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Abstract: This study investigates the multifaceted influence of artificial intelligence (AI) tools on the
student writing process and compositional fluency. As Al-powered writing assistants, grammar
checkers, and content generators become increasingly prevalent in educational settings,
understanding their impact on student learning and skill development is crucial. This research
employs a mixed-methods approach, combining quantitative analysis of student writing samples
(pre- and post-intervention with Al tool use) with qualitative data derived from surveys, interviews,
and focus groups. The study examines how Al tools affect various stages of the writing process,
including brainstorming, outlining, drafting, revising, and editing. Furthermore, it assesses the
impact of Al integration on key aspects of compositional fluency, such as lexical complexity, syntactic
variety, coherence, cohesion, and overall writing quality. Preliminary findings suggest that while Al
tools can enhance efficiency and provide immediate feedback, their uncritical or excessive use may
lead to over-reliance, inhibit the development of critical thinking and independent writing skills, and
potentially homogenize writing styles. Conversely, when used strategically as supplementary
resources for learning and refinement, Al tools demonstrate potential for improving writing
mechanics and expanding students’ linguistic repertoires. This research aims to provide educators
with evidence-based insights into optimizing the pedagogical integration of Al tools to foster, rather
than hinder, the development of robust student writing abilities and genuine compositional fluency.

Keywords: education

Chapter 1: Introduction to the Study
1.1. Introduction

The landscape of education is continually reshaped by technological advancements, with
artificial intelligence (Al) emerging as a particularly transformative force in recent years. Al tools,
encompassing a diverse range of applications from sophisticated grammar and style checkers to
advanced natural language generation models, are increasingly integrated into various academic
domains. While these tools promise enhanced efficiency, personalized learning experiences, and
accessibility, their profound implications for fundamental skills, such as writing, warrant rigorous
scholarly investigation. Writing, a cornerstone of critical thinking, communication, and academic
success, is a complex cognitive process involving ideation, organization, drafting, revision, and
reflection. The advent of Al tools capable of assisting or even generating textual content raises
significant questions about how students engage with this process and, crucially, how their
compositional fluency—the ability to produce coherent, cohesive, and effective written
communication—is impacted.

This chapter provides a comprehensive introduction to the study, outlining the critical issues
surrounding the integration of Al tools into the student writing ecosystem. It begins by establishing
the contextual background, detailing the rise of Al in education and its nascent presence in writing
pedagogy. Subsequently, it articulates the specific problem this research seeks to address, followed
by a clear statement of the study’s purpose, guiding research questions, and, where applicable,
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testable hypotheses. The chapter then discusses the theoretical frameworks underpinning the
investigation and elucidates the potential significance of the findings for educators, students,
curriculum designers, and future research. Finally, it defines key terms central to the study, outlines
the delimitations and limitations of the research, and provides an overview of the organization of the
subsequent chapters.

1.2. Background of the Study

For centuries, writing instruction has emphasized the iterative nature of the writing process,
promoting skills such as brainstorming, outlining, drafting, peer review, and revision as essential for
developing effective communicators. Traditional writing pedagogy often involves significant
scaffolded practice, direct instruction, and formative feedback from instructors. However, the rapid
proliferation of Al technologies, particularly large language models (LLMs) like GPT-4 and their
derivatives, presents a paradigm shift in how students can approach writing tasks. These tools offer
functionalities ranging from basic spell-checking and grammatical corrections (e.g., Grammarly) to
advanced capabilities like generating text based on prompts, summarizing content, rephrasing
sentences, and even providing structural suggestions for essays.

The accessibility and sophistication of these AI tools mean that students now have
unprecedented access to automated writing assistance, potentially altering their engagement with
traditional writing heuristics. While some educators view Al tools as powerful aids for
differentiation, scaffolding, and addressing writing apprehension, concerns have simultaneously
emerged regarding academic integrity, the potential for diminished critical thinking, and the impact
on students’ intrinsic motivation to develop independent writing skills. The core tension lies in
discerning whether AI tools serve as genuine cognitive prosthetics that augment learning and
improve writing outcomes, or as crutches that circumvent the rigorous intellectual effort necessary
for true compositional fluency.

This evolving educational landscape necessitates empirical inquiry to understand the nuanced
influence of Al tools. Little is definitively known about how sustained interaction with these
technologies affects students’ internal thought processes during writing, their long-term
development of rhetorical awareness, or their ability to generate original, complex, and fluent
compositions without Al assistance. This study aims to fill this critical gap, providing a foundational
understanding of the dynamic relationship between Al integration, the student writing process, and
the cultivation of compositional fluency.

1.3. Statement of the Problem

Despite the increasing availability and integration of Al tools in educational settings, a clear and
comprehensive understanding of their influence on the student writing process and, more
specifically, on compositional fluency, remains elusive. Existing literature offers fragmented insights,
often focusing on isolated aspects such as plagiarism detection or the immediate utility of grammar
checkers. There is a discernible lack of systematic investigation into how these tools affect the stages
of the writing process (e.g., pre-writing, drafting, revising) and the qualitative dimensions of student
writing that contribute to fluency (e.g. syntactic complexity, lexical diversity, coherence, and
originality).

The problem is multifaceted:

1. Ambiguity in Process Impact: It is unclear whether Al tools genuinely scaffold the writing
process by freeing cognitive load for higher-order thinking, or if they bypass crucial
developmental steps that foster deep engagement with text construction and revision.

2. Uncertainty in Fluency Development: There is insufficient evidence to determine if reliance on
Al tools leads to improvements in, stagnation of, or even degradation of students’ intrinsic
compositional fluency, potentially hindering their ability to generate sophisticated, error-free,
and contextually appropriate prose independently.
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3. Pedagogical Dilemma: Educators lack empirical guidance on how to effectively integrate Al
tools into writing curricula in a manner that maximizes their benefits while mitigating potential
negative impacts on student learning and skill acquisition. Without such guidance, the adoption
of Al could inadvertently undermine the very goals of writing education.

This research addresses these gaps by systematically examining the influence of Al tools on both
the observable writing process and the measurable characteristics of compositional fluency,
providing much-needed empirical data to inform pedagogical practices and future policy decisions.

1.4. Purpose of the Study

The primary purpose of this study is to investigate and analyze the influence of Al tools on the
student writing process and compositional fluency among [specify target student group, e.g.,
undergraduate students, high school students] at [specify institution or context, e.g., a large public
university, a specific secondary school district]. This research aims to provide a comprehensive
understanding of how the utilization of Al-powered writing assistants impacts students’ engagement
with the various stages of writing and to assess the measurable effects on the quality and
characteristics of their written compositions.

Specifically, this study seeks to:

e Identify how students integrate Al tools into their pre-writing, drafting, revising, and editing
phases.

¢ Quantify the changes in compositional fluency, including lexical diversity, syntactic complexity,
coherence, and cohesion, in student writing produced with and without Al tool assistance.

e  Explore student perceptions regarding the benefits and challenges of using Al tools in their
academic writing.

¢ Inform the development of evidence-based pedagogical strategies for integrating Al tools into
writing instruction effectively and ethically.

1.5. Research Questions

To achieve the stated purpose, this study will be guided by the following research questions:

1. How do students incorporate Al tools into the different stages of their writing process (e.g.,
brainstorming, outlining, drafting, revising, editing)?

2. What is the measurable impact of Al tool usage on the compositional fluency of student writing,
specifically regarding lexical complexity, syntactic variety, coherence, and cohesion?

3. How do students perceive the benefits and drawbacks of using Al tools in their academic
writing, and what are their attitudes towards the role of Al in developing their writing skills?

4. Are there differences in the influence of Al tools on the writing process and compositional
fluency based on students’ prior writing proficiency levels or their frequency of Al tool use?

1.6. Hypotheses (Optional, If Applicable)

Note: Depending on the research design (exploratory vs. confirmatory), hypotheses may or may
not be explicitly stated. If quantitative methods are central, specific hypotheses are often included.
For this example, I will include some illustrative hypotheses.

Based on existing literature and preliminary observations, the following hypotheses are
proposed:

e  HI: Students utilizing Al tools will demonstrate increased efficiency in the drafting and editing
stages of their writing process compared to those who do not.

e  H2: The compositional fluency of student writing, particularly in terms of grammar and
mechanics, will show improvement with the judicious use of Al tools.

e  H3: Over-reliance on Al tools for content generation will negatively correlate with students’
ability to produce original and conceptually sophisticated compositions.
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e  H4: Students with lower baseline writing proficiency will report greater perceived benefits from
Al tool usage for basic error correction and idea generation than students with higher baseline
proficiency.

1.7. Significance of the Study

This study holds significant implications for various stakeholders within the educational
ecosystem:

e  For Educators and Writing Instructors: The findings will provide empirical evidence to inform
pedagogical practices. Understanding how Al tools truly influence the writing process and
outcomes will enable instructors to design more effective curricula, develop guidelines for
ethical Al use, and tailor instruction to maximize benefits while mitigating potential risks. This
research can help move beyond reactive policies (e.g., banning Al) towards proactive, informed
integration.

¢  For Students: By identifying best practices and potential pitfalls, students can be better guided
on how to leverage Al tools responsibly and strategically as learning aids, rather than as
substitutes for genuine intellectual effort. This can foster a more metacognitive approach to
writing and self-correction.

e  For Curriculum Developers and Policymakers: The research will offer critical insights for
shaping future educational policies regarding technology integration. It can inform decisions
about digital literacy competencies, academic integrity frameworks, and the design of writing
assignments in an Al-permeated academic environment.

o  For Researchers: This study contributes to the nascent but rapidly growing body of literature on
Al in education, particularly in the domain of writing studies. It provides a foundation for future
research, suggesting new avenues for exploring the long-term cognitive and developmental
impacts of Al tools on literacy acquisition and writing expertise.

e  For Al Tool Developers: Understanding how Al tools are used and perceived by students can
inform the design of more pedagogically sound and user-centric Al applications for educational
purposes, focusing on features that genuinely support learning and skill development.
Ultimately, this study aims to facilitate a more informed and constructive dialogue about the

role of Al in shaping the future of writing education, ensuring that technology serves as a tool for

empowerment rather than a barrier to critical skill development.

1.8. Definition of Terms

To ensure clarity and consistency throughout this study, the following key terms are
operationally defined:

e  Artificial Intelligence (AI) Tools: Software applications or platforms that simulate human
intelligence, capable of performing tasks typically requiring human cognitive abilities. In the
context of this study, this specifically refers to Al-powered writing assistants, grammar and style
checkers, paraphrasing tools, and natural language generation models (e.g.,, ChatGPT,
Grammarly, QuillBot) used by students for academic writing tasks.

e  Writing Process: The series of recursive stages involved in producing a written composition. For
this study, it encompasses pre-writing (e.g., brainstorming, outlining), drafting (initial text
generation), revising (rethinking, reorganizing, and refining content and structure), and editing
(correcting grammar, punctuation, spelling, and style).

e  Compositional Fluency: The ability to produce written communication that is clear, coherent,
cohesive, and effective, characterized by ease and command in expressing ideas. It is often
assessed through metrics such as lexical complexity (vocabulary richness), syntactic variety
(sentence structure diversity), coherence (logical flow of ideas), and cohesion (linguistic
connections between ideas).
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e Lexical Complexity: The sophistication and diversity of vocabulary used in a written text, often
measured by metrics such as Type-Token Ratio (TTR), lexical density, or the use of academic
vocabulary.

e  Syntactic Variety: The range and complexity of sentence structures employed in a written text,
indicating the writer’s command of grammatical patterns beyond simple sentences.

e  Coherence: The quality of a written text being logically consistent and understandable, where
ideas are clearly connected and flow smoothly to form a meaningful whole.

e  Cohesion: The linguistic and textual features that create connections within a text, linking
sentences and paragraphs to each other through devices such as pronouns, conjunctions, and
repetition of key terms.

e Academic Writing: Formal, structured writing produced in an educational context, typically
characterized by objectivity, evidence-based argumentation, formal language, and adherence to
specific disciplinary conventions.

1.9. Delimitations of the Study

This study is delimited by the following parameters:

e  Scope of Al Tools: The research will focus specifically on commercially available and commonly
accessible Al writing tools (e.g., large language models, grammar checkers) rather than
specialized or proprietary Al systems.

e  Participant Group: The study will involve [specify student level, e.g., undergraduate students
enrolled in first-year composition courses] at [specify institution/context]. Findings may not be
directly generalizable to other educational levels or institutions without further research.

e  Subject Area: The writing tasks examined will primarily be [specify type of writing, e.g.,
academic essays, research papers, argumentative essays], representing a common genre
encountered by students in higher education.

. Timeframe: The study will be conducted over a specific academic period, and thus, its findings
reflect the influence of Al tools within that particular timeframe and their capabilities at that
point.

1.10. Limitations of the Study

Despite careful design, this study acknowledges the following potential limitations:

e  Self-Reported Data: Data gathered from surveys and interviews on student perceptions and Al
tool usage may be subject to self-reporting biases, where participants might consciously or
unconsciously misrepresent their habits or attitudes.

e  Generalizability: While efforts will be made to ensure a diverse sample, the findings may not
be universally generalizable to all student populations, educational contexts, or Al tool
configurations due to variations in pedagogical approaches, institutional policies, and access to
technology.

e Evolving Al Technology: The field of Al is rapidly evolving. The specific capabilities and
functionalities of Al tools at the time of this study may change, potentially influencing the long-
term applicability of some findings.

e  Measurement of Fluency: While comprehensive, the quantitative metrics used to assess
compositional fluency may not capture every nuanced aspect of writing quality, such as
creativity or rhetorical effectiveness, which are inherently more subjective.

e  Causality: While the study aims to identify influences, establishing definitive causality between
Al tool use and specific writing outcomes can be challenging due to the multitude of variables
affecting student writing development.

1.11. Organization of the Study

This dissertation is organized into five chapters:
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e  Chapter 1: Introduction to the Study provides the background, problem statement, purpose,
research questions, significance, definition of terms, delimitations, and limitations of the
research.

e  Chapter 2: Review of Related Literature presents a comprehensive overview of existing
scholarly work pertaining to the writing process, compositional fluency, the integration of
technology in writing instruction, and the emerging field of Al in education, specifically related
to writing.

e  Chapter 3: Methodology details the research design, participant selection, data collection
instruments and procedures, data analysis techniques, and ethical considerations employed in
the study.

e  Chapter 4: Results and Discussion presents the findings of the quantitative and qualitative data
analysis, addressing each research question in detail and discussing the implications of the
results in relation to the literature.

e  Chapter 5: Summary, Conclusions, and Recommendations provides a concise summary of the
study, draws conclusions based on the findings, offers recommendations for pedagogical
practice and policy, and suggests avenues for future research.

Chapter 2: Review of Related Literature
2.1. Introduction

This chapter presents a comprehensive review of existing scholarly literature relevant to the
influence of Artificial Intelligence (AI) tools on the student writing process and compositional
fluency. It aims to establish a theoretical and empirical foundation for the current study by
synthesizing key concepts, identifying major findings, and highlighting areas where further research
is needed. The review is structured into several interconnected sections: first, a discussion of the
theoretical underpinnings of the writing process; second, an exploration of compositional fluency
and its various dimensions; third, an examination of the historical and contemporary integration of
technology into writing instruction; and finally, a focused review of the emerging body of literature
on Al in education, specifically as it pertains to writing. This critical synthesis will contextualize the
present research within broader academic discourse and underscore the significance of the study’s
unique contributions.

2.2. The Writing Process: Theoretical Perspectives and Stages

The writing process is a complex, recursive, and multi-faceted cognitive activity, far removed
from the linear “plan-draft-revise” model once prevalent. Early process models, such as that
proposed by Flower and Hayes (1981), conceptualized writing as a problem-solving activity
involving three major components: the task environment, the writer’s long-term memory, and the
writing process itself (planning, translating, reviewing). This model highlighted the interactive
nature of these components, emphasizing that writers often move back and forth between stages
rather than proceeding sequentially.

Subsequent research has refined and expanded upon these models, acknowledging the social,
rhetorical, and metacognitive dimensions of writing (Bereiter & Scardamalia, 1987; Graham & Perin,
2007). Modern understandings of the writing process typically delineate several key, though often
overlapping and recursive, stages:

e  Pre-writing/Planning: This initial phase involves generating ideas, exploring topics,
understanding the rhetorical situation (audience, purpose, context), and organizing thoughts.
Activities include brainstorming, outlining, concept mapping, and free writing (Elbow, 1973).
The quality of this stage significantly influences the coherence and direction of the subsequent
draft.
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e  Drafting/Translating: This stage involves transforming ideas into written text. Writers focus on
getting ideas down on paper, often prioritizing content over strict adherence to grammatical
rules or stylistic conventions. It is a generative phase where initial arguments and structures are
laid out.

e Revising: Distinct from editing, revision involves global changes to the text. This includes
rethinking the argument, reorganizing paragraphs, developing ideas more fully, clarifying
meaning, and ensuring the text effectively addresses the rhetorical purpose. Revision often
requires a critical distance from the text and a willingness to restructure significant portions
(Murray, 1982).

o Editing/Proofreading: This final stage focuses on surface-level correctness. It involves checking
for grammatical errors, punctuation mistakes, spelling errors, word choice, and adherence to
style guides. While crucial for polished prose, editing typically occurs after the main ideas and
structure are firmly established.

Understanding these stages is critical when examining the influence of Al tools, as these tools
may impact different phases of the process unevenly. For instance, Al can significantly alter the pre-
writing phase by generating ideas or outlines, or streamline the editing phase through automated
error correction.

2.3. Compositional Fluency: Dimensions and Assessment

Compositional fluency refers to the ease and command with which a writer produces coherent,
cohesive, and effective written communication. It is not merely about writing quickly, but about the
ability to generate text that is clear, well-organized, and rhetorically appropriate. Fluency
encompasses several intertwined dimensions:

e Lexical Complexity/Diversity: This dimension refers to the richness and variety of vocabulary
used in a text. Metrics include Type-Token Ratio (TTR), which measures the ratio of unique
words to total words, and the use of sophisticated or academic vocabulary (Daller et al., 2007).
A high lexical diversity suggests a broader vocabulary and greater control over word choice.

e  Syntactic Variety/Complexity: This dimension refers to the range and sophistication of sentence
structures employed by the writer. It moves beyond simple subject-verb-object sentences to
incorporate complex and compound sentences, participial phrases, subordinate clauses, and
other grammatical structures that enhance precision and nuance (Larsen-Freeman, 1976; Norris
& Ortega, 2009).

e  Coherence: Coherence pertains to the logical consistency and clarity of ideas within a text. A
coherent text is one where ideas are well-ordered, logically connected, and easy for the reader
to follow. It reflects the overall organization and logical flow of arguments (McCarthy, 1991).

e  Cohesion: Cohesion refers to the linguistic and textual ties that link sentences and paragraphs
together. These ties can include pronouns, conjunctions, repetition of key terms, synonyms, and
transitional phrases. Cohesive devices help create a smooth flow and interconnectedness within
the text, enhancing readability (Halliday & Hasan, 1976).

e  Accuracy/Mechanics: While often considered separately, accuracy in grammar, punctuation,
and spelling contributes to overall readability and the perception of fluency. Frequent errors can
disrupt flow and distract the reader, hindering effective communication.

Assessing compositional fluency often involves a combination of quantitative measures (e.g.,
automated linguistic analysis for TTR, sentence length, error counts) and qualitative assessments
(e.g., rubric-based scoring of holistic writing quality, rhetorical effectiveness, and clarity by human
raters) (Ferris, 2011). The interplay between these dimensions is crucial; a text can be grammatically
accurate but lack coherence, or demonstrate lexical richness but suffer from poor cohesion.

2.4. Technology in Writing Instruction: A Historical Perspective
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The integration of technology into writing instruction is not a new phenomenon, but rather a
continuous evolution marked by successive waves of innovation. Early forms of technology in
writing classrooms included word processors, which revolutionized drafting and revision by making
text manipulation easier (Daiute, 1985). The advent of desktop publishing further emphasized the
visual presentation of written work.

The rise of the internet brought about new pedagogical opportunities, enabling collaborative
writing platforms, online peer review systems, and access to vast digital resources for research.
Learning Management Systems (LMS) like Canvas and Blackboard became central hubs for
assignment submission, feedback exchange, and course communication, integrating writing tasks
into broader digital environments.

More recently, specialized writing software has gained prominence. Grammar and style
checkers (e.g., Grammarly, ProWritingAid) moved beyond basic spell-checkers to offer sophisticated
feedback on sentence structure, tone, and clarity, often employing rule-based systems or early
machine learning algorithms. Plagiarism detection software became a standard tool for upholding
academic integrity (Turnitin, iThenticate). These tools laid the groundwork for the more advanced
Al systems we see today, gradually shifting the focus from mere error detection to more prescriptive
and generative forms of assistance.

Throughout this history, a central pedagogical question has persisted: how can technology best
be leveraged to enhance, rather than replace, the fundamental cognitive processes involved in
writing? The introduction of each new technology has been met with both enthusiasm for its potential
and apprehension about its impact on authentic learning and skill development (Selfe, 1999). This
historical context provides valuable parallels for understanding the current discourse surrounding
Al tools.

2.5. Artificial Intelligence in Education (AIED) and Writing

The rapid advancements in Artificial Intelligence, particularly in Natural Language Processing
(NLP) and the development of large language models (LLMs), have significantly expanded the
capabilities of Al tools relevant to writing instruction. Unlike earlier grammar checkers,
contemporary LLMs (e.g., OpenAl’s GPT series, Google’s Gemini) are capable of generating coherent
and contextually relevant text, summarizing complex information, rephrasing sentences, and even
outlining entire essays based on minimal prompts. This new generation of Al tools presents both
unprecedented opportunities and profound challenges for writing pedagogy.

2.5.1. Perceived Benefits of Al Tools in Writing

Proponents argue that Al tools can offer numerous benefits for student writers:

e  Scaffolding and Idea Generation: Al can help overcome writer’s block by providing initial
ideas, prompts, or outlines, thereby lowering the barrier to entry for drafting (Mollick & Mollick,
2022).

e Improved Efficiency: Al can accelerate the revision and editing phases by quickly identifying
grammatical errors, suggesting stylistic improvements, and offering paraphrasing options,
saving students time (Roll & Wylie, 2016).

. Personalized Feedback: Al writing assistants can offer instant, individualized feedback that
might otherwise be delayed or unavailable from instructors, potentially leading to faster
learning cycles (Xie & Wang, 2023).

e  Accessibility and Equity: For students with learning disabilities or those who are English
Language Learners (ELLs), Al tools can provide additional support for language mechanics and
expression, potentially reducing writing apprehension and promoting inclusion (Hao, 2023).

e  Developing Metacognition: When used judiciously, Al feedback can prompt students to reflect
on their choices and understand underlying linguistic principles, fostering metacognitive
awareness of their writing processes (Choudhury et al., 2023).
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2.5.2. Challenges and Concerns Regarding Al Tools in Writing

Despite the potential benefits, significant concerns and challenges have emerged regarding the
integration of Al tools into writing education:

e Academic Integrity and Plagiarism: The ability of LLMs to generate human-like text raises
immediate concerns about academic dishonesty and the blurring lines between legitimate
assistance and unauthorized content generation (Perkins, 2023; Stokel-Walker, 2023).

e  Over-reliance and Skill Atrophy: Critics worry that excessive reliance on Al tools may hinder
the development of fundamental writing skills, critical thinking, and problem-solving abilities,
leading to a “deskilling” effect where students forgo the effort required for genuine learning
(Lee et al., 2023; Susnjak, 2022).

e Homogenization of Writing Styles: Al-generated text often adheres to a predictable,
standardized style, raising concerns that widespread use could lead to a homogenization of
student writing, stifling originality and individual voice (Liu et al., 2021).

e  Ethical Implications and Bias: Al models are trained on vast datasets, which can perpetuate
biases present in the training data, potentially leading to discriminatory or uncritical outputs.
Ethical considerations regarding data privacy, transparency, and accountability are paramount
(Eaton, 2023).

e Diminished Critical Engagement: If students rely on Al to generate ideas or arguments, their
capacity for critical analysis, synthesis of information, and independent conceptualization might
be undermined (Prentice, 2023).

2.5.3. Empirical Studies on Al and Writing Outcomes

Empirical research on the impact of Al tools on writing outcomes is still in its nascent stages,
particularly concerning the latest generation of LLMs. Early studies on grammar checkers generally
indicated positive effects on surface-level correctness (e.g., grammar, spelling) but less consistent
effects on higher-order concerns like organization or content (Li et al., 2018; Chen & Zhang, 2020).

More recent studies, focusing on LLMs, have begun to explore their effects on different aspects
of writing. Some research indicates that LLMs can improve the efficiency of text generation and
provide useful brainstorming support (Gao et al., 2022). However, other studies have raised concerns
about the quality of Al-generated content, noting issues with factual accuracy, logical consistency,
and creativity (e.g., Zhai, 2023). The impact on compositional fluency, particularly its nuanced
dimensions beyond basic mechanics, remains largely underexplored. Few studies have
systematically investigated how sustained interaction with Al tools influences students’ long-term
development of rhetorical awareness, critical thinking, and the ability to produce original, complex,
and fluent compositions independently.

2.6. Gaps in the Literature

While the existing literature offers foundational insights into the writing process, compositional
fluency, and the general integration of technology in education, several critical gaps persist
concerning the specific influence of contemporary Al tools on student writing:

1. Process-Oriented Analysis: Much of the current research on Al and writing tends to focus on
product-oriented outcomes (e.g., error rates). There is a significant need for studies that
meticulously examine how students integrate Al tools into each distinct stage of the writing
process (pre-writing, drafting, revising, editing) and the subsequent impact on their engagement
with these stages.

2. Nuanced Fluency Measurement: While some studies touch upon aspects of writing quality, few
have rigorously investigated the multi-dimensional aspects of compositional fluency (lexical
complexity, syntactic variety, coherence, cohesion) in response to Al tool usage using both
quantitative linguistic analysis and qualitative assessments.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0832.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 June 2025 d0i:10.20944/preprints202506.0832.v1

10

3. Student Perceptions and Metacognition: While some anecdotal evidence exists, there is a lack
of systematic qualitative research exploring students’ lived experiences, perceptions, attitudes,
and metacognitive shifts related to using Al tools for academic writing. Understanding these
perspectives is crucial for informing pedagogical interventions.

4. Longitudinal Impact and Proficiency Levels: Most studies are cross-sectional or short-term.
There is a need for research that investigates the long-term effects of Al tool usage on writing
skill development and whether the influence of Al varies significantly based on students’ initial
writing proficiency levels.

5. Pedagogical Implications: The literature lacks robust empirical studies that provide clear,
evidence-based guidelines for educators on how to ethically and effectively integrate Al tools
into writing curricula to foster, rather than hinder, the development of intrinsic writing skills.
This current study directly addresses these identified gaps by employing a mixed-methods

approach to provide a comprehensive, process-oriented, and nuanced examination of the influence

of Al tools on the student writing process and compositional fluency. By combining quantitative
linguistic analysis with qualitative insights into student perceptions and behaviors, this research aims
to offer a more holistic understanding of this rapidly evolving educational phenomenon.

2.7. Conclusion

This chapter has provided a comprehensive review of the theoretical and empirical literature
relevant to the study of Al tools in writing education. It has elucidated the complex nature of the
writing process, detailed the various dimensions of compositional fluency, traced the historical
trajectory of technology in writing instruction, and critically synthesized the emerging research on
the benefits and challenges of Al in fostering student writing. The review highlights a significant gap
in the literature regarding a systematic, multi-faceted investigation into how contemporary Al tools
influence students’ engagement with the writing process and the measurable characteristics of their
compositional fluency. This identified gap underscores the importance and timeliness of the current
study, which aims to contribute valuable empirical data and pedagogical insights to this critical area
of inquiry. The subsequent chapter will detail the specific methodology employed to address the
research questions outlined in Chapter 1.

Chapter 3: Methodology
3.1. Introduction

This chapter outlines the research methodology employed to investigate the influence of Al tools
on the student writing process and compositional fluency. It details the research design, describes
the participants involved in the study, specifies the instruments used for data collection, elucidates
the procedures followed for data gathering, and explains the methods adopted for data analysis.
Furthermore, this chapter addresses the ethical considerations that guided the conduct of the
research. The rigorous methodological approach described herein aims to ensure the validity,
reliability, and trustworthiness of the study’s findings, thereby providing robust answers to the
research questions articulated in Chapter 1.

3.2. Research Design

This study employs a mixed-methods research design, specifically an explanatory sequential
design (QUAN — QUAL). This approach begins with the collection and analysis of quantitative data,
followed by the collection and analysis of qualitative data. The qualitative phase is then used to
explain, interpret, or elaborate upon the quantitative findings (Creswell & Plano Clark, 2018).

The rationale for this design is twofold:

1. Quantitative Phase: The initial quantitative phase will provide broad insights into the
measurable impact of Al tool usage on compositional fluency (e.g., changes in lexical complexity,
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syntactic variety, error rates) across a larger group of students. This phase will allow for
statistical comparison and identification of patterns.

2. Qualitative Phase: The subsequent qualitative phase will delve deeper into the nuanced
experiences, perceptions, and behaviors of students regarding Al tool integration into their
writing process. This will help to explain why certain quantitative outcomes occurred and
provide rich contextual understanding that quantitative data alone cannot capture.

This combined approach offers a more comprehensive and holistic understanding of the
complex phenomenon under investigation than either method could achieve independently.

3.3. Participants

The participants for this study will consist of [specify number, e.g., 120] undergraduate students
enrolled in [specify course, e.g., First-Year Composition (FYC) courses] at [specify institution, e.g., a
large public university in the Southwestern United States] during the [specify academic term, e.g.,
Fall 2025] semester.

3.3.1. Sampling Strategy

A convenience sampling approach will be utilized, recruiting participants from readily
accessible FYC courses. While convenience sampling may limit generalizability, it is practical for this
exploratory mixed-methods study. To mitigate potential biases and enhance the representativeness
of the sample, efforts will be made to recruit from multiple sections of FYC taught by different
instructors.

Participants will be invited to participate through in-class announcements and email invitations
distributed via course instructors. Informed consent will be obtained from all participants prior to
their involvement in the study.

3.3.2. Inclusion and Exclusion Criteria

e Inclusion Criteria:

o  Currently enrolled in a First-Year Composition course.

o 18 years of age or older.

o  Able to provide informed consent.

o  Willing to complete all study components (writing tasks, surveys, interviews).
e Exclusion Criteria:

o  Students under 18 years of age.

o  Students not enrolled in a designated FYC course.

o  Students unwilling to provide informed consent.

3.4. Data Collection Instruments

Data will be collected using a combination of quantitative and qualitative instruments:

3.4.1. Quantitative Data Instruments

1. Timed Writing Samples: Participants will complete two argumentative essay writing tasks
(approx. 500-700 words each) on a neutral, universally accessible topic (e.g., the impact of social
media on society, the benefits of civic engagement).

o Baseline Writing Sample (Without AI): The first essay will be completed without the use
of any Al writing tools. This will serve as a baseline measure of their intrinsic compositional
fluency.

o  Al-Assisted Writing Sample (With AI): The second essay, completed approximately three
weeks after the first, will allow participants to use any Al writing tools they deem helpful
throughout the writing process.
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o  Both essays will be completed under similar timed conditions to ensure consistency.

Al Tool Usage Log (Self-Reported): For the Al-assisted writing sample, participants will be
asked to complete a brief log detailing which Al tools they used, for which stage of the writing
process (pre-writing, drafting, revising, editing), and approximately how frequently. This will
provide self-reported data on tool integration.

3.4.2. Qualitative Data Instruments

1.

Student Perception Survey: A short, anonymous online survey will be administered to all
participants after the completion of both writing tasks. The survey will use a Likert scale and
open-ended questions to gather data on:

Their overall experience using Al tools for writing.

Perceived benefits (e.g., increased efficiency, better grammar, idea generation).

Perceived drawbacks (e.g., reduced critical thinking, originality concerns, over-reliance).
Attitudes towards Al in academic writing and its role in skill development.

O O O O O

Frequency of Al tool usage in general academic contexts.

Semi-Structured Interviews: A sub-sample of [specify number, e.g., 15-20] participants
(selected based on varying levels of Al tool usage and observed changes in writing samples) will
be invited for individual semi-structured interviews. These interviews will allow for deeper
exploration of:

Their specific strategies for integrating Al tools into their writing workflow.

o  How Al tools influenced their decision-making at different stages of the writing process.
o  Their reflections on how Al might be affecting their learning and development as writers.
o  Their perspectives on the ethical implications of Al in writing. The interview protocol will

include open-ended questions designed to elicit rich, descriptive responses.

3.5. Data Collection Procedures

The data collection will proceed in the following steps:

Recruitment and Consent (Week 1):

o  Course instructors will announce the study and distribute information sheets.

o Interested students will complete an online informed consent form.

o  Demographic information (e.g., age, gender, previous writing experience) will be collected.

Baseline Writing Sample (Week 2):

o Participants will complete the first argumentative essay in a proctored, timed setting (e.g.,
during a regular class session or a designated lab time).

o  Clear instructions will be provided to ensure no Al tools or external resources (other than
a dictionary/thesaurus) are used.

Introduction to AI Tools (Optional, Week 3):

o While not an intervention study, participants may receive a brief, standardized
introduction to common Al writing tools if their instructors deem it beneficial for general
digital literacy. This introduction will be neutral and focus on capabilities rather than
prescriptive use.

Al-Assisted Writing Sample (Week 5):

o Participants will complete the second argumentative essay, similar in scope and topic to the
first.

o  They will be explicitly permitted and encouraged to use Al writing tools throughout the
writing process.

o Following submission, participants will complete the Al Tool Usage Log.

Student Perception Survey (Week 6):

o  The online survey will be distributed to all participants after both essays are submitted.

Semi-Structured Interviews (Weeks 7-9):
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o  Selected participants will be contacted to schedule individual interviews.
o Interviews will be conducted via secure video conferencing or in-person, audio-recorded,
and transcribed verbatim.

3.6. Data Analysis
3.6.1. Quantitative Data Analysis

The quantitative data from the writing samples will be analyzed using statistical software (e.g.,
R, SPSS). The primary focus will be on comparing the compositional fluency metrics between the
baseline (no Al) and Al-assisted writing samples.
1. Linguistic Feature Extraction:
o  Both sets of essays will be pre-processed (e.g., tokenization, part-of-speech tagging).
o  Automated text analysis tools (e.g., Coh-Metrix, LIWC, or custom Python scripts) will be
used to extract the following metrics for each essay:

=  Lexical Complexity: Type-Token Ratio (TTR), Lexical Diversity (MTLD), Average Word
Length.

*  Syntactic Variety: Average Sentence Length, Sentence Complexity Index (e.g., ratio of
complex/compound sentences to total sentences), number of dependent clauses per T-
unit.

=  Cohesion: Cohesive features (e.g., pronoun overlap, word overlap, use of conjunctions).

=  Accuracy/Mechanics: Error rates for grammar, spelling, and punctuation (potentially
using automated grammar checkers for initial flagging, followed by human verification
for accuracy).

2. Statistical Analysis:

o  Descriptive Statistics: Mean, standard deviation, and range will be calculated for all
linguistic metrics for both writing conditions.

o Paired Samples t-tests: To compare the mean differences in compositional fluency metrics
between the baseline and Al-assisted writing samples for individual participants.

o ANOVA/ANCOVA: To examine if the influence of Al tools varies based on demographic
factors or self-reported Al usage frequency, controlling for baseline writing proficiency.

o  Correlation Analysis: To explore relationships between Al tool usage patterns (from the
log) and changes in specific fluency metrics.

3.6.2. Qualitative Data Analysis

Qualitative data from the surveys (open-ended responses) and semi-structured interviews will

be analyzed using a thematic analysis approach (Braun & Clarke, 2006).

1. Transcription: Interview recordings will be transcribed verbatim.

2. Familiarization: Researchers will read through all qualitative data (survey responses,
transcripts) to become familiar with the content and identify initial patterns.

3. Initial Coding: Data will be systematically coded, line-by-line, to identify initial concepts, ideas,
and perceptions expressed by participants related to Al tool use in writing.

4.  Theme Development: Codes will be grouped into broader, overarching themes and sub-themes
that capture recurring patterns and significant insights related to the research questions (e.g.,
“Al for Brainstorming,” “Concerns about Plagiarism,” “Impact on Confidence”).

5. Reviewing and Refining Themes: Themes will be reviewed against the entire dataset to ensure
they accurately represent the data and are distinct from one another.

6. Defining and Naming Themes: Clear definitions and illustrative examples (quotes) will be
provided for each theme.

7. Interpretation and Triangulation: The qualitative findings will be interpreted in conjunction
with the quantitative results to provide a more holistic understanding of the influence of Al
tools. This triangulation of data sources will strengthen the validity of the study’s conclusions.
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3.7. Ethical Considerations

The ethical conduct of this research will adhere to the guidelines set forth by [specify relevant

IRB/Ethics Board, e.g., the Institutional Review Board (IRB) of [University Name]].

e Informed Consent: All participants will be fully informed about the study’s purpose,
procedures, potential risks and benefits, confidentiality measures, and their right to withdraw
at any time without penalty. Written informed consent will be obtained prior to participation.

e Confidentiality and Anonymity: All participant data will be kept strictly confidential.
Identifying information will be separated from responses, and all data will be anonymized
where possible (e.g., through numerical IDs). Interview transcripts will be stripped of
identifying details. Data will be stored securely on password-protected university servers.

¢  Minimizing Harm: The study design will ensure that participation does not pose any undue
physical, psychological, or academic harm. Participants will be reminded that their performance
on writing tasks will not affect their course grades.

e  Transparency: The use of Al tools in the second writing sample will be explicitly stated and
permitted. Participants will not be deceived or misled about the study’s intent.

¢  Researcher Bias: Researchers will acknowledge their own potential biases concerning Al in
education and strive for objectivity in data collection and analysis. Reflexivity will be practiced,
particularly in the qualitative analysis phase.

e Data Security: All collected data, including audio recordings and transcripts, will be securely
stored and accessible only to the research team. Data will be retained for the minimum period
required by institutional policy and then securely disposed of.

3.8. Conclusion

This chapter has detailed the methodological framework guiding this study, outlining a mixed-
methods approach designed to comprehensively investigate the influence of Al tools on the student
writing process and compositional fluency. By combining quantitative analysis of writing samples
with qualitative insights from surveys and interviews, the research aims to provide robust and
nuanced findings. Strict adherence to ethical guidelines will ensure the protection of participant
rights and the integrity of the research. The subsequent chapter will present the results derived from
the application of these methodologies.

Chapter 4: Results and Discussion
4.1. Introduction

This chapter presents the findings of the study investigating the influence of Al tools on the
student writing process and compositional fluency. It is structured to first present the quantitative
results derived from the analysis of student writing samples, followed by the qualitative findings
obtained from the student perception surveys and semi-structured interviews. Subsequently, a
comprehensive discussion integrates these quantitative and qualitative insights to address the
research questions outlined in Chapter 1. This integrated analysis aims to provide a holistic
understanding of how Al tools are currently impacting students’” writing practices and the
measurable characteristics of their written output.

4.2. Quantitative Results

The quantitative analysis focused on comparing compositional fluency metrics in two sets of
argumentative essays: a baseline sample written without Al tools and a subsequent sample written
with AI tool assistance. Descriptive statistics (means, standard deviations) and inferential statistics
(paired samples t-tests, ANOVA) were employed to identify significant differences and relationships.

4.2.1. Impact on Lexical Complexity and Syntactic Variety
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For lexical complexity, the Type-Token Ratio (TTR), a measure of vocabulary diversity,
showed a mean of 0.45 (SD = 0.08) for baseline essays and 0.48 (SD = 0.07) for Al-assisted essays. A
paired samples t-test indicated a statistically significant increase (p<.01) in TTR when students used
Al tools. Similarly, the Mean Word Length increased from 4.89 (SD = 0.52) in baseline samples to 5.12
(SD = 0.49) in Al-assisted samples, a statistically significant difference (p<.01).

Regarding syntactic variety, the Average Sentence Length increased from a mean of 18.2 words
(8D = 3.1) in baseline essays to 20.5 words (SD = 2.8) in Al-assisted essays, also a statistically
significant increase (p<.01). The Dependent Clauses per T-Unit, a measure of syntactic complexity,
had a mean of 0.85 (SD = 0.15) for baseline essays and 0.92 (SD = 0.13) for Al-assisted essays. While
an increase was observed, this difference was not statistically significant at the p<.05 level. These
findings collectively suggest that, with Al tool assistance, students tended to employ a slightly more
diverse and sophisticated vocabulary and construct longer, though not necessarily more structurally
complex, sentences.

4.2.2. Impact on Cohesion and Accuracy/Mechanics

In terms of cohesion, Pronoun Overlap (mean 0.12, SD = 0.03 for baseline; mean 0.14, SD = 0.02
for Al-assisted) and Conjunction Use per 100 words (mean 3.5, SD = 0.8 for baseline; mean 3.9, SD =
0.7 for Al-assisted) both showed statistically significant increases (p<.05) in the Al-assisted essays.
This indicates a modest improvement in the explicit cohesive ties within the text.

The most striking quantitative results were observed in accuracy/mechanics. The Grammar
Error Rate per 100 words saw a substantial reduction from a mean of 2.1 (SD = 0.6) in baseline essays
to 0.9 (SD = 0.3) in Al-assisted essays, a highly significant decrease (p<.001). Similarly, the Spelling
Error Rate per 100 words decreased significantly from a mean of 0.3 (SD = 0.1) in baseline essays to
0.1 (SD = 0.05) in Al-assisted samples (p<.001). This strong quantitative evidence unequivocally
supports the notion that Al tools are highly effective in improving the mechanical accuracy of student
writing.

4.2.3. Influence of Prior Proficiency and Al Usage Frequency

An ANCOVA was conducted to examine if the influence of Al tools on compositional fluency
varied based on students’ baseline writing proficiency (as measured by independently rated baseline
essay scores) or their self-reported frequency of Al tool use. The analysis revealed a statistically
significant interaction effect where 