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ABSTRACT

This research was conducted with the aim of investigating the impact of
feedback from artificial intelligence tools on students' motivation and
personalized learning in English language acquisition. The research method
was quasi-experimental with a pre-test and post-test design. The statistical
population included high school students, from whom 45 students were
selected using a purposive sampling method and divided into three equal
groups: a teacher feedback group, an AI feedback group, and a hybrid
feedback group. The educational intervention was implemented over a 6-
session period. The research instruments included the Hermans 1977
Achievement Motivation Questionnaire and a researcher-made personalized
learning questionnaire. Covariance analysis was used to analyze the data. The
results showed that both the AI feedback and hybrid feedback groups had a
significant impact on increasing students' achievement motivation and
enhancing their personalized learning. Furthermore, in a comparison among
the groups, hybrid feedback was significantly more effective than teacher
feedback, but in the area of personalized learning, no significant difference
was observed between Al feedback and hybrid feedback. These findings

Motivation, indicate the high potential of attificial intelligence as an effective tool for
personalized increasing motivation and enhancin, lized learning in student
learning ncreasing motivation and enhancing personalized learning in students.
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Introduction

In recent years, there has been a noticeable increase in the number of students
per classroom (Shi, 2019). The expansion of class size has substantially increased
teachers’ workload and has constrained their ability to provide timely and
personalized feedback to individual learners (Er et al., 2020). Although feedback
is widely recognized as one of the most powerful factors influencing learning
and academic achievement (Hattie & Timperley, 2007), providing effective
feedback on students’ writing remains a significant challenge for teachers. A
primary concern in this regard is the heavy and often overwhelming workload
associated with responding to students’ written work (Junqueira & Payant, 2015;
Yao et al.,, 2023; Yu, 2021).

Feedback is commonly defined as information communicated to learners
with the purpose of modifying their thinking or behavior in order to improve
learning outcomes (Hattie & Timperley, 2007; Shute, 2008). As a fundamental
component of teaching and learning, feedback has increasingly been
conceptualized as effective only when learners actively engage with it (Winstone
et al., 2016). However, empirical evidence suggests that students’ engagement
with feedback is often unsatisfactory and remains relatively low (Ali et al., 2018).
A seminal meta-analysis by Black and Wiliam (1998), which reviewed over 250
studies conducted in school contexts, demonstrated that effective feedback leads
to substantial improvements in learning and provides robust evidence for its role
in facilitating students’ academic development.

Writing is a critical skill for academic success, career readiness, and effective
communication. Nevertheless, many students struggle to develop their writing
abilities due to insufficient feedback and instructional support (Graham & Perin,
2007). Writing is also a cognitively demanding and complex process (Graham &
Sandmel, 2011), involving recursive cycles of planning, drafting, and revising
(Flower & Hayes, 1981). High-quality iterative revision is essential for the
development of writing proficiency; however, sustaining motivation and focus
throughout this demanding process can be challenging, thereby necessitating
interventions that enhance learners’ writing motivation (Bruning & Horn, 2000).
As Hayes (2012) notes, writing requires the coordination of multiple
components, including psychological, motivational, metacognitive, and
cognitive processes.

In second or foreign language classrooms, feedback plays a particulatly crucial
role in writing instruction. Cao and Zhong (2023) emphasize that feedback is a
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core component of L.2 writing pedagogy, although its effectiveness may vary
depending on the type and mode of feedback provided. Previous research has
consistently shown that timely and effective feedback is essential for improving
learners’ writing performance (Su et al., 2023). Despite traditional classroom
instruction and structured teacher feedback, learners often lack access to
personalized guidance that addresses their individual needs and supports the
development of their writing skills (Lee et al., 2022).

In response to these challenges, artificial intelligence (AI) has been proposed
as a promising solution for supporting English as a Foreign Language (EFL)
learners through the provision of more valuable and constructive feedback.
Large pre-trained language models have demonstrated remarkable performance
across a wide range of tasks. ChatGPT-4, the latest generation of large language
models trained on extensive textual datasets, attracted significant attention
shortly after its release. Unlike earlier versions (GPT-1, GPT-2, and GPT-3), this
model incorporates reinforcement learning from human feedback to enhance
objectivity and linguistic quality. ChatGPT-4 is recognized for producing more
accurate, human-like, and safer responses in terms of harmful or offensive
content, making it a versatile tool for various applications, including diverse
writing tasks and genres (Teng, 2024).

Barrot (2023) highlighted the potential benefits of ChatGPT in second
language writing, emphasizing its capacity as a rich informational resource for
language learning, topic clarification, content organization, and the provision of
immediate and adaptive feedback. At the same time, the study acknowledged
limitations of ChatGPT, such as the possibility of generating inaccurate or
ambiguous responses and its restricted ability to fully tailor content to specific
learner populations.

Al-generated feedback has the potential to enhance learners’ motivation by
offering timely and personalized support that encourages students to take greater
ownership of their learning (Shibani et al., 2020). However, the motivational
impact of Al-generated feedback remains insufficiently understood. While some
studies suggest that the impersonal nature of Al feedback may undermine its
motivational value, others argue that its immediacy and specificity can enhance
motivation by providing clear and actionable guidance for improvement
(Holmes et al., 2019).

Personalized learning is an instructional approach that tailors educational
experiences to learners’ individual needs, interests, and abilities (Klasnja-
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Mili¢evi¢ et al., 2011). This approach is grounded in the assumption that learners
possess unique learning styles, preferences, and strengths, and it aims to provide
individualized learning pathways to maximize educational outcomes.
Personalized learning moves beyond one-size-fits-all instruction by considering
learners’ prior knowledge, learning pace, and specific learning goals. It may
involve the use of adaptive technologies (Slavuj et al., 2016), individual goal
setting (Jansen et al., 2021), flexible grouping, and differentiated instruction
(Boelens et al.,, 2018) to create tailored learning experiences. Research has
demonstrated that personalized learning approaches can significantly enhance
student engagement, motivation, and academic achievement by offering
relevant, meaningful, and learner-centered educational experiences (Barker,
2007; Chen & Chung, 2008; Huang et al., 2023; Pérez-Segura et al., 2022).

Personalized learning has gained considerable global attention due to its
potential to improve learner engagement, motivation, and learning outcomes by
aligning instruction with individual needs (Pane et al., 2015). By facilitating
individualized, interactive, and communicative learning processes, the
integration of information technology in language education can enhance
students’ learning experiences (Shatri, 2020). Recent advances in artificial
intelligence, particularly in large language models, offer new opportunities in this
regard, as these models can automatically generate personalized feedback on
students’ performance at a relatively low cost to teachers (Kasneci et al., 2023)
and without requiring task-specific training data (Brown et al., 2020).

Personalized learning supports students in understanding complex concepts
through tailored feedback and instructional scaffolding, thereby fostering critical
thinking, self-regulation, and independent learning (Holmes et al., 2019).
Artificial intelligence—especially Al-driven chatbots—provides transformative
opportunities for enhancing personalized learning. By delivering immediate and
adaptive feedback and guiding learners in identifying and addressing knowledge
gaps, these tools play a significant role in supporting individualized learning
processes (Chen et al., 2020; Winkler & Séllner, 2018). Al chatbots enable the
scalable and cost-effective implementation of personalized learning by offering
content adapted to learners’ needs regardless of their proficiency level or learning
pace, thereby addressing some of the limitations inherent in traditional
instructional approaches (Basham et al., 2016).

Among various Al technologies, chatbots equipped with natural language
processing capabilities are particularly well suited to providing immediate and
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personalized feedback that responds to learners’ individual needs and
performance during the learning process (Kohnke et al., 2023; Mohamed, 2024).
With the emergence of generative Al tools such as ChatGPT, the transformative
potential of these technologies in education has become increasingly evident.
Nevertheless, as these models are primarily designed for general-purpose use
rather than explicitly for educational contexts, systematic investigation of their
effects on key learning outcomes—such as motivation and personalized
learning—has become a pressing research necessity. Existing research in this
area remains limited, and significant gaps in empirical evidence persist.

Accordingly, the present study seeks to examine the effects of Al-generated
teedback on EFL learners’ achievement motivation and personalized learning in
the context of English writing instruction. Based on this objective, the following
hypotheses are proposed:

Hypothesis 1. Feedback provided by an Al-based tool has a significant effect
on students’ achievement motivation in learning English.

Hypothesis 2. Feedback provided by an Al-based tool has a significant effect
on students’ personalized learning in learning English.

Hypothesis 3. There is a significant difference among teacher feedback, Al-
generated feedback, and combined feedback in their effects on students’
achievement motivation in learning English.

Hypothesis 4. There is a significant difference among teacher feedback, Al-
generated feedback, and combined feedback in their effects on students’
personalized learning in learning English.

Literature Review

Recent empirical studies have increasingly examined the role of Al-generated
feedback, particularly ChatGPT, in second and foreign language writing
instruction. Su et al. (2023) found that ChatGPT significantly improved EFL
learners’ argumentative writing by providing detailed feedback on grammar,
organization, and content. Importantly, their findings also indicated positive
effects on learners’ motivation and self-efficacy, suggesting that Al-generated
feedback can contribute not only to cognitive outcomes but also to affective
dimensions of learning.

Similarly, Teng (2024) investigated EFL learners’ experiences and perceptions
of using ChatGPT for written feedback. In this mixed-methods study involving
45 EFL learners over a one-semester writing course, data were collected through
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questionnaires and semi-structured interviews. The results demonstrated that the
use of ChatGPT positively influenced multiple aspects of writing, including
motivation, self-efficacy, learner engagement, and willingness to participate in
collaborative writing activities. Learners generally perceived ChatGPT’s
feedback as accurate, reliable, and helpful for improving their texts.
Nevertheless, they also reported certain limitations, such as an overly formal
tone, lack of human interaction, and occasional difficulty in understanding some
responses. Overall, the study concluded that ChatGPT can function effectively
as a complementary tool in writing instruction by providing immediate and
structured feedback that fosters a more motivating and efficient learning
environment.

Escalante et al. (2023) compared the effects of Al-generated feedback and
human feedback on EFL learners’ writing development. Their findings revealed
that Al-generated feedback was not significantly superior to teacher feedback in
improving writing quality. However, the use of Al substantially reduced the time
teachers needed to provide feedback, making it particularly advantageous in large
classes. Learners’ preferences for feedback type were almost evenly divided:
while some favored direct interaction with teachers, others valued Al-generated
feedback for its clarity and level of detail. The authors recommended a blended
feedback approach, combining Al-generated feedback with opportunities for
teacher—student interaction and follow-up clarification. Such an approach, they
argued, allows learners to benefit from the precision and consistency of machine
feedback while simultaneously retaining the motivational and pedagogical
advantages of human feedback. The study also emphasized the importance of
familiarizing language teachers with Al technologies and integrating them in a
balanced and pedagogically sound manner.

Guo and Wang (2024) explored the potential of ChatGPT as a support tool
for teacher feedback in EFL writing instruction. Analyzing feedback provided
on 50 argumentative essays written by Chinese university students, the study
found that ChatGPT generated a substantially larger quantity of feedback
compared to teachers. While teachers tended to focus primarily on content and
language-related issues, ChatGPT distributed its feedback more evenly across
content, organization, and language. Additionally, teachers reported both
positive and negative attitudes toward incorporating ChatGPT-generated
feedback into their instructional practices. The authors suggested that
collaboration between teachers and ChatGPT in feedback provision could
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enhance the overall effectiveness and comprehensiveness of writing instruction
by leveraging the complementary strengths of both sources.

In a similar vein, Asadi et al. (2025) examined the effects of integrating
ChatGPT feedback with teacher feedback on EFL learners” writing
performance. Conducted with 68 Iranian EFL learners, the study demonstrated
that learners who received combined feedback showed significantly greater
improvement in writing skills—including task achievement, coherence,
cohesion, lexical use, and grammatical accuracy—than those who received
teacher feedback alone. These findings provide empirical support for the
effectiveness of hybrid feedback models that integrate human and Al-generated
input.

Allen and Mizumoto (2024) compared the experiences of 33 Japanese EFL
learners using peer writing groups and ChatGPT for editing and revising
academic writing tasks. The results indicated that learners generally preferred Al-
based tools for editing and proofreading, reporting that ChatGPT offered
precise and effective feedback that enhanced clarity and coherence.
Nevertheless, learners also acknowledged the pedagogical value of peer writing
groups. The study suggests that Al can serve as a practical and efficient tool in
language classrooms while underscoring the importance of ethical
implementation and thoughtful prompt design to maximize learning benefits.

Meyer et al. (2024) investigated the impact of Al-generated feedback on
secondary school students’ writing skills. In a large-scale study involving 459
EFL high school students, the findings showed that feedback provided through
large language models led to significant improvements in text revision
performance, increased motivation, and more positive emotional responses
compared to a control group that received no feedback. These results highlight
the potential of large language models to address teachers’ time constraints in
feedback provision and to promote positive cognitive, motivational, and
affective learning outcomes through timely feedback.

Opverall, international research largely emphasizes the benefits of ChatGPT-
generated feedback in enhancing writing quality and learner motivation, while
also acknowledging the enduring strengths of human feedback. A growing body
of evidence supports blended feedback models, suggesting that the integration
of teacher feedback and Al-generated feedback may yield the most effective
outcomes.
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In contrast, domestic research in this area remains limited. Existing studies
have primarily focused on teachers or university-level learners, with relatively
little attention given to secondary school students. Moreover, research
conducted within the Iranian EFL context is particularly scarce, especially
studies examining the role of Al-generated feedback in secondary education.

Consequently, a clear research gap exists: few studies have investigated the
effects of Al-generated feedback on upper secondary school students, despite
this group’s heightened need for immediate, motivating, and personalized
teedback due to their developmental and educational characteristics. Addressing
this gap, the present study focuses on upper secondary EFL learners and
examines the effects of ChatGPT-generated feedback, in comparison with
teacher feedback, on learners’ achievement motivation and personalized learning
in EFL writing.

Methodology

The present study adopted a quasi-experimental pretest—posttest design with
two experimental groups and one control group. The statistical population
comprised all Grade 12 upper secondary school students majoring in
Mathematics and Experimental Sciences in Hashtgerd, Iran, during the 2024—
2025 academic year, who were enrolled in the Grade 12 English language course.

Given the quasi-experimental nature of the study and the necessity of
implementing instructional interventions across multiple consecutive sessions,
purposive sampling was employed. Initially, among upper secondary schools in
the region, Shahid Soltani High School was selected due to its willingness to
cooperate and its capacity to support the implementation of a six-session
instructional intervention. Subsequently, 45 Grade 12 students from the
Mathematics and Experimental Sciences tracks were selected and randomly
assigned to three equal-sized groups (n = 15 per group), consisting of two
experimental groups and one control group.

In quasi-experimental designs, control over confounding variables is
inherently more limited than in true experimental designs. Therefore, ensuring
equal group sizes is particularly important to enhance internal validity. Unequal
group sizes may introduce bias and require additional statistical adjustments.
Accordingly, all three groups in the present study were kept equal in size to
minimize potential distortions in group comparisons.
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Sample Size Considerations and Statistical Power

In quasi-experimental research, sample sizes are often smaller than those in true
experimental designs due to practical, ethical, and contextual constraints. These
constraints may include the impossibility of fully random assignment, limited
access to the target population, ethical concerns related to manipulating
educational variables, and restrictions related to time, cost, and institutional
policies.

Despite these limitations, quasi-experimental designs can yield valuable
insights into relationships between variables, particularly in authentic educational
settings where true experimentation is not feasible. In the present study, the
sample size of 45 participants across three groups was determined based on the
practical constraints of the school context and the feasibility of sustained
intervention.

To address concerns regarding statistical adequacy, several methodological
considerations were taken into account. First, the use of a pretest—posttest
design combined with analysis of covariance (ANCOVA) enhanced statistical
power by controlling for baseline differences and reducing error variance. This
approach increases sensitivity to intervention effects even with relatively small
samples.

Moreover, the results indicated medium to large effect sizes for both
achievement motivation and personalized learning, according to Cohen’s
criteria. The presence of statistically significant effects accompanied by
acceptable effect sizes suggests that the sample size provided sufficient statistical
power to detect meaningful differences between groups. Nevertheless, the
relatively small sample size is acknowledged as a limitation, and caution is
advised when generalizing the findings. Future studies employing larger samples
and more diverse educational contexts are recommended to enhance external

validity.

Instruments

Achievement Motivation Questionnaire: Achievement motivation was
measured using the Hermans Achievement Motivation Questionnaire, one of
the most widely used paper-and-pencil instruments for assessing motivation.
The questionnaire consists of 29 incomplete statements, each followed by four
response options. Responses are scored based on the intensity of achievement
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motivation, ranging from high to low or vice versa, with higher scores indicating
stronger achievement motivation.

To assess reliability in the present study, 30 questionnaires were randomly
selected, and internal consistency was calculated using Cronbach’s alpha, yielding
a reliability coefficient of 0.87. Previous validation studies have also supported
the psychometric adequacy of this instrument. For instance, Namdar (2003, as
cited in Rezaei, 2011) conducted a large-scale validation study with a sample of
1,073 Iranian high school students (560 females and 513 males), reporting a
Cronbach’s alpha of 0.83 after item refinement. Principal component analysis in
that study indicated a predominantly unidimensional factor structure, providing
evidence for construct validity.

Personalized Learning Questionnaire: To measure personalized learning, a
researcher-developed questionnaire was designed and administered. The primary
rationale for developing this instrument was the lack of a standardized and
contextually appropriate questionnaire specifically addressing the impact of Al-
based feedback on personalized learning in EFL contexts. Accordingly, the
instrument was tailored to align with the objectives of the study and the
characteristics of the instructional intervention.

The personalized learning questionnaire comprised 11 items developed based
on relevant theoretical literature on personalized learning, self-regulated
learning, and adaptive feedback. The items assessed key dimensions of the
construct, including alignment of learning with individual needs, perceived
control over the learning process, and the receipt of feedback tailored to learners’
performance levels. Responses were recorded on a five-point Likert scale
ranging from “strongly disagree” to “strongly agree”.

Content validity was established through expert review. The initial version of
the questionnaire was evaluated by four experts in English language teaching and
educational  technology, who assessed the relevance, clarity, and
comprehensiveness of the items. Based on their feedback, revisions were made
to improve wording and ensure adequate coverage of the theoretical dimensions
of personalized learning. This process confirmed the content validity of the
instrument.

Reliability analysis was conducted using a randomly selected subset of 30
questionnaires. The Cronbach’s alpha coefficient for the overall scale was 0.94,
indicating excellent internal consistency.
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It should be noted that the primary objective of the present study was not to
validate the underlying construct structure of the questionnaires through
confirmatory factor analysis (CFA) or to examine structural relationships among
latent variables using structural equation modeling (SEM). Rather, the focus was
on examining the effects of different feedback conditions on achievement
motivation and personalized learning. Therefore, analytical methods based on
group comparisons, particularly ANCOVA, were deemed more appropriate.
Additionally, CFA and SEM typically require large sample sizes (often exceeding
200 participants) to yield reliable model fit indices, which was not feasible in the
current study.

Procedure

The study was conducted over a six-week period using a quasi-experimental
pretest—posttest design with a control group. After obtaining informed consent,
all participants completed the achievement motivation and personalized learning
pretests. These pretests were administered to establish baseline equivalence and
to control for initial differences among participants.

Following the pretest phase, students were randomly assigned to one of three
groups based on their pretest scores to achieve relative group homogeneity.
Randomization was conducted at the group level to balance individual
characteristics, such as initial motivation and personalized learning levels, across
groups. This approach provided a reasonable degree of control over
confounding variables within the constraints of the educational setting.

The instructional intervention consisted of six consecutive sessions. In each
session, all students were given the same writing prompt, selected from topics
used in national English examinations. Students were required to write a
paragraph in response to the prompt. The sole distinction among the groups was
the type of feedback received.

The first experimental group received feedback exclusively from an Al tool
(ChatGPT). The second experimental group received a combination of teacher
feedback and Al-generated feedback. In contrast, the control group received
only conventional teacher feedback, with no changes made to their regular
instructional practices. After receiving feedback, students in all groups revised
and rewrote their paragraphs accordingly.



Trends and Achievements in Learning Technology
N\ Vol 2, No. 8,2025, Page | 12

7

Control of Confounding Variables

Several measures were implemented to minimize the influence of potential
confounding variables. First, a pre-intervention writing assessment was
administered to ensure that there were no significant baseline differences in
writing proficiency among the groups. Second, all instructional sessions were
conducted face-to-face at the school, and students did not have access to
external resources such as the internet or supplementary learning tools during
the activities. Third, in the Al-feedback group, the teacher’s role was limited to
scanning students’ written texts and submitting them to the Al tool; the
generated feedback was provided to students without modification or
intervention, thereby reducing the likelihood of bias. Finally, all participants were
drawn from the same grade level and educational context to minimize curricular
and instructional variability.

Data Analysis

At the end of the six-week intervention, the posttests of achievement motivation
and personalized learning were administered using the same instruments as in
the pretest phase. To control for baseline differences and to accurately estimate
the effects of the feedback conditions, ANCOVA was employed, with pretest
scores entered as covariates. This approach allowed for a more precise
estimation of the net effect of feedback type on the dependent variables. All
statistical analyses were conducted using SPSS, employing descriptive statistics
(means and standard deviations) and inferential statistics.

Conclusion

The present study aimed to investigate the effects of different types of
feedback—teacher feedback, Al-generated feedback, and hybrid feedback—on
students’ achievement motivation and personalized learning in English writing.
The results of the statistical analyses indicated that both Al-generated feedback
and hybrid feedback had a positive and statistically significant effect on the two
dependent variables when compared with traditional teacher feedback. These
findings support the first and second hypotheses of the study and suggest that
the integration of technology-based feedback can effectively enhance the quality
of learning and the overall educational experience of language learners.

From a theoretical perspective, these findings can be interpreted within the
frameworks of self-regulated learning, constructivist learning theory, and
motivational theories. Al-generated feedback typically possesses characteristics
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such as immediacy, precision, consistency, and adaptability to learners’ individual
performance. These features contribute to increased metacognitive awareness,
facilitate progress monitoring, and support the regulation of learning
strategies—factors that are recognized in self-regulation models as essential
prerequisites for the development of achievement motivation. Moreover, the
reinforcement of learners’ sense of competence and self-efficacy through
accurate and non-judgmental feedback may account for the significant
improvement in motivation observed in the groups receiving Al-based feedback.
The consistency of these results with previous studies (e.g., Su et al., 2023; Teng,
2024; Meyer et al., 2024) provides both theoretical and empirical support for the
positive impact of artificial intelligence on learner motivation.

A comparative analysis of the groups further revealed that, with respect to
achievement motivation, hybrid feedback (a combination of Al-generated and
teacher feedback) was significantly more effective than either form of feedback
alone. This finding confirms the third hypothesis of the study and indicates the
presence of a synergistic effect between technological feedback and human
interaction. One possible explanation is that while Al systems are capable of
delivering structured, rapid, and learner-centered feedback, teachers play a
critical role in interpreting feedback, providing emotional support, and assigning
pedagogical meaning—dimensions that cannot be fully addressed through
algorithms alone. In line with self-determination theory, this combination
simultaneously satisfies learners’ basic psychological needs for competence,
autonomy, and relatedness, thereby fostering higher levels of intrinsic
motivation. This interpretation underscores the continued importance of the
teacher’s active role in technology-enhanced learning environments and lends
support to blended and integrative instructional approaches.

In contrast, the findings related to personalized learning indicated that
although both the Al feedback group and the hybrid feedback group
outperformed the control group, no statistically significant difference was
observed between these two experimental groups. Consequently, the fourth
hypothesis of the study was rejected. Analytically, this result suggests that Al-
generated feedback alone, due to its capacity for learning analytics, identification
of individual learning patterns, and delivery of need-based feedback, is highly
effective in promoting personalized learning. Under such conditions, the
addition of teacher feedback, while pedagogically valuable, may not lead to a
statistically detectable improvement in the level of personalization. This
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interpretation is consistent with the findings of Escalante et al. (2023) and
indicates that Al tools can function as an efficient and independent solution in
the design of personalized learning environments.

Opverall, the findings of this study demonstrate that the type of feedback
employed plays a decisive role in shaping motivational and learning outcomes.
While hybrid feedback appears to be more effective in enhancing achievement
motivation, Al-generated feedback alone is also capable of significantly
promoting personalized learning. These results carry important practical
implications for language teachers, instructional designers, and educational
policymakers. The purposeful integration of Al tools into language
classrooms—not as a replacement for teachers, but as a complement to their
professional role—can lead to improvements in feedback quality, increased
learner motivation, and enhanced learning effectiveness.

Despite these contributions, the present study has several limitations. The
relatively small sample size, the focus on a single language skill, and the short
duration of the intervention limit the generalizability of the findings.
Accordingly, future research is encouraged to employ longitudinal designs, larger
samples, and mixed-method approaches to examine more deeply the effects of
Al-based feedback on other language skills and on cognitive, motivational, and
affective dimensions of learning.

Practical Implications and Suggestions for Future Research

The findings of the present study have meaningful practical implications for
various stakeholders in the educational system, particularly language teachers,
instructional designers, and educational policymakers. At the instructional level,
the results indicate that the targeted use of Al-generated feedback can serve as
an effective tool for enhancing achievement motivation and facilitating
personalized learning in English language classrooms. For language teachers,
these findings suggest that incorporating Al-based feedback—especially within
hybrid approaches—can reduce the cognitive and time-related demands
associated with providing individualized feedback, while simultaneously allowing
greater focus on emotional support, strategic guidance, and meaningful
interaction with learners.

At the level of instructional design, the results emphasize the need to develop
and implement blended learning environments in which Al tools are
systematically integrated into the teaching—learning process. Instructional
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designers can leverage the analytical capabilities of artificial intelligence to create
flexible learning pathways, deliver adaptive feedback, and address individual
differences among learners. The findings demonstrate that even in the absence
of direct teacher intervention, Al-generated feedback can play a significant role
in achieving personalized learning—an aspect of particular importance in the
design of scalable and technology-driven educational programs.

From a policy-making perspective, the results of this study provide empirical
support for informed decision-making regarding the integration of artificial
intelligence technologies into foreign language curricula. Educational
policymakers can facilitate the effective and ethical use of Al tools by investing
in technological infrastructure and designing professional development
programs for teachers. Emphasizing complementary approaches, rather than
replacing teachers with technology, can contribute to the development of
sustainable and effective Al-enhanced instructional models.

With regard to future research, and in light of the limitations of the present
study, further investigations with larger samples and more diverse educational
contexts are recommended. Longitudinal studies could explore the long-term
effects of Al-based feedback on learners’ motivation and learning outcomes. In
addition, extending research to other language skills such as speaking and
listening, and incorporating qualitative methods such as interviews and
classroom observations, may lead to a deeper understanding of learners’ and
teachers’ experiences with Al-generated feedback.
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