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Abstract
While Artificial Intelligence (AI) tools show promise in enhancing educational feedback processes,
research on pre-service teachers' readiness to incorporate these tools remains limited. This quasi-
experimental study investigated how AI integration affects the development of feedback literacy and
reflective practice skills among pre-service English teachers. The study involved 59 third and fourth-year
English Language Teaching students divided into experimental (n = 29) and control (n = 30) groups. Both
groups received identical theoretical training on feedback literacy; however, the experimental group used
AI-tools like (ChatGPT 4o / Claude) during practice sessions, while the control group employed
traditional paper-and-pencil methods. Data were collected through the Teacher Reflective Practice Scale
and Foreign Language Writing Teacher Feedback Literacy Scale over a six-week intervention period. Non-
parametric analyses revealed that while groups showed similar baseline scores based on pre-test
comparisons, the experimental group demonstrated significantly higher gains across all dimensions of
feedback literacy (perceived knowledge, values, skills) and reflective practice (interpersonal,
intrapersonal, critical, behavioral, strategic). These findings suggest that integrating AI tools into
feedback processes can considerably enhance pre-service teachers' professional development, offering
implications for teacher education curricula.

1. Introduction
Artificial Intelligence (AI) is transforming feedback processes in education, reshaping how feedback is
delivered, received, and used by both educators, teachers and students. The emergence of generative AI
technologies, like ChatGPT/Claude/Gemini, has enhanced AI's influence on educational practices,
leading to diverse responses from teaching professionals (Mishra et al., 2023). AI supports student
learning and development while also making significant contributions to improving the quality, efficiency,
and personalization of feedback (Hsia et al., 2023; Rashid et al., 2024; Villagran et al., 2024). Traditional
feedback can be limited by subjective biases, delayed responses, and lack of detail, however, AI uses
unique algorithms to analyze large data sets and provide comprehensive feedback on various aspects of
student work, such as grammar, style, content accuracy, and coherence. For example, AI-powered tools
such as Turnitin and Grammarly provide diagnostic feedback by identifying patterns in a student’s errors,
helping them understand why certain answers are wrong and how they can correct them in the future
(Zhang & Zhang, 2024). The ability of AI to provide such feedback consistently and in real time
significantly improves the quality of feedback in education (AlGhamdi, 2024). Secondly, AI significantly
increases the efficiency of the feedback process by automating many aspects of assessment and
evaluation. Thus, in large classes where teachers may have difficulty providing individual feedback to
each and every student, AI can help to scale the feedback process. AI’s capacity to provide instant
feedback enables students to learn continuously and adjust their performance without waiting for
traditional feedback loops. One other most transformative aspect of AI in feedback is its ability to
provide highly personalized feedback that addresses the unique learning needs of each student (Coenen
& Pfenninger, 2024; Evmenova et al., 2024; Hsia et al., 2023). AI-powered systems can track and analyze
a student’s learning behavior, performance, and progress, tailoring feedback to individual strengths,
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weaknesses, and learning styles. For example, AI tools like Duolingo are designed to provide adaptive
feedback that evolves as a student progresses, offering personalized cues that adjust the level of
difficulty and improve student engagement and learning outcomes (Kazu & Kuvvetli, 2024; Li & Bonk,
2023; Nasrul & Fatimah, 2023). In short, AI not only increases the quality, efficiency, and personalization
of feedback, but also provides students with more meaningful, targeted support.

Feedback literacy in language teaching can be defined as the ability of both teachers and learners not
only receive and evaluate feedback, but also to interpret it, to use critical thinking skills, and to apply this
knowledge strategically in developing language skills (Chan & Luo, 2022; Wang et al., 2023). The term
“feedback literacy” goes beyond the receipt of feedback in the language learning process and includes
the process of the learner making sense of the feedback, identifying their own learning needs and
developing action plans accordingly. The most basic components of feedback literacy can be listed as
teachers' knowledge of different types of feedback (formative, summative, peer feedback, etc.) and their
respective purposes, expressing feedback clearly and constructively, encouraging students to reflect on
feedback by creating a learning environment in which feedback is integrated into the learning process,
and at the same time guiding students in giving and receiving feedback constructively (Chen & Liu, 2024;
Jiang & Yu, 202). Thus, while evaluating the constructive feedback they receive, students realize their
deficiencies in areas such as grammar, vocabulary and communication skills, restructure their learning
strategies in line with this awareness and take the necessary steps for continuous improvement. This
process shows that feedback in language teaching is not only a correction tool, but also a tool that
strengthens learning motivation, increases self-confidence and helps students to develop critical
thinking skills (Jiang & Yu, 2021; Zhan, 2024).

It would be correct to define reflective practice in education as the process of teachers and educators
analyzing their own teaching processes, classroom experiences and professional practices by thinking
deeply. In this process, teachers evaluate from a critical perspective the experiences they have had, the
strategies they have implemented and the difficulties they have encountered (Chien, 2021; Jara &
Russell, 2023; Liu et al., 2024). They also evaluate past experiences by determining which methods are
effective, which areas need improvement, and develop strategies to improve future teaching approaches
(Karimi et al., 2024). In other words, it would not be wrong to say that the most basic components of
reflective practice are critical thinking, self-evaluation, collaboration and joint strategy development.
When the related literature on reflective practices, Baker (2014) showed that explicit modeling of
reflective practices during a course significantly improved Emirati early childhood teachers' reflective
awareness, influencing their child-centered teaching approaches positively. This approach not only
supports the professional development of teachers but also contributes to continuous learning and self-
renewal processes. Thus, classroom practices become more conscious, flexible and student-focused.

AI tools, which play an important role in improving both feedback literacy and reflective practices by
providing data-based insights, can enable more personalized and adaptable teaching methods. These
tools analyze student performance, detect learning patterns, and generate targeted feedback,
encouraging deeper self-assessment among both students and educators (Li et al., 2021). By leveraging
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natural language processing and machine learning, AI can detect misunderstandings, suggest
improvements, and adapt teaching strategies to individual needs, thus promoting more effective
pedagogical approaches (Luckin et al., 2018). Additionally, AI-powered analytics facilitate metacognitive
awareness, helping teachers improve their methods based on real-time evidence rather than just intuition
(Cukurova et al., 2020). Combining GenAI tools with human guidance in higher education significantly
improved students’ AI literacy, comfort with AI, and critical assessment of AI applications in educational
contexts (Tzirides et al., 2024). This continuous feedback and adaptation cycle not only improves
learning outcomes but also fosters a reflective teaching culture, ultimately improving the quality of
education in a variety of learning environments.

Enhancing teachers' AI-assisted feedback literacy and reflective practices offers an innovative
perspective on educational technology integration. As AI tools become increasingly prevalent in learning
environments, developing pre-service teachers' capabilities in AI literacy, feedback mechanisms, and
reflective practices has emerged as a critical priority in contemporary teacher education. This research
aims to investigate, through experimental research, how pre-service teachers can develop the
knowledge, skills, and attitudes necessary to effectively incorporate AI tools into their feedback and
reflective practices. This approach not only prepares educators to navigate technological advancements
but also empowers them to leverage AI tools for more meaningful feedback and professional. Teachers
equipped with AI-enhanced feedback skills can provide more personalized feedback while critically
reflecting on their practices through data-driven insights. Thus, the research is of great importance for a
new generation of educators who are both technologically perceptive and committed to continuous
professional development to realize the critical role of AI in bridging the gap between theoretical
knowledge and practical application. Ultimately, this research addresses the urgent need to prepare
teachers who can effectively integrate AI tools into their feedback practices while maintaining reflective
pedagogical effectiveness.

2. Literature review
AI-Enhanced Feedback Literacy and Reflective Practice: Current Research and Challenges

Studies in the field of AI-supported feedback systems have shown that they improve both teaching
effectiveness and student learning outcomes in a variety of ways. AI-supported peer feedback
significantly improved both feedback quality and writing ability of EFL students, showing the potential of
AI in writing instruction (Guo et al., 2024). Again, Guo (2024) in another study mentioned that EvaluMate,
an AI-supported peer feedback tool, significantly improved the quality of peer feedback in writing,
demonstrating the value of AI in enhancing students' learning and assessment. Recent research has
explored student engagement with AI feedback systems. Zhan and Yan (2025) found students primarily
used cognitive strategies when interacting with ChatGPT feedback, showing minimal emotional
resistance but superficial behavioral engagement. Tam (2025) revealed that in L2 writing, ChatGPT
feedback quality depended on learners' personal goals and self-regulation strategies, which directly
influenced prompt quality. Additionally, Venter et al. (2024) found that while AI feedback systems for
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accounting students generally followed effective principles, variability across feedback dimensions
highlighted the need for rigorous human oversight to maintain quality. Emphasizing AI's role in guiding
student learning, Afzaal et al. (2024) states that explainable AI-based feedback significantly enhanced
self-regulated learning and academic performance, providing clear recommendations to help students
plan and reflect on their learning strategies. EFL students' interaction with AI-programmed AWE, such as
Pigai, gradually evolved from basic error correction to more meaningful feedback engagement,
suggesting the potential of AI tools for deeper learning (Yang et al., 2024). An educational game using
generative AI (ChatPDF) for instant feedback showed high student engagement and low anxiety,
indicating AI's role in supporting interactive learning (Chien et al., 2024). Singh et al. (2024) found that AI
integrated with learner-sourcing improves the quality of student-generated feedback and enhances
critical thinking regarding large language models. Demonstrating AI's potential to enhance educational
design, Pishtari et al., (2024) found that AI-driven feedback positively influenced the quality of teachers'
learning designs.

In terms of technology-enhanced feedback literacy, several researchers have examined how feedback
literacy functions across educational contexts, finding that its dimensions vary by discipline and are
increasingly influenced by digital tools (Cui et al., 2023; Lee et al., 2023). Building on these findings,
Schluer (2022) examined digital feedback literacy among pre-service teachers, noting significant
enhancement in skills and attitudes toward digital feedback tools during the pandemic, suggesting the
potential for AI integration in teacher preparation. de Kleijn's (2021) instructional model supporting
feedback literacy through interactive activities offers a framework that could be augmented with AI-
based scaffolding to further enhance feedback processes. Similarly, Esteban and Laborda (2018)
demonstrated that technology-supported dialogic interactions enhance reflective practice among ELT
teachers, improving self-image and reducing anxiety through performance review—a process that could
be optimized with AI-based feedback systems. This finding aligns with research correlating reflective
depth with improved self-efficacy, reinforcing the value of AI-assisted reflective practices in teacher
training (Menon & Azam, 2021; Moradkhani et al., 2017). Novillo and Pujolà's (2019) analysis of e-
tutoring strategies for fostering reflective practice indicates potential pathways for AI implementation in
reflective e-portfolios. Additionally, AI tools could address challenges identified by Sunra et al., (2020),
who found that while EFL teachers value reflective practice, they struggle with heavy workloads and
insufficient knowledge on effective reflection techniques.

However, although they have many advantages, various challenges limit the widespread adoption of AI
tools for feedback. For example, human-generated feedback was of higher quality than AI in most areas
except criteria-based comments, indicating that while AI feedback is useful, it is not yet on the same
level with human evaluation (Steiss et al., 2024). Excessive dependence on AI feedback may reduce
students' critical thinking and problem-solving skills if they rely too much on automated suggestions
(Tang et al., 2024). AI-based evaluation in argumentation training showed strengths in identifying claims
and qualifiers but weaknesses in other elements, indicating the need for further AI improvements (Jho &
Ha, 2024). This limitation connects to Carless's (2022) argument for student-generated internal feedback
as crucial to learning, raising questions about how AI tools might support rather than supplant this
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important cognitive process. Similarly, Benitt's (2019) research on how technology bridges theory and
practice for pre-service teachers suggests potential for AI-enhanced video analysis in developing
reflective capabilities, while highlighting the need for maintaining human guidance in these processes.

In This Present Study

The primary goal of this study is to explore the development of AI-assisted feedback literacy and
reflective practice skills among prospective English teachers. This research aims to understand how
these skills evolve when AI tools are integrated into feedback processes, specifically within a structured
experimental research design. By adopting a quasi-experimental design, the study seeks to determine
whether the integration of AI tools can significantly enhance feedback literacy and reflective practice
compared to traditional methods. Based on this aim, the following research question was formulated to
guide the investigation.

RQ: Is there a statistically significant difference between control group (using paper-pencil techniques) and
experimental group (using AI-supported tools) of prospective teachers who received common theoretical
training on feedback literacy, in terms of:

i) pre-test scores of feedback literacy and reflective practice,
ii) post-test scores of feedback literacy and reflective practice,

iii) pre-test to post-test score changes in feedback literacy and reflective practice?

3. Methods

3.0 Research Design
This study employed a quasi-experimental design with pre-test and post-test control group comparisons
to investigate the effectiveness of AI-assisted tools in developing feedback literacy and reflective
practice skills among pre-service English teachers. A quasi-experimental design was chosen as it allows
for the examination of cause-and-effect relationships in educational settings where random assignment
of participants to experimental and control groups is not feasible or ethical (Büyüköztürk, 2016; Fraenkel
et al., 2022). This design involves comparing outcomes between two groups of participants: an
experimental group that uses AI- tools and a control group that employs traditional paper-pencil
techniques. Both groups receive the same theoretical training on feedback literacy, which ensures that
the difference in outcomes can be attributed more directly to the method of feedback (AI-assisted vs.
traditional) rather than differences in instructional content. Furthermore, the pre-test post-test control
group design provides a strong framework for measuring the differential effects of the intervention while
controlling for initial differences between groups.

3.1 Participants
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The study was conducted with 59 pre-service English teachers enrolled in an English Language Teaching
(ELT) department at a state university in Türkiye during the 2023–2024 academic year. The selection of
participants followed specific criteria to ensure the validity of the study. First, all participants were
required to be regular third-year or fourth year undergraduate students who had successfully completed
prerequisite methodology course of "Teaching Practice”, a compulsory component of their teacher
education program. Students who had previously failed or repeated the Teaching Practice course were
excluded from the study to maintain homogeneity in prior teaching experience. The sample consisted of
two classes that were assigned as experimental (n = 29) and control (n = 30) groups.

To ensure equivalence between groups, preliminary analyses were conducted comparing participants'
academic achievement scores from previous teaching methodology courses, English proficiency levels,
and basic demographic characteristics. No statistically significant differences were found between the
experimental and control groups in these aspects (p > .05), indicating successful group matching. A
comprehensive overview of participants' demographic characteristics, including gender distribution,
academic performance, technology proficiency, and AI-related experience, is presented in Table 1. The
data reveals balanced distribution across groups, with particular emphasis on participants' self-reported
technology and AI competencies, which are crucial factors for this study's implementation.
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Table 1
Demographic Characteristics and Group Equivalence Analysis of Control and Experimental Groups

  Groups p

Control Experimental

n % n %

Gender *** Female 23 76,7% 22 73,3% 0,86

Male 7 23,3% 8 26,7%

Class/grade *** Junior/3rd year 16 53,3% 17 56,7% 0,21

Senior/4th year &
(± 5)

14 46,7% 13 43,3%

Technology proficiency for
educational purposes? ***

High 17 56,7% 11 36,7% 0,08

Moderate 11 36,7% 18 60,0%

Very high 2 6,7% 1 3,3%

GPA** X ± s.s. 3,28 ± 0,31 3,20 ± 0,33 0,55

Prior AI

Experience *

Yes 30 100.0% 28 96.7% 0.33

No 0 0.0% 1 3.3%

AI Educational Use Proficiency *** Advanced 4 13.3% 4 13.8% 0.57

Intermediate 15 50.0% 11 37.9%

Basic 11 36.7% 14 48.3%

***Chi-square test, **Mann-Whitney U test, *Fisher's Exact Test

Note. GPA = Grade Point Average (4.0 scale). Technology proficiency and educational AI proficiency
levels were self-reported by participants.

Table 1 presents the demographic characteristics and group equivalence analysis between the control
and experimental groups. Statistical analyses revealed no significant differences between the groups
across all demographic variables, indicating successful random assignment and group equivalence. The
gender distribution was comparable between the control (76.7% female, 23.3% male) and experimental
groups (73.3% female, 26.7% male; p = 0.86). Similarly, the academic level distribution showed no
significant differences (p = 0.21), with a balanced representation of junior (control: 53.3%, experimental:
56.7%) and senior students (control: 46.7%, experimental: 43.3%). Regarding perceived educational
technology skills, although the control group showed a slightly higher proportion of participants rating
themselves as "high" skilled (56.7% vs. 36.7% in the experimental group), and the experimental group had
more participants in the "moderate" category (60.0% vs. 36.7% in the control group), these differences
were not statistically significant (p = 0.08). Academic performance, as measured by GPA, was also
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comparable between the control (M = 3.28, SD = 0.31) and experimental groups (M = 3.20, SD = 0.33; p = 
0.55). These findings demonstrate the homogeneity of the groups across all key demographic variables,
including gender, academic level, perceived technology skills, and academic performance. This
equivalence strengthens the internal validity of the study and ensures that any subsequent differences
observed between the groups can be more confidently attributed to the experimental intervention rather
than pre-existing group differences.

3.2 Experimental Design and Procedure
This section outlines the comprehensive experimental design and procedure employed in the study to
investigate the effectiveness of AI-assisted tools versus traditional methods in enhancing feedback
literacy and reflective practice among pre-service English teachers. The quasi-experimental setup,
detailed below, was meticulously crafted to ensure rigorous evaluation and comparison of the two
distinct feedback methods over a period of six weeks.

Figure 1

Experimental Design Flow Diagram of the Study

[Figure 1 is attached as a separate file]

Note

A distinct feature of this design was the combined theory sessions, which ensured that both groups
received identical foundational training in feedback principles, while only varying the tools and methods
used for practical application.

As illustrated in Fig. 1, the study engaged 59 participants who were systematically divided into an
experimental group (n = 29) and a control group (n = 30). The sequence of activities, from pre-testing
through to post-testing, was designed to provide robust data on the impacts of AI integration into
educational feedback processes.

Pre-test Measures

Both groups initiated the experiment with comprehensive pre-tests using validated scales designed to
measure their competencies in feedback literacy and reflective practices for teaching English as a
Foreign Language.

Weekly Combined Theory Sessions

Every week, participants from both experimental and control groups attended theory sessions together
in the same sessions to maintain consistent theoretical grounding across the study. These sessions
covered feedback provision principles, feedback models, fundamental concepts and strategies for giving
effective feedback to written texts.
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Differentiated Practice Sessions

Throughout the intervention, both groups provided feedback on the same set of student writing samples
to ensure comparability of experience. The writing samples, carefully selected from assignments
submitted in the previous year's writing course (see Appendix 1), were chosen to represent various
proficiency levels and common error types in EFL writing.

Experimental Group

This group received additional specialized training (1 hour per week throughout the 6-week period) on
the use of AI tools for feedback supply, mirroring the subjects presented in the Theory Sessions. For
instance, while the second week's Theory Session covered "Hattie & Timperley's feedback model" in a
theoretical context, the experimental group engaged in activities using this model to provide feedback
with the assistance of AI during their AI-assisted feedback training (for samples see Appendix 2).
Following the training, participants applied these AI tools during their practice sessions.

Control Group

In contrast, the control group continued to employ traditional paper-pencil techniques during their
practice sessions (see Appendix 3). This approach allowed for a direct comparison to evaluate the
added value, if any, of integrating AI into feedback practices. Additionally, to prevent any information
exchange between the control group and the experimental group about the AI-assisted training, it was
communicated with the control group that the same comprehensive AI-assisted training will be provided
to them after the end of the study without any modifications. This promised training was indeed
delivered to them following the conclusion of the research as assured.

Post-Test Measures

The intervention period completed with a post-test using the same scales administered at the beginning
as pretests. This final measurement was critical in assessing the change in participant competencies
and the differential impacts of AI-assisted versus traditional feedback methods.

3.3 Data collection tools
To examine the impact of AI-assisted tools on pre-service English teachers' feedback literacy and
reflective practice skills, two validated instruments were administered as pre-test and post-test
measures. The data collection tools included the L2 Writing Teacher Feedback Literacy Scale (Lee et al.,
2023) and the Teacher Reflective Practice Scale for EFL Teachers (Estaji & Fatalaki, 2023).

L2 Writing Teacher Feedback Literacy Scale. The L2 Writing Teacher Feedback Literacy Scale (FLS),
developed by Lee et al. (2023), consists of 34 items across three factors: perceived knowledge (10
items), values (12 items), and perceived skills (12 items). The construct validity of the scale was
examined through exploratory factor analysis (n = 223) and confirmatory factor analysis (n = 208). The
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CFA results demonstrated good model fit for the three-factor structure (X²/df = 1.6, RMSEA = 0.052,
SRMR = 0.063, NNFI = 0.97, CFI = 0.97). The Cronbach's alpha internal consistency coefficients calculated
for reliability showed high values for the EFA sample in perceived knowledge (α = 0.91), values (α = 0.86),
and perceived skills (α = 0.90) factors. Similarly, high reliability values were obtained for the CFA sample
(α = 0.90, α = 0.80, α = 0.90, respectively). The overall Cronbach's alpha value for the entire scale was
found to be 0.93 in both analyses (Lee et al., 2023).

Teacher Reflective Practice Scale for EFL Teachers. The Teacher Reflective Practice Scale for EFL
Teachers, developed by Estaji and Fatalaki (2023), comprises 33 items distributed across five factors:
interpersonal (9 items), intrapersonal (5 items), critical (5 items), behavioral (7 items), and strategic (7
items). The construct validity was examined through exploratory and confirmatory factor analyses. The
EFA results revealed that the five-factor structure explained 85% of the total variance. The CFA results
demonstrated acceptable fit indices for the five-factor structure (CMIN/DF < 3, GFI > 0.90, CFI > 0.90, TLI 
> 0.90, RMSEA < 0.08, SRMR < 0.08). The scale's reliability was established with a Cronbach's alpha
coefficient of 0.93, and the corrected item-total correlations ranged from 0.30 to 0.70 (Estaji & Fatalaki,
2023).

3.4 Data Analysis
Although Analysis of Covariance (ANCOVA) was initially planned in the research proposal with the aim of
determining the direct effect of the experimental treatment on post-test scores by controlling for pre-test
differences between the experimental and control groups, this analysis could not be conducted due to
violations of ANCOVA assumptions. Specifically, the small sample size in the groups and non-normal
distribution of the data necessitated the use of non-parametric methods instead. The normality
assumption was tested using the Shapiro-Wilk's test, which confirmed the non-normal distribution of the
data. Given these limitations, several non-parametric statistical methods were employed. The Mann-
Whitney U test was used to examine differences in subscale scores between study groups. The Wilcoxon
signed-rank test was conducted to analyze pre-test and post-test differences within groups. Chi-square
analysis was performed to examine differences in group characteristics. The critical decision value was
set at 0.05. All analyses were conducted using SPSS version 25.

4. Results
The study explored the impact of AI-supported tools on pre-service English teachers' feedback literacy
and reflective practice skills through a quasi-experimental study. The results are organized into five
comprehensive analyses: (1) baseline comparisons between control and experimental groups, (2) post-
intervention comparisons between groups, (3) within-group analysis of the control group's development,
(4) within-group analysis of the experimental group's progress, and (5) comparative analysis of
improvement rates between groups. For each analysis, it was examined two major dimensions - teacher
feedback literacy (comprising perceived knowledge, values, and perceived skills) and teacher reflective
practice (comprising interpersonal, intrapersonal, critical, behavioral, and strategic reflection). Statistical
analyses were conducted using Mann-Whitney U tests for between-group comparisons and Wilcoxon
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signed-rank tests for within-group analyses, with significance level set at p < .05. The findings reveal
patterns in the development of both feedback literacy and reflective practice skills across the
experimental and control conditions.

Table 2
Pretest Score Comparisons Between Control and Experimental Groups Across Feedback Literacy

and Reflective Practice Dimensions
  Groups p

  Control Experimental

X ± s.s. X ± s.s.

Teacher feedback literacy perceived knowledge 3,10 ± 0,52 3,08 ± 0,49 0,23

values 3,39 ± 0,39 3,39 ± 0,48 0,58

perceived skills 3,51 ± 0,44 3,56 ± 0,47 0,67

Teacher reflective practice interpersonal reflection 3,99 ± 0,55 3,97 ± 0,55 0,58

intrapersonal reflection 4,11 ± 0,63 4,12 ± 0,6 0,19

critical reflection 4,29 ± 0,64 4,34 ± 0,6 0,31

behavioral reflection 3,86 ± 0,55 3,75 ± 0,73 0,36

strategic reflection 4,06 ± 0,56 4,12 ± 0,77 0,39

**Mann-Whitney U test

Table 2 presents the pretest scores comparison between the control and experimental groups across
two major dimensions: teachers' feedback literacy and teacher reflective practice. Mann-Whitney U tests
revealed no statistically significant differences between the groups on any of the measured variables,
indicating equivalent baseline levels prior to the intervention. The teacher reflective practice dimension
demonstrated similar baseline equivalence across all five subcomponents. The groups showed
comparable scores in interpersonal reflection (Mcontrol = 3.99, SDcontrol = 0.55; Mexp = 3.97, SDexp = 
0.55; p = .58), intrapersonal reflection (Mcontrol = 4.11, SDcontrol = 0.63; Mexp = 4.12, SDexp = 0.60; p =
.19), critical reflection (Mcontrol = 4.29, SDcontrol = 0.64; Mexp = 4.34, SDexp = 0.60; p = .31), behavioral
reflection (Mcontrol = 3.86, SDcontrol = 0.55; Mexp = 3.75, SDexp = 0.73; p = .36), and strategic reflection
(Mcontrol = 4.06, SDcontrol = 0.56; Mexp = 4.12, SDexp = 0.77; p = .39). These comprehensive findings
demonstrate that both groups started from comparable baseline levels across all measured dimensions
and their respective subcomponents. This equivalence in pretest scores strengthens the internal validity
of the study and ensures that any post-intervention differences can be more confidently attributed to the
experimental treatment rather than pre-existing group differences.
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Table 3
Posttest Score Comparisons Between Control and Experimental Groups Across Feedback Literacy

and Reflective Practice Dimensions
  Groups p

  Control Experimental

X ± s.s. X ± s.s.

Teacher feedback literacy perceived knowledge 3,22 ± 0,49 3,65 ± 0,51 0,01*

values 3,39 ± 0,45 3,81 ± 0,55 0,01*

perceived skills 3,62 ± 0,43 4,06 ± 0,51 0,01*

Teacher reflective practice interpersonal reflection 4,17 ± 0,54 4,41 ± 0,46 0,04*

intrapersonal reflection 4,27 ± 0,6 4,69 ± 0,41 0,01*

critical reflection 4,32 ± 0,69 4,72 ± 0,49 0,01*

behavioral reflection 4,03 ± 0,59 4,33 ± 0,54 0,04*

strategic reflection 4,23 ± 0,53 4,46 ± 0,64 0,03*

**Mann-Whitney U test, *significant at p < 0.05 level

Table 3 presents the posttest comparison between control and experimental groups across two major
dimensions: teachers' feedback literacy, and teacher reflective practice. Mann-Whitney U tests revealed
significant differences between the groups across all measured variables (p < .05), consistently favoring
the experimental group. In the teachers' feedback literacy dimension, the experimental group
demonstrated significantly higher scores across all three subcomponents. The most notable
improvements were observed in perceived skills (Mexp = 4.06, SDexp = 0.51; Mcontrol = 3.62, SDcontrol 
= 0.43; p = .01), followed by perceived knowledge (Mexp = 3.65, SDexp = 0.51; Mcontrol = 3.22, SDcontrol 
= 0.49; p = .01) and values (Mexp = 3.81, SDexp = 0.55; Mcontrol = 3.39, SDcontrol = 0.45; p = .01). These
results indicate substantial enhancement in all aspects of feedback literacy following the intervention.

The teacher reflective practice dimension showed similar patterns of improvement across all five
subcomponents. The experimental group achieved significantly higher scores in intrapersonal reflection
(Mexp = 4.69, SDexp = 0.41; Mcontrol = 4.27, SDcontrol = 0.60; p = .01) and critical reflection (Mexp = 
4.72, SDexp = 0.49; Mcontrol = 4.32, SDcontrol = 0.69; p = .01), demonstrating enhanced deep reflection
capabilities. Additionally, significant improvements were observed in interpersonal reflection (p = .04),
behavioral reflection (p = .04), and strategic reflection (p = .03), with the experimental group consistently
outperforming the control group. These findings are particularly meaningful when considered alongside
the pretest results, which showed no significant differences between groups. The consistent pattern of
higher scores in the experimental group across all dimensions suggests that the intervention was highly
effective in developing teachers' feedback literacy and reflective practices. The comprehensive nature of
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these improvements, spanning knowledge, skills, and various forms of reflection, indicates that the
intervention successfully addressed multiple facets of teacher professional development.

Table 4
Within-Group Analysis of Control Group's Pre-test and Post-test Scores Across Feedback

Literacy and Reflective Practice Dimensions
  Control p

  Pre-test Post-test

X ± s.s. X ± s.s.

Teacher feedback literacy perceived knowledge 3,10 ± 0,52 3,22 ± 0,49 0,13

values 3,39 ± 0,39 3,39 ± 0,45 0,90

perceived skills 3,51 ± 0,44 3,62 ± 0,43 0,35

Teacher reflective practice interpersonal reflection 3,99 ± 0,55 4,17 ± 0,54 0,22

intrapersonal reflection 4,11 ± 0,63 4,27 ± 0,6 0,20

critical reflection 4,29 ± 0,64 4,32 ± 0,69 0,92

behavioral reflection 3,86 ± 0,55 4,03 ± 0,59 0,19

strategic reflection 4,06 ± 0,56 4,23 ± 0,53 0,17

**Wilcoxon signed-rank test *p < 0.05 significant difference

As shown in Table 4, in the teachers' feedback literacy dimension, the control group showed no
significant changes between pre-test and post-test measurements across all three components:
perceived knowledge (Mpre = 3.10, SDpre = 0.52; Mpost = 3.22, SDpost = 0.49; p = .13), values (remaining
stable at M = 3.39; p = .90), and perceived skills (Mpre = 3.51, SDpre = 0.44; Mpost = 3.62, SDpost = 0.43;
p = .35). These findings suggest that traditional teaching practices alone did not significantly enhance
teachers' feedback literacy. The teacher reflective practice dimension similarly showed no significant
changes across its five components. Although slight increases were observed in all areas - interpersonal
(p = .22), intrapersonal (p = .20), critical (p = .92), behavioral (p = .19), and strategic reflection (p = .17) -
none reached statistical significance. This pattern indicates that standard educational practices did not
substantially impact teachers' reflective capabilities in these areas.
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Table 5
Within-Group Analysis of Experimental Group's Pre-test and Post-test Scores Across Feedback

Literacy and Reflective Practice Dimensions
  Experimental p

  Pre-test Post-test

X ± s.s. X ± s.s.

Teacher feedback literacy perceived knowledge 3,08 ± 0,49 3,65 ± 0,51 0,01*

values 3,39 ± 0,48 3,81 ± 0,55 0,01*

perceived skills 3,56 ± 0,47 4,06 ± 0,51 0,01*

Teacher reflective practice interpersonal reflection 3,97 ± 0,55 4,41 ± 0,46 0,01*

intrapersonal reflection 4,12 ± 0,6 4,69 ± 0,41 0,01*

critical reflection 4,34 ± 0,6 4,72 ± 0,49 0,02*

behavioral reflection 3,75 ± 0,73 4,33 ± 0,54 0,01*

strategic reflection 4,12 ± 0,77 4,46 ± 0,64 0,03*

**Wilcoxon signed-rank test *p < 0.05 significant difference

As shown in Table 5, the teachers' feedback literacy dimension showed substantial improvements
across all components. Perceived knowledge increased significantly (Mpre = 3.08, SDpre = 0.49; Mpost = 
3.65, SDpost = 0.51; p = .01), as did values (Mpre = 3.39, SDpre = 0.48; Mpost = 3.81, SDpost = 0.55; p =
.01) and perceived skills (Mpre = 3.56, SDpre = 0.47; Mpost = 4.06, SDpost = 0.51; p = .01). These
comprehensive improvements suggest that the intervention effectively enhanced all aspects of teachers'
feedback literacy. In the teacher reflective practice dimension, significant positive changes were
observed across all five components: interpersonal (p = .01), intrapersonal (p = .01), critical (p = .02),
behavioral (p = .01), and strategic reflection (p = .03). The most notable improvements were seen in
intrapersonal reflection (Mpre = 4.12, SDpre = 0.60; Mpost = 4.69, SDpost = 0.41) and behavioral
reflection (Mpre = 3.75, SDpre = 0.73; Mpost = 4.33, SDpost = 0.54). These enhancements point to the
effectiveness of the interventions, demonstrating their impact in elevating both the theoretical
understanding and practical applications of feedback literacy and reflective practice among participants.
The results from the experimental group are particularly telling, as they highlight the potential for
targeted educational curricula to foster substantial growth in these critical educational skills.
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Table 6
Comparative Analysis of Percentage Changes Between Pre-test and Post-test Scores Across Control

and Experimental Groups
  Groups p

  Control Experimental

X ± s.s. X ± s.s.

Teacher feedback literacy perceived knowledge 5,06 ± 13,82 27,87 ± 27,56 0,01*

values 0,52 ± 9,92 18,88 ± 27,92 0,01*

perceived skills 3,73 ± 12,13 16,03 ± 20,99 0,01*

Teacher reflective practice interpersonal reflection 5,93 ± 18,9 10,22 ± 19,49 0,01*

intrapersonal reflection 5,63 ± 20,49 11,44 ± 18,99 0,04*

critical reflection 1,21 ± 13,02 8,06 ± 19,2 0,02*

behavioral reflection 5,49 ± 17,3 18,45 ± 21,33 0,03*

strategic reflection 5,71 ± 18,09 11,95 ± 26,63 0,04*

**Mann-Whitney U test ***Change rates were calculated as ((post-test - pre-test) / pre-test) × 100

Table 6 presents a comparative analysis of the percentage changes between pre-test and post-test
scores across control and experimental groups, calculated as ((post-test - pre-test)/pre-test × 100).
Mann-Whitney U tests revealed significant differences between the groups across all measured
dimensions, with p < .05, consistently showing superior gains in the experimental group.

In the teachers' feedback literacy dimension, the experimental group demonstrated markedly higher
improvement rates across all three components. The most substantial difference was observed in
perceived knowledge, where the experimental group showed a 27.87% increase (SDexp = 27.56)
compared to the control group's modest 5.06% improvement (SDcontrol = 13.82, p = .01). Similarly, the
values component showed an 18.88% increase (SDexp = 27.92) in the experimental group versus a
minimal 0.52% change (SDcontrol = 9.92, p = .01). The perceived skills component demonstrated a
16.03% improvement (SDexp = 20.99) in the experimental group compared to 3.73% (SDcontrol = 12.13,
p = .01). These substantial differences in improvement rates suggest that the intervention was
particularly effective in enhancing teachers' feedback literacy capabilities.

The teacher reflective practice dimension revealed a consistent pattern of higher improvement rates in
the experimental group across all five components. The most notable differences were observed in
behavioral reflection (experimental: 18.45%, SDexp = 21.33; control: 5.49%, SDcontrol = 17.30, p = .03)
and strategic reflection (experimental: 11.95%, SDexp = 26.63; control: 5.71%, SDcontrol = 18.09, p = .04).
The experimental group also showed significantly higher improvement rates in interpersonal reflection
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(experimental: 10.22%; control: 5.93%, p = .01), intrapersonal reflection (experimental: 11.44%; control:
5.63%, p = .04), and critical reflection (experimental: 8.06%; control: 1.21%, p = .02).

These comprehensive findings provide strong evidence for the intervention's effectiveness,
demonstrating consistently higher improvement rates across all measured dimensions in the
experimental group. Furthermore, the consistent pattern of improvements in the experimental group,
even in areas where the control group showed minimal or negative change, underscores the
comprehensive impact of the intervention on teachers' professional development. These results have
important implications for teacher professional development curricula, suggesting that structured
interventions can significantly enhance the development of these crucial professional competencies.

5. Discussion
This study aimed to explore the development of AI-assisted feedback literacy and reflective practice
skills among pre-service English teachers. By integrating AI tools into feedback processes within a quasi-
experimental educational setting, it was investigated whether these tools significantly enhance feedback
literacy and reflective practice compared to traditional methods. The findings indicate that both groups
had similar baseline scores, showing no significant differences before the intervention. However, post-
intervention results revealed that the experimental group (using AI-supported tools) achieved
significantly higher gains in all aspects of feedback literacy (perceived knowledge, values, and perceived
skills) and reflective practice (interpersonal, intrapersonal, critical, behavioral, and strategic reflection)
than the control group (using paper-pencil techniques). While the control group exhibited little to no
statistically significant progress, the experimental group demonstrated significant improvements across
all measured dimensions, highlighting the effectiveness of AI-assisted feedback in enhancing teacher
skills.

The integration of AI-supported tools in teacher education has demonstrated significant potential for
enhancing both feedback literacy and reflective practice among pre-service English teachers. The
findings reveal a clear advantage of AI-assisted methods over traditional techniques, aligning with recent
research in the field. Our results align closely with previous studies emphasizing AI's capacity to deliver
personalized, high-quality feedback, thereby enhancing learning outcomes in language education. For
instance, the significant improvement observed in our experimental group reflect the findings of Guo et
al. (2024), who demonstrated AI-supported peer feedback’s effectiveness in improving both feedback
quality and writing proficiency among EFL learners. This consistency strengthens the argument for
integrating AI tools into teacher training curricula to encourage feedback literacy. Extending this, our
study demonstrates that AI not only enhances feedback literacy, as suggested by Buckingham Shum et
al. (2023), but also collaboratively increases reflective practice skills. Furthermore, the improvements in
our experimental group are consistent with Shafiee Rad and Roohani (2023), who noted significant gains
in writing outcomes and feedback literacy through AI tool usage in second language learning, supporting
AI's potential to transform language education. These findings collectively underscore the efficacy of AI
in improving feedback practices within teacher education, potentially fostering more adaptive and
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effective pedagogical approaches, a concept that aligns with Carless and Winstone’s (2023) framework
emphasizing integrated design, relational, and pragmatic dimensions of feedback literacy. The observed
decrease in instructor workload through automated feedback, as reported by Lee and Moore (2024)
regarding Generative AI in higher education, may also contribute to the sustainability of AI-enhanced
feedback interventions in teacher education, further supporting the claims of Ning (2024) about AI’s role
in reshaping education to enhance teaching.

An important aspect to consider when interpreting these findings is the demographic profile of our
participants. The relatively small proportion of participants reporting advanced AI experience (13–14%)
introduces an important consideration for future research and implementation. This limited
representation of advanced AI users suggests that the observed positive outcomes might represent a
cautious estimate of the potential impact of AI-assisted feedback systems. As pre-service teachers
develop more advanced AI literacy through systematic experience and training, the effectiveness of AI-
enhanced feedback mechanisms could potentially increase further. The demographic and competency
profile thus not only enriches our interpretation of the current findings but also suggests promising
directions for future research examining the relationship between AI literacy development and feedback
effectiveness in teacher education contexts.

While the observed improvements are considerable, a detailed analysis necessitates the consideration
of alternative interpretations. The "novelty effect," as conceptualized by Iannone and Vondrová (2024),
suggests that initial enthusiasm for technological innovations may temporarily enhance performance
metrics. However, the sustained and statistically significant improvements documented in the post-
intervention phase, when controlled for baseline competencies, indicate that the benefits of AI
integration go beyond novelty effects. One compelling interpretation suggests that AI tools effectively
provided a form of structured "digital mentorship," paralleling the documented benefits of human tutor
support in enhancing reflective practice development, as established in the study by Mauri et al. (2016).
This interpretation aligns with Dewey's understanding of experience-based learning (Authors, 2024),
where technological tools serve as mediators of meaningful educational experiences. Nevertheless,
even when considering for these alternative perspectives, the consistent improvements observed across
all measured dimensions in the experimental group provide strong evidence for the efficacy of AI-
supported feedback in enhancing both feedback literacy and reflective practice capabilities.

The synthesis of these findings both aligns with and extends current theoretical frameworks,
demonstrating that AI tools can serve as effective digital models for reflective practice development, as
proposed by Baker (2022), while contributing to the dimension-based approach to reflective practice
advancement outlined by Estaji and Fatalaki (2023). The research reveals novel insights regarding AI's
potential to enhance reflective practice by offering equitable development opportunities regardless of
prior experience levels, a finding particularly significant for encouraging teacher self-efficacy, as
supported by some research (Khoshsima et al., 2016; Moradkhani et al., 2017). Looking ahead, teacher
education curricula should strategically incorporate AI tools while ensuring comprehensive training
protocols, as emphasized by Karimi et al. (2024), and addressing potential implementation challenges to
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fully leverage AI's transformative potential in preparing future educators for contemporary classroom
complexities. This strategic integration should maintain a balance between technological innovation and
fundamental pedagogical principles, ensuring that AI tools enhance rather than replace the essential
human elements of teacher development.

The findings of this study reveal significant implications for teacher education and the improving
environment of AI integration in educational settings. The experimental group demonstrated significant
improvements in feedback literacy and reflective practice capabilities, suggesting that AI-assisted tools
hold considerable potential for transforming teacher education. The implementation of AI tools capable
of delivering individualized, criterion-referenced feedback appears to systematize reflective practices
while promoting deeper professional growth, which aligns with recent empirical evidence presented by
Lee and Moore (2024) regarding the benefits of reduced instructor workload and enhanced learning
outcomes through generative AI applications.

The study's outcomes particularly highlight the capacity of AI- tools to address varying levels of initial
proficiency among pre-service teachers. The comprehensive gains observed across multiple dimensions
of feedback literacy and reflective practice indicate that AI-supported methodologies can effectively
standardize skill development by providing structured, systematic guidance regardless of teacher
candidates' baseline competencies. These findings support the work of Afzaal et al. (2024), who
confirmed that explainable AI-driven feedback mechanisms promote self-regulated learning processes
and subsequent improvements in academic performance. Such evidence suggests that the strategic
integration of AI technologies within teacher education curricula could democratize access to high-
quality professional development opportunities, thereby contributing to the advancement of educational
equity.

The findings particularly underscore the supplementary nature of AI in augmenting teacher feedback
practices, rather than replacing pedagogical approaches. Recent empirical investigations by Guo and
Wang (2024) demonstrate that contemporary AI tools can generate comprehensive and targeted
feedback that enhances instructional effectiveness. When technology is integrated with teacher
modeling, as outlined in Pretorius's (2023) systematic analysis, it enables deeper understanding and
application of advanced feedback strategies. This deliberate integration of human expertise with AI-
supported systems creates opportunities for teachers to give more attention to advanced instructional
methodologies, ensuring that routine feedback processes do not compromise the quality of essential
pedagogical interactions.

The implications of these findings extend well beyond the boundaries of language education, suggesting
broader applications across diverse educational contexts. The successful implementation of AI-tools in
this study indicates significant potential for cross-disciplinary adaptation, a finding that aligns with
Coenen and Pfenninger's (2024) research demonstrating significant improvements in personalized
feedback delivery within science education contexts. This evidence of cross-disciplinary applicability
necessitates a comprehensive reassessment of curriculum design principles and educational policy
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frameworks, potentially leading to the development of more responsive and adaptive learning. The
integration of AI tools within teacher education curricula represents a promising direction for advancing
feedback literacy and reflective practice capabilities. These technological solutions not only support
individual teacher development but also contribute to systematic improvements in professional training
methodologies. As educational institutions increasingly acknowledge the value of AI-enhanced feedback
systems, future research initiatives should examine longitudinal outcomes and investigate the
contextual variables that may influence their effectiveness. This investigation thus provides valuable
insights into the transformative potential of AI in teacher education, establishing a foundation for more
innovative and equitable approaches to professional development.

6. Limitations and Future Directions
While this study provides strong evidence regarding the benefits of AI- tools, it is essential to
acknowledge several limitations that contextualize these findings. In particular, the quasi-experimental
design—although strong for supporting comparative effectiveness—was implemented within a controlled
educational setting. Although such a context facilitates focused intervention and precise measurement,
it may not fully capture the multifaceted dynamics inherent in authentic, real-world classroom
environments. Consequently, the direct generalizability of these effect sizes to broader, less controlled
educational settings should be interpreted with caution. As Park (2023) and Tang et al. (2024) noted, AI-
tools, despite their promise, may face challenges in consistently delivering evidence-based responses or
in accurately assessing nuanced aspects of complex skills such as critical thinking; these issues warrant
further exploration, particularly within the context of reflective practice in ecologically valid classroom
environments.

Despite these limitations, our findings strongly demonstrate the potential of AI-supported interventions
to significantly enhance feedback literacy and reflective practice skills among pre-service teachers in a
structured training environment. The consistency of the results with existing literature reinforces the
validity of these observed benefits, suggesting that the effects are genuine rather than merely artifacts
of the experimental setting. Nevertheless, addressing the identified limitations opens several
opportunities for future research. Firstly, longitudinal studies are imperative to evaluate the continuous
impact of AI-assisted feedback literacy development in authentic classroom settings. Future research
should investigate the long-term effects on both teacher practices and student learning outcomes.
Moreover, qualitative studies exploring teacher and student experiences with AI-augmented feedback
processes could offer valuable insights into the mechanisms of AI’s influence, thereby informing best
pedagogical practices. In addition, research must address potential barriers to widespread AI adoption—
as highlighted by Chou et al. (2022)—including teacher efficacy perceptions, limited resources, and
varying levels of AI literacy among educators and students. As Celik (2023) and Knoth et al. (2024)
emphasize, computational thinking skills and AI literacy are essential for effective AI integration; thus,
further investigation is needed to determine optimal strategies for promoting these competencies within
teacher education curricula while ensuring equitable access to the necessary technologies across
diverse educational contexts. Additionally, it is essential to investigate strategies that reduce
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psychological barriers and anxieties associated with AI adoption in educational settings, as suggested
by Schiavo et al. (2024). Practically, these findings promote for the strategic integration of AI literacy
training and AI-supported tools into teacher education curricula, supported by institutional support and
resources (Gupta & Bhaskar, 2020). By addressing these limitations and engaging in the outlined
research directions, it can be progresses toward a more comprehensive and equitable integration of AI in
teacher education, thereby enhancing the overall quality of teaching and learning in 21st-century
classrooms.

7. Conclusion
This study investigated the impact of AI-supported tools on pre-service English teachers' feedback
literacy and reflective practice skills, revealing a statistically significant difference in post-intervention
outcomes between experimental and control groups. While both groups demonstrated comparable
baseline competencies, the experimental group, utilizing AI tools, exhibited superior gains in all
dimensions of feedback literacy and reflective practice compared to the control group, which used
traditional paper-pencil methods. This finding directly answers the research question, confirming that AI
integration significantly enhances these crucial teacher competencies within a structured educational
setting. Future research should prioritize longitudinal studies in authentic classroom environments to
assess the sustained impact of AI-enhanced feedback. Furthermore, addressing barriers to AI adoption,
such as teacher AI literacy and resource constraints, is critical for widespread and equitable
implementation. Strategically integrating AI literacy training into teacher education curricula is
recommended to fully leverage AI's transformative potential in preparing future educators for the
complexities of modern classrooms.
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Figure 1

Experimental Design Flow Diagram of the Study
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