIGCF, Self-Regulation, and Language Proficiency
Variable Mean Std. Deviation N
AIGCF 72.56 9.87 125
Self-Regulation 151.34 16.45 125
Language Proficiency 28.76 6.72 125

Table 1 presents the means and standard deviations for AIGCF, self-regulation, and language
proficiency. Participants exhibited moderate to high levels of performance on AIGCF (M =
72.56, SD = 9.87), self-regulation (M = 151.34, SD = 16.45), and language proficiency (M =
28.76, SD = 6.72). The reduced standard deviation for AIGCF suggests that participants held
more consistent opinions regarding AIGCF, unlike the higher variability noted in self-
regulation and language proficiency. This variation showcases a broader range of self-
regulatory behaviors and skill levels among the 125 undergraduate EFL students. To further
investigate Research Questions 1 and 2, Pearson correlation coefficients were calculated to
examine the relationships between AIGCF, self-regulation, and language proficiency. Table 2
illustrates these correlations.

Table 2

Pearson Correlation Coefficients between AIGCF, Self-Regulation, and Language Proficiency

AIGCF Self-Regulation Language Proficiency
AIGCF
Pearson Correlation 1 A44x*® A40**
Sig. (2-tailed) — .001 .001
N 125 125 125
Self-Regulation
Pearson Correlation A4xE 1 STH*
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Sig. (2-tailed) .001 — .001
N 125 125 125
Language Proficiency
Pearson Correlation A40%* STHE 1
Sig. (2-tailed) .001 .001 —
N 125 125 125

Note. **p <.001.

Table 2 demonstrates that significant positive correlations exist among all variables. The results
indicated a moderate correlation between AIGCF and self-regulation (r = .44, p <.001), along
with language proficiency (r = .40, p <.001). This indicates that students with a favorable view
of AIGCF were more inclined to exhibit better self-regulatory behaviors and enhanced language
skills. The significant correlation between self-regulation and language proficiency (r = .57, p
< .001) suggests that self-regulation has a meaningful impact on language proficiency. The
findings address the initial two research questions, revealing significant positive correlations
between AIGCF and self-regulation, as well as between AIGCF and language proficiency, with
self-regulation showing a stronger connection to proficiency. To address Research Questions 3
and 4, which investigate the relationship between AIGCF and self-regulation in relation to
language proficiency and identify the more significant predictor, a multiple regression analysis
was conducted. Table 3 presents the summary of the model for this analysis.

Table 3.

Model Summary for Multiple Regression (Predicting Language Proficiency)

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .60 .36 35 5.41

Table 3 illustrates that the relationship between AIGCF and self-regulation explains 36% of the
variance in language proficiency (R*= .36, Adjusted R?=.35), accompanied by a standard error
of the estimate of 5.41. This significant effect size suggests that AIGCF and self-regulation
collectively provide important insights into the variations in learners' language proficiency
levels. The R? value shows that 36% of the variability in language proficiency is explained by
the combined influence of AIGCF and self-regulation, effectively addressing Research
Question 3 by highlighting a notable predictive effect. Table 4 presents the ANOVA results to
assess the overall significance of the regression model.

Table 4.
ANOVA — Regression Model Fit
Source Sum of Squares df Mean Square F Sig.
Regression 894.75 2 447.38 1527  .001
Residual 1581.23 122 12.96
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Total 2475.98 124

Note. **p <.001.

The results shown in Table 4 underscore the considerable importance of the regression model,
as indicated by an F-value of 15.27 (df =2, 122, p <.001). This indicates that the model, which
includes AIGCF and self-regulation as predictors, successfully predicts language proficiency at
levels exceeding random chance. The significant F-value strengthens the reliability of the
regression model in explaining variations in language proficiency, thus addressing Research
Question 3 by confirming the model's predictive ability. Table 5 outlines the individual
contributions of each predictor in the regression model.

Table S.
Coefficients — Predictors of Language Proficiency
Predictor B Std. Error Beta t Sig. 95% CI for B
(Constant) 6.81 2.09 324 .001 [2.66, 10.96]
Self-Regulation 0.13 0.02 46 5.82  .001 [0.08, 0.17]
AIGCF 0.09 0.03 25 2.70  .001 [0.02, 0.16]

Note. **p <.001.

Table 5 shows that both self-regulation and AIGCF were identified as statistically significant
predictors of language proficiency. Self-regulation emerged as the more substantial predictor
(B=0.13, = .46, t=5.82, p <.001), indicating that for each unit increase in self-regulation,
language proficiency increased by 0.13 units, with AIGCF held constant. AIGCF demonstrated
a significant impact (B =0.09, B =.25,t=2.70, p <.001), suggesting that for every unit increase
in AIGCF, language proficiency increased by 0.09 units, while self-regulation stayed
unchanged. The standardized beta coefficients ( = .46 for self-regulation, f = .25 for AIGCF)
suggest that self-regulation has a more substantial impact on language proficiency than AIGCF.
The findings directly address Research Question 3, showing that AIGCF and self-regulation
together explain 36% of the variance in language proficiency. Furthermore, they tackle
Research Question 4 by emphasizing self-regulation as the more prominent predictor. The
findings emphasize the beneficial roles of learner self-regulation and the perceived efficacy of
AIGCF in fostering language development, with self-regulation emerging as a more significant
factor.

This study sought to investigate the possible predictive connection between AIGCF and self-
regulation concerning language proficiency in EFL learners. The focus was on four distinct
objectives. The primary aim was to assess any notable relationship between AIGCF and the
self-regulation of learners. The second explored a potential connection between AIGCF and
proficiency levels. The third utilized multiple regression to evaluate the combined effect of
AIGCF and self-regulation on proficiency. The fourth analyzed the relative strength of these
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two predictors. The results offered robust support for all objectives. The Pearson correlations
for the first two questions revealed positive associations: AIGCF showed a moderate correlation
with self-regulation and with proficiency. The connections made here correspond with the
social cognitive framework put forth by Zimmerman (2000), in which AIGCF acts as an
external cue that aids in self-monitoring and evaluation. For example, Al-deriven tools motivate
learners to recognize errors, modify approaches, and foster confidence, which in turn improves
skills in grammar or writing. Nonetheless, the benefits may vary based on the context; in
settings where teacher participation is limited, AIGCF could help rectify shortcomings but
might result in a superficial comprehension if students do not delve deeper. The regression
analysis conducted to address the third and fourth objectives indicated that AIGCF and self-
regulation together accounted for 36% of the variance in proficiency. Self-regulation
demonstrated a more substantial effect in comparison to AIGCF. This suggests that AIGCF acts
as a base, but its importance depends on internal processes like planning and reflection, as
described in Zimmerman's framework. The active processing of feedback is crucial for learners
to make progress, emphasizing the benefits of self-regulation. However, this sharply contrasts
with specific intervention studies in which the role of Al seems more direct, potentially because
of a disregard for mediating factors like motivation or cultural norms in non-Western contexts.
The results align with the growing body of evidence concerning the impact of AIGCF in
language education. The connection between AIGCF and self-regulation corresponds with the
findings of Hao et al. (2025), who found that Al-deriven chatbots enhanced autonomy by
enabling reflection and revision in vocabulary tasks. These tools likely promote learner
autonomy by offering continuous, workload-reducing support for both educators and learners.
Similarly, Barrot (2023) noted that the integration of Al with human feedback boosted
engagement and refined writing skills, with Al proving especially adept at grammar correction.
This study emphasizes the links between self-regulation and proficiency, supporting the notion
that Al can improve cognitive and metacognitive development in EFL classrooms, as long as it
is applied thoughtfully. Moreover, the results correspond with research utilizing processing
models to evaluate Al feedback. Koltovskaia (2020) explored the distinctions between Al
reformulations and direct corrections, emphasizing that structured Al input improves long-term
accuracy while necessitating active engagement from learners for a more profound
comprehension. The regression analysis highlights this point by showing that AIGCF's
contribution rises in tandem with self-regulatory skills, thus aligning with theories of feedback
internalization. However, criticisms arise: in Arab EFL environments, where teacher-centered
practices prevail, Al has the potential to change traditional dynamics, leading to inconsistent
implementation as noted in studies from Saudi contexts.

This study expands upon findings from research conducted in the Middle Eastern context of
EFL, emphasizing the growing use of Al-deriven tools. Almusharraf and Bailey (2023) noted
that learners reported satisfaction with automated feedback on writing accuracy, reducing
reliance on teachers and promoting greater independence among students. These correspond
with our findings that AIGCF offers flexible, personalized assistance for skill enhancement and
self-sufficiency. Asadi et al. (2025) and Ebadi and Amini (2024) found that the integration of
ChatGPT with teacher input enhanced Iranian EFL writing across multiple criteria, while also
highlighting the potential limitations of this combination without ethical guidelines in place.
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Their work, in conjunction with ours, underscores concerns about overreliance, superficial
engagement, and the dangers of plagiarism. This highlights that the success of Al is connected
not just to the technology itself, but also to the self-regulation of learners and the assistance
offered by institutions. In universities in Saudi Arabia, cultural elements like collectivism can
amplify these challenges, requiring tailored approaches.

Zimmerman's theory from 2000 provides a clear context for these interpretations. AIGCF
follows its stages: it sparks anticipation through goal prompts, improves performance with
oversight, and deepens reflection through assessments. As a framework for environmental
awareness, it fosters self-reflection and adaptability, encouraging individual actions to attain
better outcomes. Our analyses indicate that self-regulation serves as a mediating factor in the
influence of Al on proficiency. However, the theory assumes it can be universally applied; in
EFL settings, the socioeconomic access to Al may skew outcomes, a factor that has not been
adequately explored in this context. In conclusion, the research indicates that AIGCF has the
potential to improve self-regulation and proficiency among EFL learners. Resources like
ChatGPT offer instant, tailored feedback, enabling real-time revisions and clarifications that
traditional methods often find challenging due to time limitations (Guo et al., 2024). This
promptness fosters independence and thoughtful consideration vital for overseeing one's own
learning journey. Additionally, the consistent and unbiased tone of Al can assist in reducing
writing anxiety and encourage a sense of experimentation (Mohammed & Khalid, 2025; Wang,
2024). The emphasis on self-regulation in the regression highlights the promise of AI when
paired with deliberate involvement from learners, as noted by Zimmerman (2000).

Although these benefits are significant, it is essential to take into account the possible
downsides. Overdependence on Al may result in a shallow understanding, as students might
accept corrections without grasping the fundamental concepts, potentially hindering their
information retention (Wang, 2024). This aligns with the concerns raised by Ebadi and Amini
(2024) about the possible erosion of critical thinking stemming from unregulated Al use,
highlighting the importance of maintaining a balance with reflective practices. Al faces
challenges with advanced skills like cohesion and rhetoric, providing only limited support
(Fujisawa & Shintani, 2025; Henderson et al., 2025). Consequently, assistance from educators
or peers is crucial, as indicated by blended approaches. Ethical concerns are important,
especially when it comes to issues such as plagiarism in organizations that value originality
(Cotton et al., 2024). Easy access to Al may compromise genuine revision, posing a challenge
to the goals of autonomy. Educators must cultivate digital literacy and ethical understanding to
effectively leverage Al especially in varied EFL settings.

This research provides compelling evidence within the EFL context of Saudi Arabia,
demonstrating that self-regulation is essential in mediating the influence of AIGCF on language
proficiency. With a progressive design, it highlights the crucial role of learner autonomy in
effectively utilizing Al-deriven tools. The findings offer practical and innovative implications
for stakeholders in Saudi EFL education, along with new opportunities for future research.
AIGCEF serves as a valuable resource for learners, improving their self-regulation and language
skills. Engaging with AIGCF fosters metacognitive strategies such as goal-setting, self-
monitoring, and reflective revision, which are crucial for independent learning (Wang et al.,
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2025). Students in Saudi universities could improve their learning experience by incorporating
Al platforms like Grammarly or Write & Improve into their structured assignments. For
instance, they might set specific writing goals—such as improving sentence variety—before
engaging with AIGCF, and then record their changes in reflective journals to track their
progress. These practices enhance the capacity to comprehend and apply feedback efficiently,
while also reducing the inclination to rely exclusively on Al for corrections. Integrating these
activities into language courses enables students to boost their confidence and communication
abilities, particularly in writing-focused programs common in Saudi EFL settings. Educators
have the opportunity to integrate AIGCF with traditional methods, successfully addressing the
considerable teaching challenges often encountered in Saudi educational environments. Al-
deriven tools provide timely and dependable feedback, enabling educators to focus on higher-
level skills like argumentation and critical thinking (Barrot, 2023). A practical approach
involves establishing hybrid feedback cycles: learners receive AIGCF for grammar and syntax,
followed by discussions on revisions in peer groups or teacher-led workshops to improve
understanding. To prevent excessive reliance, educators could introduce scaffolded activities,
such as comparing Al and human feedback, to encourage critical engagement (Ebadi & Amini,
2024). Additionally, workshops aimed at professional development at universities in Saudi
Arabia could provide educators with the necessary skills to help students comprehend Al
feedback, aligning with the increasing focus on digital literacy in EFL contexts (Almusharraf
& Bailey, 2023). This approach enhances teaching practices while also respecting the cultural
preference for instructor-led learning in the region. Universities in Saudi Arabia could explore
the integration of AIGCF platforms into their blended learning frameworks, particularly in
settings with constrained resources. Investing in user-friendly Al resources and educational
initiatives allows administrators to improve personalized teaching and address the diverse needs
of learners. Incorporating AIGCF into platforms like Blackboard, widely used in higher
education in Saudi Arabia, could improve the efficiency of feedback distribution and track
student progress. To encourage ethical practices, as emphasized by Cotton et al. (2024),
institutions should create clear guidelines for the incorporation of Al in academic writing,
focusing on the potential risks of plagiarism. These policies align with the objectives of Saudi
Arabia’s Vision 2030, emphasizing the significance of technological progress in education.
This study advances Zimmerman's (2000) model by illustrating the interaction of AIGCF with
self-regulatory phases in digital EFL contexts. AIGCF assists in planning by offering goal
prompts, enhances performance with immediate corrections, and encourages reflection by
inspiring the evaluation of changes. This expands the framework to include technology as an
important environmental factor, offering a comprehensive view for examining learner-Al
interactions in non-Western settings.

Although the study provides important insights, it does have its limitations. The reliance on a
convenience sample of Saudi undergraduate English majors limits the capacity to generalize
the findings to other learner groups, such as younger students or individuals not pursuing an
English major. The correlational design restricts the capacity to establish causal relationships,
and the dependence on self-reported data may introduce potential bias, a concern emphasized
in studies pertaining to EFL. Furthermore, the evaluation of proficiency focused exclusively on
writing skills, overlooking the crucial speaking and pragmatic abilities that are necessary for a
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complete grasp of language competence. The absence of qualitative insights hinders the
understanding of learners' experiences with AIGCF. Future investigations may explore
innovative approaches to address these shortcomings. Initially, research could employ
experimental designs that include randomized control groups to investigate the causal effects
of AIGCF on proficiency across different Saudi learner demographics, including secondary
school students and adult learners in vocational training programs. Furthermore, utilizing
mixed-methods approaches could combine surveys with interviews or think-aloud protocols to
capture learners’ cognitive and emotional responses to Al feedback, thus offering a more
profound insight into its motivational effects. Third, longitudinal studies monitoring AIGCF
utilization across semesters could reveal its enduring impact on self-regulation, particularly in
under-resourced rural institutions in Saudi Arabia. Another approach involves examining
AIGCF in mobile learning environments, taking into account the substantial smartphone usage
in Saudi Arabia, to develop adaptive feedback systems that accommodate users on the go. In
conclusion, exploring cross-cultural differences in other Gulf or Asian EFL contexts could
uncover the impact of cultural factors, like collectivism, on the effectiveness of AIGCF,
ultimately improving globally informed teaching practices.
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