s INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS)
o ISSN No. 2454-6186 | DOIL: 10.47772/1IJRISS | Volume X Issue I January 2026

o

From Draft to Masterpiece: Using AI Writing Tools to Elevate form 6
ESL Essay Writing

Sathia Devi Thulasy., Dr. Nur Ainil Sulaiman

Faculty of Education, National University of Malaysia

DOI: https://doi.org/10.47772/1JR1SS.2026.10100280

Received: 26 December 2025; Accepted: 01 January 2026; Published: 03 February 2026
ABSTRACT

Many Malaysian Form 6 ESL students struggle to achieve the MUET Writing Paper standards, especially in
linguistic correctness, lexical range, and grammatical control. Addressing this issue, the current study looked
into the efficacy of incorporating artificial intelligence (Al) writing tools to improve students' writing skills. The
study, which was based on the Technology Acceptance Model (TAM) and Constructivist learning theory, looked
at how Al-supported writing instruction helps learners engage and develop knowledge. A quantitative quasi-
experimental approach was used with 16 Lower Six ESL pupils at a Malaysian secondary school. Over the course
of a six-week intervention, students conducted guided MUET-style writing activities with Al writing tools. Pre-
and post-test writings were graded using an analytical rubric that corresponded to MUET descriptors for
vocabulary, grammar, and mechanics. Performance differences were measured using descriptive and inferential
techniques. The findings demonstrated considerable improvements in all writing components, with vocabulary
showing the biggest increase, followed by grammar and mechanics. These findings show that Al systems may
efficiently scaffold linguistic accuracy and lexical development using instant feedback and iterative revision.
The study emphasizes the pedagogical potential of Al-assisted instruction in improving MUET-oriented writing
performance and advocates for its incorporation into post-secondary ESL curriculum.

Keywords: Al Tools, Writing skills, content, MUET

INTRODUCTION

The development of English writing proficiency remains a cornerstone of the Malaysian education system,
particularly for Form 6 students preparing for the Malaysian University English Test (MUET). As a high-stakes
assessment, the MUET Writing Paper (Paper 4) serves as a critical determinant of university admission and
future employability, requiring candidates to demonstrate clarity, accuracy, and rhetorical cohesion within
academic contexts (Tamimi et al., 2023). In alignment with global linguistic trends, Malaysia has adopted the
Common European Framework of Reference for Languages (CEFR), which mandates that pre-university
students achieve a minimum B2 competency level. This standard necessitates the ability to construct well-
structured arguments and synthesize complex information skills that are essential for 21st-century academic
success (Putra, 2023).

Despite these rigorous standards, Malaysian ESL learners frequently encounter significant obstacles in mastering
academic writing. Empirical evidence suggests that student performance is often constrained by limited lexical
range, grammatical inaccuracies, and underdeveloped critical thinking skills (Akhtar et al., 2019; Irvin &
Blankenship, 2022). Furthermore, traditional pedagogical approaches often struggle to meet the needs of
"digital-native™ learners and fail to provide the immediate, individualized feedback necessary for iterative
writing improvement. The demands of large-scale classroom management often prevent educators from
delivering the tailored scaffolding required to address specific student deficits in coherence and organizational
control (Yang et al., 2021).

To address these systemic challenges, national policies whereby including the English Language Education
Reform: The Roadmap 2015-2025 and the Malaysia Digital Economy Blueprint (MyDIGITAL) has advocated
for the strategic integration of Artificial Intelligence (Al) to modernize language instruction. Al-powered tools
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such as Grammarly and QuillBot have emerged as transformative resources, offering real-time grammatical
correction, vocabulary expansion, and paraphrasing support through Natural Language Processing (NLP).
Research indicates that these tools can enhance lexical variety and syntactic complexity while fostering learner
autonomy and reducing the psychological barriers to writing (M. Nelfi & Norman, 2024; Rad et al., 2023).

However, a significant gap remains between the availability of these technologies and their practical application
within the Malaysian Form 6 classroom. While international research highlights the benefits of Al-assisted
instruction, there is a dearth of empirical data specifically focusing on its efficacy within the MUET framework.
Many educators remain uncertain regarding the pedagogical integration of Al, risking a missed opportunity to
align classroom practice with national digital goals. Consequently, this study seeks to investigate the impact of
Al tools on the writing performance of Form 6 students in Pahang, exploring their perceptions and the challenges
they face during the integration process. Specifically, the research addresses the extent to which these tools
influence essay quality, the subjective experiences of the learners, and the practical hurdles encountered in an
Al-augmented writing environment. To this end, the study aims the following research questions:

1. To what extent Al writing tools like Quillbot and Grammarly influence the writing performance of Form
6 ESL students in essay writing tasks?

2. What are the students’ perceptions of using Al writing tools to enhance their essay writing?

3. What writing challenges do Form 6 ESL students face when integrating Al writing tools into their essay
writing process?

Integrating Al tools like Grammarly and QuillBot into Form 6 ESL instruction offers a transformative solution
to the logistical challenges of the high-stakes MUET, allowing educators to move beyond time-consuming
manual marking toward a model of immediate, personalized scaffolding (Luo et al., 2025). By automating lower-
order linguistic corrections, these digital systems enable instructors to prioritize higher-order cognitive
development such as rhetorical strategy and critical thinking while simultaneously fostering learner autonomy
among digital natives (Marza-Quispe et al., 2024; Paethrangsi et al., 2024). This pedagogical shift directly
supports national strategic goals like MyDIGITAL and the English Language Education Reform Roadmap,
providing a localized blueprint for operationalizing CEFR standards through technological innovation.
Ultimately, the study bridges the digital divide in rural and semi-urban Malaysian settings, establishing a
practical framework that ensures pre-university writing instruction meets the rigorous demands of 21st-century
global academic literacy (Marzuki et al., 2023).

LITERATURE REVIEW
Sociocultural Theory in ESL Writing

Sociocultural Theory (SCT), rooted in Vygotskian principles, posits that language acquisition is a mediated
process driven by social interaction, cultural artifacts, and scaffolding within the Zone of Proximal Development
(ZPD). In the context of ESL instruction, SCT emphasizes that learners can transcend their individual linguistic
limitations when supported by more capable peers or specialized resources, leading to documented
improvements in cohesion, task response, and accuracy (Hong & D. B., 2020). When applied to modern
pedagogy, Al writing tools function as sophisticated mediational means, serving as both scaffolding objects and
interactive partners that provide real-time, modeled feedback. By viewing Al integration through the lens of
SCT, this study evaluates how such digital tools facilitate cognitive and social development during the writing
process, effectively bridging the gap between a student’s current proficiency and their potential academic
performance.

Cognitive Load Theory and Al Assistance

Cognitive Load Theory (CLT) posits that effective instructional design must manage the limitations of working
memory by minimizing extraneous load to facilitate schema acquisition and germane processing. In the context
of ESL writing, Al-driven technologies such as Grammarly and QuillBot where they can significantly reduce
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the extraneous cognitive burden by automating lower-level tasks like grammar correction and lexical selection,
thereby allowing learners to allocate more mental resources to higher-order rhetorical concerns, such as
argumentative structure and audience awareness (Zhou et al., 2025).

However, recent research also cautions that unstructured or overly complex Al outputs may inadvertently
increase superfluous processing if students are overwhelmed by the task of evaluating the suggestions.
Consequently, a primary objective of this study is to determine whether Al integration effectively streamlines
the writing process or if it introduces new cognitive demands that hinder the drafting and revision phases.

Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) provides a robust framework for understanding how perceived
usefulness and perceived ease of use determine a learner's behavioral intention and actual adoption of new
technologies. Recent research extending TAM to generative Al and educational settings suggests that long-term
integration is further influenced by factors such as pedagogy-fit, trust in the AI’s output, and available
institutional support (Mustofa & Rochman, 2025). Within the context of Form 6 ESL students, applying TAM
allows for a deeper analysis of how personal attitudes, subjective norms such as teacher expectations and
enabling conditions shape the decision to use Al writing tools. Ultimately, evaluating these perceptions of utility
and usability is essential for explaining the variances in how students engage with Al and for determining the
perceived learning value these tools provide during the writing process.

Integration of Theories in the Present Study

This study's conceptual framework takes an integrative approach, drawing on Sociocultural Theory (SCT),
Cognitive Load Theory (CLT), and the Technology Acceptance Model (TAM), to investigate the pedagogical
influence of Al writing tools on Form 6 ESL learners. Within this concept, Al writing tools serve as the
independent variable, with instructor scaffolding acting as a mediator to facilitate learning within learners' zones
of proximal development, as proposed by SCT. These technologies enable meaningful involvement with writing
assignments by providing guided interaction and feedback.

Cognitive Load Theory explains how Al-assisted feedback and automated language support reduce extraneous
cognitive load, allowing learners to devote more cognitive resources to germane processing tasks such as idea
development, lexical selection, and syntactic accuracy. This cognitive optimisation is expected to result in
improvements in the dependent variables, namely essay quality and linguistic accuracy in accordance with
MUET writing descriptions.

In addition to these pedagogical and cognitive characteristics, TAM accounts for learners' acceptance and
persistent use of Al writing tools by investigating perceived usefulness and perceived ease of use, which
influence students' behavioural intention to use the technology. The paradigm also takes into account moderating
variables such as prior linguistic skill, instructional tactics, and the MUET exam's high stakes. Overall, this
integrated theoretical framework guarantees that the study remains pedagogically grounded while addressing
cognitive efficiency and learner acceptance in the context of modern ESL writing instruction in Malaysia.

Writing Challenges Among Form 6 ESL Students

Pre-university Form 6 students must meet a number of challenging requirements, including discipline-specific
genres, academic register, coherence across lengthier essays, and task completion for MUETSs. Even at upper-
secondary levels, empirical research continuously reveals enduring problems with lexical resources,
cohesion/coherence, organisation, and argument development; these challenges are frequently made worse by a
lack of metacognitive revision techniques and a lack of faith in academic registers. (Fitzgerald, A et al, 2025)
These challenges were also evident among the Form 6 students who served as the sample for this study. Other
frequently mentioned obstacles include a lack of clear training in revision techniques, feedback that only
addresses superficial mistakes, and a significant mental strain during the planning and drafting stages. (Tutunaru,
T 2023). Studies conducted nationally and regionally, especially in Malaysia, confirm that although students can
achieve sufficient grammatical control, writing lengthy, persuasive essays is still difficult. These foundational
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challenge§ influence the potential applications of Al tools, such as surface-level correction, rhetorical
scaffolding, or external memory for reiterative drafts. (Tutunaru, T 2023).

Generative Al (e.g., QuillBot, ChatGPT, advanced paraphrasers) in ESL

Generative Al systems are able to create prompts, modify sections, and create drafts at the paragraph level.
Recent empirical research and systematic reviews have started to map both the risks (academic integrity issues,
decreased development of rhetorical planning skills if students accept outputs uncritically) and the promising
effects (improved fluency, idea generation, draft quality when used as an ideation or revision aid). (Nobel, Lo
et al, 2025) A recent comprehensive analysis of Al's effects on teaching academic writing paints a conflicting
picture: Though careful pedagogical design is necessary to avoid superficial advances in merely surface qualities,
Al can enhance instruction and reduce barriers to expression. (Sasson, I. et al 2021).

Gaps in the Literature

Despite the rapid proliferation of research on Al-assisted ESL writing, significant empirical gaps persist,
particularly regarding the Malaysian pre-university context. Current literature predominantly focuses on either
lower-secondary or tertiary students, leaving a notable void in evidence concerning Form 6 learners in
government schools who must navigate advanced academic genres aligned with high-stakes MUET
requirements (Mizan & Norman, 2024). Furthermore, most existing studies rely heavily on product-oriented
metrics, such as final test scores, while neglecting process-oriented variables like planning time, the nature of
revision moves, and the actual cognitive burden experienced by the learner (Putra, 2023). This imbalance makes
it difficult to discern whether improvements in writing quality stem from genuine skill acquisition or a mere
dependency on automated corrections.

Additionally, there is a lack of research addressing the intersection of pedagogical scaffolding and the long-term
durability of Al-driven gains. Many studies fail to account for how local educational ecosystems which is shaped
by the National Digital Education Policy and the CEFR-aligned English Roadmap that influence the actual
adoption and sustainability of these tools (Khalifa & Albadawy, 2024). The current study seeks to address these
deficiencies by employing a comprehensive mixed-methods approach that integrates process and product metrics
with the Technology Acceptance Model (TAM). By investigating revision habits, cognitive load, and learner
attitudes within a specific cohort in Pahang, the research aims to provide locally relevant insights into how Al
can be strategically integrated to ensure meaningful skill transfer for students transitioning to higher education.

METHODOLOGY

This study employs a quasi-experimental pre-test and post-test design to evaluate the efficacy of Al writing tools
in enhancing the essay writing skills of Form 6 ESL students. This methodology is particularly suited for
educational research as it allows for the assessment of instructional interventions within authentic classroom
settings where random assignment is often impractical (Creswell & Creswell, 2020). The research was conducted
over a six-week period with a cohort of 16 students in Bentong, Pahang, involving an initial baseline assessment
followed by an intervention phase where QuillBot and Grammarly were integrated into MUET Writing lessons.
By comparing pre-test and post-test performance, the study captures quantifiable shifts in writing quality,
aligning with contemporary trends in ESL research that utilize before-and-after comparisons to measure the
impact of digital scaffolding on linguistic development (Mohamed K.MA, 2024).

Participants

The study focuses on a purposive sample of 16 Lower Six students from a government secondary school in
Bentong, Pahang, a semi-urban setting representative of the diverse English proficiency levels found in the
Malaysian pre-university system. These students are at a critical academic juncture, requiring CEFR B2/C1
competency to master the logical, analytical, and well-structured writing demanded by the high-stakes Malaysian
University English Test (MUET). Despite these requirements, many learners struggle with organizational
coherence and limited vocabulary, necessitating targeted intervention (Rosyada & A, 2023). The selection of a
smaller, focused sample size is methodologically justified for classroom-based quasi-experimental research, as
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it facilitates Intensive monitoring of Individual progress and detailed observation ot how students engage with
digital scaffolding (Vidhiasi, 2018). Equipped with necessary computer and internet access, this authentic
classroom environment allows for a manageable yet in-depth exploration of how Al integration can bridge the
gap between students' current drafting struggles and the rhetorical proficiency required for university-level
success.

Instrument

The study utilized a dual-instrument approach to evaluate both writing performance and learner perceptions,
centered on MUET Task 2 specifications. A quasi-experimental methodology was used to assess writing
proficiency before and after the tests. Students wrote an unassisted argumentative essay as part of the pre-test to
determine baseline proficiency in grammar, vocabulary, and organisation. Following a six-week intervention
that included Al writing tools such as QuillBot and Grammarly, students completed a similar post-test essay
challenge. Both writing samples were assessed using a standardised analytical rubric matched with the MUET
Band Descriptors and CEFR Writing Scale to ensure construct validity and examination requirements. (Li et al.,
2025). To complement these performance metrics, a structured questionnaire modified from validated Al literacy
surveys (Biagini, 2024) was administered to capture student perspectives on the utility, ease of use, and impact
of Al on their writing confidence. both the academic product and the affective dimensions of the writing process
(Vivek et al., 2023). All quantitative data were analysed with the Statistical Package for the Social Sciences
(SPSS) version 26. Descriptive statistics, such as means and standard deviations, were used to compare students’
writing performance before and after the intervention. A paired-samples t-test was used to see if the observed
changes were statistically significant for both total writing scores and specific components (vocabulary,
grammar, and mechanics). Statistical significance was set at p <.05 level. Furthermore, Cohen's d was calculated
to assess the magnitude of the intervention effect, allowing for an interpretation of practical significance beyond
p-values. The combination of inferential statistics and effect size analysis allowed for a thorough assessment of
the efficacy of Al-assisted writing education in improving MUET -oriented writing skills.

Data collection and Data Analysis

Data collection and analysis followed a structured six-week quantitative framework, beginning with a baseline
pre-test in Week 1 to establish initial proficiency under exam conditions. During the subsequent four-week
intervention phase, students engaged in guided lessons and independent tasks using QuillBot and Grammarly
for brainstorming, paraphrasing, and grammatical refinement, culminating in a Week 6 post-test and an
evaluative questionnaire. To measure the efficacy of this digital intervention, pre-test and post-test scores were
analyzed using descriptive and inferential statistics, including mean and standard deviation comparisons, to
identify significant shifts in grammar accuracy, vocabulary, and organization (Li et al., 2021). Parallel to these
performance metrics, survey data were processed through frequency distributions, and mean scores to quantify
student perceptions regarding the tools' utility and impact on writing confidence. This purely quantitative
approach ensures that the findings are grounded in measurable trends, providing an objective evaluation of Al-
assisted instruction within a high-stakes Malaysian educational context.

Findings
Descriptive Statistics of Writing Performance (RQ1)

Table 4.1 Descriptive Statistics for Pre-test and Post-test Writing Scores (n = 16)

Writing Components Test Minimum Maximum Mean Standard Deviation
Task Fulfilment Pretest 2 3 2.44 0.51

Post test 3 6 4.56 0.81

Pretest 1 3 2.19 0.66
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“Organisation & | Posttest |3 6 431 0.79

Coherence

Vocabulary Pre test 1 3 1.81 0.54
Post test 3 5 4.19 0.54

Grammar Pretest 1 2 1.81 0.40
Post test 3 5 4.06 0.68

Mechanics Pretest 1 2 1.75 0.45
Post test 3 5 3.75 0.68

Analysis of Writing Performance Improvements

According to Table 4.1, the descriptive analysis shows a significant rise in post-test mean scores across all five
writing components when compared to baseline pre-test data. During the pre-test phase, the subjects had the
lowest mean scores in Vocabulary (1.81), Grammar (1.81), and Mechanics (1.75), indicating severe baseline
deficiencies in linguistic accuracy and adherence to writing rules. In contrast, the post-test data show a clear
increasing trend, with the biggest mean improvements seen in Task Fulfilment (4.56) and Organisation and
Coherence (4.31). These higher post-tests mean values indicate that the intervention improved the overall quality
of the students' written outputs.

Despite the overall improvement in mean scores, the post-test findings show an increase in standard deviations
for the majority of the components. For example, the standard deviation for Task Fulfilment grew from 0.51 to
0.81, whereas Grammar increased from 0.40 to 0.68. This increase in standard deviation indicates higher
variability in student performance following the intervention. While the cohort's general competency improved,
the disparity in scores shows that the degree of individual progress varied, with some students benefiting more
strongly from the teaching than others.

In terms of mechanics, pupils made constant growth, with average scores rising from 1.75 (SD = 0.45) to 3.75
(SD = 0.68). Although the gains in mechanics were slower, the improvement is consistent with the findings of
Missi, Mariam & Jarmouni et al, (2024), who found that persistent exposure to Al-supported revision procedures
leads to  higher correctness in  punctuation, spelling, and  formatting over time.
Collectively, these findings show that the intervention was extremely effective in improving students' overall
language competence, particularly in vocabulary use and grammatical accuracy, while also promoting
considerable improvements in writing mechanics. Such findings add to the growing body of research
demonstrating the pedagogical utility of Al technologies in improving ESL writing ability at the postsecondary
level.

Inferential Analysis: Paired-Samples #-Tests and Effect Sizes

To evaluate if the observed differences between pre-test and post-test scores were statistically significant, paired-
samples t-tests were performed for each writing component. Table 4.2 shows the complete inferential statistics,
including t-values, degrees of freedom (df = 15), p-values, and effect sizes (Cohen's d).

Table 4.2 Paired-Samples #-Test Results for Writing Components (n = 16)

Writing Component Pre-test Mean | Post-test Mean | T p Cohen’s d
Task Fulfilment 2.44 4.56 10.54 <.001 2.64
Organisation & Coherence 2.19 4.31 8.30 <.001 2.07
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Vocabula:ry 1.81 4.19 19.00 <.001 4.75
Grammar 1.81 4.06 13.17 <.001 3.29
Mechanics 1.75 3.75 12.65 <.001 3.16

The paired-samples t-tests show significant differences in pre-test and post-test scores for all five writing
components (p <.001). Effect sizes varied from big to very large, indicating significant changes in observed
writing performance in this population (Cohen, 1988). The greatest effect was seen for vocabulary, followed by
grammar and mechanics.

These effect sizes are understood as performance-based effects, suggesting improved essay outputs rather than
clear evidence of long-term writing development. To assess the intervention's success, the findings were analysed
using five fundamental writing components. The descriptive results show a universal improvement in all
categories, with significant growth from pre-test to post-test.

Trends in Performance

When comparing what increased and decreased, the results demonstrate that the mean values for all writing sub-
skills increased uniformly. Conversely, the frequency of low-level scores decreased; for example, while pre-test
minimum scores for Vocabulary and Grammar were as low as 1, post-test minimums increased to 3. This trend
indicates that the intervention effectively raised the "floor" of student performance, guaranteeing that even the
worst writers produced higher-quality work.

Inferential Statistics

Paired-samples t-tests revealed statistically significant differences (p <.001) across all five components. With 15
degrees of variation, the study yielded big to very large impact sizes, with vocabulary displaying the most
significant change. These findings are regarded as performance-based effects, indicating considerable
improvements in the quality of the students' written essays in the research setting.

Correlation Analysis Between Pre-test and Post-test Performance

A Pearson correlation analysis was used to investigate the association between students' initial writing
performance and post-test outcomes. Pearson correlation was found adequate because all variables were
continuous and used the same rating criteria (Pallant, 2020). The research found a somewhat positive correlation
between pre-test and post-test scores (r =.42, p =.106). The connection was not statistically significant at the.05
level.

This data implies that students' initial writing performance did not significantly predict post-test results. In
practice, this means that students with lower pre-test scores were not systematically restricted to poorer post-test
performance, and some lower-performing students made significant improvements. At the same time, the non-
significant association highlights the variation in how students interacted with and benefited from the
intervention.

Students’ Perceptions of Using AI Writing Tools (RQ?2)

Table 4.3 (Questionnaire)

Statement (Q) Strongly Disagree | Neutral | Agree Strongly
disagree (%) | (%) (%) (%) Agree (%)
1.AI writing tools improved my overall essay | 0 0 25 43.8 31.2
writing
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2. Al tools ilelped me organise my ideas better 0 0 12.5 50.0 37.5
3. Al tools helped improve my vocabulary 0 0 12.5 62.5 18.8
4. Al tools helped reduce grammatical errors 0 0 18.8 50.0 31.2
5. Al tools helped improve sentence clarity 0 0 18.8 56.2 25
6. I understand how to use Al tools ethically 0 0 12.5 62.5 25
7. T would recommend Al writing tools to other | O 0 12.5 25 62.5
students

8. I am satisfied with the assistance provided by Al | 0 0 6.2 50.0 43.8
tools

Students' impressions were examined using frequency and percentage distributions based on replies to a five-
point Likert scale questionnaire. Percentages are used to illustrate general response trends. Overall, pupils had
positive attitudes about Al writing tools. 75.0% of students (43.8% agree; 31.2% strongly agree) said Al
technologies helped them write better essays, while 25.0% were ambivalent. In terms of order and coherence,
87.5% of students agreed or strongly agreed that Al tools helped them better organise their ideas. Similarly,
81.3% noticed an improvement in language use, whereas just 6.2% disagreed.

In terms of acceptability and satisfaction, 81.2% of students said they would promote Al writing tools to other
students, and 93.8% were pleased with the assistance provided. Additionally, 87.5% said they knew how to use
Al tools ethically and responsibly. These findings suggest that students saw Al tools as beneficial, particularly
for linguistic accuracy and revision, which is consistent with earlier research on learner views of automated
writing feedback (Ranalli, 2021)

Summary of Findings

This chapter presented the results of pre-test and post-test analyses, correlation analysis, and questionnaire
findings. Statistically significant improvements in writing performance were reported across all evaluated
components, with large effect sizes indicating considerable performance changes within the sample. However,
the non-significant link between pre-test and post-test scores, as well as the increased post-test variability,
indicate that the intervention had varying degrees of success for children. Student perception data show that Al
writing tools were perceived as useful and encouraging, particularly for vocabulary, grammar, and organisation.

DISCUSSION OF FINDINGS
Writing Performance and Al-Assisted Support (RQ1)

The study's findings show that Al writing tools like QuillBot and Grammarly were linked to measurable gains
in students' essay writing performance within the context and duration of the intervention. These increases were
evident in all five assessed writing components, including goal fulfilment, organisation and coherence,
vocabulary, grammar, and mechanics, implying that Al-supported writing activities were associated with
improved written outputs.

Paired-samples t-tests showed significant differences in pre-test and post-test scores for each writing component
(p <.001). The extent of these differences was further substantiated by large to very large effect sizes (Cohen's d
ranging from 2.07 to 4.75), indicating significant changes in observed performance within this group (Cohen
1988).

Based on the Cognitive Process Theory of Writing (Flower & Hayes, 2004), these findings might be understood
as Al tools that aid in the reviewing and rewriting stages of the writing process by minimising the cognitive
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burden associated with surface-level language decisions. The most significant performance gains were reported
in vocabulary, grammar, and mechanics components, which correspond closely to the types of automated
feedback supplied by Al writing tools. This pattern suggests that QuillBot and Grammarly had a significant
impact on language accuracy and surface-level textual revision, which is consistent with previous research
indicating that automated feedback systems are most effective at addressing form-focused aspects of writing
(Ranalli, 2021; Zhang & Hyland, 2023). Importantly, such gains represent advances in written outputs rather
than definitive evidence of profound linguistic internalisation.

Improvements were also seen in task completion, organisation, and coherence, showing that students were better
able to reply to essay prompts and structure their ideas after the test. However, the rise in post-test variability
indicates that these higher-order writing skills were not universally internalised by students. From a
constructivist learning approach (Vygotsky, 1978), this uneven pattern suggests that Al tools served as
conditional scaffolds, with their success determined by how learners engaged with and interpreted feedback.

Correlation analysis revealed that pre-test performance had no significant relationship with post-test
performance, implying that initial writing skill did not strongly predict post-intervention outcomes. This finding
implies that Al writing tools may have given temporary scaffolding to help students with lower initial
proficiency, rather than exacerbating existing proficiency differences. Such a pattern is consistent with
constructivist notions that mediated support can help learners perform beyond their current level, but it does not
guarantee long-term skill transfer without ongoing guidance. (Taber, K, 2018).

Overall, the data indicate that Al writing tools had a moderate-to-strong impact on writing performance in this
study, particularly by improving short-term writing outputs and revision quality. However, as per the Technology
acceptability Model (Davis, 1989), positive performance outcomes and tool acceptability should not be
construed as proof of autonomous learning efficacy. Rather, the impact of Al technologies appears to be context-
dependent and pedagogically mediated, working best when combined with instructional guidance rather than as
solo solutions (Ranalli, 2021).

Students’ Perceptions and Technology Acceptance (RQ2)

The questionnaire results show that students had generally positive yet measured attitudes about the employment
of Al writing tools in their essay writing process. A significant proportion of students indicated that Al tools were
useful in assisting with writing assignments, particularly in terms of organisation, vocabulary, and general
writing support. However, these judgements represent students' acceptance and perceived usefulness of the tools,
not actual evidence of writing skill acquisition.
According to the Technology Acceptance Model (TAM) (Davis, 1989), the high percentages of agreement
(75.0%) and satisfaction (93.8%) indicate significant perceived utility, a crucial factor of technology adoption.
Students' willingness to propose Al writing tools to their colleagues (81.2%) demonstrates good acceptance in
the classroom environment.

However, the occurrence of neutral replies across numerous questionnaire categories implies that not all students
derived the same benefit or confidence from using Al tools. TAM does not make the assumption that acceptance
always leads to learning benefits, and the data reflect this. While students judged Al tools to be helpful, these
impressions do  not demonstrate  consistent increase in  independent  writing  skills.
From a cognitive writing standpoint (Flower & Hayes, 1981), students' positive opinions may be linked to the
role of Al tools in supporting the reviewing and rewriting stages of writing, which can make writing jobs more
doable. Nonetheless, such facilitation may improve writing efficiency and confidence more than profound
cognitive reorganisation of writing skills.

Overall, the findings show that students saw Al writing tools as valuable and supportive tools for essay writing,
particularly for revision and language assignments. These impressions serve to explain students' involvement
with Al tools, but they should be taken as markers of acceptance and usefulness, rather than direct evidence of
learning success.
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Challeng;s and Uneven SKkill Internalization (RQ3)

Despite generally good perceptions and better writing skill, the findings highlight various problems in
incorporating Al writing tools into students' essay writing processes. These issues are mostly related to uneven
skill internalization, reliance on automated feedback, and wvariability in learning outcomes.
Effective learning, according to constructivist learning theory (Vygotsky, 1978), necessitates active knowledge
construction through mediated support. In this study, higher variability in post-test results implies that students
engaged with Al-generated feedback in different ways. While some students appeared to use Al ideas as
scaffolding to aid comprehension, others may have leaned too heavily on the tools without properly grasping the
underlying writing principles. (Lixiang Yan, et al, 2025)

The concentrate of performance increases in vocabulary, grammar, and mechanics emphasises this problem.
These components are tightly related to automated feedback, whereas higher-order skills like task completion
and organisation, while better, showed larger dispersion. This pattern shows that students may have found it
more difficult to transition from Al-supported revisions to independent control of discourse-level writing, a
restriction identified in prior studies on automated feedback use (Ranalli, 2021; Zhang & Hyland, 2023).

Furthermore, the presence of indifferent responses in the questionnaire suggests that some students are unsure
about how much Al tools helped them study. From a cognitive process standpoint, this could indicate disparities
in students' capacity to interpret and integrate criticism throughout the revision stage of writing (Flower & Hayes,
1981). Without clear guidance, students may follow Al recommendations mindlessly, reducing opportunities for
reflection and long-term learning.

Overall, the challenges revealed in this study indicate that Al writing tools work best as conditional scaffolding
rather than autonomous learning solutions. Students need planned training to interact critically with Al input,
minimise over-reliance, and develop transferable writing abilities. These findings support the notion that Al tools
can improve writing ability, but their pedagogical usefulness is contingent on how they are integrated into
teaching and learning environments.

Pedagogical and Educational Implications
Implications at the National Level

At the national level, the findings indicate that Al writing tools can help with continuing efforts to improve
digital literacy and academic English competence among pre-university students. However, Al technologies
should be positioned inside policy frameworks as supplemental educational supports rather than alternatives for
teacher-led instruction.

Curriculum planners and policymakers should highlight Al literacy by explicitly teaching pupils how to evaluate,
adjust, and reject Al-generated feedback. This is consistent with national digital education goals that emphasise
responsible and critical use of technology over passive consumption (Davis, 1989)

Implications for Society and the Education System

From a societal standpoint, the findings emphasise the necessity of preparing students to engage critically with
Al technologies, which are increasingly prevalent in academic and professional settings. While Al technologies
might improve productivity and efficiency, the unequal internalisation shown in this study highlights the
potential of over-dependence if utilised without proper direction. Educational institutions must consequently
foster crucial digital abilities, ensuring that students grasp both the benefits and limitations of Al-assisted writing.
This strategy promotes broader societal objectives such as ethical technology use and informed engagement in
a digital economy.

Implications for Teachers and Students

For teachers, the data indicate that Al writing tools are most effective when used as guided scaffolding inside
organised writing instruction. Teachers should mix Al-assisted draughting with opportunities for Al-independent
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writing,  reflection, and  feedback to  foster  deeper learnng and  skill  transfer.
Al tools can help pupils improve their revising skills and linguistic accuracy. However, rather than blindly
accepting Al criticism, students should be pushed to engage critically with it. Developing this evaluative skill is
critical for promoting independent writing competence (Flower & Hayes, 1981; Vygotsky, 1978).

Limitations of the Study

Several restrictions should be noted. First, the study had a limited sample size (n = 16), limiting the
generalisability of the results. Second, the intervention was relatively brief, therefore the results represent short-
term performance outcomes rather than long-term writing growth. Third, the study was mostly based on pre-test,
post-test, and questionnaire results. While these instruments gave useful insights into performance and
perception, they could not capture the in-depth cognitive processes that underpin writing development. Future
research could use qualitative methodologies to investigate how students interpret and use Al feedback over
time.

CONCLUSION

This study looked at the impact of Al writing tools on the essay writing performance of Form 6 ESL students.
The findings show that Al tools like QuillBot and Grammarly were related with statistically significant gains in
writing skills and were generally well received by students. However, the study also shows issues such as uneven
skill internalisation and reliance on automated feedback. Based on Cognitive Process Theory, Constructivist
Learning Theory, and the Technology Acceptance Model, the study views Al writing tools as conditional and
context-dependent scaffolding. While they can improve short-term writing productivity and revision, they cannot
ensure long-term writing skill improvement. To summarise, Al writing tools have pedagogical potential when
strategically integrated into instructional frameworks that value critical engagement, instructor mediation, and
opportunities for independent writing. Their value is not in replacing traditional education, but in complementing
it in ways that improve both performance and learning in ESL classrooms.
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