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ABSTRACT

Background: The integration of artificial intelligence (AI) in education has
attracted increasing attention, particularly in supporting students’ academic
writing. ChatGPT, a generative Al tool, has been widely explored for its potential
to assist writing processes, including feedback, revision, and language
development. However, evidence regarding its effectiveness remains fragmented
and varied.

Objectives: This scoping review aimed to map current evidence on the use of
ChatGPT in writing-related educational contexts, focusing on its applications,
outcomes, and existing research gaps.

Methods: A scoping review was conducted following a structured search across
six academic databases (ScienceDirect, ProQuest, Sage Journals, Taylor &
Francis, PubMed, and Google Scholar) for studies published between 2020 and
2025. Eligibility was determined using the Population—Concept—Context (PCC)
framework. Of 19,251 identified records, nine studies met the inclusion criteria.
Data were extracted using a standardized framework and synthesized according to
Synthesis Without Meta-Analysis (SWiM) principles.

Results: The included studies examined diverse applications of ChatGPT,
including writing assistance, feedback provision, and interactive learning support.
Findings indicated that ChatGPT may enhance specific aspects of writing
performance, particularly grammar, vocabulary, organization, and coherence.
Positive learner-related outcomes, such as increased motivation, engagement, and
writing self-efficacy, were also reported. Additionally, immediate feedback and
reduced cognitive load emerged as key benefits of the process. However, findings
were heterogeneous, with some studies reporting limited or no significant
improvement in writing performance.

Conclusions: ChatGPT shows potential as a supplementary tool for supporting
writing development, particularly in feedback and revision processes.
Nevertheless, current evidence remains limited and heterogeneous. Effective
implementation requires instructor guidance, digital literacy, and ethical
integration. Further research is needed to establish stronger evidence and develop
pedagogical frameworks for Al-assisted writing instruction.
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INTRODUCTION

The rapid advancement of artificial intelligence (AI) has transformed multiple
sectors, including education, where digital tools are increasingly integrated into
teaching and learning processes (Adiguzel et al., 2023; Owan et al., 2023). Among
these innovations, ChatGPT (Generative Pre-trained Transformer) has emerged as a
prominent Al-powered language model that supports academic writing by generating
text, providing feedback, and assisting with idea development. As writing proficiency
remains a foundational academic skill across disciplines, there is growing interest in
leveraging Al technologies to enhance students' writing performance and learning
experiences (Amoush & Alhosban, 2025; Dergaa et al., 2023; Kim et al., 2025;
Wang, 2025).

Traditional approaches to writing instruction typically rely on teacher feedback,
peer review, and iterative revision processes (Peungcharoenkun & Waluyo, 2023;
Yang & Xiaochen, 2022). While effective, these approaches are often time-intensive
and may not provide immediate or individualized support. In contrast, Al-assisted
tools such as ChatGPT offer real-time feedback, automated grammar correction, and
structured writing guidance, potentially transforming how students engage with
writing tasks (Amoush & Alhosban, 2025; Li et al., 2024; Wang, 2025). Existing
studies suggest that ChatGPT can support various dimensions of writing
development, including argument structuring, coherence, vocabulary expansion, and
sentence refinement (Herbold et al., 2023; Mahapatra, 2024; Punar Ozcelik &
Yangmm Eksi, 2024). These affordances indicate that AI may function as a
supplementary learning tool that enhances both writing processes and outcomes.

However, despite these promising applications, integrating Al into academic
writing raises critical concerns. Scholars have highlighted risks related to over-
reliance on Al-generated content, potential erosion of independent writing skills, and
challenges to academic integrity and originality (Dergaa et al., 2023; Perkins, 2023;
Pratiwi et al., 2025). These tensions underscore the need for a more critical
understanding of how Al tools like ChatGPT are used in educational contexts and
the implications for student learning.

Recent literature has begun to explore the role of ChatGPT in writing instruction,
including empirical studies and emerging reviews that examine its impact on writing
performance and learning engagement (Herbold et al., 2023; Pangandaman et al.,
2025; Punar Ozcelik & Yangim Eksi, 2024). Existing studies vary widely in terms of
population, research design, intervention approaches, and outcome measures.
Moreover, prior reviews have largely focused on evaluating effectiveness or
synthesizing findings within specific contexts, such as English as a Foreign Language
(EFL) settings or higher education broadly, without systematically mapping the
scope, characteristics, and gaps of the available evidence base.

However, previous studies have not systematically mapped the breadth of
evidence on ChatGPT-assisted writing across diverse educational contexts, study
designs, and outcome domains. In particular, there remains limited synthesis that
identifies how ChatGPT is implemented, which aspects of writing it most influences,
and where gaps persist in the literature. This lack of comprehensive mapping
constrains educators' and researchers' ability to understand the full landscape of Al-
assisted writing and identify priorities for future investigation.

To address this gap, this study adopts a scoping review to examine the existing
literature on ChatGPT and students' writing skills. Rather than determining causal
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effectiveness, this review aims to map the extent, range, and nature of research
activity, identify key themes and patterns, and highlight areas requiring further
empirical investigation. Specifically, this review synthesizes evidence on the use of
ChatGPT in writing instruction, the types of writing outcomes reported, and the
methodological characteristics of the included studies.

By providing a structured overview of current research, this study seeks to
contribute to a clearer understanding of how Al-assisted writing tools are shaping
educational practices. The findings are intended to inform educators, curriculum
developers, and policymakers on the opportunities and limitations of integrating
ChatGPT into writing instruction, while also identifying critical gaps that future
research should address to support responsible and effective Al use in education.

METHODS

Study Design

This study employed a scoping review design to map the available evidence on
the use of ChatGPT in supporting students’ academic writing skills. A scoping review
was considered appropriate because the literature on ChatGPT-assisted writing is still
emerging, methodologically diverse, and characterized by variations in study
populations, educational contexts, intervention formats, and measured outcomes.
Unlike a systematic review, which primarily assesses intervention effectiveness, this
scoping review aimed to identify the extent, range, and nature of existing studies,
clarify how ChatGPT has been applied in writing-related learning activities, and
identify gaps requiring further empirical investigation.

The Population guided the review—Concept—Context (PCC) framework, a
commonly used framework for scoping reviews (Table 1). The Population consisted
of students engaged in ChatGPT-assisted writing activities; the concept focused on
ChatGPT as an Al-supported writing tool; and the context covered educational
settings where academic writing, composition, or writing-related learning outcomes
were examined. This framework was used to ensure that the review question
remained consistent with the broader mapping purpose of the study. The guiding
review question was: What is known from existing studies about the use of ChatGPT
in supporting students’ academic writing skills across educational contexts?.

Table 1. Description of PCC Framework

PCC Elements Description
People/ Participants Undergraduate Students
Use of Chat-GPT (Generative Pre-trained Transformer) in academic
Concept .
writing
Context Traditional writing practices

Search Methods

A comprehensive literature search was conducted across seven academic
databases to identify relevant studies examining the impact of ChatGPT on students'
writing skills. The selected databases included ScienceDirect (867), ProQuest (3,092),
Sage Journals (393), Taylor & Francis (522), PubMed (77), and Google Scholar
(14,300), covering the publication period from 2020 to 2025 (N = 19,251).

To ensure a systematic and exhaustive search, Boolean operators (AND, OR)
were utilized to refine and combine search terms. Quotation marks ("") were applied
for exact phrase searching, while parentheses () were used to group related concepts.
The search terms were carefully selected to capture all relevant literature. They
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included the following keywords: ("ChatGPT" OR "Generative Pre-trained
Transformer™) AND (students OR learners) AND ("writing skills" OR "academic
writing" OR "composition skills") AND (use OR application OR integration).

Inclusion and Exclusion Criteria

As aligned with the PCC framework of this study, the population of interest
included students engaged in writing-related academic tasks across various
educational levels, including secondary, undergraduate, and graduate education.
This broader inclusion was adopted to reflect the diversity of the existing literature
and to address variations in study populations identified during the preliminary
search.

The review focused on ChatGPT as an Al-assisted writing tool. Studies were
considered eligible if they examined the use of ChatGPT to support writing-related
processes, including grammar correction, vocabulary development, coherence,
organization, feedback provision, and overall writing performance. The context
encompassed educational settings where writing instruction or writing-related
outcomes were evaluated, including academic writing courses, English as a Foreign
Language (EFL) environments, and other writing-intensive learning contexts.

In terms of study characteristics, the review included empirical research
employing quantitative, qualitative, or mixed-methods designs to allow for a
comprehensive mapping of the available evidence. Only peer-reviewed journal
articles published in English between 2020 and 2025 were considered eligible to
ensure relevance to the emergence of generative Al technologies and to maintain a
consistent time frame across the review.

Studies were excluded if they did not involve student populations or were
conducted outside educational contexts, such as purely technical or computational
studies of artificial intelligence. Articles that did not examine the use of ChatGPT or
similar tools in relation to writing-related outcomes were also excluded. In addition,
non-empirical publications, including literature reviews, conference proceedings,
editorials, commentaries, protocols, theses, and dissertations, were not considered.
Studies without accessible full-text versions or those lacking sufficient
methodological detail for data extraction were likewise excluded.

Screening of Articles

The screening process was conducted using a systematic and multi-stage approach
to ensure methodological rigor and consistency in study selection. All records
identified through the database search were initially compiled and organized, and
duplicate entries were removed before screening. The remaining articles underwent
a two-stage screening process consisting of title and abstract review followed by full-
text evaluation.

In the first stage, four independent reviewers (HKP, SPM, AMM, and SAMM)
assessed the titles and abstracts of all retrieved studies to determine their relevance
using predefined inclusion and exclusion criteria. This initial screening focused on
identifying studies that examined the use of ChatGPT in relation to writing-related
outcomes within educational contexts. Articles that did not meet the criteria were
excluded at this stage. In the second stage, full-text versions of the remaining articles
were retrieved and evaluated in detail to confirm their eligibility for inclusion in the
review.
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To enhance the reliability of the screening process, the reviewers selected
independently and then compared their decisions. Inter-reviewer agreement was
assessed, and any discrepancies in study selection were resolved through discussion
and consensus. When disagreements persisted, an independent panel of reviewers
MV, SIDG, MDA, NAL, PPA, and SHMT) was consulted to provide further
evaluation and ensure consistent application of the eligibility criteria. This
collaborative process minimized potential selection bias and strengthened the
transparency of the review. A detailed PRISMA flow diagram (Figure 1) illustrates
the stages of identification, screening, eligibility assessment, and final inclusion of
studies. In addition to the diagram, the numerical results of each screening stage are
described in the Results section to provide a clear and transparent account of the
study selection process.

Data Extraction

A structured data extraction process was undertaken to systematically capture
relevant information from all studies included in the review. Following full-text
screening and eligibility confirmation, the final set of articles was subjected to
detailed data extraction using a standardized extraction framework developed by the
research team. This framework was designed to ensure consistency in capturing key
study characteristics and to facilitate comparison across studies with varying designs
and contexts.

The extracted information included bibliographic details such as author and year
of publication, as well as study-specific characteristics including country of origin,
research objectives, study design, participant characteristics, and educational setting.
In addition, data were collected on the nature of the ChatGPT intervention or
application, the duration of implementation (when available), and the specific
writing-related outcomes assessed, such as grammar, vocabulary, coherence,
organization, academic expression, motivation, and writing self-efficacy.

The extraction process was conducted independently by multiple reviewers to
enhance accuracy and reduce bias. Extracted data were cross-checked for
consistency, and any discrepancies were resolved through discussion and consensus
among the reviewers. The finalized data were organized into a comprehensive
summary table to support the synthesis and interpretation of findings (Table 5).

Quality Appraisal and Risk of Bias

Given the methodological diversity of the included studies, a structured and
design-specific approach to quality appraisal and risk of bias assessment was
employed. As reflected in Table 5, the review incorporated studies with varied
designs, including qualitative, quasi-experimental, randomized experimental,
longitudinal intervention, and mixed-methods approaches. This heterogeneity
necessitated the use of multiple appraisal tools tailored to the methodological
characteristics of each study.

For quasi-experimental and longitudinal intervention studies, the Joanna Briggs
Institute (JBI) Critical Appraisal Checklist for Quasi-Experimental Studies was used
to evaluate methodological rigor (Table 2), including participant comparability,
intervention integrity, and outcome measurement. Randomized and experimental
studies were assessed across key domains of bias, including allocation procedures,
blinding, completeness of outcome data, and selective reporting. These assessments
were subsequently visualized using the Risk-of-Bias Visualization (ROBVIS) tool to
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provide a structured summary of potential bias across studies (Table 3). For mixed-
methods studies, the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for
Mixed Methods was applied to examine the integration of qualitative and
quantitative components and the overall coherence of the research design (Table 4).
Qualitative studies were appraised using relevant criteria within the JBI framework
to assess credibility, dependability, and methodological transparency.

The appraisal process was conducted independently by designated reviewers, and
the results were cross-checked to ensure consistency. Any discrepancies in ratings
were resolved through discussion and consensus, with input from additional
reviewers when necessary. The overall risk of bias for each study was categorized as
low, moderate, or high based on the extent to which methodological criteria were
satisfied.

Consistent with the purpose of a scoping review, the quality appraisal was
undertaken to provide context for interpreting the findings rather than to exclude
studies based on methodological limitations. The appraisal results were used to
highlight variations in study quality, identify potential sources of bias, and inform
interpretation of the evidence base. The assessment revealed variability in
methodological rigor across studies, particularly regarding sample size, clarity of
intervention procedures, and reporting of outcome measures, reflecting the evolving
and heterogeneous nature of research on ChatGPT-assisted writing.

Table 2. Risk of Bias Assessment for Quasi Experiment Design

Author & Year JBI assessment tools
[sample % Interpretationb
respondents’] Q12 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Yes
Alshalan & Low risk of
Alyousef, 2024 Yes Yes Unc N Yes U Yes Yes Yes 88% bi

7 ias
(n=38)
gﬁr:f;lze)d etal., 2024 Yes Yes Yes Yes Yes Yes Yes Yes Yes 100% Lov;fézk of
gggz}(’zilél%h etal, Yes  Yes 18} N Yes U Yes Yes Yes 88% Lov;;;;zk of
Ya_nthl etal., 2024 Yes Yes Yes Yes Yes Yes Yes Yes Yes 100% Low .ﬂSk of
(n=68) bias

Notes:
2 Q1 - Q9 indicate questions 1 to 9 based on the JBI risk assessment

b The risk of bias was ranked as high when the study reached up to 49% of “yes” scores, moderate when the study
reached from 50 to 69% of “yes” scores, and low when the study reached more than 70% of “yes” scores

€ Not means “Unclear”

Table 3. ROBVIS Risk of Bias Tool for RCT

. Incomplete .
Author (s) & S_ample Allocation Blinding outcome Select}ve Oﬂ.ler Overall
year size (n) concealment data reporting bias

Avello-
Martinez et 41 + ? + + ? +
al., 2024
Song et al., )
2024 50 + + + + 7 +
Shahsavar et

? ? ?
al., 2024 83 + + 7 + ~ ~

Note: (+) indicates a low risk of bias, (-) indicates a high risk of bias, (?) shows unclear risk of bias

Table 4. Joanna Briggs Institute (JBI) Critical Appraisal Tool for Mixed Methods

% Overall
Author(s) & Year QI Q2 Q3 ™ 05 Q6 Q7 YVes Interpretation
Malik et al., 2024 (n=10) Y Y U Y Y Y U sy Modmtersk
gli?;%)& Mizumoro, 2024 Y Y Y Y Y Y Y 100%  Low risk of bias

Note: (Y) criterion is fully met, indicating high methodological quality; (U) criterion is partially met or not explicitly
stated, leading to some uncertainty; (N) criterion is not met, indicating a potential risk of bias or methodological
weakness.
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Data Analysis

The data analysis was conducted using a structured narrative synthesis approach
guided by the principles of Synthesis Without Meta-Analysis (SWiM) to ensure
transparency and systematic organization of findings across heterogeneous study
designs. Given the variability in study methodologies, populations, interventions,
and outcome measures, a meta-analysis was not feasible. Instead, the SWiM
framework was applied to facilitate a consistent and rigorous synthesis of both
quantitative and qualitative evidence.

The analysis began by organizing the extracted data into key domains, including
study characteristics (author, year, country), research design, participant profile,
educational setting, nature of the ChatGPT intervention, duration of
implementation, and reported writing-related outcomes. These outcomes included
both direct writing performance indicators, such as grammar, vocabulary, coherence,
organization, and academic expression, as well as related constructs such as
motivation, engagement, and writing self-efficacy.

Studies were then grouped according to similarities in design and outcome focus
to allow for meaningful comparison across the evidence base. Rather than
aggregating effect sizes, the synthesis focused on identifying patterns, consistencies,
and variations in how ChatGPT was applied and in the types of outcomes reported.
Particular attention was given to distinguishing among different categories of
outcomes, including improvements in writing quality, changes in learner-related
factors (e.g., motivation and self-efficacy), and process-related effects (e.g., feedback
and cognitive load).

The synthesis also examined contextual factors influencing the reported findings,
including differences in educational level, instructional approach, intervention
duration, and level of instructor involvement. This approach allowed for a more
nuanced interpretation of the evidence, recognizing that the impact of ChatGPT may
vary depending on how it is implemented and the learning environment in which it
is used.

In addition to identifying patterns, the analysis considered inconsistencies and
limitations within the included studies. Variations in study design, sample size,
outcome measurement, and reporting practices were critically examined to
contextualize the findings and to avoid overgeneralization. This interpretive
approach is consistent with the purpose of a scoping review, which is to map the
existing body of evidence and highlight areas requiring further investigation rather
than to establish definitive conclusions regarding effectiveness.

The synthesized findings were subsequently organized into a summary table to
support comparison across studies and to enhance clarity in the presentation of
results. This structured analytical approach enabled a comprehensive overview of the
current evidence on ChatGPT-assisted writing while maintaining methodological
transparency and analytical rigor.

RESULTS

Characteristics of the selected studies

A total of nine studies were included in this scoping review following a multi-stage
screening process. Initially, 19,251 records were identified across the selected
databases. After applying limiters and removing duplicates, 653 articles remained for
title and abstract screening. Of these, 38 studies were assessed for full-text eligibility,
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and 9 met the inclusion criteria after applying the predefined selection criteria and
incorporating relevant articles identified through reference list screening. The study
selection process is illustrated in Figure 1.

19,251 articles identified through
database screening:
-§ e ScienceDirect = 867
s e ProQuest = 3,092
Sg e Sage Journal = 393
g e Taylor and Francis = 522
= o PubMed =77
e Google Scholar = 14,300
10,993 articles were excluded according to the limiter
Limiter
(n = 8,258) 8,216 articles removed based on the title and abstract due
&0 to:
'g » e Not related to ChatGPT or academic writing
g 4 e Non students as participants/respondents
@ Title and abstract screened o Case report, thesis, protocols, proceedings, &
(n=42) review
e Not available in English
27 articles were excluded based on the full text for
eligibility, with the following reasons:
® Full text _ar_ti_cles assessed e Not full text
§ for eligibility (n = 14) e ChatGPT use is not related to writing skills
=) Ar;flde asslgssed ffom e Outcome for writing skills is not available nor
& reference list (n = 1) derived in the study
6 articles were excluded because of low quality in
methodology, findings focused on the checklist, and
feasibility of the study.
zﬁ Studies included
E =9
i

Figure 1. PRISMA flowchart

The included studies represent a geographically diverse evidence base, with
research conducted across multiple countries, including Saudi Arabia, China,
Ecuador, Indonesia, Iran, Pakistan, and India. Most studies were conducted in
higher education contexts, although several included participants from secondary or
vocational education settings, reflecting the variability of the populations examined.
This diversity aligns with the broader inclusion criteria of the scoping review and
highlights the range of educational contexts in which ChatGPT-assisted writing has
been explored.

Methodologically, the studies demonstrated notable heterogeneity. The included
research comprised quasi-experimental designs, randomized and non-randomized
experimental studies, mixed-methods approaches, qualitative investigations, and
longitudinal interventions. Sample sizes varied considerably, from small qualitative
samples to large cohort-based studies, reflecting differences in study scope and
methodological depth. The nature of ChatGPT integration also varied across studies.
Several studies implemented structured instructional interventions that embedded
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ChatGPT within writing activities, often supplemented with teacher guidance,
feedback mechanisms, or digital learning platforms. Other studies examined more
specific applications, such as ChatGPT-assisted feedback, mobile-based writing
support, or its role in particular writing tasks, including argumentative essays, report
writing, and digital storytelling.

The duration of interventions varied across studies, with some reporting short-
term interventions lasting several weeks, while others involved longer instructional
periods of up to 16 weeks. However, not all studies clearly specified the duration of
exposure, reflecting inconsistencies in reporting practices within the current
literature.

Participants and Study Settings

The studies included in this review involved participants from a range of
educational levels and learning environments, reflecting the heterogeneous nature of
the current evidence base. While several studies focused on undergraduate students
in higher education institutions, others included participants from secondary and
vocational education, as well as graduate-level learners. Sample sizes varied
considerably across studies, ranging from small qualitative samples to larger cohort-
based investigations. For instance, some studies involved fewer than 50 participants,
while others included over 300 students, suggesting differences in study scale and
statistical power. In addition, the participants' disciplinary contexts were diverse,
including English as a Foreign Language (EFL) courses, medical education,
business-related programs, and general academic writing classes. The studies were
conducted in predominantly classroom-based settings, including university lecture
courses, language classes, and structured writing programs. However, there were also
variations in instructional delivery, with some studies incorporating hybrid or
technology-mediated learning environments, such as mobile-based feedback systems
or Al-integrated learning platforms.

Importantly, the diversity in participant characteristics and study settings
introduces several interpretive limitations. Differences in educational level, prior
writing proficiency, and digital literacy may influence how students interact with Al
tools and the benefits they derive from their use. For example, learners with greater
digital familiarity may be better positioned to use ChatGPT effectively. At the same
time, those with limited exposure to Al technologies may face challenges interpreting
and applying generated feedback. Similarly, the role of instructors varied across
studies, with some interventions involving structured guidance and others relying on
more autonomous student use.

Applications of ChatGPT in Writing Contexts

The included studies demonstrated a range of ChatGPT applications in writing-
related educational contexts, reflecting variability in how the tool is integrated into
learning environments. Rather than functioning uniformly as a structured
instructional intervention, ChatGPT was used in diverse ways, including as a
feedback provider, writing assistant, content generator, and interactive learning
support tool.

Several studies incorporated ChatGPT into structured classroom activities, using
it to support writing instruction through guided exercises, automated feedback, and
iterative revision. In these contexts, ChatGPT was often embedded within broader
pedagogical frameworks, such as constructivist learning models or Al-assisted
instructional designs, allowing students to engage with writing tasks in a more
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interactive and scaffolded manner. Other studies employed ChatGPT in a more
targeted manner, focusing on specific functions such as grammar correction,
vocabulary enhancement, or organization of written outputs.

In addition to structured use, some studies explored less formal or exploratory
applications of ChatGPT, including its role in supporting independent writing,
facilitating idea generation, or assisting with research-related writing tasks. These
variations indicate that ChatGPT is not limited to a single mode of application but
can be adapted to different instructional needs and learning environments.

The duration and intensity of ChatGPT use also varied across studies. While some
research implemented short-term activities lasting several weeks, others examined
longer-term integration within writing courses. However, inconsistencies in reporting
intervention duration and usage frequency were observed, making it difficult to
establish clear patterns regarding optimal exposure or implementation strategies.

Importantly, the role of instructors varied across studies, shaping how students
used and interpreted ChatGPT. In some cases, instructors actively guided the use of
ChatGPT, providing structure and feedback on Al-generated outputs. In other cases,
students engaged with the tool more independently, which may have affected how
effectively they applied the feedback or suggestions provided. This variation
highlights the importance of instructional context in shaping the use and potential
benefits of Al-assisted writing tools.

Outcomes of ChatGPT Use in Writing

The included studies reported a range of outcomes associated with ChatGPT use
in writing-related contexts. These outcomes can be broadly categorized into three
domains: writing performance outcomes, learner-related outcomes, and process-
related outcomes. Distinguishing these categories is important, as not all reported
effects relate directly to improvements in writing quality, and the findings across
studies are not uniformly consistent.

In terms of writing performance outcomes, several studies reported improvements
in specific aspects of writing, including grammatical accuracy, vocabulary use,
coherence, organization, and overall structure. These improvements were
particularly evident in studies where ChatGPT was integrated into structured
instructional activities or used as a feedback tool to support revision. However, the
extent of improvement varied across studies, and not all writing domains were
consistently enhanced. For example, while gains in organization and mechanics were
frequently reported, some studies noted limited or uneven effects on higher-order
writing skills such as language use or critical argumentation. Moreover, at least one
study found no significant improvement in writing performance during digital
storytelling tasks, despite observing benefits in other areas. ChatGPT's impact on
writing quality may depend on the type of writing task and how the tool is used.

Beyond direct writing outcomes, several studies examined learner-related
outcomes, including motivation, engagement, and writing self-efficacy. The findings
suggest that ChatGPT may increase student engagement and confidence in writing,
particularly when used as an interactive and supportive learning tool. Students
reported greater willingness to revise their work and experiment with writing when
immediate feedback was available. However, these outcomes represent attitudinal or
affective changes rather than direct measures of writing proficiency and should
therefore be interpreted separately from performance-based improvements.
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Table 5. Summary of Included Studies on ChatGPT Use in Writing Contexts

. Application of Outcome
Study Design Sample ChatGPT Domain Key Effect(s)
Shift from
descriptive to
Alshalan & Qualitative n=38 ChatGPT-assisted .. action-
Alyousef (2024) (corpus- undergraduate argumentative Writing oriented
Sai i Arabia ’ barsg d) business writing vs performance  writing;
students handwritten essays changes in
linguistic
patterns
No significant
I:Ivgl(;g%[agéﬁzzgi Randomized n=41 graduate ChatGPT in digital er\g;ﬁgﬁce' ;nmftr;)vezrllleiﬁt
’ ’ experimental students storytelling tasks P ’ storytelling
& Poland Process skills; reduced
cognitive load
Increased
Hidayatullah & Mixed Vocational ChatGPT for Learner- zr;(giagement
Untari (2024), methods high school interactive writing related; interactivity in
Indonesia students practice Process .. ¥
writing
activities
_ Improved
Hgang & . n=327 ChatGPT feedback Learner- motivation
Mizumoto (2024), Experimental undergraduate ..
Japan EFL students vs peer feedback related and writing
p self-efficacy
Reduced
Jamshed et al Quasi- n=132 ChatGPT mobile- Writing grammatical
(2024), India ' experimental secondary based feedback vs performance CITOTS,

’ ESL students teacher feedback preference for
Al feedback
Identified
benefits

Malik et al., (2024), o n=10 ChatGPT in Leamner-  (efficiency,
Multi-country Qualitative researchers academlg{ research related; c;eatmty) and
writing Process risks
(plagiarism,
over-reliance)
Improved
content,
ChatGPT as organization,
Shahsavar et al. Longitudinal n=83 medical  writing assistant in Writing Zg((:labulary,
(2024), Iran intervention students academic writing performance .
rse rpechamcs,
cou limited effect
on language
use
Improved
.. organization,
Sone & Son Mixed n=50 ChatGPT-assisted ezﬂggﬁce' coherence,
(202g3) Chinga methods undergraduate instruction vs P Learner- ’  grammar,

’ EFL students traditional related vocabulary,
and
motivation
Improved

Yanthi et al Mixed n=68 ChatGPT-based Writing Zﬁ;tlllgi S:Iilrsl;
(2024), Tn do.nesia methods vocational constructivist performance; digital I%terac

’ students learning model Process & Y
and feedback
interpretation

The studies also identified process-related outcomes, particularly regarding
feedback mechanisms and cognitive load. ChatGPT was frequently described as
providing immediate, accessible feedback that facilitated the writing process and
supported iterative revision. In some cases, using ChatGPT was associated with
reduced cognitive load, allowing students to focus more on content development
rather than mechanical aspects of writing. At the same time, concerns were raised
regarding the potential for over-reliance on Al-generated content and the risk that
students may engage less deeply with the writing process if the tool is used without
sufficient guidance.
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Taken together, the findings indicate that ChatGPT has the potential to support
multiple dimensions of writing-related learning, but the evidence is mixed and
context-dependent. While many studies report positive trends, the variability in
outcomes, study designs, and implementation approaches limits the ability to draw
uniform conclusions. The distinction between writing performance, learner-related
factors, and process-level effects is therefore essential for accurately interpreting the
current evidence base and avoiding overgeneralization.

DISCUSSION

This scoping review mapped the current body of evidence on the use of ChatGPT
in writing-related educational contexts, highlighting patterns in its application,
associated outcomes, and gaps in the literature. The findings suggest that ChatGPT
is increasingly integrated into writing instruction across diverse educational settings;
however, the evidence base is heterogeneous and limited, warranting cautious,
analytically grounded interpretation.

A central contribution of this review is the explicit distinction between writing
performance outcomes, learner-related outcomes, and process-related outcomes,
which are often conflated in existing literature. Regarding writing performance
outcomes, several studies reported improvements in grammatical accuracy,
vocabulary use, organization, and coherence. For example, studies by Song & Song
(2023) and Shahsavar et al. (2024) demonstrated gains in organization, vocabulary,
and mechanics, while Jamshed et al. (2024) found reductions in grammatical errors
when ChatGPT was used as a feedback tool. These findings are consistent with prior
research highlighting the role of Al-assisted feedback in enhancing lower- to mid-
level writing skills (Dong, 2023; Veras et al., 2024).

However, the evidence is not uniform. Some studies reported domain-specific or
limited effects. For instance, Shahsavar et al. (2024) noted only minimal
improvement in language use, and Avello-Martinez et al. (2024) found no significant
improvement in digital storytelling skills despite reductions in cognitive load. These
inconsistencies suggest that ChatGPT's effectiveness is influenced by task type,
instructional context, and how the tool is integrated, rather than representing a
universally effective solution for writing development.

In contrast, learner-related outcomes, including motivation, engagement, and
writing self-efficacy, were more consistently positive. Huang and Mizumoto (2024)
reported significant improvements in students' motivation and self-efficacy, while
Hidayatullah & Untari (2024) and Yanthi et al. (2024) highlighted increased
engagement and interactivity in writing activities. These findings align with studies
indicating that Al-supported environments can foster learner confidence and
encourage iterative writing practices (Essel et al., 2024; Harahap, 2024). However,
these outcomes reflect affective and behavioral changes rather than direct
improvements in writing proficiency and should therefore be interpreted as
supportive rather than definitive indicators of learning gains.

The review also identified important process-related outcomes, particularly
regarding feedback and cognitive load. ChatGPT was frequently described as
providing immediate, accessible feedback that facilitates revision and supports the
writing process. For example, Avello-Martinez et al. (2024) reported reduced
germane cognitive load, suggesting that Al assistance may help students manage the
cognitive demands of writing tasks. Similarly, Malik et al. (2024) emphasized the
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efficiency and time-saving potential of ChatGPT in academic writing. These findings
are consistent with broader literature suggesting that Al tools can enhance writing
efficiency and reduce mechanical burden (Abdulkhaled & Pangandaman, 2025;
Imran & Almusharraf, 2023; Pratiwi et al., 2025).

At the same time, several studies raised concerns about over-reliance on Al-
generated content, superficial engagement, and risks to academic integrity. Malik et
al. (2024) highlighted issues related to plagiarism and skill degradation, while Yanthi
et al. (2024) identified challenges in interpreting Al-generated feedback, particularly
among students with limited digital literacy. These findings reinforce concerns in the
literature about the potential unintended consequences of Al-assisted writing
(Dergaa et al., 2023; Pangandaman, 2024; Silva et al., 2023), underscoring the need
for careful, guided implementation.

A key insight emerging from this review is the role of contextual and moderating
factors. Differences in digital literacy influence how effectively students engage with
ChatGPT, with more digitally competent learners better able to interpret and apply
Al-generated suggestions. The instructor's role is equally critical. Studies that
incorporated structured guidance and pedagogical integration tended to report more
meaningful outcomes, whereas unguided use was associated with variability in
results (Al-Abdullatif & Alsubaie, 2024; Yang et al., 2025). This suggests that
ChatGPT functions most effectively as a supplementary pedagogical tool, rather than
a standalone solution, and that its impact depends heavily on instructional design
and facilitation.

Despite these promising trends, the current evidence base presents several
important limitations. The number of included studies is relatively small, limiting the
strength of conclusions that can be drawn. Additionally, there is substantial
heterogeneity in study populations, including undergraduate, secondary, and
graduate learners, as well as variability in research designs, intervention approaches,
and outcome measures. This diversity complicates direct comparison and reduces the
generalizability of findings. Furthermore, inconsistencies in reporting—particularly
regarding intervention duration, frequency of use, and implementation details—Ilimit
the ability to identify optimal practices. These limitations highlight the need for more
standardized, methodologically rigorous, and context-specific research.

From a theoretical perspective, the findings can be situated within frameworks of
technology-enhanced learning, constructivist pedagogy, and self-regulated learning.
ChatGPT serves as cognitive scaffolding, supporting students in drafting, revising,
and refining their writing through immediate feedback and iterative interaction. This
aligns with theories of formative assessment and learner-centered instruction.
However, the observed risks of over-reliance suggest a need to balance scaffolding
with the development of independent critical thinking and writing skills, pointing to
a tension that future theoretical and empirical work should address.

Generally, this review indicates that ChatGPT holds potential as an Al-assisted
writing support tool, particularly in enhancing specific aspects of writing and
promoting learner engagement. However, its impact is not uniform and should not
be overstated. The effectiveness of ChatGPT is conditional, shaped by task type,
instructional context, learner characteristics, and implementation strategies. Future
research should focus on longitudinal, controlled studies, clearer reporting standards,
and the development of pedagogical frameworks to guide the ethical and effective
integration of Al into writing instruction.
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LIMITATIONS OF THE STUDY

This scoping review is limited by the relatively small number of available studies
on the impact of ChatGPT on students’ academic writing skills. The heterogeneity
of the included studies in terms of research designs, participant characteristics,
educational contexts, and ChatGPT implementation approaches limited direct
comparisons and the identification of optimal strategies for its use in writing
instruction. Additionally, variations and insufficient reporting of learners’ prior
writing proficiency, digital literacy, and familiarity with artificial intelligence
technologies limited a deeper understanding of their influence on writing outcomes.
The rapidly evolving nature of generative artificial intelligence may also affect the
applicability of current findings over time. Despite these limitations, this review
provides a comprehensive overview of the current landscape of ChatGPT-assisted
writing in education, identifies emerging patterns in its applications and outcomes,
and highlights important gaps for future rigorous and context-specific research.

CONCLUSIONS

The mapped current evidence infers that ChatGPT is commonly used as a writing
support tool, particularly for feedback, revision, and language-level improvements.
Across the included studies, there is a consistent indication that ChatGPT can
support specific aspects of writing performance, such as grammar, vocabulary,
organization, and coherence, while also enhancing learner engagement and writing
self-efficacy. However, evidence does not show consistent improvement across all
areas of writing, especially higher-order skills such as critical thinking and
argumentation. The current evidence points to potential benefits rather than
definitive effectiveness of ChatGPT in writing instruction.

Moreover, the scientific conclusions of this study have a significant weakness and
limited generalizability due to the limited number of studies, mixed participant
populations, and differences in research designs and outcome measures. However, in
practice, ChatGPT is best used as a complementary tool to support feedback,
drafting, and revision processes rather than as a replacement for traditional
instruction. Its effectiveness depends on structured integration into teaching
practices, including active instructor guidance and students’ digital literacy. This
study lines its contributions in mapping the range of ChatGPT applications and
clearly distinguishing between writing performance, learner-related, and process-
related outcomes. Future research should focus on more rigorous and context-
specific designs, along with the development of clear pedagogical frameworks to
support the ethical and effective use of Al in writing education.
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