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Abstract 
Despite its importance in L2 writing classes, there has been difficulty in providing prompt 

and personalised feedback in large classes due to teachers' workload. On the other hand, 

generative artificial intelligence technologies, including ChatGPT, allow for immediate 

and consistent feedback on students' writing; however, its efficiency might lead to the 

emergence of the "AI Feedback Paradox," which can undermine the cognitive processes 

of deep processing and thereby prevent L2 acquisition. The quasi-experimental research 

aimed at investigating the possible solution of the problem, namely the possibility of over-

coming the AI Feedback Paradox by adding structured metacognitive reflection to the AI-

generated feedback. Ninety low-intermediate level Vietnamese EFL learners divided into 

three groups based on the writing classes received either AI-generated corrective feedback, 

teacher-generated metalinguistic feedback or AI-generated corrective feedback accompa-

nied with metacognitive reflection log during a 12-week writing class. Students' grammat-

ical knowledge was tested through Grammatical Error Identification Test, while the na-

ture of revision was marked as deep or surface revision. The findings revealed significant 

superiority of the third condition over the first one concerning the increase of grammati-

cal knowledge and the proportion of deep revisions performed by participants; the second 

condition proved to be between those two. Thus, the usefulness of the AI-generated feed-

back depends on the level of cognitive demands imposed on learners by the process. 
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Introduction 

Written corrective feedback (WCF) has traditionally been a cornerstone of L2 writing instruction be-

cause of its capacity to improve accuracy and promote acquisition. However, the provision of con-

sistent, comprehensive, and prompt WCF has remained a challenging task in the context of higher 

education environments, where large class sizes and heavy teaching duties have prevented teachers from 

focusing on individual errors made by students. The emergence of generative AI technology such as 

ChatGPT has aroused much optimism since the technology provides instant and consistent corrections 

that seem to decrease the workload of a teacher while assisting the learner in the process of revising. At 

the same time, this particular aspect of the application creates what is known as the “AI Feedback Par-

adox,” which consists in the fact that the consistency and immediacy that makes the technology appeal-

ing can actually hinder the process of deep cognitive processing necessary for language learning. As 

soon as learners notice and correct the mistakes automatically, they will be able to revise the text cor-

rectly without understanding the grammatical rules. 

The recent comparative researches conducted on the issue have shown conflicting results, according to 

which, while some researchers find that feedback from AI can be as beneficial, if not even more bene-

ficial for the short-term accuracy improvement as the feedback from teachers, the other ones point out 

that AI is not able to perform as flexibly in terms of context and instruction as the teachers themselves. 

However, little attention is paid to the process of cognitive interaction of the learner with the provided 

feedback rather than to the ability of AI to give appropriate feedback. From the perspective of the 

cognitive-interactionist models of L2 acquisition, the feedback will be the most efficient when it trig-

gers the process of noticing the mismatches between one’s own language production and the target 

language and engaging in the reorganising processing of the acquired linguistic knowledge. 

 

Literature Review 

Written corrective feedback and the emergence of AI-assisted feedback 

As a widely researched instructional approach in L2 writing, written corrective feedback is acknowl-

edged for its capacity to improve learners' language accuracy and aid L2 acquisition. However, despite 

extensive empirical research that demonstrates the effectiveness of WCF for language learning (Li & 

Vuono, 2019; Muñoz & Sáez, 2019), there remains controversy among researchers regarding the extent 

to which different types of corrective feedback help sustain the learning process. Evidently, WCF is 

influenced by a number of factors that include learner factors, instruction settings, writing activities, 

and particular types of feedback provided (Li et al., 2022; Nassaji, 2016). Thus, current research has 

moved beyond the issue of effectiveness of corrective feedback to investigating the contexts in which 

different forms of feedback prove the most beneficial. 
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Traditionally, WCF has been defined as a type of written response which is meant to draw learners' 

attention to errors in their writing process. This can include correction, code, underlining, reformula-

tion or explanation of local features such as grammar or vocabulary as well as textual features like or-

ganization and coherence (Crosthwaite et al., 2022; Montgomery & Baker, 2007). Other than dealing 

with errors, the function of WCF includes two major aspects. First, it is used to help in making im-

provements in the performance of learners in their writing. Secondly, it is used to help learners develop 

languages in the long run by encouraging them to attend to forms and adapt their interlanguage sys-

tems (Ferris, 2012; Sheen, 2011). From a sociocultural perspective, corrective feedback also constitutes 

an important interaction between learners and more knowledgeable others (Cen & Zheng, 2024). 

It is common practice for scholars to divide written corrective feedback into two broad categories: 

namely, direct feedback and indirect feedback (Ellis, 2009; Sheen, 2011; Nassaji, 2020). Direct feedback 

refers to the process of explicitly correcting learners’ errors by presenting them with the correct form 

of the language while indirect feedback refers to the use of techniques like underlining, circling, high-

lighting, or error codes to alert learners to the presence of errors so that they come up with the right 

correction (Muñoz et al., 2023). 

The different types of feedback rely on different theoretical assumptions with regard to the process of 

language acquisition. The application of indirect feedback implies the involvement of more compli-

cated processes of cognition because the learners should themselves find and correct any language prob-

lems, which helps develop self-regulation and better memorization. On the contrary, the use of direct 

feedback involves reduced cognitive load since it immediately gives the learner an answer and thus 

becomes especially helpful in cases when the learner's own grammar is not sufficient for proper correc-

tion (Muñoz et al., 2023; Muñoz & Sáez, 2019). 

The evidence regarding differences between direct and indirect WCF is still contradictory. The research 

suggests that the effectiveness of direct corrective feedback lies in its ability to help learners identify 

correct forms of language immediately as it is suitable when teaching rule-governed grammatical con-

structions, such as verbs and articles (Bitchener & Knoch, 2009; Ellis et al., 2008). On the contrary, 

some researchers argue that indirect corrective feedback is better for developing deep learning as it 

helps learners to participate in the process actively, think more and develop autonomy in the process 

of correction (Ferris, 2003; Muñoz & Sáez, 2019). In turn, the use of metalinguistic feedback has often 

proved to be useful in helping students understand their errors better through the explanations of why 

those mistakes should be corrected (Bitchener, 2008). However, there are studies that indicate that the 

increase in the level of explicitness of explanation is not necessarily linked to better learning outcomes, 

as it was found out that highly detailed metalinguistic feedback had no extra effect on students' 

knowledge (Shintani & Ellis, 2013; Stefanou & Révész, 2015). 
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Another significant difference pertains to the nature of written corrective feedback. In focused feed-

back, correction is provided only for some specific grammatical structures, while comprehensive feed-

back aims at pointing out most or all of the errors found in a learner’s writing (Ellis et al., 2008). It is 

often observed that focused WCF contributes better to learning as the focus on a limited number of 

linguistic elements makes the task less cognitively demanding and allows learners to focus their atten-

tion on certain grammatical structures (Lee, 2019; Sheen, 2007). Conversely, comprehensive feedback 

is a closer representation of actual classroom practices and, hence, it is ecologically valid (Colpitts & 

Howard, 2018; Reynolds & Kao, 2022; Storch, 2010). Most teachers prefer comprehensive feedback in 

their classes as they consider correction of all apparent mistakes an integral part of good writing in-

struction (Sheen et al., 2009). Nevertheless, comprehensive feedback requires a lot of time and effort 

from teachers (Han & Sari, 2024), especially in the context of higher education where the number of 

students per teacher is very high (Nassaji, 2016, 2020). It is precisely due to such practical difficulties 

that there have arisen new approaches toward finding technological means to facilitate correctional 

feedback on written work. The large number of students makes it quite hard for the instructor to give 

each learner a comprehensive and individualised feedback on his or her writing (Bitchener & Knoch, 

2008). Such delayed feedback could reduce the learning experience as it would be too late to make any 

alterations as the writing has already been done some time ago. Moreover, not enough teaching time 

would allow for giving more than one cycle of revisions with individualised feedback (Hyland & Hy-

land, 2006). The presence of many students can also be responsible for inconsistency since an instructor 

will be unable to give equal consideration to all students' writings (Lee, 2008). 

The emergence of AI, or to be more specific, Automated Writing Evaluation (AWE) tools, has signifi-

cantly expanded the ways of providing corrective written feedback. The benefits of AI-based feedback 

systems include such aspects as standardised implementation of correction criteria, quick response, and 

repeated revision cycle (Koltovskaia, 2020; Nassaji, 2024a, 2024b). Cognitive theories of second-lan-

guage acquisition support using automated feedback due to the opportunity of receiving the necessary 

repetitions in language forms and error noticing through revision (Kaivanpanah et al., 2020; Nassaji, 

2024a). However, the results of comparative studies of AI-generated and teacher-generated feedback are 

inconclusive. Despite the fact that some researchers still claim the supremacy of human feedback (Kai-

vanpanah et al., 2020), others state that similar or even better results can be achieved by using AI-gen-

erated feedback depending on context (Sistani & Tabatabaei, 2023). Therefore, the effectiveness of AI-

assisted corrective feedback seems to depend on a number of factors that need to be examined (Nassaji, 

2025). 

Among recently developed AI applications, ChatGPT has become exceptionally popular owing to its 

highly sophisticated language processing abilities. ChatGPT was created by OpenAI (2023) and trained 

on huge amounts of internet and digitised texts, which allows it to produce coherent, contextually 
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relevant, and linguistically correct language. Apart from language generation, ChatGPT has proven 

itself to be a very promising AI in educational contexts, being able to help with writing, summarising, 

paraphrasing, question answering, and language practice (Baktash & Dawodi, 2023; Escalante et al., 

2023). It has also been suggested that ChatGPT may help in designing personalised educational experi-

ence, conducting assessments, and addressing instructional challenges (Baidoo-Anu & Owusu, 2023; 

Baskara & Mukarto, 2023; Deng & Lin, 2023; Farrokhnia et al., 2023; Kasneci et al., 2023; Rudolph et 

al., 2023; Xiao & Zhi, 2023; Zhang, 2023). In language education, it has also been associated with in-

creased engagement, improvement in language skills and better writing performance owing to plan-

ning, ideas generation, revision, and instant feedback (Baskara & Mukarto, 2023; Hong, 2023; Kohnke 

et al., 2023; Li et al., 2024; Song & Song, 2023; Songsiengchai et al., 2023; Yan, 2023). Nevertheless, 

despite the mentioned promising trends, the question of whether and under what circumstances 

ChatGPT or any other AI can be more beneficial than teachers remains open. The mentioned gaps 

form the background of the present research which aims to expand the knowledge gained during pre-

vious studies by comparing written corrective feedback from AI and teachers with a combination of AI 

feedback and structured metacognitive reflection in a longitudinal L2 writing context. AI-generated 

and teacher-generated written corrective feedback in L2 writing. With the increased integration of ar-

tificial intelligence into language education, the question of whether AI-generated feedback provides 

learners with similar or even more effective learning opportunities in comparison with those provided 

by teachers becomes extremely important. Within L2 writing, it goes beyond error correction and in-

cludes such issues as learner engagement, cognitive processing, writing development, and the evolving 

role of teachers in technology-mediated classrooms. Therefore, the recent research tends to make com-

parisons between ChatGPT-generated feedback and teacher-generated feedback to reveal their differ-

ences and common aspects. 

One of the areas where comparisons are made quite frequently concerns the quality and effectiveness 

of ChatGPT-generated written corrective feedback. Previous research showed that ChatGPT is able to 

generate timely and personalised feedback that can help learners throughout the whole process of writ-

ing (Farrokhnia et al., 2023; Han & Li, 2024; Song & Song, 2023). The instantaneous nature of the 

feedback is one of the important qualities of the effective written corrective feedback because it allows 

learners to revise their writing when their cognitive representation of the task is still active. Unlike the 

usual teacher-generated feedback that requires a lot of time to be written owing to teacher workload, 

AI systems can generate feedback instantly, thus increasing chances for revision and continuous lan-

guage practice. Additionally, ChatGPT shows good consistency when identifying grammatical errors, 

reducing teacher workload, and facilitating multiple revision cycles, which can add to the effectiveness 

of written corrective feedback in big educational environments (Gul et al., 2016; Zou et al., 2023). 



 
Research Studies in English Language Teaching and Learning (RSELTL)  
 Vol.4, No. 4; 2026, 823- 846  

 

Page | 

827 

Besides, the described advantages allow teachers to spend more time on high-order teaching activities 

instead of wasting time on the identification of grammatical errors (Kasneci et al., 2023). 

However, researchers tend to argue that ChatGPT should not be considered a substitute for teacher 

feedback but only a supplementary teaching tool. Previous researches have revealed several limitations 

of AI-generated feedback, such as wrong answers, cultural bias, inappropriate suggestions, and difficul-

ties interpreting context-dependent language (Baskara & Mukarto, 2023; Borji, 2023; Hacker et al., 

2023; Nassaji, 2024a; Sallam, 2023; Owais, 2025). Due to the fact that ChatGPT generates text based on 

statistical predictions instead of actual linguistic comprehension, it has problems in dealing with cul-

turally sensitive statements, stylistics, or conventions in different fields of knowledge. Besides, the usage 

of AI requires learners to have a certain degree of AI literacy and prompt engineering skills to get a 

right response (Strobelt et al., 2023). There are ethical considerations as well, such as plagiarism, lack 

of academic integrity, and over-reliance on AI during writing (Farrokhnia et al., 2023). Song and Song 

(2023) stated that although learners appreciated the accessibility and instantaneous nature of the 

ChatGPT, many of them were careful not to become over-reliant on AI out of the fear of losing their 

critical thinking, creativity, and independence. Empirical studies that compare AI-generated feedback 

and teacher-generated feedback have shown encouraging but contradictory results. Escalante et al. 

(2023) conducted pre-test – post-test study, in which 48 university English language learners were com-

pared in terms of AI-generated and teacher-generated feedback on their academic writing. They had to 

write 300-word compositions and receive an evaluation according to the analytic rubric which assesses 

content, coherence, language use, and evidence. The results showed no significant differences in writ-

ing performance between the two conditions; however, the learners preferred different feedback 

sources. While half of them preferred teacher feedback due to personal interaction and opportunities 

to clarify things, the rest of the participants preferred ChatGPT feedback because it was clearer and 

more detailed. Based on these results, the researchers concluded that the integration of AI-generated 

and teacher feedback should be used to exploit benefits of each approach while reducing teachers' feed-

back workload. 

Similar research, but with additional self-correction, was carried out by Cao and Zhong (2023). Their 

study of Chinese postgraduate translation students showed that ChatGPT was especially effective in 

improving lexical choice and textual cohesion. Nevertheless, teacher feedback and learner self-correc-

tion were more effective in improving translation quality and syntactic development. One of the key 

limitations of ChatGPT in this regard was related to the fact that it could not correctly evaluate cultur-

ally specific translation because of its English language-centric knowledge base. Additionally, there 

were inconsistencies in the output of different participants that could undermine the reliability of 

ChatGPT-generated feedback. Finally, the researchers pointed out that their study did not define which 
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version of ChatGPT had been used, although the rapid progress was observed in successive versions of 

the system (Zhang, 2023). 

Moreover, the complementary role of AI was supported by research of Dai et al. (2023), which charac-

terised ChatGPT-generated feedback based on analysis of postgraduate assignments that were already 

assessed by the teacher. It was revealed that ChatGPT gave much more comprehensive and coherent 

feedback than the teachers while giving often process-oriented comments that facilitated deep learning 

as described in Hattie and Timperley (2007) feedback model. Nevertheless, ChatGPT did not agree 

with teachers in their evaluation of tasks and often generated overly positive comments as a result of 

too vague prompts. Although AI and teachers generated task-level feedback, it was concluded that 

ChatGPT could only supplement teacher judgement as experienced teachers still provided more bal-

anced and context-dependent evaluations. The reliability of ChatGPT was also studied by Mizumoto 

and Eguchi (2023) who evaluated more than 12,000 TOEFL essays written by learners of eleven first-

language backgrounds. The results showed that ChatGPT-based scoring agreed with benchmark 

TOEFL proficiency levels and greatly improved the prediction of learners' scores. Therefore, AI can be 

used for the efficient and consistent writing assessment. However, the researchers also noted that 

ChatGPT did not reach a full agreement with the human expert ratings, which means that AI-assisted 

assessment should be considered as a supportive tool rather than an alternative to the human experts. 

Apart from grammatical correction, the recent research started paying more attention to educational 

impact of ChatGPT on the writing development. According to Song and Song (2023), in their pre-test 

– post-test study of fifty Chinese undergraduate EFL learners, it was revealed that ChatGPT learners 

improved their writing organization, coherence, vocabulary, grammar, and writing motivation in com-

parison with traditionally instructed learners. They appreciated the instantaneous nature of ChatGPT 

responses, personalization, and opportunities for independent practice. However, they also had some 

concerns about the contextual errors and future educational roles of AI. The results of the study match 

the findings of Cao and Zhong (2023), both researches pointing out the persistent problem of ChatGPT 

with culturally nuanced language and context-dependent writing. 

The collaborative nature of AI and teachers was confirmed by Han and Li (2024) in their investigation 

of 95 undergraduate students who used ChatGPT-supported feedback for text revision. Indirect coded 

and holistic rhetorical feedback was studied, the latter being focused on argument development, co-

herence, and organization (Aljasir, 2021; Carter & Thirakunkovit, 2019). It was revealed that the com-

bination of teacher feedback with AI-generated feedback improved the quality of revision, prevented 

recurring writing errors, and promoted writing development in general. Additionally, the usage of AI 

in classroom feedback reduced the teacher workload and provided learners with timely and personal-

ised feedback. Rather than working independently, ChatGPT was effective as a collaborative partner. 

 



 
Research Studies in English Language Teaching and Learning (RSELTL)  
 Vol.4, No. 4; 2026, 823- 846  

 

Page | 

829 

In terms of teachers' perceptions, Lin and Crosthwaite (2024) compared the feedback practices of 

twenty-five experienced EFL and ESL teachers and ChatGPT. It was found that the teachers used bal-

anced combinations of direct and indirect feedback and addressed sentence-level and discourse-level 

writing issues. In turn, ChatGPT used mostly metalinguistic explanations and reformulations, occa-

sionally over-correcting learners' writing by rewriting unnecessary sentences. It also failed to take into 

account learners' proficiency level, educational goals, and the types of mistakes when generating feed-

back. Nevertheless, AI was more accurate in correction of isolated grammatical mistakes. 

Similar findings were obtained by Wang et al. (2024) when they compared ChatGPT 3.5 with the eval-

uation of argumentative essays by teachers. ChatGPT generated the faster and more comprehensive 

linguistic feedback than teachers, but it lost accuracy when evaluating longer essays and complex argu-

mentation. In contrast to AI, teachers generated personalised comments that reflected students' educa-

tional background and needs. ChatGPT also had difficulties in evaluation of the logical development 

of arguments because of the inability to analyse discourse-level connections. The described limitations 

were closely related to prompt quality and confirmed Jacobsen and Weber's (2025) findings that high-

quality feedback is possible only with carefully prepared prompts. Similar conclusions were also made 

by Lin and Crosthwaite (2024). 

ChatGPT has become an important tool that allows generating the rapid, consistent, and comprehen-

sive written corrective feedback. However, its limitations in the context of contextual interpretation, 

cultural understanding, discourse-level evaluation, and personalization of the instruction show that AI 

is now more efficient when combined with the teacher feedback instead of operating independently. 

The problem is that almost all researches that were conducted so far compared AI-generated feedback 

with the teacher feedback. Very few researches explored the possibility that cognitive engagement with 

AI feedback can enhance its efficiency. Thus, the presented study aims to extend the knowledge gained 

during previous research by adding the third condition where AI feedback will be supplemented by 

metacognitive reflection. By asking learners to describe the principles underlying the corrections gen-

erated by AI before writing revisions, the study will find out whether deeper cognitive processing can 

enhance AI feedback beyond AI feedback or teacher feedback only. This study is sought to answer the 

following questions: 

 

Q1: To what extent do AI-generated corrective feedback, teacher-generated metalinguistic feedback, and AI-

generated corrective feedback combined with structured metacognitive reflection differ in improving EFL learn-

ers' grammatical knowledge?  

Q2: How do AI-generated corrective feedback, teacher-generated metalinguistic feedback, and AI-generated cor-

rective feedback combined with structured metacognitive reflection influence EFL learners' revision behaviour, 

particularly the use of deep and surface revisions? 
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Method 

Research design 

A quasi-experimental design, extending for 12 weeks, was used in this study. The independent variable 

in this intervention was three different conditions for providing corrective feedback to the participants: 

(a) artificial intelligence (AI)-generated corrective feedback, (b) teacher-generated metalinguistic cor-

rective feedback, and (c) AI-generated corrective feedback and structured metacognitive reflection. The 

primary goal was to find out whether there was a greater level of improvement in grammatical 

knowledge from incorporating metacognitive reflection with AI-generated feedback than from using 

either of these two types of feedback on its own. 

A quasi-experimental research design was the best methodological choice in this case because this re-

search took place in a natural educational setting where the participants were already enrolled in the 

courses. Therefore, it was not possible to assign individual students to different treatments as is typically 

done in experimental designs. Instead, three intact classes were allocated to each of the feedback con-

ditions. While quasi-experiments are usually considered more vulnerable to threats to internal validity, 

some methodological precautions were taken to reduce their effect. They include pre-screening of par-

ticipants by the use of the standardised placement test, equivalent instructional and assessment proce-

dure across groups, identical schedule of teaching, and the same pre-test and post-test instruments being 

administered in standardised conditions. A between-subjects design was chosen in order to avoid the 

problem of possible treatment contamination because of exposure to various treatments by the partic-

ipants. It ensured ecological validity of the experiment. 

The independent variable was the type of corrective feedback, consisting of three levels: 

• AI-generated corrective feedback;  

• teacher-generated metalinguistic corrective feedback; and  

• AI-generated corrective feedback supplemented by structured metacognitive reflection.  

The main dependent variable was the grammatical knowledge of learners, measured in terms of scores 

on the Grammatical Error Identification Test (GEIT), both pre- and post-intervention. The secondary 

dependent variable was the behaviour of revision of learners, measured in terms of the number of deep 
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revisions made by the learners compared to the number of surface revisions made during the revision 

process of the essays. A deep revision refers to a revision that involves making substantial change in the 

grammatical structure of sentences, while surface revisions refer to minor modifications of spelling, 

punctuation or a grammatical form. The intervention period lasted for 12 weeks; hence the study was 

able to examine not only the immediate impact of the intervention but also the effects of the prolonged 

engagement in writing tasks over 12 weeks. During this period, the participants engaged in one argu-

mentative writing task each week, made revisions based on the feedback provided and then submitted 

the revision. Table 1 gives an overview of the research design. 
 
Table 1.  
Research design of the study 
 

Week Activity Group A Group B Group C 

1 Baseline assessment OPT + GEIT Pre-test OPT + GEIT Pre-test OPT + GEIT Pre-test 

2–11 Weekly writing tasks AI feedback Teacher feedback AI feedback + metacognitive reflection 

12 Final assessment GEIT Post-test GEIT Post-test GEIT Post-test 

 

The longitudinal design allowed to assess the learning outcomes immediately and evaluate the accu-

mulated grammatical progress over the entire period of intervention. Due to repeated writing tasks and 

multiple rounds of feedback, the study aimed to provide a more holistic assessment of corrective feed-

back compared to the approaches that use only one treatment or post-treatment measures. 

Research context 

The study took place in a Vietnamese private higher education institution specialising in foreign lan-

guages, information technology, business, and associated subjects. English is a mandatory subject for 

all undergraduate programmes at this institution and serves as a basis for academic preparation, inter-

national communication, and future career development. Adequate command of English is required 

for students to move to specific major-related subjects. In case of inability to meet the requirements for 

language competence, the students are placed into the foundation English courses focused on develop-

ing the academic reading, writing, listening, and speaking skills. 
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This study was conducted within the HUFLIT academic writing programme for lower-intermediate 

English foreign language learners. The programme develops grammatical accuracy, academic vocabu-

lary, paragraphs, essays, and argumentative writing skills via a process-oriented approach to writing 

instruction. The students should prepare multiple drafts, get feedback on them, revise their writing, 

and hand over the final version, which makes the programme ideal for testing the efficiency of various 

types of corrective feedback. All three classes were taught according to the same institutional syllabus, 

learning outcomes, teaching materials, and assessment criteria. The classes take place weekly during a 

two-hour session for 12 weeks in total. For the sake of instructional consistency, the same lesson plans, 

writing tasks, activities in class, home tasks, and methods of assessment were used in all classes except 

for the type of feedback provided during the intervention phase. No other instructions on grammar 

were provided to the learners apart from the treatment conditions set by the study. 

The application of artificial intelligence in teaching English in higher education is becoming increas-

ingly popular in Vietnamese higher education in light of the wide usage of generative AI, such as 

ChatGPT. As the institutions begin to implement the AI-assisted learning in order to facilitate language 

instruction, the need to assess the efficiency of AI-generated feedback becomes evident. This study con-

ducted within the HUFLIT academic writing programme provides an authentic instructional context 

for assessing the pedagogical efficiency of AI-assisted feedback increasing ecological validity and ap-

plicability of the results. 

Participants 

This study involved 90 undergraduate students taking part in three foundation academic writing clas-

ses. Each class consisted of 30 participants making the total number of 90 learners. The students were 

studying in diverse academic fields like business, engineering, information technology, media studies, 

and health sciences. The age range of participants varied between 18 and 22 years old, which corre-

sponds to the typical age group of first-year undergraduate students of Vietnam. 

For the vast majority of participants, Vietnamese was the first language and English was learned as a 

foreign language in school before joining university. All participants have been learning English for at 

least 10 years before entering the higher education system. Nonetheless, their grammatical competence 
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was still at the lower-intermediate level especially concerning the issues of tenses, subject-verb agree-

ment, articles, prepositions, and sentence structure. In order to guarantee homogeneity of samples, all 

participants were tested using Oxford Placement Test (OPT) during the first week of the study. Only 

the students whose English proficiency level according to CEFR was at the B1 level were selected for 

the study. 

The results of the Oxford Placement Test confirmed that the three instructional groups were statistically 

comparable before the intervention. Descriptive statistics indicated highly similar proficiency levels 

across groups, with mean scores ranging from 40.23 to 40.30. A one-way analysis of variance revealed 

no statistically significant differences among the groups, F(2, 87) = 0.04, p = .965, demonstrating base-

line equivalence. Furthermore, Levene's test confirmed homogeneity of variance across groups, F(2, 87) 

= 0.06, p = .940. These findings indicate that participants commenced the intervention with comparable 

English language proficiency, thereby strengthening the internal validity of the study and reducing the 

likelihood that post-intervention differences could be attributed to pre-existing language ability rather 

than the feedback treatments. 

Materials and instruments 

A variety of instruments were used to collect quantitative and qualitative data throughout the interven-

tion. They included the Oxford Placement Test (OPT), the researcher-developed Grammatical Error 

Identification Test (GEIT), ten argumentative writing tasks, AI-generated corrective feedback provided 

by ChatGPT-4, teacher-generated metalinguistic feedback, metacognitive reflection log, and a revision 

coding framework. 

Oxford Placement Test 

The Oxford Placement Test (OPT) was administered at the beginning of Week 1 to assess participants' 

English language proficiency and determine equivalence among three instructional groups. The test 

checked grammar, vocabulary, and reading skills of participants. It was carried out in a supervised class-

room setting. Participants who scored the same as B1 (lower-intermediate) level of the CEFR were 
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selected to participate in the study. One-way ANOVA indicated the absence of any statistically signifi-

cant difference between the three groups at the beginning of the intervention, which means that par-

ticipants were of comparable proficiency. 

Grammatical Error Identification Test 

To measure learners' grammatical development, the researcher-developed 40-item Grammatical Error 

Identification Test (GEIT) was administered as both pre-test and post-test. The test assessed participants' 

ability to identify and fix grammatical errors in verb tense, subject-verb agreement, articles, preposi-

tions, pronouns, sentence structure, and word order. Every correct answer was worth one point, thus, 

the maximum score was 40. This instrument was pilot-tested on a comparable group of participants 

before the study began. Content validity was ensured by assessing the instrument by three university 

English-language specialists. 

Argumentative writing tasks 

Participants were asked to write ten argumentative essays of approximately 250 words during Weeks 2-

11. Topics concerned problems relevant to university students, such as the role of technology in educa-

tion, online learning, and social media. To control the comparability of lexical and syntactic complex-

ity, all writing tasks were analysed by Coh-Metrix. Uniform writing instructions, time allocation, and 

assessment criteria were applied in the course of the intervention. 

AI-generated corrective feedback 

Participants in the AI Feedback and AI + Metacognitive groups received AI-generated corrective feed-

back provided by ChatGPT-4 using a standardised prompt. ChatGPT-4 was supposed to identify the 

grammatical errors, suggest corrections, and explain the corrections in case of necessity, but not rewrite 

the whole essay. Only grammatical accuracy of texts was corrected by the AI and feedback was delivered 

electronically within one hour after participants submitted their essays. Students revised and resubmit-

ted their essays on the same day. 
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Teacher-generated corrective feedback 

Participants in the Teacher Feedback group received feedback from an instructor based on the stand-

ardised metalinguistic coding system. The errors were identified using correction codes that corre-

sponded to verb tense, subject-verb agreement, articles, prepositions, spelling, punctuation, word or-

der, and other grammatical elements. Feedback was returned within five days; students revised and 

resubmitted their essays within 48 hours. Instructor followed uniform correction procedures through-

out the whole intervention. 

Metacognitive reflection log 

Participants in the AI + Metacognitive group completed a reflection log after receiving AI-generated 

feedback. Five corrections were selected by students for each essay and they explained the grammatical 

rules behind these corrections in their own words before revising their work. Such logs were designed 

to engage students more with feedback and generate qualitative data about grammatical awareness of 

learners. The completion rates were recorded for further quantitative analysis. 

Revision coding framework 

Revisions made by participants were compared to original essays to analyse the revision behaviour. The 

revision was either classified as surface revision (e.g. small corrections to spelling, punctuation, and 

grammatical errors), or deep revision (e.g. changes of sentence structure and clauses, etc.). A sample of 

participants' essays was independently coded by two experienced EFL instructors before analysing the 

rest of the essays. 

Procedure 

The study was conducted over 12 weeks. During Week 1, participants completed the Oxford Placement 

Test and the GEIT pre-test. Between Weeks 2 and 11, students wrote one 250-word argumentative essay 

each week. 
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Table 2 
Summary of the intervention procedures for each experimental group 
 

Group Feedback provider Feedback procedure Revision procedure 

Group A (AI Feedback) ChatGPT-4 Participants submitted their essays elec-

tronically and received AI-generated gram-

matical feedback within one hour. The feed-

back identified grammatical errors, sug-

gested appropriate corrections, and pro-

vided brief explanations where necessary 

without rewriting the entire essay. 

Participants revised their es-

says immediately after receiv-

ing the feedback and resub-

mitted the final version on the 

same day. 

Group B (Teacher Feed-

back) 

Course instructor Participants received teacher-generated 

metalinguistic feedback using a standard-

ised coding system within five days of essay 

submission. The feedback highlighted gram-

matical errors using correction codes rather 

than direct corrections. 

Participants revised their es-

says within 48 hours of receiv-

ing the instructor's feedback 

and submitted the revised ver-

sion for assessment. 

Group C (AI Feedback + 

Metacognitive Reflection) 

ChatGPT-4 and metacog-

nitive reflection 

Participants received the same AI-generated 

grammatical feedback as Group A. In addi-

tion, they completed a structured metacog-

nitive reflection log in which they explained 

the grammatical rule underlying five AI-gen-

erated corrections before beginning the re-

vision process. 

After completing the reflection 

log, participants revised their 

essays using the AI feedback 

and resubmitted the final ver-

sion on the same day. 

 

During Week 12, all participants completed the GEIT post-test under identical testing conditions. The 

original and revised essays were collected and analysed to determine the proportion of deep and surface 

revisions completed by each participant as shown in Table 2. 

Ethical considerations 

Approval of ethical concerns related to the research was acquired from the Research Ethics Committee 

of the university before collecting any data. Participation in the study was completely voluntary, and 

all participants were provided with written information about the study, its procedures, and partici-

pants' rights. All participants gave written informed consent before the intervention. Participants were 

assured that their participation or non-participation in the research would have no impact on their 

grades in courses. All data obtained were anonymised using participant ID numbers without any per-

sonal identifying details included in the data set or further publications. Electronic data were stored in 
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password-protected computers that could be accessed only by the research team. Use of ChatGPT-4 in 

the research was limited to grammatical correction of participants' writing for educational purposes. 

Participants were warned against submitting AI-generated texts as their own work. AI technology was 

used only as a tool of feedback, which ensured that all written texts produced by the participants were 

entirely their work. 

Results 

The descriptive statistics presented in Table 3 reveal that the three experimental groups demonstrated 

highly comparable levels of English language proficiency prior to the intervention. The AI Feedback 

group obtained a mean Oxford Placement Test (OPT) score of 40.23 (SD = 1.10), while both the Teacher 

Feedback group and the AI + Metacognitive group obtained identical mean scores of 40.30 (SD = 1.15 

and 1.12, respectively). The small standard deviations observed across all groups indicate limited varia-

bility in participants' proficiency levels within each group, suggesting that the participants were rela-

tively homogeneous in terms of their English language ability. 
 

Table 3. 

The descriptive statistics 

OPT   

 N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum Lower Bound Upper Bound 

AI Feedback 30 40.23 1.104 .202 39.82 40.65 39 42 

Teacher Feedback 30 40.30 1.149 .210 39.87 40.73 39 42 

AI + Metacognitive 30 40.30 1.119 .204 39.88 40.72 39 42 

Total 90 40.28 1.112 .117 40.04 40.51 39 42 

 

Furthermore, the narrow and substantially overlapping 95% confidence intervals indicate that the 

mean scores of the three groups were highly similar. These findings provide preliminary evidence that 

the participants entered the study with equivalent levels of English language proficiency, thereby re-

ducing the likelihood that subsequent differences in learning outcomes could be attributed to pre-

existing proficiency differences rather than the feedback intervention. 
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Table 4. 

Tests of Homogeneity of Variances 

 Levene Statistic df1 df2 Sig. 

OPT Based on Mean .062 2 87 .940 

Based on Median .106 2 87 .900 

Based on Median and with ad-

justed df 

.106 2 83.762 .900 

Based on trimmed mean .064 2 87 .938 

 

Before conducting the one-way ANOVA, the assumption of homogeneity of variances was examined 

using Levene's test. As shown in Table 4, the test was not statistically significant, F(2, 87) = 0.06, p = 

.940. Since the significance value exceeded the conventional alpha level of .05, the assumption of equal 

variances across the three groups was satisfied. Meeting this assumption indicates that the variability of 

OPT scores was statistically comparable among the AI Feedback, Teacher Feedback, and AI + Metacog-

nitive groups. Consequently, the use of a one-way ANOVA was considered appropriate because une-

qual variances were unlikely to bias the comparison of group means. This finding strengthens the va-

lidity of the subsequent statistical analysis. 

Table 5. 

The one-way analysis of variance 

OPT   

 Sum of Squares df Mean Square F Sig. 

Between Groups .089 2 .044 .035 .965 

Within Groups 109.967 87 1.264   

Total 110.056 89    

 

The one-way analysis of variance presented in Table 5 was conducted to determine whether any statis-

tically significant differences existed among the three groups in their English language proficiency be-

fore the intervention. The analysis revealed no statistically significant difference in OPT scores, F(2, 87) 

= 0.04, p = .965. The very small F statistic indicates that the variation in mean OPT scores between the 

three groups was negligible when compared with the variation observed within the groups. Moreover, 

the extremely high p value demonstrates that any observed differences in mean scores were likely due 

to random sampling variation rather than genuine differences in language proficiency. From these 
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findings, one can conclude that all three groups are statistically equivalent at the baseline level. This 

fact is especially important for quasi-experimental design since the participants are assigned to existing 

classes rather than being randomly assigned to experimental conditions. The confirmation of the equiv-

alence between the groups in terms of pre-existing differences helps to achieve higher validity in this 

research and provides stronger grounds for attributing the differences obtained during post-test analysis 

to feedback strategies used in this study rather than initial English proficiency of the groups. 

Discussion 

This experiment evaluates three types of written corrective feedback administered to L2 students in a 

12-week writing course: AI feedback, teacher-provided metalinguistic feedback, and AI feedback cou-

pled with the structured metacognitive reflection activity. While automated writing evaluation tools 

allow for instant and consistent feedback, their effectiveness in fostering sustained and durable lan-

guage acquisition remains questionable. This question gives rise to the so-called "AI feedback paradox": 

the very same properties of AI feedback – immediacy and accuracy of correction along with constant 

repetitions – may hamper the cognitive process necessary for sustained learning. The results of this 

study shed light on the phenomenon of "feedback paradox" and offer a way to overcome it. 

The first main result was obtained through the analysis of scores on the test on grammatical error iden-

tification. It turned out that the gain in explicit knowledge of grammatical rules was uneven among 

groups. Learners receiving the AI feedback along with the metacognitive reflection log performed 

much better compared to those receiving just AI feedback. The teacher feedback condition proved to 

be intermediate, which shows that providing the learners with the necessary information per se is not 

sufficient to ensure learning. This result is in line with another important principle of the cognitive-

interactionist theory of second language acquisition: feedback is especially helpful when it allows the 

learner to realise that there is a gap between his/her utterance and the target form and engages the 

learner in deeper processing that results in restructuring of interlanguage (Sheen, 2011; Ferris, 2012). 

In the AI condition, the provision of both the erroneous form and the correct one along with a brief 

explanation made the learning process less challenging. While this immediacy allowed making the 

necessary correction of mistakes instantly, it prevented the learners from the realization of the rules 

underlying the error, thus limiting cognitive conflict that is vital for acquisition. 
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In the AI + Metacognitive group, however, learners had to externalise their knowledge by picking up 5 

corrections generated by AI per essay and providing explanations of the rules behind these errors in 

their own words before making a revision. The activity of verbalising the metalinguistic information 

thus turned the simple reception of corrections into a more complicated sense-making process. From 

the Vygotskian perspective, the use of the metacognitive reflection log was the tool that facilitated the 

mediation of learners' transition from other-regulation to self-regulation. It is this transition that pre-

sumably accounts for the superior scores on error identification in this group. Previous research has 

shown that the benefit from explicit feedback is magnified when learners are asked to generate their 

explanations of the rules rather than simply to receive the pre-prepared ones (Shintani & Ellis, 2013; 

Stefanou & Révész, 2015). In this way, the current study confirms that the pedagogical value of AI-

generated tools depends on the interaction with the learner rather than on the AI itself. 

The analysis of the revision behaviour provided the complementing perspective on learners' activity. 

The surface revisions, such as spell-checking or isolated word substitution, prevailed in the AI-only 

group. The learners in this condition tended to accept the suggested form without making significant 

adjustments to the syntactic structure of the text. In the AI + Metacognitive condition, however, learn-

ers performed a larger number of deep revisions, i.e. the ones that involved restructuring of clauses and 

reconfiguration of the grammatical relations within sentences. This result shows that the use of the 

reflection log not only facilitated explicit knowledge, but also led to the change in the approach to the 

revision process. After articulating the grammatical rules behind the error, the learners were able to 

identify similar problems in other places in the text and make necessary revisions. The teacher feedback, 

which involved the use of the metalinguistic coding system, also involved certain degree of problem-

solving, but the five-day delay (which occurred in the current study) probably weakened the connection 

between detecting the mistake and revision. In contrast, the AI + Metacognitive condition allowed 

maintaining the immediacy while preserving the cognitive challenge; ChatGPT-4 provided feedback 

within an hour, thus activating the mental representation of the text, while the metacognitive reflection 

ensured that immediacy did not turn into intellectual laziness. This result explains the divergence in 

the findings of previous comparative research of AI feedback and teacher feedback. Some studies 

showed that AI feedback was equally effective, or even more effective than human feedback in terms 
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of short-term improvement in accuracy (Escalante et al., 2023; Sistani & Tabatabaei, 2023), while some 

pointed to the lack of contextual awareness and pedagogical flexibility of artificial intelligence (Lin & 

Crosthwaite, 2024; Wang et al., 2024). The current findings show that both of these opinions may be 

true, depending on how "effectiveness" is evaluated and, most importantly, on the nature of learners' 

interaction with the feedback. If the task is to make learners correct errors immediately, then the AI-

alone approach is fine. However, if the task is to help the learners acquire the underlying grammatical 

knowledge and transfer it to a new task, then AI needs to be used in a more sophisticated learning 

context. In this way, the paradox of AI feedback can be solved not by discarding the technology but by 

changing the activity system around it. AI offers the constant noticing trigger, while metacognitive 

reflection provides the depth of processing needed to turn the noticing into acquisition. 

The teacher-provided metalinguistic feedback condition gave results that need to be carefully inter-

preted. The fact that this group did not consistently outperform the AI + Metacognitive group in terms 

of all criteria does not mean that the role of the teacher is not crucial. Rather, the current study rein-

forces the notion that teaching writing in the era of AI means that teachers should become the designers 

of the learning experiences rather than the providers of corrective feedback. The teachers' expertise is 

necessary in order to determine the target structures, adjust the task complexity, model the process of 

reflection, and provide the type of dialogue-based feedback that current AI is unable to provide (Han 

& Li, 2024). The five-day delay, which was ecologically valid for the context of higher education in the 

current study, may be one of the factors that weakened the effect of teacher's feedback compared to 

instantaneous AI conditions. Future research may investigate whether the effect of the teacher feedback 

is preserved if it is provided synchronously or the next day, for example, through learning management 

system. 

Some of the pedagogical implications can be derived from the results of this study. First, when imple-

menting AI into writing curricula, institutions should not position ChatGPT-like tools as autonomous 

tutors. Instead, the teachers should be trained to provide the students with metacognitive prompts to 

accompany AI feedback, for example, in the form of the structured error journal, peer discussion of the 

corrections, or the tasks like the ones used in the current study. Second, the fact that surface-level revi-

sions prevail in the AI-only conditions should result in rubric adjustments in the way that the rubrics 
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start rewarding restructuring of texts and rule articulation in addition to error-free final versions. Oth-

erwise, AI may contribute to the development of culture of shallow editing that masks learners' persis-

tent grammatical weaknesses. Third, given the heavy dependence of the quality of AI-generated feed-

back on the prompts provided to the AI (Jacobsen & Weber, 2025), teacher-guided prompt design be-

comes the new literacy to develop for language educators. A well-prepared prompt can limit the AI to 

provide feedback that is selective, rule-focused, and correctly calibrated according to the learners' pro-

ficiency level, avoiding excessive corrections and overly generic metalinguistic explanations reported 

in previous studies (Lin & Crosthwaite, 2024). 

Study limitation 

Limitations of this study include the limited scope of investigation to lower-intermediate EFL learners 

in one Vietnamese university; the generalization of results to other proficiency levels, educational cul-

tures, and L1 backgrounds should be further researched. Moreover, while the test on grammatical error 

identification allowed measuring the explicit knowledge, the further research should also involve tests 

of spontaneous written production and post-tests in order to measure the durability of learning. The 

condition with teacher feedback included a temporal discrepancy between it and AI conditions (five-

day delay versus one-hour); in order to separate these two variables, disentangle the effects of delay 

from the effects of human response, the designs comparing feedback latency should be used in the 

future. Also, only one version of ChatGPT was used in the current study; given the rapid development 

of the system, the results might not be applicable to the future versions that possess advanced capabili-

ties for contextual reasoning. Finally, the qualitative analysis of the metacognitive logs could shed light 

on the process of articulating rules. 

Conclusion 

This study compared the effects of AI-generated written corrective feedback, metalinguistic teacher 

feedback, and AI-generated feedback plus structured metacognitive reflection on grammatical 

knowledge acquisition and revision strategies used by lower intermediate Vietnamese students learning 

English as a foreign language. The results suggest that even though AI-generated feedback can provide 

quick, consistent and easily available grammar corrections, the educational value of this type of feed-

back is greatly increased when metacognitive reflection is done by learners. The participants who were 
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using both AI-generated feedback and reflection had better progress in their grammatical knowledge 

and conducted more deep revisions than the other two groups, which suggests that cognitive processing 

is a necessary element to translate corrective feedback into language learning. Moreover, metalinguistic 

teacher feedback is still a good method of teaching; however, the delayed delivery of this kind of feed-

back can limit the chance for quick revision and cognitive processing. Instead of thinking about artifi-

cial intelligence as a replacement for teachers, it can be seen from the results of this study that the most 

efficient way to use it is as a complement to pedagogical techniques that would help students think 

about rules and learn independently. The AI feedback paradox becomes clear from this analysis, as it 

can be concluded that technology works best when it is combined with pedagogy to facilitate learning 

process. 

The study adds to the body of literature on the topic of AI assisted learning by providing an insight into 

the fact that in order to succeed with AI-generated written corrective feedback one needs to consider 

not only the quality of AI but also the ways the technology is utilised. Using metacognitive activities in 

AI-assisted writing instruction proves to be an effective way to improve grammatical development, deep 

revisions, and learner independence. 
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