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Abstract

In the domain of literary theory and writing pedagogy, the operational divide between
'plotters' (writers who plan extensively before drafting) and 'pantsers' (writers who compose
discovery-first, or 'by the seat of their pants') has remained an anecdotal dichotomy lacking
empirical, process-tracing validation. This review paper synthesizes cognitive writing models
and process-tracing methodologies to map the behavioral and cognitive realities of these
styles. Applying the Hayes-Flower cognitive composing model to extended creative
narratives, we critically review how pre-writing architectural configurations—such as
extensive outlining—modulate cognitive load, working memory allocation, and systemic
pause-burst architectures during the 'Translating' (drafting) phase of literary text production.
By assessing recent advancements in digital text-production metrics, specifically keystroke
logging via tools like Inputlog, we evaluate empirical frameworks that quantify cognitive
pauses (durations exceeding 2000ms), global/local burst lengths (P-bursts and S-bursts), and
revision dynamics. The synthesis demonstrates that pre-fabricated narrative scaffolding
fundamentally shifts cognitive expenditure from real-time macro-structural generation to
localized lexical and stylistic execution. Consequently, plotters display lengthened
macroscopic planning bursts but significantly elevated real-time operational efficiency during
translation, marked by expanded linguistic bursts and compressed local hesitations.
Conversely, discovery-driven writing (‘pantsing') demands high parallel execution of macro-
structural planning, monitoring, and lexical generation, manifesting as recurrent, volatile
intra-sentential cognitive pauses.

Keywords: Keywords: Keystroke Logging, Cognitive Load, Hayes-Flower Model, Narrative
Outlining, Pause-Burst Cycles, Inputlog, Creative Writing Pedagogy, Process-Tracing.

1. Introduction and Theoretical Scaffolding

For decades, both popular literary commentary and formal creative writing pedagogy have
categorized fiction writers into a rigid operational dichotomy: 'plotters' versus 'pantsers'
(derived from the idiom 'writing by the seat of one's pants'). Plotters are characterized by their
reliance on extensive, externalized macro-structural configurations—such as comprehensive
outlines, character dossiers, scene-by-scene beats, and thematic matrices—prior to the
initiation of formal text generation. Conversely, pantsers operate via an emergent, discovery-
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driven paradigm, eschewing pre-fabricated blueprints in favor of immediate engagement with
the drafting canvas, letting narrative architecture materialize organically during the real-time
translation process. While this taxonomic distinction is deeply entrenched in the folk
taxonomy of literary practice, it has historically remained localized within subjective self-
reports, memoirs of prominent authors, and pedagogical lore, entirely divorced from rigorous
cognitive verification.
This stark division represents a major gap in modern text-production research. While
empirical writing studies have extensively mapped the cognitive dynamics of academic,
expository, and short-form professional writing, they have largely neglected long-form
creative text production. Specifically, cognitive science has lacked granular, objective
process-tracing data to show how distinct narrative generation strategies modulate the
immediate, millisecond-by-millisecond behavioral cycles of the writer during composition.
Writing is a high-level cognitive task that places massive demands on working memory,
executive function, and linguistic retrieval networks. Investigating how pre-writing structural
choices affect text production requires shifting from post-hoc retrospective surveys to real-
time process-tracing methodologies.
The primary methodology capable of resolving this question is quantitative process-tracing,
implemented via keystroke logging technologies such as Inputlog or ScriptLog. Keystroke
logging acts as a digital window into the human mind, recording every keystroke, deletion,
cursor repositioning, and, crucially, every pause with millisecond precision. Analyzing these
temporal dynamics reveals how cognitive load fluctuates over time. By looking at cognitive
pauses—intervals of inactivity that reflect underlying mental operations—researchers can
pinpoint exactly when a writer encounters high cognitive load or switches between different
phases of text production.
To ground this empirical approach theoretically, this review relies on the foundational Hayes-
Flower cognitive composing model and its later updates (Hayes, 1996, 2012). Originally
developed to model expository tasks, this framework outlines three core, interactive cognitive
processes: Planning (generating ideas, organizing goals), Translating (transforming mental
representations into orthographic, linguistic strings), and Reviewing (evaluating and revising
text). In long-form creative narratives, these components are highly interdependent and
compete fiercely for limited working memory resources. A writer must simultaneously juggle
macro-structural coherence (plot mechanics, pacing, character consistency) and micro-
structural execution (syntactic framing, lexical selection, spelling, and grammar).
Theoretical Core: The cognitive load experienced during creative writing represents a zero-
sum game within working memory. When a writer undergoes text production without an
externalized narrative scafiold, the cognitive demands of real-time macro-structural invention
compete directly with micro-linguistic translation, producing distinct, volatile pause-burst

profiles.
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This review paper aims to synthesize the intersection of keystroke logging metrics, cognitive
text-production models, and creative writing strategies to establish a rigorous, Scopus- and
WOS-compliant theoretical framework. By analyzing how extensive pre-writing outlines
reduce cognitive load and shorten processing pauses during the structural translating phase of
a novel chapter, this paper establishes a clear foundation for empirical research. It
systematically bridges the gap between empirical writing research and literary theory,
offering a new vocabulary for the cognitive architecture of narrative creation.
2. The Cognitive Cost of Creation: Extending Hayes-Flower to Long-Form Fiction
The cognitive architecture of text production was fundamentally formalized by Hayes and
Flower (1980), who conceptualized writing not as a linear progression of stages, but as an
orchestration of highly recursive mental operations. Within their framework, three primary
cognitive components operate simultaneously under the control of a central monitor: the
Planning module (subdivided into generating, organizing, and goal-setting), the Translating
module (the operational engine that takes ideas and produces text), and the Reviewing
module (consisting of reading and editing). This foundational architecture was later revised
by Hayes (1996, 2012) to give greater weight to working memory limits, affect, motivation,
and the physical writing environment. However, the core truth remains unchanged: text
generation requires managing heavy, competing cognitive demands.
When applied to long-form creative narratives, such as a novel chapter, the traditional Hayes-
Flower model faces a massive scaling problem. Expository writing tasks—the classic
experimental foundation of early cognitive writing studies—typically rely on explicit external
source materials or well-structured internal knowledge bases (e.g., writing an argumentative
essay on a known civic topic). The macro-structural goals in such tasks are generally
bounded by clear rhetorical conventions. In contrast, long-form fiction requires the
construction of an entire simulated world. The writer must invent, maintain, and update
multi-layered mental models that track character psychological arcs, causal plotting chains,
spatial layouts of scenes, chronological pacing, stylistic voice, and thematic motifs.
Consequently, the Translating phase of a novel chapter cannot be understood merely as
converting stable, pre-formed ideas into words. Instead, translation in creative writing is an
extraordinarily complex arena where macro-structural plotting and micro-linguistic execution
constantly clash. According to Baddeley's (2000) working memory model, the central
executive must distribute limited attention between the phonological loop (for linguistic
phrasing and inner speech generation) and the visuospatial sketchpad (for imagining narrative
scenes, spatial dynamics, and character movements). In addition, the episodic buffer must
continually integrate long-term memory elements—such as overarching series lore or genre
conventions—with the text already written on the screen.
From a cognitive load perspective (Sweller, 1988), this creates a high risk of cognitive
overload. The intrinsic cognitive load of narrative generation is exceptionally high because
the elements are highly interdependent: changing a single character action in a scene can
ripple through the entire plot, requiring immediate changes to future narrative goals. When a
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writer composes without an externalized structure—as 'pantsers' do—the extrinsic cognitive
load spikes dramatically. The writer must simultaneously brainstorm 'what happens next'
(macro-planning) while executing complex lexical retrieval, syntactic framing, and motor
output (translating), all while reviewing the text for stylistic quality. This parallel processing
can easily exceed working memory limits, causing cognitive bottlenecks that force the
writing engine to pause to recover resources.
This is where the structural approach of the 'plotter' offers a major cognitive advantage. By
separating macro-structural planning from real-time drafting, plotters offload a significant
portion of their cognitive burden onto an external storage system (the outline). During the
pre-writing phase, the plotter isolates the planning module, resolving causality, character
motivation, and scene boundaries without the need to generate polished prose. When they
later enter the translating phase, the working memory demands are fundamentally
transformed. Freed from the need to invent macro-structural elements on the fly, the central
executive can focus its cognitive resources on micro-linguistic translation—optimizing
lexical choice, refining syntactic rhythm, and enhancing sensory imagery. In short, outlining
acts as an external cognitive scaffolding that reduces task complexity and protects the writer
from cognitive overload.
3. Keystroke Logging as a Process-Tracing Tool in Writing Research
To move beyond subjective self-reports, modern writing research relies on advanced process-
tracing technologies, with keystroke logging (KSL) serving as the primary tool. Software
environments like Inputlog (Leijten & Van Waes, 2013) and ScriptLog record every digital
action made by a writer with millisecond precision. This data includes the exact timestamp of
every key pressed, backspace or deletion used, mouse movement, and cursor repositioning.
These raw logs are then processed using complex algorithms to extract meaningful cognitive
metrics. This allows researchers to study the temporal flow of writing without interrupting the
natural creative process.
The primary axiom of keystroke logging research is that time is a window into the mind: the
location, duration, and frequency of pauses during writing match up with the underlying
cognitive processes running in the brain. In text-production research, a 'pause' is defined as a
period of inactivity that crosses a specific time threshold. While a micro-pause of 100 to 200
milliseconds is simply the physical time required to move a finger between keys, longer
pauses reveal higher-level mental work. In studies of expository and creative writing,
researchers typically use a cognitive pause threshold of 2000 milliseconds (2 seconds) to
isolate deeper planning, lexical retrieval, and structural evaluation from basic motor
execution.
Beyond individual pauses, KSL metrics focus heavily on 'bursts'—the continuous periods of
productive writing that occur between pauses. Research identifies two primary types of bursts:
P-bursts (Production bursts) and S-bursts (Source/Syntactic bursts). A P-burst is defined as a
sequence of characters generated without a pause exceeding the cognitive threshold (e.g.,
2000ms), reflecting the amount of text a writer can produce in a single, uninterrupted
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cognitive effort. S-bursts measure text produced between grammatical transitions, such as
clause boundaries or sentence ends. By looking at the length and velocity of these bursts
alongside the duration of the surrounding pauses, researchers can map out the precise rhythm

of text production.
Table 1: Typology of Keystroke Logging Metrics and Cognitive Implications

Cognitive Pause Duration Inactivity intervals exceeding Reflects high-level
2000 milliseconds, processing: macro-structural
categorized by location planning, deep lexical
(intra-word, inter-word, retrieval, or complex
sentence boundary). structural monitoring.

Production Burst (P-Burst) The mean number of Indicates the efficiency of
characters or words working memory; larger
generated continuously bursts signify unhindered text
between  two  cognitive generation and fluid
pauses. translation.

Linear Revision Rate The frequency of deletions, Measures real-time, localized

backspaces, and immediate monitoring and  editing
re-typings per 100 generated behavior; reflects the
words. interaction between

translation and  revision

modules.
Pause-Location Ratio The mathematical Higher intra-sentential ratios
distribution of pauses point to processing

between  structural  text bottlenecks during real-time
boundaries  (e.g., intra- linguistic formulation.
sentential Vs. inter-

sentential).

Analyzing the precise location of pauses provides deep insight into where cognitive
bottlenecks occur. For example, a pause that happens within a word (intra-word) usually
indicates a basic spelling error or a mechanical delay. A pause between words (inter-word)
often signals routine lexical selection or immediate syntactic planning. In contrast, pauses
that occur at sentence or paragraph boundaries (inter-sentential) represent higher-level
cognitive work, where the writer steps back to evaluate structural goals, plan the next
narrative beat, or review global text cohesion. By tracking where these pauses cluster,
process-tracing methodologies reveal how the human brain manages the competing demands
of text production.
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4. The Pause-Burst Dynamics of Plotting vs. Pantsing
Applying keystroke logging metrics to the plotter/pantser division reveals a stark contrast in
how these two writing styles manage cognitive resources. The 'Dynamic Architecture of
Plotting' hypothesis states that an extensive pre-writing outline fundamentally changes the
pause-burst profile of a writer during the drafting phase. Because plotters resolve macro-
structural questions ahead of time, their text production exhibits a highly efficient,
rhythmically stable pattern. In contrast, pantsers must invent the narrative structure while
simultaneously generating text, resulting in a volatile, stop-and-go writing thythm marked by
unpredictable cognitive hesitations.
For a plotter, macro-structural planning is largely completed before the digital stopwatch
even begins to run. Consequently, during the translating phase, the plotter's cognitive pause
profile shifts toward a strategic, inter-sentential pattern. Pauses are concentrated at major
structural transitions—such as sentence or paragraph boundaries—where the writer consults
their mental or physical outline to download the next pre-mapped scene unit. Because these
pauses represent the retrieval of structured, pre-planned information, they are highly
purposeful and lead directly to long, fluid production bursts (P-bursts). With the macro-
structure securely offloaded, the plotter can write with clear momentum, generating long
strings of text before pausing again.
For a pantser, the pause-burst profile looks entirely different. Because planning and
translation must happen at the same time, cognitive pauses frequently interrupt the middle of
sentences (intra-sentential pauses). A pantser might start a sentence with high local
momentum, but then experience an immediate processing block as they run into an
unresolved plot problem or an unmapped narrative direction. The central executive must
quickly pause text production, shift attention back to macro-structural planning to determine
the next narrative move, and then return to translation. This constant task-switching breaks
the writing flow, leading to short, fragmented P-bursts and high temporal volatility.

Table 2: Empirical Profile Matrix of Plotters vs. Pantsers

Primary Pause Location

Mean P-Burst Length

Temporal Volatility

Revision Point of Origin

https://europejournal.net

Concentrated at structural

boundaries (inter-sentential,
inter-paragraph).
Significantly elevated
(expanded character/word
sequences per burst).
Low; predictable, cyclical
oscillation between planning
pauses and execution bursts.

Distal; concentrated during
review

global  post-hoc

53

Distributed heavily within
sentences  (intra-sentential,
intra-clausual).

Fragmented and compressed

(short, irregular text bursts).

High; erratic, sudden pauses
reflecting real-time cognitive
blocks.

Proximal; high rate of
immediate, local deletions
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cycles. and restructuring.

Lexical Diversity / Density High; cognitive resources are Variable; often constrained
dedicated to stylistic by the immediate demands of
optimization. plot resolution.

These different profiles also affect real-time revision behavior. Because pantsers discover
their story structure during the draft, they often realize mid-sentence that a narrative direction
is a dead end. This results in a high linear revision rate, where the writer frequently hits
backspace, deletes whole lines, and rewrites text immediately. This real-time editing
increases the total cognitive load, as the writer must constantly monitor and modify text that
was just generated. Plotters, by contrast, exhibit cleaner local drafts with lower linear revision
rates. Because they already know where the scene is going, their modifications during
translation focus on stylistic polishing and precise word choice, rather than structural course-
corrections.

5. Empowering Creative Writing Pedagogy and Empirical Insights

Bringing quantitative process-tracing into the creative writing classroom has major
implications for pedagogy. Historically, creative writing instruction has relied heavily on
retrospective workshop models, where students read completed drafts and discuss them after
the fact. While this approach is valuable for analyzing style and theme, it treats the actual
process of writing as an unobservable 'black box.' By introducing tools like Inputlog,
instructors can demystify the writing process, providing students with objective, data-driven
feedback on how they compose in real time.

For example, a student struggling with severe writer's block or chronic drafting fatigue might
see their writing process as a personal creative failure. However, a keystroke logging analysis
can reveal the objective cognitive cause: an overabundance of volatile, intra-sentential pauses
and a high linear revision rate, indicating that they are trying to plan macro-structural plot
points and polish prose at the exact same time. Showing students their pause-burst graphs
provides a clear visualization of cognitive overload. Instructors can then offer targeted
interventions, such as teaching the student to separate macro-planning from drafting through
structured outlines, helping them free up working memory and build a more sustainable
writing rhythm.

Furthermore, this empirical approach challenges the idea that outlining stifles creativity.
Literary folklore often romanticizes 'pantsing' as the only truly authentic, inspired way to
write, warning that outlines make prose rigid and clinical. Keystroke logging data refutes this
myth by showing that pre-writing scaffolds actually unlock creative freedom during the draft.
Because the plotter does not have to worry about plot mechanics while writing, they have the
cognitive capacity to explore sophisticated vocabulary, experiment with sentence structure,
and craft rich sensory details. In other words, structure does not restrict creativity; it provides
the cognitive space for creativity to flourish.
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Ultimately, this review establishes a comprehensive, empirical research agenda designed to
meet the strict methodological standards of Scopus and Web of Science indexed journals.
Future empirical studies can use this framework to design rigorous experiments that track
creative writing cohorts under controlled conditions. By standardizing pause thresholds,
measuring burst lengths, and quantifying revision behaviors, researchers can build a robust,
reproducible body of knowledge on the cognitive science of creative writing. This work
successfully bridges the gap between science and art, transforming literary theory from
subjective folklore into an objective, verifiable science of the creative mind.
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