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ABSTRACT
The use of artificial intelligence (AI) tools has become common practice in higher education institutions to provide writing help to learners through automated feedback, correction of grammatical errors, vocabulary help, and text production assistance. Within the field of English as a Second Language (ESL) learning, the deployment of such AI tools is generally perceived as strategies for enhancing writing skills; however, previous studies tend to discuss this issue in terms of tool effectiveness or learner perception while failing to elucidate the underlying process by which the use of these AI tools can contribute to writing acquisition. The current conceptual paper seeks to develop a theoretical explanation for AI-assisted writing tools' role in enhancing ESL writing competence among Malaysian students via feedback interaction and engagement. Based on Sociocultural Theory, Technology-Enhanced Language Learning (TELL) theory, learner engagement theory, and research on written corrective feedback, this paper maintains that rather than being seen as standalone solutions to writing problems in the ESL setting, AI tools should be understood in light of learners' noticing, interpretation, evaluation, and responses to feedback. The proposed framework positions AI-assisted writing tools as digital scaffolding resources, learner engagement and feedback interaction as mediating processes, and ESL writing development as the learning outcome. The framework contributes to TESL scholarship by connecting technological affordances with learner-centred pedagogical processes and by offering a conceptual basis for future empirical studies in Malaysian higher education.
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INTRODUCTION
Writing continues to be a very challenging task for ESL learners due to its inherent nature which involves the simultaneous combination of grammar, vocabulary, sentence structure, coherence, organization, and academic writing style. In the Malaysian higher education system, English writing is an especially critical skill since students have to write various assignments, reports, reflections, presentations, and research-based papers in English. Despite their previous long-term familiarity with the language, Malaysian learners still struggle with producing grammatically correct, coherent, and appropriate academic English texts. This problem goes beyond the issue of grammar proficiency only; it is rooted in the problem of learners' overall writing abilities, confidence, access to feedback, etc.

In recent years, there have been some exciting opportunities for the use of AI-assisted learning to facilitate English Writing instruction. Automated writing assessment tools, grammar checkers, intelligent tutoring systems and generative AI programs can help detect surface-level errors, offer possible alternatives to sentences, model writing and help with revisions. Literature reviews conducted on the use of AI in higher education show that AI technologies are becoming increasingly connected with the areas of adaptive learning, assessment, personalization and learner support (Zawacki-Richter et al., 2019; Crompton & Burke, 2023; Bond et al., 2024). Furthermore, in language acquisition, tools based on generative AI, like ChatGPT, have also become relevant as they can help with vocabulary development, drafting, generating ideas and interacting in the language of choice (Kohnke et al., 2023; Yang & Li, 2024).



Nevertheless, the presence of AI systems does not necessarily result in the development of writing skills. A learner can receive the suggested changes by an AI system and apply them to his/her text without comprehending them, excessively rely on the output created by AI technology, or just utilize it to enhance the final result of work without the intention to develop their writing skills in the process. The issue is critical for the scope of TESL research because writing skills development cannot be limited solely to improving the text quality.

This paper responds to that need by proposing a conceptual framework for understanding AI-assisted ESL writing development among Malaysian university students. The paper argues that AI writing tools may function as digital scaffolding when their feedback is meaningfully integrated into learning. Such a model acknowledges the importance of both engagement and feedback interaction in this process. This model, in turn, seeks to bridge an existing gap in the extant literature, whereby there are numerous studies that examine AI tools, perceptions of learners, or writing outcomes, but not enough research that explains how AI-based feedback becomes learning by means of engagement, interpretation and revision.

In this regard, the objective of this theoretical article is to create a theoretically-driven model of AI-assisted writing tools which may enhance writing performance among ESL learners at Malaysian universities through learner engagement and feedback interaction. The following conceptual question guides this theoretical paper: How do AI-assisted writing tools, learner engagement and feedback interaction theoretically link to support ESL writing development in Malaysian universities?

PROBLEM STATEMENT AND CONCEPTUAL GAPS 
The integration of technology in language teaching has increased the methods for practising writing and getting feedback on the same. AI-enhanced writing tools are quite promising in ESL writing since they allow getting rapid feedback at times when the teacher's one might not be timely. The automated feedback can be helpful for identifying grammatical, punctuation, and vocabulary issues, among others. Meta-analytical studies show that automated feedback might positively influence students' writing results but its effectiveness depends on context, feedback mode, and student engagement (Fleckenstein et al., 2023). Therefore, it might not be viewed as an unidirectional tool.

First of all, the problem is related to a widespread assumption that the AI tools have inherently positive functions. Though they make it possible to get timely feedback from a tool tailored to the specific person, they may encourage learners' reliance on it and superficial correction of their mistakes, as well as acceptance of suggestions without thinking about their appropriateness. According to Kasneci et al. (2023), large language models offer not only opportunities in education but also a range of problems, including accuracy issues and academic dishonesty, which should be considered in relation to ESL writing tools.

The second problem relates to the lack of conceptualization regarding integration of AI-supported writing with learner interaction and feedback interaction. Findings on automated writing evaluation and feedback generated by AI systems indicate that there are many ways through which learners can interact with feedback, including deep revision, paying attention to grammar issues, or ignoring the feedback or not understanding it well. According to Yang (2024), there are complexities involved in learner interaction with feedback designed using AI technology. Research on corrective written feedback in L2 indicates that such feedback becomes effective only when learners pay attention to it, understand it, and incorporate it in their revisions.


The third problem is contextual and relates to Malaysia where the issue of poor writing skills in ESL remains prevalent among tertiary students. The need for an appropriate framework in Malaysia is because students within these institutions are within particular linguistic, institutional, and academic contexts, thus making a general framework unsuitable.

The theoretical gap in consideration due to these concerns is the absence of a framework that integrates the theoretical relationship between AI-assisted writing systems, learner involvement, feedback process, and ESL writing competence development among college students in Malaysia. This study thus presents a conceptual framework in which AI feedback is considered a mediation tool rather than a substitute for pedagogy.

REVIEW OF KEY CONCEPTS AND THEORETICAL FOUNDATIONS 

ESL Writing Development
By definition, ESL writing development entails the continuous process of gaining proficiency in the production of accurate, coherent, meaningful, and purposeful texts for various purposes, including academic and communicative contexts. Writing development includes several aspects such as grammar, lexis, syntax, cohesion, coherence, organisation, the development of arguments, and sensitivity to audiences and genres. Within higher education, writing development additionally implies the revision of texts, evaluation of sources, critical expression of ideas, and academic conventions.

A distinction needs to be made between writing development and the product of writing as an activity. Although a student's product may improve through the application of AI corrections, it is not automatically true that the ability of the learner to write will improve. For example, writing development involves learners' internalising of feedback and identifying patterns of language use to develop proficiency in other writing tasks. This distinction will play an important role within the current framework since AI tools may help improve the end product of writing without helping the writer develop.

The literature on L2 writing has always stressed the importance of feedback and revision. Hyland & Hyland (2019) see the importance of giving feedback in L2 writing pedagogy since feedback makes learners aware of their gap between their performance and writing standards. However, for feedback to be effective, it needs to be internalized by learners, understood well, and revised. As such, any model of AI assistance in ESL writing must incorporate feedback into learning.

AI-Assisted Writing Tools In ESL Learning
AI writing aids are software-based solutions which use machine learning, NLP or LLMs to help people perform writing-related activities. This includes writing evaluation software programs, spelling and grammatical correction tools, intelligent tutoring systems, translators, paraphrasers, and AI writing assistants. In English Second Language writing, they can be helpful for giving instant feedback on writing, recommending synonyms, modeling sentence construction, and providing assistance during writing planning.

Reviews of AI in higher education show that AI tools are increasingly used for assessment, personalisation, learner modelling and intelligent tutoring (Zawacki-Richter et al., 2019; Crompton & Burke, 2023). In language education, ChatGPT and related generative AI tools have been discussed as resources for interaction, drafting, vocabulary support and learner-centred practice (Kohnke et al., 2023; Yang & Li, 2024). Empirical work on AI-assisted writing has also reported improvements in writing quality and motivation when tools are used within structured learning contexts (Song & Song, 2023; Zhang, 2025).

Nevertheless, AI writing tools also create pedagogical risks. They may produce inaccurate explanations, provide feedback that is too general, or encourage students to outsource composing decisions. If students accept corrections without understanding them, AI use may result in product improvement without developmental learning. Thus, AI-assisted writing tools should be conceptualised as resources that require teacher mediation, feedback literacy and learner responsibility.

Learner Engagement
Learner engagement is a useful construct for explaining why the same technology may produce different learning outcomes for different students. Fredricks et al. (2004) conceptualise engagement as behavioural, emotional and cognitive. Behavioural engagement refers to participation and persistence in learning activities; emotional engagement refers to interest, motivation and confidence; cognitive engagement refers to investment, strategy use and deeper processing.

In AI-assisted ESL writing, behavioural engagement may be seen in how often students draft, revise and revisit feedback. Emotional engagement may involve confidence, reduced writing anxiety and willingness to experiment with language. Cognitive engagement may involve evaluating AI suggestions, comparing alternatives, reflecting on errors and deciding whether feedback is appropriate for the intended meaning. This paper argues that cognitive engagement is especially important because AI feedback can be accepted mechanically unless learners actively evaluate it.

The engagement construct also helps avoid technological determinism. AI tools may create opportunities for interaction, but learner engagement determines whether these opportunities become meaningful learning experiences. For this reason, learner engagement is positioned as a mediating process in the proposed framework.

Feedback Interaction and Feedback Literacy 
Feedback interaction refers to the way learners notice, interpret, evaluate and use feedback during writing. In AI-assisted writing, interaction is not limited to receiving corrections. It includes reading explanations, comparing AI suggestions with one’s intended meaning, revising drafts, asking follow-up prompts, rejecting unsuitable suggestions and reflecting on recurring errors.

The L2 writing feedback literature shows that feedback is effective only when learners engage with it behaviourally, affectively and cognitively (Han & Hyland, 2015; Zhang & Hyland, 2018; Mao & Lee, 2022). Automated feedback adds a new dimension because it is immediate and repeated, but it may also be limited in contextual judgment. Therefore, feedback literacy is important. Feedback-literate learners are better able to interpret feedback, judge its relevance and use it for improvement rather than simple correction.

Within the proposed framework, feedback interaction is treated as a mediating mechanism between AI-assisted writing tools and ESL writing development. The framework assumes that AI feedback contributes to development when learners use it for noticing, revision and self-regulation. Without such interaction, AI tools may only correct texts temporarily.

Socio-Cultural Theory and Digital Scaffolding
Sociocultural Theory provides a strong foundation for conceptualising AI-assisted writing as a form of mediated learning. Vygotsky’s concept of the Zone of Proximal Development explains how learners can perform beyond their current independent ability when supported by a more capable other or by mediational tools. In traditional writing instruction, scaffolding may come from teachers, peers, writing conferences or model texts.

When it comes to AI-supported writing processes, scaffolding may take digital forms. It can involve prompts, corrections, and explanations provided by technology while students are writing their texts. Still, this does not suggest that AI takes away the role of the teacher or peer reviewer. Instead, it should be perceived as a mediational tool that helps learners through writing in a pedagogically oriented way. Thus, the focus is not on whether AI provides feedback but whether such feedback addresses students' developmental requirements and fosters their independence.

This sociocultural approach enhances the theory on which the paper is based since it sees AI as digital scaffolding. This type of scaffolding is relevant when students use it to acquire independent writing skills.

Technology-Enhanced Language Learning
Technology-Enhanced Language Learning (TELL) offers a more encompassing perspective regarding the way technology aids language learning. TELL researchers emphasize the potential of technology for facilitating increased access, interaction, multimodality, and learner autonomy, yet its efficiency relies upon the nature of activities and pedagogy involved. According to Shadiev and Yang (2020), TELL research spans across various technologies, skills, and contexts of learning; however, the necessity of using technology in accordance with theoretical approaches is emphasized by them.

For the case of AI-assisted ESL writing, TELL implies that the use of technology is not to be seen simply as another way to engage students. Instead, such technologies have to align with specific goals of writing, tasks of revision, feedback provision and ethical considerations. Hence, this paper combines TELL perspectives with Sociocultural Theory and learner engagement theory.

CONCEPTUAL SYNTHESIS
Literature from the reviewed studies implies that AI-assisted writing tools could assist ESL writing skills development; however, its impact is contingent upon learners’ practices. The affordances created by AI tools include immediacy, personalisation, repetition, and response. These affordances are considered beneficial since ESL learners require frequent feedback and revisions. Nevertheless, affordances cannot guarantee development per se.

The first theoretical link between AI-assisted writing tools and language acquisition includes learner engagement through AI-based tools. For instance, these affordances could facilitate learner engagement because immediate responses could help students avoid relying on delayed feedback from a tutor, thus allowing the learners to learn at their pace. However, engagement depends on how useful, feasible and relevant feedback would appear for the learner. If students rely on AI tools merely for grammatical corrections, their engagement would be behavioural.

Another relationship is that between learner engagement and feedback interaction. An engaged learner is one who will actually read explanations, experiment with different options, and make substantive revisions. This is crucial since AI feedback can be accepted, ignored, misinterpreted, or even used strategically by learners. This way, feedback interaction can explain the process by which AI-supported feedback leads to learning about writing.

The third relationship is that between feedback interaction and ESL writing development. Interaction with feedback has the potential to allow students to recognize recurring problems, improve their grammatical abilities, widen their vocabulary, and learn effective revision techniques. Such interaction could potentially lead to writing autonomy; however, if AI feedback is merely utilized for creating texts, then little learning is achieved.

The synthesis of concepts will therefore reject the idea that AI aids in ESL writing. Instead, there will be a condition whereby AI writing tools can aid ESL writing only if the learner is behaviorally, emotionally, and cognitively involved. This perspective is in line with Sociocultural Theory since AI will serve as a scaffold and not an alternative to learning.

PROPOSED CONCEPTUAL FRAMEWORK
The conceptual model elaborated above seeks to establish the links between AI-enabled writing technologies, learner engagement, feedback interaction, and ESL writing development among university students from Malaysia. AI-enabled writing technologies have been defined as the independent construct. AI technologies refer to computerized systems used for automatic writing evaluation, automated grammar checking and AI-based generation of text. 

Learner engagement emerges as the mediating construct that determines how learners engage in AI-enhanced writing activities, their emotional engagement with the technologies and the depth at which they internalize feedback. Similarly, feedback interaction has been described as the mediating construct that describes how the learners actively make use of the feedback provided. Both constructs determine whether the impact of the technology on writing development will be positive or not.

On the other hand, ESL writing development remains the dependent construct. It involves improvements in learners' writing in terms of accuracy, coherence, control over vocabulary, sentence structure, organization of ideas, use of academic language, and revision strategies. Teacher mediation, ethics in AI usage and feedback literacy emerge as pedagogical constructs.














Figure 1: Proposed Conceptual Framework
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The proposed model includes four conceptual propositions. Firstly, AI writing aids can promote learner engagement provided that they seem accessible, responsive, and helpful in revision. Secondly, learner engagement promotes feedback interactions since engaging learners are expected to respond, understand, and use feedback received from their teachers. Thirdly, feedback interaction helps in the process of writing development through noticing, revision, and self-regulated writing. Finally, a connection between AI writing aids and writing development does not necessarily imply a one-to-one correlation since it is mediated by factors like engagement and feedback interaction.
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DISCUSSION
This framework will be helpful in enriching the knowledge base on TESL in that instead of assuming that AI-assisted writing will automatically help the learner improve his or her writing skills, it helps explain how it could help. This is important since, although AI tools provide the learner with feedback, the learner himself or herself still needs to make sense of it.

This framework will be helpful in deepening the theoretical understanding of AI-assisted ESL writing because it bridges at least four separate bodies of literature. Sociocultural theory will help understand the concept of AI tools in terms of digital mediation. The technological enhancement learning language (TELL) perspective will shed light on the role played by technological affordances and instructional designs. The third body of literature, which deals with learner engagement, will highlight the behavioural, affective and cognitive involvement of the learner. Finally, written feedback will help explain feedback literacy and uptake.

In higher education in Malaysia, the proposed model is effective since it considers the possibility that students require assistance in not just grammatical accuracy but also in academic writing proficiency, self-revision and ethical use of AI applications. While AI systems enable more learning through repeated practice, lecturers continue to remain essential for task design, helping learners learn how to interpret feedback and encouraging ethical practices regarding the use of AI technologies. 

A significant problem with AI-assisted writing involves the fact that while AI-based applications help enhance access to feedback, at the same time, these applications undermine learning when learners rely on the answers provided by AI systems. Therefore, future research needs to explore both learner writing performance as well as learner behavior when revising texts.


IMPLICATION

Theoretical Implications
This proposed framework adds value in theory by connecting AI-based learning approaches with language learning theory and feedback theory. This framework builds on Sociocultural Theory to incorporate the concept of feedback from an AI program into a digital learning experience in terms of scaffolding. The theory of learner engagement is expanded through the inclusion of behavioral, emotional, and cognitive engagement in relation to writing revision.

The framework serves as a foundation for potential future empirical research to consider the mediating effects of learner engagement and feedback interaction in AI-based writing support programs.


Practical Implications
AI should be used by lecturers when implementing structured writing instruction. The lecturer may assign tasks in which students have to hand in draft, log, reflection on AI feedback, and lastly, completed pieces of work. Students will have to be able to state whether and why they followed AI recommendations or rejected them.

Students must be trained in understanding AI feedback, where lecturers teach students that all AI recommendation does not apply to the context of writing assignments. It is crucial that students check their recommendation against what they mean, requirements of the task, and academic conventions.

Curriculum developers can use AI to aid writing process and not as an external entity to the writing processes of learning writing skills.


Policy Implications
Institutional strategies would also entail developing policies regarding the responsible use of AI in written assignments. These policies will include guidelines on what is considered ethical, acceptable citation procedures, privacy concerns, and the limitations that exist regarding the use of AI.

Lecturers will need professional development on how to incorporate the use of AI technology into teaching processes. Lecturers will be expected to evaluate the AI tool feedback and ensure its proper use by students.

LIMITATION AND FUTURE RESEARCH
Since this is a conceptual paper, there is no empirical evidence or statistical testing of the hypotheses. This paper is grounded in theory and literature reviews. Thus, these propositions can only be tested empirically in further research.

Possible areas for future research include the application of a mixed methods research design to understand how Malaysian college students apply AI writing assistance across several drafts of writing. The former can examine the mediating role of learner engagement and feedback interaction on writing effectiveness, while the latter can focus on learners' revision processes and attitudes towards AI feedback. Longitudinal designs would be helpful since writing skills develop over time, not instantly.

CONCLUSION
The conceptual framework presented in this paper provides an insight into the process of ESL writing development facilitated by AI assistance in the Malaysian higher education context. According to the paper, it is inappropriate to consider writing aids generated by AI technologies as a panacea for all writing problems. Their educational potential depends on the way the students approach writing activities and interact with the feedback received.

With the incorporation of Sociocultural Theory, TELL, learner engagement theory, and written feedback research into the conceptual framework, writing assistance provided through AI technology is interpreted as a means of digital scaffolding. Learner engagement and feedback interaction become the key aspects which might be able to turn AI-provided feedback into writing development.
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