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Abstract. Self-editing skills are crucial for academic career of a future researcher though doctoral stu-
dents frequently lack proficient self-editing skills as these skills are at the periphery of academic writing
courses. The rapid integration of AI-enhanced writing tools into academia presents both transformative po-
tential and significant risks highlighting a gap in theoretical frameworks for their responsible use. This study
aims to design a theoretical framework for an AI-enhanced pedagogical technology specifically targeted at
developing the self-editing skills of doctoral students, ensuring a balance between leveraging AI's efficiency
and preserving critical academic rigor and authorship. Using integrative literature review the authors de-
fined core self-editing subskills and assessment criteria. A systematic evaluation of over 70 AI writing tools
was conducted using a rubric based on efficiency, accessibility, and feedback features. The pedagogical
framework was constructed by synthesizing system and activity-based methodologies with reflective, colla-
borative, and self-directed learning approaches. The authors defined three stages of self-editing skills trai-
ning with corresponding skills, knowledge criteria, and proficiency levels. The study mapped 15 selected AI
tools to each editing stage based on functional alignment. The core outcome is a structured AI-enhanced pe-
dagogical technology, defined by key principles (learner autonomy, optimal AI support, critical reflection,
personalized feedback) and implemented through four operational stages: preparatory, information, training,
and reflexive. This work provides a novel, reproducible theoretical framework that systematically integrates
AI-enhanced writing tools into doctoral education. It moves beyond tool-centric adoption by embedding
AI within a pedagogical structure that promotes critical generative artificial intelligence (GAI) literacy.
The framework can be used for higher education institutions and doctoral training programs.  
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Аннотация. Умения самостоятельного редактирования научных статей имеют важное значение

для академической карьеры будущего исследователя. К сожалению, аспиранты демонстрируют не-
достаточный уровень владения умениями самостоятельного редактирования научных статей, по-
скольку в традиционных курсах по академическому письму данным умениям уделяется недостаточ-
но внимания. Стремительное распространение и внедрение ИИ-инструментов в академическое
письмо обладает как преобразующим потенциалом, так и значительными рисками, что указывает
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Introduction 
For doctoral students, mastery of academic 

writing is a core competency critical to their aca-
demic career [11], where the ultimate goal is to 
become an autonomous scholar able to dissemi-
nate the research results in oral and written 
forms. However, the complexities of English for 
Academic Writing (EAW) and institutional short-
comings in training pose significant challenges, 
thereby necessitating measures to be taken to im-
prove the competency of doctoral students in 
EAW. Moreover, though the courses on research 
paper writing have been successfully developed 
and implemented at the universities worldwide, 
less attention is paid to the final stage of the scho-
larly writing, that is, editing a research paper. For 
PhD students, high level of self-editing skills is 
crucial for producing clear, rigorous, and impact-
ful research, ensuring their work follows the con-
ventions of scholarly communication [17]. 

Self-editing skills are a set of abilities to use 
editing strategies that contribute to understanding 
the elements of an effective paper and help the 
writer to review his work before submitting it for 
publication [3]. Self-editing has many benefits, as 
it helps PhD students to critically review a re-
search paper; to identify strengths and weak-

nesses to address them in the future; to refine text 
for clarity and cohesion; to focus one’s narrative 
to increase the impact of writing; to identify 
points of expansion or points of modification in 
one’s text; and, finally, to express one’s academic 
voice on the problem of the research. However, 
many doctoral candidates have limited self-editing 
skills and are unable to produce high-quality aca-
demic reports independently [6]. 

Existing solutions to develop self-editing 
skills of PhD students, like collaborative peer 
groups, Centers of Academic Writing (CAWs), 
and Massive Open Online Courses (MOOCs) have 
some disadvantages. In peer learning, valuable 
peer and supervisor time is often diverted to cor-
recting minor mechanical errors, which delays 
substantive, critical dialogue on content and 
structure. CAWs do not provide training to im-
prove peer-reviewing and self-editing skills. 
MOOC formats struggle to address individual 
PhD students’ needs, which is necessary for their 
learning [14]. 

The introduction of generative AI and AI-
enhanced writing tools revolutionized the land-
scape of academic writing and higher education. 
AI-enhanced writing tools can enrich conven-
tional self-editing practices by improving writing 

на пробел в теоретических рамках для их ответственного использования. Цель данного исследования –
разработать теоретическую основу для педагогической технологии на основе ИИ, направленной на
развитие умений самостоятельного редактирования научных статей аспирантами, обеспечивая ба-
ланс между продуктивным использованием ИИ-инструментов и сохранением академической строго-
сти и авторской автономии. С помощью анализа литературы авторы определили ключевые навыки
самостоятельного редактирования научных статей и критерии их оценки. Была проведена система-
тическая оценка более 70 ИИ-инструментов для письма с использованием критериев эффективности,
доступности и качества обратной связи. Теоретическую основу педагогической технологии составил
синтез системного, деятельностного, рефлексивного, коллаборативного подходов и самонаправлен-
ного обучения. Авторы определили три этапа обучения умениям самостоятельного редактирования
научных текстов, соответствующие им умения, критерии, показатели и уровни владения. На основе
функционального соответствия авторы соотнесли 15 отобранных ИИ-инструментов с каждым эта-
пом редактирования. Авторы сформулировали основные принципы педагогической технологии (ав-
тономия обучающегося, оптимальная поддержка ИИ, критическая рефлексия, персонализированная
обратная связь) и определили четыре операционных этапа: подготовительный, информационный,
тренировочный и рефлексивный. Разработанная педагогическая технология представляет воспроиз-
водимую теоретическую основу, в которой авторы на системной основе интегрируют ИИ-инструменты
для редактирования научных текстов в образование аспирантов. ИИ-инструменты встраиваются в
образовательный процесс, способствующий развитию критической грамотности в области генера-
тивного искусственного интеллекта (ГИИ). Данная теоретическая основа педагогической технологии
может быть использована в университетах на образовательных программах подготовки аспирантов. 

Ключевые слова: аспиранты, навыки самостоятельного редактирования, инструменты ИИ для
академического письма, педагогическая технология, рефлексивная практика, грамотность в области
генеративного ИИ, академическое письмо 
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quality and acting as a bridge to professional scho-
larly writing, especially for non-native speakers 
[12, 26]. Nevertheless, these tools should be inte-
grated into doctoral education under teacher gui-
dance. This necessity arises because PhD students 
may lack the expertise to evaluate AI-generated 
content and the critical thinking to detect fabri-
cated claims, risking their scholarly voice and 
academic integrity. Guidelines, such as those 
from Cornell University, caution that less expe-
rienced writers might struggle to make AI-assisted 
writing appear natural, potentially leading to  
ethical accusations [22]. Monitored use will pave 
the way for a responsible and ethical use of AI  
in writing development [7]. Therefore, a critical 
gap remains in creating educational models to 
develop self-editing skills that leverage AI's be-
nefits while safeguarding original scholarship. 

This study aims to design a theoretical 
framework for an AI-enhanced pedagogical tech-
nology for developing doctoral students' self-
editing skills. To achieve this goal, the research 
focuses on the objectives:  

 to define the core self-editing skills and as-
sessment criteria; 

 to identify and map existing AI-enhanced 
writing tools to develop self-editing skills; 

 to define the methodology for the AI-
enhanced pedagogical technology; 

 to describe the model's operational stages 
and principles for implementation. 

Literature Review 
Self-editing is a foundational metacognitive 

practice that enables PhD students to critically 
evaluate and refine their academic writing. It is 
an iterative process, moving from global con-
cerns of argument and structure to localized is-
sues of language and mechanics [30]. Scholars 
have modeled this process through various 
frameworks. Day and Gastel [8] distinguish be-
tween “big-picture” revisions, which assess ar-
gument coherence and genre conventions, and 
localized edits targeting grammar and syntax.  
A more comprehensive hierarchical model is of-
fered by Bond [4], who organizes editing into 

four levels: 1) global revision (thesis, audience, 
genre); 2) substantive editing (content organiza-
tion and logic); 3) copyediting (style and sen-
tence coherence); and 4) proofreading (mecha-
nical correctness). 

For this study, Bond’s [4] framework has 
been adapted into a targeted three-stage model 
focusing on core competencies essential for ma-
nuscript refinement. This adaptation consolidates 
his first two levels and excludes preliminary 
global revisions, as these are typically addressed in 
broader writing instruction. The resulting stages 
are substantive editing (content, argument logic, 
structural organization); copyediting (language 
accuracy, terminology, citation verification); and 
proofreading (final correctness, convention adhe-
rence, readability). This streamlined model pri-
oritizes critical intervention points for PhD stu-
dents as they prepare their research for submis-
sion (Table 1). 

Effective development of self-editing skills 
in doctoral education is underpinned by three key 
pedagogical approaches: the reflective approach, 
the collaborative approach, and self-directed 
learning (SDL). Integrating these methods ad-
dresses the multifaceted nature of self-editing, 
which requires internal metacognition, external 
feedback, and autonomous skill application. 

The reflective approach, rooted in the work 
of Dewey [9], cultivates the metacognitive awa-
reness necessary for critical distance from one’s 
own writing. This practice of self-inquiry enables 
students to monitor and assess their work against 
academic standards, making sense of uncertain or 
complex writing situations through reflection-in-
action. In contrast, the collaborative approach, 
informed by social constructivism [27, 29] trans-
forms the isolated act of writing into a social en-
deavor. Peer feedback is crucial for mastering 
technical mechanics and structural consistency 
[31]. Collaboration introduces multiple perspec-
tives, enhances critical evaluation skills, and pro-
vides embedded feedback that reinforces reflec-
tive practice and ensures quality assurance [15]. 
Structured collaboration can also foster indivi-

Table 1 
Stages of Editing 

 Editing stage Focus 
1 Substantive Editing Content, argument logic, and overall structural organization 
2 Copyediting Language accuracy, including grammar, punctuation, spelling, consistency in ter-

minology and formatting, and verification of facts and citations 
3 Proofreading Final correctness, adherence to academic conventions and submission guidelines, 

and overall readability 
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dual accountability through intergroup dynamics, 
motivating deep engagement with proofreading 
strategies [13]. Self-directed learning (SDL) em-
powers doctoral students to take responsibility 
for diagnosing their learning needs, setting goals, 
and evaluating outcomes [5]. When applied to 
self-editing, SDL fosters the self-regulation skills 
required for planning, reviewing, and evaluating 
writing. It prepares learners for professional 
adaptability and cultivates the autonomous com-
petence necessary to produce high-quality, sub-
mission-ready research papers. 

A synergistic integration of these three ap-
proaches provides a comprehensive pedagogical 
foundation for developing the integrated self-
awareness, external quality checks, and auto-
nomous problem-solving required for effective 
self-editing. 

Generative artificial intelligence (GAI) pre-
sents both transformative potential and signi-
ficant challenges for academic writing pedagogy. 
AI-enhanced writing tools can function as power-
ful supplementary agents within the aforemen-
tioned pedagogical frameworks, particularly for 
self-editing. These tools can significantly enhance 
efficiency by automating mundane linguistic and 
grammatical checks, allowing students to dedi-
cate more cognitive effort to substantive intellec-
tual work. They offer real-time feedback on 
grammar, style, and structure, which is especially 
valuable for non-native English speakers in over-
coming linguistic barriers and improving overall 
writing quality [12]. Furthermore, the process of 
using and evaluating AI-generated suggestions 
can foster metacognitive awareness and build 
confidence, promoting independent learning [21].  

However, these benefits are only realized 
when an instructor provides guidance, because 
the benefits of AI-enhanced writing tools are ac-
companied by a number of concerns. A primary 
concern is the risk of over-reliance, which can 
undermine the development of critical thinking 
essential for original scholarship [1]. PhD stu-
dents may lack the expertise to accurately eva-
luate AI outputs, potentially failing to detect fa-
bricated claims or uncritically accepting substan-
dard suggestions [23]. There are also socio-
cultural risks, including the potential erosion of 
the writer’s authentic voice and scholarly identity. 
Moreover, less experienced writers might struggle 
to integrate “synthetic language” naturally, ris-
king accusations of unethical behavior [22]. 

Therefore, a critical gap persists in higher 
education regarding standardized models for in-

tegrating AI into writing development. Effective 
use requires moving beyond the tool itself to cul-
tivate what has been termed critical GAI literacy 
[22] which is the ability to use AI judiciously, eva-
luate its outputs critically, and maintain authorial 
agency. This underlines the necessity for teacher-
guided integration, where AI-enhanced writing 
tools are introduced not as autonomous solutions 
but as instruments within a pedagogy that priori-
tizes reflective practice, collaborative critique, 
and self-directed learning goals. 

Methodology 
To define the self-editing subskills of PhD 

students and AI-enhanced writing tools, an inte-
grative literature review (ILR) was used. “An In-
tegrative Literature Review (ILR) allows resear-
chers to go beyond an analysis and synthesis of 
primary research findings and provides new in-
sights and summarized knowledge about a spe-
cific topic” [16, p. 308]. The systematic nature of 
the ILR established the necessary credibility and 
scope for defining the required skills and AI-
enhanced writing tools. The authors searched for 
research papers across academic databases, 
namely, Google Scholar, ResearchGate, Science-
Direct using keywords including “academic wri-
ting,” “editing”, “editing skills” to identify rele-
vant self-editing subskills, knowledge, and abi-
lities needed for mastering the editing process. 
Non-academic writing and studies that lack me-
thodological and empirical evidence were re-
moved. The authors analyzed 120 articles but only 
20 research papers of leading scholars in the field 
were included in the reference list.  

To identify AI-enhanced writing tools suitable 
for developing self-editing skills, the authors  
assessed over 70 existing AI-enhanced writing 
tools from the website AIxploria [2]. AIxploria is 
a Belgium-based online guide that helps scholars 
find, assess, and use top free AI tools across  
a wide range of categories. The selection process 
was formalized into an evaluation rubric that as-
sessed each tool against three stringent criteria: 
efficiency, accessibility, and the presence of stu-
dent feedback features. The evaluation led to  
the selection of 15 AI-enhanced writing tools – 
QuillBot, ProWritingAid, Thesify, Retext.ai, Scribbr 
AI, Slick Write, EndNote, Mendeley, Zotero, Gin-
ger Software, Turnitin, Copy Leaks, ZeroGPT, and 
the Hemingway App, suitable for the needs of  
the three self-editing stages.  

To create an AI-enhanced pedagogical tech-
nology, the authors used system and activity-
based approaches. The system approach allowed 
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to design the education process as an integrated 
system, with its goals, principles, methods, teacher-
student interaction, and outcomes all mutually 
reinforcing each other. An activity-based approach 
was used to immerse PhD students in the authen-
tic, iterative practice of scholarly writing, foste-
ring the critical metacognition and independent 
judgment essential for research autonomy. Through 
peer-review workshops, iterative revisions, ref-
lection, and argument-mapping PhD students de-
veloped higher-order skills of argument building, 
research paper evaluation, and style within a safe, 
collaborative environment that mitigates the high-
stakes pressure of the supervisor relationship. 
The system approach provides the macro-structure 
of the AI-enhanced pedagogical technology, 
while the activity-based approach defines the mi-
cro-level tool-mediated actions guided by an in-
structor. 

Furthermore, the combined reflective, colla-
borative, and self-directed learning (SDL) ap-
proaches provided justification for the techno-
logy's practical components, as effective self-
editing requires integrating internal self-awa-
reness, external quality control, and autonomous 
self-management. These combined approaches 
guaranteed the development of an intervention 
that is systematic, internally consistent, and psy-
chologically aligned with the goal of fostering 
autonomous scholarly editing.  

The reflective approach is realized in the in-
structor’s intervention by engaging students in 
cycles of reflection across planning, action, and 
evaluation stages, thus helping them in monito-
ring their progress and, subsequently, refining 
present and future writing works [19]. This ref-
lection involves systematic thinking where in-
structors (or students, as editors) use evidence 
from past experience, knowledge, or beliefs  
to make decisions, rather than relying on mere 
routine. Moreover, PhD student engagement in 
reflective writing enables them to critique their 
own work, to ensure the aligning tone with the 
audience, and to evaluate the structure and orga-
nization of their research paper by questioning 
their aims and giving rationale for the chosen 
arguments and framework [28]. 

One of the key methods developed within 
the reflective approach is structured collaborative 
discussions. PhD students act as critical mirrors 
that force self-scrutiny [24]. Collaborative dis-
cussions encourage students to exchange ideas 
and actively reflect on research papers written 
through discussion forums or seminar groups, 

where PhD students are required to explain and 
defend their key arguments in a group setting. 
These activities help PhD students to strengthen 
their skills of assessing the structure and organi-
zation of a research paper, evaluating the validity 
of arguments, and checking for the research pa-
per’s coherence and logic. Thus, the reflective 
approach provides PhD students with an oppor-
tunity to reflect on the content and structure of 
their research papers by asking and answering 
specific questions that make them consider their 
written works from a different perspective via 
self-assessment. 

The collaborative approach is realized via 
peer response groups that enhance the ability to 
spot grammar, punctuation, and spelling mistakes 
[10]. This method involves students exchanging 
written drafts to provide oral or written feedback 
to each other. PhD students learn to match the 
tone to the audience. This team approach builds 
self-editing skills and results in the enhancement 
of the researcher's ability to refine work across 
multiple drafts [6].  

The SDL approach is realized through self-
assessment, which requires students to indepen-
dently evaluate their writing performance against 
established criteria and quality benchmarks, faci-
litating the autonomous mastery of procedural 
editing skills [20]. Self-assessment utilizes self-
check worksheets or customized checklists that 
guide students to check for and correct errors 
across content, organization, mechanics, gram-
mar, and sentence structure. By actively monito-
ring errors and performance against standards, 
students master proofreading strategies and de-
velop the ability to eliminate typographical errors 
and surface mistakes [18]. Furthermore, this itera-
tive checking for adherence to submission guide-
lines ensures that PhD students pay close atten-
tion to the journal requirements and style guides 
for authors. 

The proposed model 
Core Self-Editing Skills Framework  
and Assessment criteria 
The authors offer to structure the process of 

self-editing skills training according to the stages 
of the editing process: substantive editing, co-
pyediting, and proofreading. Substantive editing 
focuses on the content of the article, evaluating 
its logical flow, ideas’ relevance, and argument 
validity. In other words, at this level of editing 
the author or editor analyzes and comments on  
an article's content, namely its ideas, arguments, 
and overall structure. Therefore, at this editing 
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stage the author should be able to assess the struc-
ture and organization of a research paper, to 
check if the tone is aligned with the audience, 
and to assess the degree of research paper cohe-
rence and argument validity.  

Copy editing addresses the linguistic cor-
rectness of a research paper in terms of grammar, 
spelling, punctuation, terminology, and format-
ting at the paragraph and sentence levels. Moreo-
ver, copy editing includes checking headings and 
footnotes. Copy editors must ensure consistency 
in language and style while correcting any factual 
discrepancies. Thus, copy editing skills comprise 
spotting grammar, punctuation, and spelling mis-
takes; providing consistency in terminology, for-
matting, and citation system; checking for accu-
racy of facts, figures, and references. 

Finally, proofreading focuses on surface-
level mistakes and minor details that affect the 
readability and professional look of a research 
paper. Proofreading involves making only minor 
changes or deletions to a document, but no major 
rewriting. Proofreading requires great concentra-
tion to find all the errors. PhD students should 
know effective proofreading strategies that in-
clude avoiding over-reliance on spelling and 
grammar checkers; focusing on one type of error 
at a time to maintain concentration; reading text 
aloud to catch mistakes through auditory feed-
back; breaking the text into smaller sections to 
prevent overwhelm; circling punctuation marks 
to scrutinize each one; reading backwards to iso-
late spelling and grammatical errors; and keeping 
track of frequent mistakes to improve future 
writing. Thus, the key self-editing skills for this 
stage of editing are knowledge of proofreading 
strategies, abilities to check for typographical 
errors and surface mistakes, for adherence to  
the submission guidelines of a chosen journal. 
The summary for each stage of the self-editing 
skills is presented in Table 2.  

The identified self-editing skills require par-

ticular knowledge and abilities that doctoral stu-
dents should master. To identify the knowledge 
and abilities the authors studied the essence of 
the identified self-editing skills and described the 
components of self-editing skills needed to be 
developed in the education process presented in 
Table 3. The knowledge of self-editing skills will 
become the information criterion for defining the 
level of self-editing skills of PhD students and 
the subskills will comprise the activity criterion 
for assessing the level of PhD students’ self-
editing skills. 

The criteria developed can be used to eva-
luate the initial and post-training levels of PhD 
students’ self-editing skills proficiency. The in-
formation criteria can be assessed through written 
tests, while activity criteria can be evaluated via 
artifacts: editing projects, submitted checklists, 
style sheets, and revised drafts of research papers 
that provide visible evidence of structural revision, 
systematic correction, and meticulous polishing. 
Thus, the framework developed allows for a ho-
listic assessment that clearly separates the stu-
dent's understanding of editing principles from 
their ability to execute effective editing pro-
cesses, providing a clear picture of their auto-
nomous self-editing capability. 

Mapping AI Tools to Editing Stages  
AI-enhanced writing tools (Table 4) can be 

strategically distributed according to the level  
of research paper editing, taking into account 
the cognitive and practical demands of each 
stage. This distribution aligns with the tools' 
designed functionalities to provide targeted sup-
port, transforming them from generic aids into 
essential components of a structured self-editing 
pedagogy. 

The mapping of AI-enhanced writing tools 
to specific self-editing stages is guided by each 
tool’s core functionality and its alignment with 
the cognitive and practical demands of that 
stage. 

Table 2 
Editing stages and corresponding self-editing skills 

Editing Stages Self-Editing Skills 

Substantive Editing 
Ability to assess research paper structure & organization 
Ability to align tone with the audience 
Ability to check coherence and logic of a research paper 

Copy Editing 
Ability to spot grammar, punctuation, and spelling mistakes 
Ability to provide consistency in terminology, formatting, and citation system 
Ability to check for accuracy of facts, figures, and references 

Proofreading 
Knowledge of proofreading strategies  
Ability to check for typographical errors and surface mistakes 
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Substantive editing ocuses on macro-level 
concerns such as argument coherence, logical 
flow, and structural organization. Tools like 
QuillBot and Hemingway App are mapped here 
because they support high-level revision: Quill-

Bot aids in paraphrasing and reorganizing ideas, 
while Hemingway highlights complex sentences 
and passive voice, encouraging clarity and direct-
ness. Slick Write and Writefull provide feedback 
on narrative flow and academic tone, helping 

Table 3 
Criteria and indicators for self-editing skills assessment 

Editing Level  
& Indicators 

Information Criteria Activity Criteria 

Substantive Editing 
 
Indicators: Argument 
rigor, Logic, 
Academic style 

Knowledge of how to build a scholarly 
argument and structure a manuscript for 
a target audience; knowledge of principles 
for maintaining an objective, authoritative 
academic tone and style; knowledge of 
how to trim the draft efficiently 

Annotating drafts to assess tone and clarity, 
and rewriting passages to align with discip-
linary discourse conventions. Creating re-
verse outlines, restructuring sections, and 
rewriting to ensure logical flow and persua-
sive narrative 

Copy Editing 
 
Indicators: Language 
accuracy, 
Consistency 

Knowledge of paragraph-level coherence 
devices and transitional logic; knowledge 
of grammar rules, citation styles, and ethi-
cal standards for originality and sourcing; 
knowledge of the mechanical consistency 
required in a scholarly document (e.g., 
numbering, labels) 

Using checklists/style sheets to verify con-
sistency; correcting grammar; formatting 
citations; conducting originality/accuracy 
audits. Refining topic sentences and transi-
tions to ensure clear connections between 
ideas at the micro-level. Systematically 
checking and correcting the consistency of 
all technical elements (figure labels, termi-
nology, abbreviations) 

Proofreading 
 
Indicators: Formatting 
conventions, Absence 
of language errors and 
typos 

Knowledge of proofreading strategies, 
common surface error types (homo-
phones, subject-verb agreement) 

Executing final, focused passes to catch 
and correct typographical and minor gram-
matical errors 

 
Table 4 

AI-Enhanced Writing Tools Mapped to Self-Editing Stages 

Self-Editing 
Stage 

Core Skill & Objective 
AI-Enhanced  
Writing Tools 

Primary Function in This Stage 

Substantive 
Editing 

Evaluating argument cohe-
rence, logical flow, and 
structural integrity for the 
scholarly audience 

QuillBot,  
Hemingway App,  
Slick Write,  
Writefull,  
Thesify,  
DeepL  
Write,  
ProWritingAid

Paraphrasing to rephrase and reorganize 
ideas; highlighting complex/passive 
sentences to improve clarity and direct-
ness; suggesting structural flow; alig-
ning tone with an academic audience 

Copy Editing Ensuring linguistic correct-
ness, technical consistency, 
ethical rigor, and citation 
accuracy 

ProWritingAid, 
Retext.ai, 
Ginger Software,  
EndNote,  
Mendeley,  
Zotero,  
Turnitin,  
Copyleaks, ZeroGPT 

Providing real-time grammar and style 
checks; automating citation manage-
ment and formatting; verifying origi-
nality and detecting plagiarism/AI-
generated content 

Proofreading Performing a final mecha-
nical sweep for surface-level 
errors and ensuring adhe-
rence to submission guide-
lines 

Retext.ai,  
ProWritingAid 

Catching typographical errors and sur-
face mistakes via NLP; performing full-
style checks for formatting consistency 
(headers, page layout, etc.) 
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students refine their argumentative structure and 
audience alignment. These tools engage users in 
critical thinking about meaning and persuasion 
rather than surface corrections. 

Copy editing requires attention to linguistic 
accuracy, consistency, ethical rigor. ProWritingAid 
and Ginger Software are selected for their strong 
grammar, style, and terminology-checking capa-
bilities, which address sentence- and paragraph-
level issues. Citation managers like EndNote, 
Mendeley, and Zotero automate reference for-
matting and consistency, while Turnitin, Copy-
leaks, and ZeroGPT help verify originality and 
detect AI-generated content, which is key for 
maintaining ethical standards. This combination 
supports the detailed, technical, and ethical scru-
tiny required at this stage. 

Proofreading is the final revision for surface 
errors and submission readiness. Tools like Pro-
WritingAid are reused here in a focused capacity: 
their NLP-driven detection of typographical er-
rors, formatting inconsistencies, and minor gram-
matical mistakes aligns with the proofreading goal 
of polishing a final draft. These tools automate 
meticulous checks that are time-intensive and 
prone to human fatigue, ensuring adherence to 
submission guidelines with high efficiency. 

This staged mapping ensures that AI tools 
are used not as generic aids, but as targeted sup-
ports that mirror the evolving priorities of the 
self-editing process – from macro-structural rea-
soning to micro-mechanical precision. 

Architecture of the AI-Enhanced  
Pedagogical Technology 
To describe an AI-enhanced pedagogical 

technology the authors have to define the concept 
of a pedagogical technology. The research is 
based on the definition of G.K. Selevko who 
defines a pedagogical technology as a system  
including all the components of a pedagogical 
process, built on a scientific basis, and pro-
grammed to reach the required results [25, p. 54].  

The created AI-enhanced pedagogical tech-
nology is guided by core principles derived from 
reflective, collaborative, and self-directed lear-
ning approaches:  

– the principle of learner autonomy explains 
that pedagogical technology must promote a stu-
dent as an independent learner when he is fully 
capable of exercising choice, self-actualization, 
and responsibility for his own learning. AI-
enhanced writing tools empower students by 
enabling them to perform self-study, planning, 
organization, self-monitoring, and self-assess-

ment of their actions, which are features of mo-
dular and self-directed learning;  

– the principle of optimal AI support indi-
cates that AI-enhanced writing tools are used in 
situations where they can be more efficient than 
instructor’s intervention or can substitute instruc-
tor and give instant feedback, namely, improving 
content structuring, handling technical and me-
chanical tasks, such as grammar and spelling 
checks, proofreading, which ease the academic 
process and save time and effort. However, this 
principle requires constant commitment to a ba-
lance between AI utility and human insight; the 
principle of cooperation states that learning is  
a constructed process achieved through commu-
nication and networking in the academic field. 
AI-enhanced writing tools help in collaboration 
process by creating a supportive learning envi-
ronment that enables the sharing of drafts and 
automating checks like grammar and citation 
formatting. This essential pre-editing frees up the 
valuable time of peers and supervisors to focus 
on substantive critical dialogue concerning con-
tent, ethical compliance, and complex structural 
refinement, rather than minor mechanical errors. 
The development of collaboration skills through 
interaction is linked to the development of self-
editing skills of PhD students; 

– the principle of critical reflection requires 
that the use of AI-enhanced writing tools actively 
promotes metacognitive awareness and critical 
engagement, which are outcomes of reflexive 
pedagogy. The AI-enhanced writing tools support 
this by providing objective data and detailed ana-
lyses of writing weaknesses and style, they also 
offer help for students to build their reflection 
and refine their work. To maintain academic inte-
grity and strictness, this principle requires stu-
dents to evaluate all the AI tools outputs, detect 
biases, verify sources, and use the tool to refine 
prompts, which will enhance their critical thin-
king skills; 

– the principle of personalized feedback 
means that students get quick and custom support 
for their own needs, speed, and writing style. AI 
writing tools can study students’ writing and give 
personal feedback based on the prompt, which 
improves writing quality. These tools also make 
the feedback process easier for teachers and help 
them send more personal and fast comments. 
However, even if AI feedback is fast and useful, 
many students still prefer their teachers’ com-
ments, because teachers can give clear explana-
tions and deeper analysis. 
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The offered AI-enhanced pedagogical tech-
nology to develop self-editing skills of doctoral 
students (Fig. 1) presents a system including all 
the components of an education process: the aim; 
criteria and indicators to evaluate the level of 
self-editing skills’ development; the proficiency 
levels of doctoral students’ self-editing skills;  
the educational content and student-teacher inte-
raction.  

The pedagogical technology aims to develop 
self-editing skills of PhD students using AI-
enhanced writing tools’ support. 

Two criteria (information and activity) and 
indicators for each criterion were created in order 
to assess the degree of self-editing proficiency of 
PhD candidates. Table 5 describes the develop-
mental stages of PhD students' self-editing abi-
lities. Tests on the knowledge of editing tech-
niques and individual projects on editing the 
drafts of PhD students' research papers are used 
to assess the proficiency of PhD students' self-
editing skills. 

The educational content of the training will 
focus on the development of knowledge and skills 
required for enhancing three editing stages; sub-
stantive editing, copy editing and proofreading. 

To develop self-editing skills of PhD stu-
dents, a training course on editing a research pa-
per in English will be developed. It will be based 
on the textbook “English for researchers: research 
paper editing” created by K.N. Volchenkova and 
E.G. Korotkova as the main source of informa-
tion. The training course will be organized on  
a digital platform, MOODLE. It will comprise 
the textbook, handout materials and self-editing 
sheets, workshop presentations on the usage of 
AI tools in the editing process, and the tasks that 
integrate the usage of AI in the editing process. 

Let us describe all the elements of the educa-
tion content in detail. The textbook “English for 
researchers: research paper editing” consists of 
ten units. Its aim is to guide PhD students through 
the stages of the research paper editing and the 
skills needed to edit scientific articles for submis-
sion to English-language peer-reviewed journals.  

The training course on the MOODLE plat-
form comprises the textbook “English for re-
searchers: research paper editing”, additional ma-
terials in the form of websites’ links to relevant 
information on self-editing skills, professional 
guides on editing, videos, infographics, interac-
tive training exercises and tests, handout mate-
rials designed to activate creative engagement.  
To guide independent correction during cycles of 

self-editing practice instructors use self-editing 
sheets (utilizing standard editing symbols) and 
self-assessment checklists.  

Workshop presentations on the usage of AI 
tools in the editing process will present the AI-
enhanced writing tools mapped to the stage of  
the editing process, describe the possibilities  
of AI-enhanced writing tools in research paper 
editing, with a focus on the critical usage of the 
AI outcomes.  

The integrative tasks will present the succes-
sive steps of research paper draft editing, where 
PhD students use specific tools at each level of 
editing, reflect on the changes to be accepted or 
rejected, discuss the feedback with peers and in-
structor, and evaluate each other's corrections. 
All the PhD students will work on individual 
projects of editing their research paper drafts, 
write reflective essays on their concurrent errors, 
and self-assess their progress in the development 
of self-editing skills. 

Implementation Stages  
and Student-Instructor Interaction 
The AI-enhanced pedagogical technology is 

implemented in four stages: preparatory stage, 
information stage, training stage, and reflexive 
stage. The preparatory stage is focused on plan-
ning, preparing, and identifying the initial level 
of the development of self-editing skills of PhD 
students. At the information stage the founda-
tional knowledge of the three key editing levels 
(substantive editing, copyediting, and proofrea-
ding) is studied and the ethical framework neces-
sary for utilizing AI-enhanced writing tools res-
ponsibly is introduced. At the training stage the 
PhD students apply newly acquired knowledge 
using different AI tools and editing strategies.  
At the reflexive stage the focus shifts entirely to 
the student’s self-regulated learning (SRL) and the 
readiness of the paper for external submission.  

The educational content presented will be 
delivered through face-to-face communication in 
the classroom. The instructor acts as an ethical 
authority and mentor, guiding students into the 
information stage of the AI-enhanced pedago-
gical technology. The teacher explains that the 
primary goal is for students to develop their scho-
larly identity by internalizing a three-stage self-
editing framework: substantive editing, copyedi-
ting, and proofreading. Students ask how they 
can maintain the balance between human writing 
and AI-enhanced writing tools. The teacher ans-
wered by telling them to evaluate AI output inde-
pendently, detect biases, and verify sources. 
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At the training stage, the instructor asks stu-
dents to perform tasks on editing their research 
papers and explains the functions of various AI 
tools that can be used at each editing stage. The 
PhD students use tools like the Hemingway App 
or Slick Write to identify structural flaws and 
complex sentences in their drafts. They reflect on 
which recommendations from AI-enhanced wri-
ting tools to follow to reorganize the paragraphs 
of their research papers and which to reject.  
The teacher explains that AI-enhanced writing 
tools should be used for substantive editing, but 
that essential human insight should always be 
applied to final content decisions. Tools like 
Grammarly or ProWritingAid can be used for 
grammar checks to speed up the editing process. 
The teacher emphasizes that students should use 
the technology to handle mechanical corrections, 
reserving face-to-face interaction for substantive, 
critical dialogue about research content and struc-

ture. During this stage the teacher employs dif-
ferent forms of work. PhD students work indivi-
dually, in pairs, and in small groups to give peer 
feedback on each other’s research paper drafts, 
developing autonomy. 

Finally, at the reflexive stage, the PhD stu-
dents oversee their final drafts using self-check 
lists to ensure their manuscripts meet publishable 
standards and adhere to all submission guide-
lines. Students are tasked with spotting AI hallu-
cinations, such as falsely generated references, 
and explaining how they replaced them with veri-
fied sources from credible databases. The instruc-
tor highlights the idea that AI-enhanced writing 
tools must be assistive agents that help human 
writing rather than replacing the researcher’s in-
tellectual ownership. By using detection software 
like Turnitin or ZeroGPT to verify the final origi-
nality of the work, the PhD students demonstrate 
how they advanced into more independent aca-

Table 5 
Levels of Self-Editing Proficiency 

Skill Area Low Proficiency Medium Proficiency High Proficiency 
Evaluating argument 
coherence, logical 
flow, and structural 
integrity 

The draft's central thesis is 
unclear or absent. Para-
graphs and sections appear 
as discrete units without 
clear logical connections or 
transitions. The structure 
does not guide the reader 
through a persuasive narra-
tive suitable for a scholarly 
audience 

The central argument is 
identifiable, and major sec-
tions relate to it, but the 
logical progression between 
ideas may be uneven. Some 
transitions are present, but 
the overall narrative flow 
could be strengthened to 
better meet scholarly expec-
tations for argument deve-
lopment 

The manuscript presents 
a clear, compelling thesis 
supported by a logically 
structured hierarchy of 
claims and evidence. Each 
paragraph builds delibera-
tely on the last, creating 
a coherent and persuasive 
narrative arc tailored for 
a disciplinary scholarly 
audience 

Ensuring linguistic 
correctness, technical 
consistency, ethical 
rigor, and citation 
accuracy 

The text contains frequent 
grammatical errors, incon-
sistent terminology, and 
improper formatting. Cita-
tions are incomplete or in-
correctly formatted, and 
there is a lack of awareness 
or attention to plagiarism 
and ethical source use 

The text is largely gramma-
tically correct with minor, 
occasional errors. Termino-
logy and formatting are 
generally consistent. Cita-
tions are mostly complete 
and follow the required 
style, with minor inconsis-
tencies. There is a basic 
understanding and applica-
tion of ethical scholarly 
practices 

The writing demonstrates 
mastery of academic gram-
mar and style. Terminology, 
abbreviations, and format-
ting are applied with perfect 
consistency. All citations are 
flawlessly executed, and the 
writer demonstrates a vigi-
lant, proactive approach to 
originality, accuracy, and 
ethical scholarship 

Performing a final 
mechanical sweep & 
ensuring adherence 
to submission  
guidelines 

The final draft contains nu-
merous typographical er-
rors, inconsistent formatting 
(e.g., in headings, fonts), 
and does not conform to 
specified submission guide-
lines (e.g., length, margin, 
referencing style) 

A careful review has elimi-
nated most typographical 
errors. The document lar-
gely follows formatting and 
submission guidelines, with 
only minor, easily overlooked 
deviations (e.g., a single 
inconsistent heading level, 
a slight margin discrepancy) 

The document is polished 
and publication-ready. It is 
completely free of typo-
graphical and formatting 
errors and demonstrates 
meticulous, unwavering 
adherence to all specified 
submission guidelines and 
stylistic conventions 
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demic researchers. At the reflexive stage the PhD 
students pass their final drafts of research papers  
 

and reflexive essays for evaluation. Using these 
artifacts, the instructor evaluates the progress of 
self-editing skills development and gives personal 
feedback to each PhD student. 

Conclusion 
This study was designed to develop a theo-

retical framework for an AI-enhanced pedago-
gical technology to improve self-editing skills of 
doctoral students. The research addressed the low 
proficiency levels of PhD students’ self-editing 
skills and the lack of reproducible pedagogical 
technology for responsible integration of AI-
enhanced writing tools into academic training.  

The study offers an AI-enhanced pedago-
gical technology by defining the stages of self-
editing skills development, namely, substantive 
editing, copyediting, and proofreading, and map-
ping selected AI-enhanced writing tools to each 
stage within a pedagogical system based on ref-
lective approach, collaborative approach, and 
self-directed learning. The theoretical framework 
to develop self-editing skills of PhD students is 

adaptable across disciplines, aiming to enhance 
research dissemination and prepare autonomous 
scholars for the evolving digital academic land-
scape.  

The proposed framework, however, has cer-
tain limitations that should be acknowledged. 
First, the pedagogical technology is presented as 
a theoretical model and has not yet been empiri-
cally validated through implementation in a doc-
toral training context. Second, the selection of 
AI-enhanced writing tools was based on an ana-
lysis of their published features and functiona-
lities, not on comparative efficacy studies or lon-
gitudinal data on their educational impact.  

Future research is needed to test the frame-
work's effectiveness in real educational settings, 
measuring its impact on the quality of students' 
academic writing, their self-editing proficiency, 
and their development of autonomous scholarly 
habits; to investigate how the integration of this 
technology influences the dynamics between doc-
toral students and their supervisors, particularly 
regarding feedback practices, authorship, and the 
development of critical GAI literacy. 
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