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| ABSTRACT

The growing integration of Artificial Intelligence (Al) tools in higher education has sparked increasing interest in their
pedagogical potential, particularly in English as a Foreign Language (EFL) contexts. Within academic writing instruction, Al
applications are frequently used for idea generation, language correction, structural organization, and revision support. Drawing
on Vygotsky's sociocultural theory and the concept of scaffolding, this study investigates whether Artificial Intelligence can
function as an effective scaffold for the development of academic writing skills among EFL university students at ESEFB, Morocco.
The research adopts a mixed-methods design, combining pre- and post-writing assessments evaluated through an analytic
rubric with student perception questionnaires. The instructional intervention involved guided and structured use of Al-assisted
writing tools to promote critical engagement rather than passive dependence. The findings indicate noticeable improvement in
students’ organization, coherence, lexical choice, and grammatical accuracy. Participants also reported increased confidence and
greater awareness of academic conventions. Al appeared to provide immediate, individualized feedback that supported learners
within their Zone of Proximal Development, thereby enhancing writing performance and fostering learner autonomy.
Nevertheless, concerns related to overreliance and diminished critical reflection were also observed. The study concludes that Al
can serve as a valuable pedagogical scaffold in EFL academic writing when integrated within a carefully designed instructional
framework. Implications for teaching practice and Al integration in Moroccan higher education are discussed.
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1. Introduction

The rapid expansion of Artificial Intelligence (Al) technologies has profoundly reshaped educational landscapes across the globe.
In higher education, Al-powered tools are increasingly embedded in students’ academic routines, particularly in tasks involving
writing, research, and information processing. From automated grammar correction to advanced generative text systems, Al
applications now provide immediate linguistic feedback, structural suggestions, and even content generation. While these tools
offer undeniable pedagogical potential, their growing presence has also generated considerable debate concerning academic
integrity, learner dependency, and the future of writing instruction. Within English as a Foreign Language (EFL) contexts, where
students face persistent challenges in mastering academic writing conventions, the integration of Al demands careful theoretical
and empirical examination. Academic writing is widely recognized as one of the most demanding skills for EFL university
students. It requires not only grammatical accuracy but also the ability to organize ideas coherently, construct arguments
logically, employ appropriate academic vocabulary, and adhere to disciplinary conventions. Many EFL learners struggle with
these multidimensional demands due to limited exposure to authentic academic discourse and insufficient individualized
feedback. In Moroccan higher education institutions, including ESEFB, the development of academic writing competence remains
a central objective, yet large class sizes and time constraints often limit the extent of personalized guidance instructors can
provide. Consequently, students increasingly turn to Al-powered writing tools to compensate for these gaps in feedback and
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support. Despite the widespread use of Al in academic contexts, research examining its pedagogical role remains relatively
fragmented. Much of the existing discourse tends to frame Al either as a threat to academic integrity or as a purely technological
innovation, with insufficient attention paid to its potential as a structured learning scaffold. Viewing Al solely through a lens of
prohibition overlooks its possible contribution to language development when integrated responsibly. Therefore, rather than
asking whether Al should be allowed in academic writing, a more pedagogically meaningful question concerns how Al can be
guided and framed to enhance learning outcomes. This study is theoretically grounded in Vygotsky's sociocultural theory,
particularly the concepts of mediation, scaffolding, and the Zone of Proximal Development (ZPD). According to this perspective,
learning occurs through interaction with mediational tools that support learners in performing tasks beyond their independent
capabilities. Traditionally, such scaffolding is provided by teachers or more knowledgeable peers; however, digital technologies
may also function as mediational tools that extend cognitive support. Al-powered writing systems, when used critically and
reflectively, may offer immediate, individualized feedback that assists learners in refining their linguistic choices, organizing
arguments, and revising drafts. In this sense, Al can be conceptualized as a form of dynamic scaffolding that supports academic
writing development. Nonetheless, the extent to which this support promotes deeper cognitive engagement rather than
superficial correction remains uncertain.

Within the Moroccan EFL context, empirical investigations into Al-assisted writing are still emerging. There is a need for context-
specific research that examines not only measurable improvements in writing performance but also students’ perceptions,
patterns of use, and levels of autonomy. Understanding how Al operates within local institutional realities is essential for
informing pedagogical practices and policy decisions. Without empirical evidence, debates surrounding Al integration risk
remaining speculative and polarized. Accordingly, this study seeks to explore Artificial Intelligence as a scaffold for academic
writing development among EFL university students at ESEFB, Morocco. By adopting a mixed-methods approach that combines
writing performance assessments with student perception data, the research aims to evaluate both the measurable impact of
guided Al use and its perceived influence on learner autonomy and confidence. Ultimately, the study contributes to the growing
body of scholarship on Al in language education by offering theoretically grounded and contextually situated insights into how
Al can be integrated responsibly within EFL academic writing instruction.

2. Review of literature
2.1 Artificial intelligence in higher education

Artificial Intelligence has emerged as one of the most influential technological developments shaping contemporary higher
education. Universities across the world are increasingly integrating Al driven systems into teaching, learning, research, and
administrative processes. From adaptive learning platforms that personalize instructional content to automated grading systems
that streamline assessment, Al is gradually redefining how knowledge is delivered and evaluated. In academic writing instruction
in particular, Al powered tools such as Grammarly and systems developed by OpenAl, including generative conversational
models, offer real time feedback on grammar, vocabulary choice, clarity, coherence, and organization. These technologies
simulate aspects of human tutoring by providing suggestions that guide students during drafting and revision, thereby reducing
the time gap between production and feedback. The growing accessibility of such tools has altered students’ writing practices.
Rather than waiting for instructor comments, learners can now receive immediate responses to their texts, revise iteratively, and
experiment with alternative formulations. This immediacy has the potential to increase engagement and encourage self directed
revision. Furthermore, Al tools can support multilingual learners by identifying recurrent linguistic patterns and offering
reformulation suggestions that expose students to more advanced academic structures. In contexts where instructor feedback is
limited due to large class sizes or heavy workloads, Al may partially compensate for the lack of individualized attention.

Despite these promising affordances, the integration of Artificial Intelligence in higher education remains a subject of intense
debate. Critics express concern that reliance on generative systems may undermine originality, blur authorship boundaries, and
challenge traditional notions of academic integrity. Questions also arise regarding whether Al promotes genuine cognitive
development or merely enhances the surface features of written texts. Some scholars argue that without critical pedagogical
framing, students may accept automated suggestions uncritically, leading to passive learning and diminished analytical
engagement. Additionally, issues of digital inequality persist, as access to advanced Al tools may vary across institutions and
socioeconomic contexts. The discourse surrounding Al in higher education therefore oscillates between enthusiasm and caution.
On one hand, Al is portrayed as an innovative resource capable of democratizing access to feedback and supporting
individualized learning trajectories. On the other hand, it is viewed as a disruptive force that challenges established pedagogical
norms and ethical standards. This duality highlights the necessity of moving beyond polarized perspectives toward empirically
grounded research that examines how Al functions within specific educational environments. Understanding the pedagogical
value of Artificial Intelligence requires analyzing not only its technological capabilities but also the ways in which it interacts with
instructional design, teacher guidance, and learner engagement. In the context of EFL academic writing, this inquiry becomes
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particularly significant, as language development relies heavily on meaningful feedback, iterative practice, and cognitive
mediation.

2.2 Academic Writing in EFL Contexts: Challenges and Needs

Academic writing is widely regarded as one of the most complex and cognitively demanding skills for students learning English
as a Foreign Language. Unlike conversational communication, academic discourse requires the integration of multiple
competencies, including logical argumentation, critical analysis, coherence, cohesion, disciplinary conventions, and accurate
citation practices. EFL learners are expected not only to demonstrate grammatical accuracy but also to construct well supported
claims, synthesize sources, and adopt an appropriate academic register. These expectations often create a significant gap
between students’ linguistic proficiency and the standards required in university level writing.

One of the primary challenges EFL students face is the ability to organize ideas coherently and develop arguments systematically.
Many learners struggle with structuring introductions, formulating clear thesis statements, maintaining logical progression
between paragraphs, and crafting effective conclusions. Difficulties with cohesion devices and transitional expressions frequently
result in fragmented texts that lack clarity and flow. In addition, limited lexical resources may lead students to rely on repetitive
vocabulary or informal expressions that do not align with academic norms. Grammatical inaccuracies, particularly in complex
sentence structures, can further obscure meaning and weaken the overall quality of written work.

Beyond linguistic concerns, academic writing in EFL contexts also involves cultural and epistemological dimensions. Students
must adapt to conventions of argumentation that may differ from rhetorical patterns in their first language. Expectations related
to critical evaluation, citation ethics, and evidence based reasoning require not only language proficiency but also familiarity with
academic culture. For many learners, the transition from descriptive writing to analytical and argumentative writing presents
considerable difficulty. Writing anxiety and fear of negative evaluation may discourage students from experimenting with
sophisticated structures or expressing original perspectives.

Institutional factors can intensify these challenges. In many university settings, large class sizes limit opportunities for
individualized feedback, and instructors may not have sufficient time to provide detailed commentary on multiple drafts. As a
result, students often receive delayed or minimal feedback, which restricts their ability to revise effectively and understand
recurring errors. The absence of continuous formative guidance may lead to stagnation in writing development. Moreover,
students may perceive writing as a product oriented task focused primarily on grades rather than as a process involving drafting,
reflection, and refinement.

Given these multidimensional challenges, EFL learners require structured and sustained support mechanisms that address both
lower order linguistic concerns and higher order cognitive skills. Effective writing instruction must combine explicit teaching of
genre conventions with opportunities for practice, feedback, and revision. Scaffolding plays a crucial role in bridging the gap
between learners’ current abilities and academic expectations. Without adequate mediation, students may remain confined to
surface level proficiency and fail to internalize strategies necessary for independent writing. Therefore, exploring innovative
forms of scaffolding that can provide timely, individualized, and process oriented support is essential for enhancing academic
writing development in EFL university contexts.

2.3 Sociocultural Theory and Scaffolding in Language Learning

The sociocultural theory of learning, articulated by Lev Vygotsky, posits that cognitive development is fundamentally shaped by
social interaction, cultural context, and the use of mediational tools that support higher mental functioning. From this
perspective, learning is not viewed as an individual, internally driven process, but rather as a socially constructed phenomenon
that emerges through participation in shared activities and meaningful communication with others. Human cognition develops
first on an interpersonal level through interaction with more knowledgeable individuals, and is then gradually internalized to
become part of the learner's independent cognitive system. Language plays a central role in this developmental process, not
only as a subject of learning but also as a primary mediational tool that enables individuals to organize thought, regulate
behavior, and transform external experiences into internal knowledge structures. A key concept within this theoretical framework
is the Zone of Proximal Development (ZPD), which refers to the distance between what learners are able to accomplish
independently and what they can achieve with appropriate guidance or collaboration. The ZPD highlights the idea that learning
potential is not fixed, but can be expanded through interaction with supportive environments and assistance from a more
knowledgeable other, such as a teacher, peer, or even instructional tools. Within this zone, learners are exposed to tasks that are
slightly beyond their current competence, allowing them to develop new skills while still receiving the necessary support to
succeed. This perspective shifts the focus of instruction from what learners already know to what they are capable of achieving
with guidance, emphasizing the developmental nature of learning processes.
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Closely related to the concept of the ZPD is scaffolding, a pedagogical strategy derived from sociocultural theory that involves
the provision of temporary and adjustable support to learners as they engage in complex tasks. Scaffolding is designed to bridge
the gap between learners’ current abilities and desired learning outcomes by offering structured assistance that is gradually
reduced as competence increases. This support can take many forms, including explicit explanation, modeling of strategies,
guided questioning, feedback, prompts, and structured task design. Over time, as learners become more proficient, responsibility
for task completion is progressively transferred from the instructor to the learner, fostering independence and self-regulation.
The ultimate goal of scaffolding is not only task completion but also the internalization of strategies and knowledge that enable
learners to perform independently in future situations. In language learning contexts, scaffolding is particularly significant due to
the inherently complex and multifaceted nature of language acquisition. Developing proficiency in a second language requires
simultaneous attention to grammatical accuracy, vocabulary development, discourse organization, pragmatic competence, and
communicative fluency. As a result, learners often experience cognitive overload when attempting to manage all aspects of
language production at once, especially in productive skills such as writing and speaking. Scaffolding helps mitigate this
challenge by breaking down tasks into manageable components, providing focused support, and gradually increasing task
complexity as learners develop confidence and competence. This incremental approach allows students to construct linguistic
knowledge step by step while maintaining engagement and reducing anxiety associated with challenging tasks.

Within the domain of academic writing, scaffolding plays an especially crucial role, as writing involves higher-order cognitive
processes such as idea generation, critical thinking, logical organization, and linguistic encoding. For EFL learners, these
challenges are further intensified by limited exposure to academic discourse conventions and differences between first language
and target language writing systems. Consequently, learners often require sustained guidance to develop coherence, cohesion,
argumentation skills, and appropriate academic tone. Scaffolding in writing instruction may include teacher feedback on drafts,
peer review activities, model texts, writing frameworks, and step-by-step guidance through the writing process, from
brainstorming to final revision. These forms of support enable learners to progressively refine their writing while developing
greater awareness of structure, style, and rhetorical effectiveness. Importantly, sociocultural theory also emphasizes the dynamic
and interactive relationship between instruction and development, suggesting that learning is most effective when it is
embedded in meaningful social activity and supported by appropriate mediational resources. In contemporary educational
contexts, these mediational tools are no longer limited to human interaction but also include technological resources that extend
cognitive capacity and facilitate learning. Digital tools, including Artificial Intelligence systems, can function as external supports
that provide feedback, guidance, and prompts in real time, thereby expanding the traditional understanding of scaffolding. This
expanded view of mediation highlights the evolving nature of learning environments in the digital age.

Within this theoretical lens, the present study situates Artificial Intelligence as a potential form of scaffolding that may support
academic writing development by offering immediate, adaptive, and individualized feedback. By doing so, Al tools may operate
within learners’ Zone of Proximal Development, assisting them in performing writing tasks that would otherwise exceed their
independent capabilities while gradually promoting autonomy through repeated interaction and revision. This integration of
sociocultural theory and educational technology provides a conceptual foundation for examining how Al can mediate learning
processes and contribute to the development of academic writing skills in EFL contexts.

2.4 Technology Mediated Scaffolding in Writing Instruction

Technology mediated scaffolding has transformed approaches to writing instruction by providing learners with tools that offer
immediate feedback, guided practice, and opportunities for iterative improvement. Digital platforms and educational software
enable students to receive real time responses to their linguistic choices, allowing them to identify errors and refine their texts
without waiting for instructor evaluation. Automated feedback systems can highlight grammatical inaccuracies, suggest
vocabulary enhancements, and offer structural recommendations that support clearer and more coherent expression. Such
technological mediation extends traditional scaffolding by providing individualized assistance that adapts to learners’ needs and
learning pace. In writing instruction, technology can function as an additional layer of support that complements teacher
feedback rather than replacing it. For example, students may use digital tools to revise drafts before submitting work for
instructor evaluation, thereby engaging in self correction and critical reflection. This iterative process encourages learners to view
writing as a dynamic activity involving continuous improvement rather than a single product. Moreover, technology mediated
scaffolding can enhance learner autonomy by empowering students to take greater responsibility for their writing development.
When students interact with digital feedback, they are required to evaluate suggestions, make informed decisions, and apply
learning strategies independently. Such engagement promotes metacognitive awareness and helps learners internalize writing
conventions over time. However, the effectiveness of technological scaffolding depends on pedagogical integration and critical
use. Automated feedback systems may sometimes generate suggestions that require human judgment, and students must be
guided to interpret digital feedback thoughtfully rather than accepting it uncritically. Teachers therefore play a crucial role in
mediating technology use by providing instruction on how to evaluate feedback and apply revisions strategically. Technology
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mediated scaffolding is not a replacement for human instruction but a complementary resource that can enrich writing
pedagogy when used within a structured learning framework. Understanding how such tools interact with cognitive and
instructional processes is essential for evaluating their contribution to academic writing development, particularly in EFL contexts
where learners often require additional support to master complex writing skills.

2.5 Al Assisted Academic Writing: Empirical Evidence

Empirical research on Artificial Intelligence in academic writing has expanded rapidly in recent years as educators, linguists, and
applied researchers increasingly seek to understand its pedagogical potential, limitations, and broader implications for language
learning. With the emergence of advanced Al-powered writing tools such as Grammarly, QuillBot, and generative systems
developed by OpenAl, a growing body of studies has investigated how these technologies influence students’ writing
performance, learning behaviors, and cognitive engagement. Overall, findings suggest that Al-assisted writing environments can
contribute to noticeable improvements in several dimensions of academic writing, particularly when these tools are integrated
into structured instructional settings that encourage reflection and revision rather than passive acceptance of feedback. A
consistent finding across the literature is that Al tools positively influence surface-level writing features, including grammatical
accuracy, spelling, punctuation, and sentence structure. Many studies report that students who use Al-generated feedback tend
to produce texts with fewer linguistic errors, as the immediate corrective nature of these systems allows learners to identify and
address mistakes during the drafting process. This real-time feedback mechanism plays an important role in reducing persistent
grammatical issues and promoting more accurate language use over time. In addition, improvements in lexical variety and
sentence complexity have been observed in some studies, suggesting that learners are exposed to alternative phrasing, synonym
suggestions, and reformulation options that encourage more varied and sophisticated expression. These features collectively
support the development of more polished and readable academic texts.

Beyond accuracy-related gains, empirical evidence also highlights the role of Al tools in supporting the writing process itself,
particularly in relation to idea generation, organization, and revision practices. Some studies indicate that Al systems can assist
learners in structuring their essays more effectively by offering suggestions related to coherence, paragraph development, and
logical sequencing. This form of support is particularly beneficial for EFL learners who often struggle with organizing ideas in a
linear and academically appropriate manner. The iterative nature of Al feedback encourages students to engage in multiple
rounds of revision, which has been associated with improved text quality and greater awareness of writing as a recursive process
rather than a single-step task. In addition to cognitive and linguistic benefits, several empirical studies report affective and
motivational improvements among learners who use Al-assisted writing tools. Students frequently describe increased confidence
in their writing abilities, reduced anxiety about making mistakes, and a greater willingness to engage with writing tasks. The
accessibility and immediacy of Al feedback appear to create a supportive learning environment where students feel more
comfortable experimenting with language and revising their work without fear of negative evaluation. This shift in learner
attitude is particularly significant in EFL contexts, where writing anxiety is often a major barrier to development. Furthermore, the
possibility of revising drafts multiple times with automated assistance has been shown to encourage persistence and sustained
engagement with writing tasks, contributing to more active learning behaviors. However, despite these positive findings, the
empirical literature also presents several limitations and mixed outcomes that must be carefully considered. While Al tools are
generally effective in improving grammatical accuracy and surface-level fluency, their impact on higher-order writing skills such
as critical thinking, argument development, coherence of ideas at the discourse level, and originality of content remains less
consistent and less well established. Some researchers argue that Al-generated feedback tends to prioritize form over meaning,
which may lead students to focus excessively on correcting linguistic errors while neglecting deeper rhetorical and conceptual
aspects of writing. As a result, improvements in text quality may sometimes reflect cosmetic editing rather than substantial
cognitive development. Another concern raised in empirical studies relates to learner dependency and the risk of reduced
cognitive engagement. There is evidence suggesting that some students may accept Al-generated corrections uncritically,
without fully understanding the underlying grammatical or rhetorical principles. This passive use of technology can limit
opportunities for meaningful learning and may hinder the development of independent editing and self-correction skills. In such
cases, Al tools risk becoming a replacement for cognitive effort rather than a support for skill development, which contradicts
the principles of effective scaffolding. Additionally, concerns related to academic integrity and authorship have emerged,
particularly in relation to generative Al systems that can produce entire texts or substantial portions of writing, raising ethical
questions about originality and student ownership of work. Given these challenges, several studies emphasize the importance of
pedagogical mediation in ensuring the effective use of Al tools in educational contexts. Teachers play a crucial role in guiding
students on how to interpret Al feedback, evaluate its relevance, and integrate it meaningfully into their writing process. When
combined with explicit instruction, reflection activities, and structured writing tasks, Al tools are more likely to function as
supportive scaffolds that enhance rather than replace learning. This balanced approach helps ensure that students remain
actively engaged in cognitive processing while benefiting from technological support.
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Overall, the empirical evidence suggests that Al-assisted writing tools can significantly enhance certain dimensions of academic
writing, particularly at the linguistic and structural levels, while also offering motivational and process-oriented benefits.
However, their effectiveness is highly dependent on how they are used within instructional environments and the extent to which
learners are encouraged to engage critically with feedback. The literature therefore points to a nuanced understanding of Al in
writing pedagogy, where benefits are maximized only when technology is integrated within carefully designed pedagogical
frameworks that promote reflection, autonomy, and critical engagement. Nevertheless, further research is still needed to explore
long-term effects, differences across proficiency levels, and the ways in which Al can be systematically aligned with established
writing pedagogy to ensure sustainable improvements in EFL academic writing development.

2.6 Learner Autonomy in Al Supported Environments

Learner autonomy refers to the capacity of students to take responsibility for their own learning by setting goals, selecting
strategies, monitoring progress, and evaluating outcomes. In language education, autonomous learners actively engage with
learning resources and reflect on their performance rather than relying solely on external instruction. Al supported environments
introduce new possibilities for the development of autonomy by providing immediate feedback and individualized assistance
that students can access independently. When learners use Al tools to revise drafts, identify errors, and explore alternative
expressions, they are encouraged to assume a more active role in the writing process. This interaction can foster self regulation
and metacognitive awareness, as students must evaluate automated suggestions and decide how to incorporate them
meaningfully into their work. Rather than depending entirely on teacher feedback, learners can use Al to guide self correction
and iterative improvement. Such practices may strengthen students’ ability to recognize patterns of error and apply strategies for
future writing tasks. However, the relationship between Al use and autonomy is complex. Excessive reliance on automated
feedback may reduce critical engagement and discourage independent problem solving. If students accept Al suggestions
uncritically, they may become dependent on external corrections and fail to develop deeper analytical skills. Autonomy requires
not only access to technological tools but also the ability to use them judiciously and reflectively. Pedagogical guidance
therefore remains essential in Al supported environments. Teachers must encourage students to view Al as a supportive resource
rather than a substitute for intellectual effort. Instruction on how to interpret feedback, question automated recommendations,
and integrate revisions thoughtfully can help learners maintain control over their learning process. When Al is positioned as a
scaffold that gradually reduces support as competence grows, it may contribute to the development of autonomous learning
behaviors. Investigating how Al influences learner autonomy is particularly important in academic writing, where independent
revision and critical thinking are key components of skill development. Understanding this relationship will inform pedagogical
strategies that maximize the benefits of Al while safeguarding the growth of self directed learning.

3. methodology

3.1 research objectives

The primary objective of this study is to investigate Artificial Intelligence as a scaffold for academic writing development among
English as a Foreign Language university students at ESEFB. Specifically, the research seeks to examine the extent to which
guided use of Al powered writing tools contributes to measurable improvements in students’ academic writing performance,
focusing on dimensions such as coherence, lexical variety, grammatical accuracy, and structural organization. By evaluating
writing samples before and after the instructional intervention, the study aims to determine whether Al supported feedback
facilitates meaningful linguistic and cognitive development. A secondary objective is to explore students’ perceptions of Al as a
learning tool and to understand how these perceptions influence their engagement with writing tasks and revision practices.
Investigating learner attitudes is essential because acceptance and critical use of technology play a significant role in
determining its pedagogical effectiveness. The study also aims to assess whether Al functions as a form of scaffolding that
extends students’ capabilities within their Zone of Proximal Development by providing immediate and individualized feedback
that supports iterative learning. Furthermore, the research seeks to explore the relationship between Al use and learner
autonomy, examining whether interaction with technological feedback encourages self directed revision and metacognitive
reflection or whether it fosters dependency on automated corrections. By addressing these objectives, the study intends to
contribute empirical evidence to ongoing debates about the role of Artificial Intelligence in higher education and EFL writing
instruction. The findings are expected to offer practical insights for educators and curriculum designers regarding the
responsible and pedagogically sound integration of Al tools in academic settings. Ultimately, the research aims to enhance
understanding of how technology can be leveraged to support writing development while maintaining a focus on critical
engagement and learner autonomy.

3.2 Data collection

3.2.1 Research design

The study adopts a mixed methods research design that integrates both quantitative and qualitative approaches in order to
generate a comprehensive and nuanced understanding of Artificial Intelligence as a scaffold for academic writing development
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among EFL university students. The quantitative component is experimental in nature and focuses on measuring changes in
students writing performance through pre and post intervention assessments evaluated using an analytic rubric that examines
key dimensions of academic writing such as coherence, grammatical accuracy, lexical variety, and structural organization. By
comparing performance scores before and after the instructional intervention, the quantitative analysis aims to determine
whether guided use of Al supported writing tools leads to measurable and meaningful improvements in students writing quality.
This element of the design provides objective evidence regarding the pedagogical effectiveness of Al assisted scaffolding and
allows for statistical evaluation of writing development outcomes. The qualitative component complements the quantitative
analysis by exploring students perceptions, experiences, and attitudes toward Al as a learning tool. Data for the qualitative
analysis are collected through questionnaires and reflective responses in which participants describe how they engage with Al
feedback, the challenges they encounter, and the ways in which technology influences their learning processes. Such qualitative
insights are essential for understanding the cognitive and motivational dimensions of Al use, including its impact on learner
autonomy, critical engagement, and self directed revision practices. The integration of both methodological strands enables
methodological triangulation, which strengthens the credibility and depth of the findings by examining the research problem
from multiple perspectives. Mixed methods research is particularly appropriate for this study because academic writing
development encompasses both measurable linguistic outcomes and subjective learning experiences that cannot be fully
captured through a single methodological approach. While quantitative data reveal changes in performance, qualitative data
provide contextual explanations of how and why these changes occur. The design therefore allows for a holistic evaluation of Al
supported scaffolding, addressing not only the effectiveness of technology mediated feedback but also the pedagogical and
experiential dimensions of learning. Furthermore, the research is conducted within the context of higher education in EFL
settings at ESEFB in Morocco, where students increasingly encounter Al tools in their academic practices. Understanding the
implications of technology use in this specific institutional and cultural environment contributes to context sensitive knowledge
that can inform curriculum design and pedagogical strategies. The mixed methods design aligns with the study objectives by
generating empirical evidence and interpretive insights that together provide a comprehensive evaluation of Artificial
Intelligence as a scaffold for academic writing development. This approach ensures that the research contributes both theoretical
understanding and practical recommendations for educators seeking to integrate technology in language instruction.

3.3 Participants

The participants of this study are second year university students enrolled in an advanced academic writing course at ESEFB in
Morocco. This population is considered appropriate for investigating the pedagogical impact of Artificial Intelligence on
academic writing development because students at this level have typically acquired foundational writing skills and are
transitioning toward more complex forms of academic expression. Second year learners are expected to engage with tasks that
require critical analysis, structured argumentation, and the integration of evidence based reasoning, which makes their writing
development an ideal context for examining how Al supported scaffolding influences higher order writing competencies. Unlike
first year students who may still focus primarily on basic grammatical and structural skills, second year students encounter
academic demands that emphasize coherence, logical progression of ideas, and adherence to disciplinary conventions.
Consequently, they provide a meaningful sample for assessing whether Al tools can enhance not only surface level linguistic
accuracy but also deeper dimensions of writing such as idea development and argumentative quality. The selection of
participants from an advanced writing course ensures that all students share comparable instructional exposure and learning
objectives, which strengthens the internal consistency of the research design and allows for more reliable comparisons of writing
performance before and after the intervention. Moreover, focusing on this group aligns with the study’s objective of exploring
how technology can support learners as they progress toward greater autonomy and academic competence. At the second year
stage, students are expected to take increasing responsibility for their learning and to refine skills that will be essential for future
academic and professional writing tasks. Investigating Al assisted scaffolding within this developmental phase therefore provides
valuable insights into how digital tools can facilitate skill enhancement and learner independence. The participant group also
offers opportunities to capture diverse perspectives regarding technology use in writing, as students may differ in their
familiarity with Al tools and their attitudes toward automated feedback. By collecting both quantitative data on writing
performance and qualitative feedback on learner experiences, the study aims to generate a comprehensive understanding of
how participants interact with Al and how such interaction influences their academic writing development. The selection of
second year advanced writing students is thus methodologically justified and directly aligned with the research objectives,
enabling the study to contribute evidence based insights relevant to EFL higher education and pedagogical practice.

3.4 Research instruments

The study employs multiple research instruments in order to collect comprehensive data on the impact of Artificial Intelligence
supported scaffolding on academic writing development. The primary quantitative instrument is an analytic writing rubric
designed to evaluate student performance across key dimensions of academic writing including coherence, grammatical
accuracy, lexical variety, and structural organization. This rubric is applied to writing samples produced before and after the
instructional intervention, enabling objective measurement of changes in writing quality. The analytic nature of the rubric allows
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for detailed assessment of individual writing components rather than relying solely on holistic scoring, thereby providing richer
diagnostic information about specific areas of improvement or persistent difficulty. In addition to the writing rubric, a student
perception questionnaire is used as a qualitative instrument to gather data on participants attitudes toward Al assisted writing
tools and their experiences with technology mediated feedback. The questionnaire includes both closed and open ended items,
permitting the collection of quantitative data regarding general trends in learner perceptions as well as qualitative responses
that offer deeper insight into students subjective experiences. Closed items are designed to measure variables such as perceived
usefulness of Al, confidence in writing, and willingness to continue using technological tools, while open ended questions allow
participants to describe their views in their own words. This combination of question types supports methodological
triangulation and enhances the validity of the findings by capturing multiple dimensions of the research phenomenon.
Furthermore, student reflective responses are collected as an additional qualitative instrument to explore how participants
interpret and engage with Al feedback during the writing process. Reflective data provide valuable information about learner
autonomy, critical engagement, and self regulation, which are central to understanding the pedagogical implications of Al
supported scaffolding. By integrating quantitative performance measures with qualitative insights, the research instruments are
designed to generate a holistic evaluation of Artificial Intelligence as a learning tool in academic writing. The use of multiple
instruments ensures that the study addresses both measurable outcomes and experiential dimensions of learning, thereby
contributing to a comprehensive understanding of technology mediated writing development in the context of higher education
at ESEFB.

4. Results

The results of the study provide empirical insights into the impact of Artificial Intelligence supported scaffolding on academic
writing development among second year EFL university students at ESEFB. Overall analysis of the data indicates measurable
improvements in students writing performance following the instructional intervention, with particular gains observed in areas
related to coherence, grammatical accuracy, and structural organization. Quantitative comparisons of pre and post writing
assessments demonstrate that participants were able to produce more organized and linguistically accurate texts after guided
use of Al assisted feedback. These findings suggest that technology mediated scaffolding contributed to the refinement of
writing skills by providing immediate feedback and opportunities for iterative revision. In addition to performance outcomes,
qualitative data from student perception questionnaires reveal positive attitudes toward Al as a learning tool. Many participants
reported that automated feedback increased their confidence in writing and encouraged greater engagement with revision
processes. Students also indicated that Al tools helped them identify errors and refine their ideas, which supported their
understanding of academic writing conventions. However, responses also highlighted concerns regarding overreliance on
automated suggestions and the need for critical evaluation of Al generated feedback. Such perceptions underscore the
importance of pedagogical guidance in ensuring that technology functions as a supportive scaffold rather than a replacement
for independent cognitive effort. The results therefore align with the study objectives by demonstrating both the potential
benefits and limitations of Artificial Intelligence in academic writing development. The following sections present detailed
findings organized according to the quantitative performance analysis and qualitative perception data, enabling a
comprehensive interpretation of the research outcomes.

4.1 Writing Performance Outcomes at ESEFB

The analysis of writing performance outcomes demonstrates that students achieved measurable and statistically significant
improvement in academic writing following the instructional intervention involving Artificial Intelligence supported scaffolding.
Comparison of pretest and posttest scores indicates an overall increase in mean performance across all dimensions of the
analytic rubric, suggesting that guided use of Al feedback and opportunities for iterative revision contributed positively to
writing development. These improvements reveal that students benefited from technology mediated feedback which enabled
them to refine their drafts and address linguistic and structural weaknesses that might otherwise remain unresolved. Notable
gains were observed in coherence and structural organization, as participants produced texts with clearer logical progression
and more effectively structured arguments in the posttest assessment. This advancement implies that Al feedback assisted
learners in organizing ideas and constructing academic discourse in a more systematic manner, thereby enhancing the
readability and argumentative quality of their writing. Enhanced coherence reflects students ability to connect ideas logically and
maintain textual flow, which is essential for academic communication and critical expression. Improvements in grammatical
accuracy were also recorded, with participants demonstrating fewer linguistic errors and greater control over sentence structure
and academic style. Such gains indicate that automated feedback helped learners identify recurring mistakes and apply
corrective strategies during revision, leading to more precise and academically appropriate language use. Additionally, results
show an increase in lexical variety, suggesting that students expanded their vocabulary and expressed ideas with greater
sophistication and depth. Broader lexical choices contribute to richer academic expression and improve the overall quality of
written texts by enabling learners to articulate ideas more effectively. The statistical significance of performance improvements
provides empirical evidence supporting the pedagogical value of Artificial Intelligence as a scaffold for writing development.
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These findings suggest that Al supported feedback can complement traditional instruction by offering immediate guidance and
fostering self directed learning through iterative revision. Rather than replacing teacher feedback, technology mediated
scaffolding functions as an additional learning resource that enhances students capacity to reflect on their writing and make
meaningful improvements. The results therefore align with the study objectives by demonstrating that Artificial Intelligence can
positively influence academic writing performance when integrated within structured instructional frameworks that encourage
critical engagement and continuous development. This evidence underscores the potential of Al as a pedagogical tool that
supports skill acquisition and writing proficiency in EFL higher education contexts.

4.2 Learner Perceptions and Engagement with Al Scaffolding

Qualitative analysis of student responses reveals generally positive perceptions of Artificial Intelligence as a writing support tool
and a pedagogical scaffold that facilitated engagement with academic writing tasks. Participants reported that automated
feedback increased their confidence by helping them identify errors and weaknesses that might otherwise remain unnoticed
during independent writing. Many students emphasized that Al feedback provided immediate guidance, allowing them to revise
drafts efficiently and experiment with alternative expressions without waiting for instructor evaluation. This immediacy of
feedback encouraged iterative learning and supported a process oriented approach to writing, in which students viewed revision
as an opportunity for improvement rather than a final corrective step. Learners also described greater autonomy in their writing
practices, noting that Al tools enabled them to detect errors, refine ideas, and apply corrective strategies independently. Such
experiences align with the concept of scaffolding, which posits that learners gradually internalize skills when provided with
temporary support that is eventually reduced as competence develops. The responses indicate that Al supported scaffolding
contributed to enhanced learner engagement by promoting active interaction with feedback and encouraging self directed
revision. Students expressed appreciation for the accessibility of Al tools, highlighting that automated feedback was available at
any time and allowed them to work at their own pace. This flexibility supported independent learning and reduced reliance on
delayed instructor feedback, which can sometimes limit opportunities for immediate improvement. However, qualitative data
also reveal nuanced perceptions and challenges. Some participants expressed concerns about overreliance on automated
suggestions, fearing that excessive dependence on Al feedback might reduce critical thinking and independent problem solving.
Learners emphasized the importance of evaluating Al recommendations rather than accepting them uncritically, suggesting that
pedagogical guidance remains essential for meaningful learning. Students also noted that certain feedback was difficult to
interpret, indicating that human instruction is necessary to complement technological support and clarify learning objectives.
These perceptions demonstrate that while Al enhances learning experiences, its effectiveness depends on reflective use and
instructional mediation. The findings suggest that Artificial Intelligence functions most effectively as a supportive scaffold rather
than a replacement for teacher feedback, providing opportunities for engagement while still requiring critical evaluation and
human guidance. Such insights contribute to understanding how technology mediated learning influences student attitudes and
behaviors in academic writing contexts.

4.3 Synthesis of Findings at ESEFB

The integration of quantitative and qualitative results provides a comprehensive understanding of Artificial Intelligence
supported scaffolding and its impact on academic writing development among EFL students. Quantitative evidence
demonstrates that participants achieved measurable improvements in writing performance following the intervention,
particularly in dimensions such as coherence, grammatical accuracy, lexical variety, and structural organization. These gains
indicate that technology mediated feedback contributed to skill development by enabling students to revise their work, address
linguistic weaknesses, and refine their ideas through iterative learning processes. Statistical analysis supports the significance of
these improvements, suggesting that Al supported scaffolding had a positive and meaningful effect on writing outcomes. The
enhancement of coherence and structural organization reflects students ability to present ideas more logically and construct
academic arguments with greater clarity, which are essential competencies in higher education writing. Improvements in
grammatical accuracy further demonstrate that automated feedback assisted learners in identifying and correcting errors,
thereby strengthening their linguistic proficiency. Additionally, the increase in lexical variety suggests that participants expanded
their vocabulary usage and expressed ideas with greater sophistication, contributing to higher quality academic expression.
These quantitative findings provide empirical evidence that Artificial Intelligence can function as an effective pedagogical
scaffold when integrated within structured instructional frameworks that encourage revision and critical engagement.

Qualitative findings complement the quantitative results by offering insights into learner perceptions and experiences with Al
supported writing. Students generally reported positive attitudes toward automated feedback, describing it as a valuable
resource that increased their confidence and supported independent revision. Participants highlighted the immediacy of Al
feedback as a significant advantage, noting that real time suggestions allowed them to address errors and refine drafts without
waiting for instructor evaluation. This feature encouraged a process oriented approach to writing in which learners viewed
revision as an opportunity for improvement rather than a final corrective step. Many students also reported greater autonomy in
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their writing practices, emphasizing that Al tools enabled them to detect weaknesses and apply corrective strategies
independently. Such responses align with the theoretical framework of scaffolding, which posits that learners gradually
internalize skills when provided with temporary support that facilitates independent competence. However, qualitative data also
reveal nuanced perspectives and challenges. Some participants expressed concerns about overreliance on automated
suggestions and emphasized the importance of critical evaluation of Al feedback. Learners noted that while automated
recommendations were helpful, human guidance remained essential for interpreting feedback and ensuring meaningful learning.
These perceptions highlight the complementary relationship between technology and pedagogy, suggesting that Al functions
most effectively as a supportive tool rather than a substitute for teacher instruction.

The synthesis of findings demonstrates that Artificial Intelligence supported scaffolding positively influenced academic writing
development by enhancing performance outcomes and promoting learner engagement. Quantitative improvements in writing
scores provide objective evidence of skill development, while qualitative insights reveal that students perceived Al feedback as
beneficial for confidence and autonomous learning. Together, these results indicate that technology mediated feedback can
complement traditional instruction and contribute to writing proficiency when used within structured educational frameworks.
However, the findings also underscore the importance of pedagogical mediation to address challenges such as overreliance and
feedback interpretation. Al supported scaffolding is most effective when integrated with human instruction that encourages
critical reflection and meaningful engagement with feedback. Rather than replacing teachers, technological tools extend learning
opportunities and support skill development in ways that align with sociocultural theories of learning. The combined evidence
therefore suggests that Artificial Intelligence has pedagogical potential in academic writing instruction, provided that its use is
guided by educational objectives and reflective learning practices. These conclusions contribute to ongoing discussions about
technology in higher education and offer evidence based implications for curriculum design and pedagogical strategies in EFL
contexts.

5. Discussion
5.7 Writing Performance Results at ESEFB

The results of the study demonstrate that Artificial Intelligence supported scaffolding contributed to measurable and meaningful
improvements in academic writing performance among participants. Students achieved higher posttest scores across key
dimensions of writing, particularly coherence, grammatical accuracy, structural organization, and lexical variety, indicating a clear
progression in both form and content-related aspects of their written production. These improvements suggest that Al feedback
played a facilitative role in helping learners refine their writing processes by making abstract aspects of writing more visible and
actionable. In particular, the enhancement in coherence reflects students’ growing ability to logically sequence ideas, maintain
thematic unity, and use appropriate transitions to ensure textual flow. This development is especially significant in EFL contexts
where learners often struggle with organizing ideas in a sustained and cohesive manner, often due to limited exposure to
academic discourse patterns in English. Similarly, the observed gains in grammatical accuracy highlight the effectiveness of Al
tools in supporting error identification and correction. By providing immediate feedback on syntactic and morphological issues,
Al systems enabled learners to notice recurring linguistic problems and address them during revision stages. This immediate
corrective function appears to have reduced fossilized errors and encouraged more careful monitoring of sentence-level
accuracy. Furthermore, improvements in structural organization suggest that learners became more aware of paragraph
construction, essay framing, and logical sequencing of arguments, which are essential components of academic writing
proficiency. These gains indicate that Al scaffolding not only targets surface-level corrections but also supports learners in
internalizing more complex organizational patterns over time.

In addition, increased lexical variety demonstrates that students were progressively expanding their vocabulary repertoire and
experimenting with more sophisticated word choices. This may be attributed to learners’ engagement with Al-generated
suggestions, paraphrasing tools, and synonym alternatives, which encouraged them to move beyond repetitive vocabulary use
and adopt a more academic register. Such lexical development is particularly important in academic writing, where precision,
variety, and appropriateness of word choice contribute significantly to overall quality. Beyond these measurable gains, the results
also point to the development of learners’ metalinguistic awareness, as students increasingly began to reflect on their linguistic
choices, identify weaknesses in their writing, and apply corrective strategies independently. These findings align with the
hypothesis that technology mediated scaffolding can enhance writing development by providing immediate, personalized, and
iterative feedback that supports continuous improvement. From a sociocultural perspective, Artificial Intelligence functions as an
external mediational tool that assists learners within their Zone of Proximal Development by bridging the gap between their
current performance and their potential level of competence. However, the findings also indicate that such improvement is
contingent upon active learner engagement with the feedback provided. Students who critically reviewed Al suggestions, revised
their drafts accordingly, and engaged in multiple iterations demonstrated more substantial progress than those who interacted
with the tool passively. This highlights the importance of learner agency in maximizing the benefits of Al-supported instruction.
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Moreover, while the overall improvements are encouraging, the results suggest that progress was more pronounced in linguistic
accuracy and organizational features than in higher-order aspects of writing such as argument development, critical stance, and
originality of ideas. This indicates that while Al scaffolding is highly effective in supporting form-focused dimensions of writing,
its impact on deeper rhetorical competence may be more limited without complementary teacher intervention. Therefore, the
findings emphasize that Artificial Intelligence should be viewed as a supportive pedagogical resource rather than a substitute for
human instruction. It functions most effectively when integrated into a guided learning environment where teachers mediate
feedback, encourage critical reflection, and support students in developing higher-level writing skills. Overall, the results support
the pedagogical integration of Al tools in EFL writing instruction as a means of enhancing learner performance, fostering
iterative revision practices, and promoting gradual development of writing proficiency, while still maintaining the essential role
of human guidance in achieving advanced academic writing competence.

5.2 Learner Perceptions and Engagement with Al Scaffolding

Learner perceptions of Artificial Intelligence supported writing were overwhelmingly positive and reflected a generally strong
appreciation for technology mediated feedback as a meaningful and accessible learning resource. Participants consistently
reported that Al scaffolding contributed to increased confidence in their writing abilities, particularly by reducing uncertainty
during the drafting and revision stages. For many learners, writing in English is often associated with hesitation, fear of making
grammatical mistakes, and lack of immediate corrective support; however, the integration of Al tools appears to have mitigated
these challenges by providing instant, non-judgmental feedback that allowed students to revise their work with greater ease and
reassurance. This emotional and psychological dimension is particularly important, as reduced writing anxiety often leads to
greater willingness to experiment with language, take risks in expression, and engage more deeply in the writing process.

One of the most frequently highlighted advantages of Al scaffolding was the immediacy of feedback. Students valued the ability
to receive corrections and suggestions in real time, which significantly contrasted with traditional classroom feedback that is
often delayed and episodic. This immediacy enabled learners to engage in continuous cycles of drafting, revising, and refining
their work, thereby reinforcing a process-oriented approach to writing development. Rather than viewing writing as a final
product to be submitted and evaluated, learners began to perceive it as an evolving task that could be improved incrementally
through multiple iterations. This shift in perception reflects an important pedagogical transformation, where revision becomes an
integral part of learning rather than a peripheral activity. In addition to improving revision practices, Al scaffolding also
contributed to a noticeable increase in learner autonomy. Students reported that they were able to independently identify and
correct errors without relying entirely on teacher intervention, which fostered a sense of responsibility for their own learning. This
growing autonomy was accompanied by the development of self-regulation strategies, as learners began to monitor their
linguistic choices more carefully, compare alternatives, and reflect on recurring mistakes. Over time, this process appeared to
enhance learners’ awareness of their own strengths and weaknesses in writing, leading to more deliberate and conscious
language use. Such findings are consistent with contemporary educational perspectives that emphasize learner-centered
instruction and the importance of developing independent learning skills in EFL contexts.

From a theoretical standpoint, these perceptions align closely with sociocultural theory, particularly the concept of scaffolding
within the Zone of Proximal Development. Al tools, in this sense, function as temporary cognitive supports that assist learners in
performing tasks that would otherwise be beyond their current independent capabilities. As learners interact with these tools,
they gradually internalize feedback patterns and begin to apply them independently, suggesting a process of gradual skill
appropriation. However, despite these positive outcomes, qualitative data also revealed important reservations and critical
reflections among participants. Some learners expressed concern about the potential overreliance on automated feedback,
noting that they occasionally accepted Al suggestions without fully understanding the underlying grammatical or rhetorical
principles. This raises important questions about the depth of learning that occurs when feedback is automated and whether
learners are always engaging critically with the corrections provided. Furthermore, students emphasized that while Al feedback
was highly useful for surface-level corrections such as grammar, vocabulary, and sentence structure, it was less effective in
addressing higher-order writing skills such as argument development, critical thinking, and idea originality. This limitation was
perceived as an important gap, reinforcing the belief that human feedback remains essential for guiding deeper levels of writing
competence. Teachers were viewed not only as correctors but also as interpreters of feedback, mediators of meaning, and
facilitators of critical engagement with content. As a result, learners expressed a preference for a blended learning environment
in which Al tools and teacher guidance complement each other rather than operate independently.

Overall, the findings suggest that engagement with Al scaffolding is shaped by both its pedagogical benefits and its perceived
limitations. While students strongly valued the accessibility, immediacy, and supportive nature of Al feedback, they also
recognized the necessity of critical evaluation and human mediation to ensure meaningful learning. The positive attitudes
expressed by participants highlight the motivational potential of Artificial Intelligence in enhancing writing practices, particularly
by fostering confidence, autonomy, and sustained engagement. At the same time, the concerns raised underscore the
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importance of developing critical digital literacy skills so that learners can effectively interpret, evaluate, and integrate Al-
generated feedback. Ultimately, these findings suggest that the most effective pedagogical use of Al in writing instruction lies in
a balanced and reflective integration that combines technological support with teacher-led guidance, ensuring both linguistic
improvement and deeper cognitive development.

6. Conclusion

The findings of this study demonstrate that Artificial Intelligence supported scaffolding has a positive and meaningful impact on
academic writing development among EFL university students. Quantitative results reveal significant improvements in writing
performance, particularly in coherence, grammatical accuracy, lexical variety, and structural organization. These gains suggest
that Al feedback facilitated better organization of ideas and enhanced students’ ability to refine their writing through iterative
revision processes. The enhancement of coherence and structural quality indicates that learners developed greater control over
academic discourse, paragraph development, and logical sequencing of ideas, which are essential competencies in higher
education writing contexts. In addition, improvements in lexical variety reflect students' growing ability to use a broader and
more appropriate academic vocabulary, which contributes to more sophisticated and effective written expression. Qualitative
findings further support the pedagogical value of Al by showing that students perceived automated feedback as beneficial for
increasing confidence, supporting independent revision, and promoting gradual skill development. Participants reported that
immediate and accessible feedback encouraged sustained engagement with the writing process and reduced the frustration
often associated with delayed teacher correction. This immediacy also fostered more frequent revision cycles, allowing learners
to view writing as an ongoing developmental process rather than a final static product. As a result, students demonstrated
stronger autonomous learning behaviors, including self-monitoring, error identification, and the ability to revise drafts without
constant external assistance. However, the results also highlight the importance of pedagogical guidance and the need for
critical engagement with technology. While Artificial Intelligence provides valuable linguistic support, it does not fully address
higher-order writing skills such as argument development, critical thinking, and originality of ideas. Therefore, Al functions most
effectively as a scaffold that complements human instruction rather than replacing it. Meaningful writing development occurred
when students actively reflected on Al feedback, evaluated its relevance, and integrated it into their revision process,
demonstrating that technology and pedagogy must operate in a carefully balanced and integrated manner. This interaction
between human cognition, teacher mediation, and technological support appears to be central to maximizing learning
outcomes. The study therefore concludes that Al has significant potential as a learning tool in EFL academic writing when
implemented within structured educational frameworks that encourage reflection, critical thinking, and learner autonomy. These
findings contribute to ongoing discussions about the role of educational technology in higher education and provide evidence-
based insights for curriculum design, instructional practices, and assessment approaches in writing instruction. Ultimately, the
study underscores the idea that effective integration of Artificial Intelligence in language education depends not only on the
technology itself but also on how it is pedagogically framed and mediated. Future research may further explore the long-term
effects of Al-supported learning, particularly its impact on advanced writing skills, critical literacy development, and its
applicability across different proficiency levels and educational contexts.

6.1 Pedagogical Implications

The findings of this study carry significant pedagogical implications for academic writing instruction in EFL higher education and
offer several practical recommendations for the integration of Artificial Intelligence supported scaffolding within contemporary
instructional frameworks. Overall, the results demonstrate that Al tools can play a meaningful role in enhancing writing
development by providing immediate, personalized feedback, supporting iterative cycles of revision, and encouraging learners to
perceive writing as a dynamic process of continuous improvement rather than a one-time, product-oriented task. The observed
improvements in coherence, grammatical accuracy, lexical variety, and structural organization indicate that technology-mediated
feedback can effectively complement traditional teaching approaches and assist students in refining both the linguistic and
organizational dimensions of their academic writing. In particular, the ability of Al systems to highlight errors, suggest
alternatives, and offer instant corrections appears to facilitate greater learner awareness of writing conventions, thereby
promoting more deliberate and informed writing practices. Furthermore, by enabling learners to independently identify
weaknesses and revise their work multiple times, Al scaffolding contributes to the development of reflective learning habits and
fosters deeper engagement with the writing process. This shift toward learner-centered revision practices is particularly
important in EFL contexts, where students often rely heavily on teacher feedback and may have limited opportunities for
autonomous editing. Through repeated interaction with Al feedback, learners gradually develop a stronger sense of ownership
over their writing, which can lead to improved self-regulation, increased confidence, and a more active role in their own learning
trajectory. However, despite these advantages, the study also underscores the importance of pedagogical mediation, as
technology is most effective when embedded within structured instructional environments that prioritize critical thinking, guided
practice, and meaningful interpretation of feedback rather than mechanical correction.
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Teachers therefore remain central to the learning process, particularly in helping students evaluate Al-generated suggestions,
understand the rationale behind revisions, and develop a deeper awareness of academic writing conventions beyond surface-
level accuracy. Without such guidance, there is a risk that learners may accept automated feedback uncritically, which could limit
deeper cognitive engagement and reduce opportunities for independent reasoning. Consequently, Al should be positioned as a
supplementary learning resource that enhances, rather than replaces, human instruction. Within this balanced framework,
teachers act as facilitators who mediate between technological input and learner understanding, ensuring that Al-supported
feedback is integrated meaningfully into the writing development process. In light of these findings, institutions are encouraged
to incorporate Al tools into academic writing courses as complementary pedagogical resources while maintaining a strong
emphasis on teacher-led instruction and formative feedback. To maximize the effectiveness of such integration, structured
training sessions should be provided to students to enhance their ability to interpret Al feedback critically, differentiate between
useful and less relevant suggestions, and apply revisions in a purposeful manner. Developing students’ digital literacy in this way
is essential to ensuring that Al use contributes to genuine learning rather than superficial editing. Additionally, writing curricula
may benefit from the inclusion of activities that emphasize iterative drafting, peer collaboration, and reflective revision, as these
practices align closely with the capabilities of Al tools and reinforce the notion of writing as a recursive and developmental
process.

Moreover, ethical considerations surrounding the use of Artificial Intelligence in academic contexts should be clearly addressed
through institutional guidelines. These guidelines are necessary to promote responsible use, prevent overreliance on automated
systems, and ensure academic integrity in student writing. Establishing clear boundaries regarding acceptable Al usage can help
maintain a balance between innovation and academic rigor. In parallel, professional development opportunities for educators are
equally important, as they can equip teachers with the necessary skills and pedagogical strategies to effectively integrate Al tools
into their teaching practices. Such training can enhance teachers’ ability to design Al-supported writing activities, interpret Al
feedback critically, and guide students in using technology in pedagogically meaningful ways.

Finally, future research is recommended to explore the long-term effects of Al-supported writing instruction, particularly its
impact on higher-order writing skills such as argumentation, critical thinking, and academic voice development. Further
investigations across diverse educational contexts, proficiency levels, and institutional settings would also contribute to a more
comprehensive understanding of how Artificial Intelligence can be effectively harnessed in EFL writing pedagogy. Such research
will be essential in developing evidence-based practices that ensure the sustainable and pedagogically sound integration of Al
technologies in academic writing instruction, ultimately contributing to more effective, adaptive, and learner-centered
educational environments.

6.2 Limitations of the study

Despite the significant findings of this study, certain limitations should be acknowledged. First, the sample size was limited to
second year EFL university students from a single academic institution, which may restrict the generalizability of the results to
broader populations or other educational contexts. The specific institutional and cultural environment of the participants means
that findings may not fully represent experiences of students in different universities or regions. Additionally, the study focused
on academic writing development within a relatively short intervention period, which limits the ability to assess long term effects
of Artificial Intelligence supported scaffolding on writing proficiency and learner autonomy. Writing development is a gradual
process, and extended research would be necessary to determine whether improvements observed in this study are sustained
over time. Another limitation relates to the reliance on automated feedback as part of the intervention. While Al tools provided
immediate guidance, variations in feedback quality and interpretation by students may have influenced learning outcomes.
Some learners may have benefited more than others depending on their ability to engage critically with feedback, which
introduces individual differences that cannot be fully controlled in educational research. Furthermore, qualitative data derived
from student perceptions reflect subjective experiences and attitudes, which may not capture the full complexity of learning
processes. While such data provide valuable insights, they should be interpreted alongside quantitative findings to achieve a
balanced understanding of results. Finally, the study examined Al supported writing within a specific pedagogical framework,
and different instructional designs may yield varying outcomes. These limitations highlight opportunities for future research to
explore larger samples, diverse educational contexts, and long term effects of technology mediated learning in academic writing
development. Addressing these areas will contribute to a deeper understanding of Artificial Intelligence as a pedagogical tool
and its implications for language education.
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