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Abstract

In narrative writing, crafting a well-structured plot requires more
than ordering events, regardless of whether the work is a novel or
a short story. To construct such a plot, writers typically adopt a
narrative framework. However, adhering to a narrative framework
can be cognitively demanding for novice writers, as traditional text-
first approaches conceal the underlying structure, leaving them
to manage many story elements while balancing coherence with
creativity. Drawing on prior literature on narrative structuring and
Al-assisted writing tools, we identified three fundamental chal-
lenges that novice writers face when constructing a plot: (1) align-
ment of narrative structure, (2) coherence, (3) plot ordering. We
address these challenges through a visual narrative pipeline and its
web-based implementation, StoryPilot, which provides a workspace
to fulfill the pipeline steps by arranging narrative blocks, validat-
ing plot coherence as it evolves, and guiding alignment with the
intended narrative schema.

CCS Concepts

« Human-centered computing — Interactive systems and
tools; Interaction design process and methods.
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1 Introduction

In narrative writing, plot refers to the structured organization of
story events, including temporal order and causal relationship, that
supports the narrative arcs [21]. Established narrative frameworks,
from Aristotle’s three-act framework to contemporary story gram-
mar models, serves dual functions in plot crafting: (1) they define
expectation about how stories unfold, shaping comprehension and
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impact [11, 20, 28], and (2) they provide cognitive scaffolds that
help writers organize complex ideas into coherent plots [8, 11, 29].

Adhering to a defined narrative convention and structural form
is one of the main aspects that makes crafting a coherent plot cog-
nitively demanding, especially for inexperienced writers. Novices,
indeed, must coordinate multiple interdependent elements on dif-
ferent cognitive layers, like character development, maintaining
causal chain of events, temporal and spacial consistency, while
shaping the plot to fit a defined narrative pattern [4, 34]. Narrative
conventions function as an alignment between writers and audi-
ence, by establishing expectations about what matters and how
events relate, thus supporting comprehension and engagement.
Moreover, different narrative forms (e.g., drama, crime, TV series)
rely on distinct frameworks, and writers must align plot develop-
ment with the expectations of the chosen medium and genre. The
tension between structural rigor and creativity often leads to a stall,
where novices struggle to balance coherence and expression [4, 34].
Current workflows make these structural commitments hard to
manage because planning, drafting, and revision are split across
disconnected representations (e.g., notes, outlines, prompts), and
errors are detected late, often after substantial text has been written.

In addition, most of the approaches fail at providing actual guid-
ance for novice writers in constructing and revising narrative struc-
ture. According to established cognitive models of composition
[3, 9], the difficulty of maintaining narrative coherence is funda-
mentally a representational challenge. Without an explicit represen-
tation of the narrative structure, novice writers struggle to evaluate
and manipulate plot dependencies [13, 14]. In contrast, professional
writers often rely on external representation like character maps or
diagrams to convert abstract relationship in a more human-readable
format [26, 35], lowering the cognitive load required to build a well-
constructed plot [15, 18].

Together, this foundation and prior research on external repre-
sentations on both writing and cognitive role in supporting plan-
ning and revision [7, 12, 18, 30] suggest that traditional text-first
drafting is ill-suited for novices. In this approach, indeed, writers
produce continuous prose first and only later infer or repair the
plot, thus masking the narrative architecture and forcing novices to
rely on an internal mental model while balancing consistency and
creativity. While workflows that allows sentence-level refinement,
visualization, and manipulation of plot components [10, 22, 25, 38]
can reduce the cognitive load by externalizing story elements, they
prioritize passive visualization and mirrors the writer’s existing
expertise in a graphical environment. As a result, such tools may
be less supportive for novices, since they usually assume a baseline
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of narrative framework competence and writing skills that they
have yet to develop. To address these difficulties, we propose a
visual pipeline that moves beyond visualization by making plot
structure explicit and manipulable. This pipeline is implemented in
StoryPilot, a web-based tool that serves as a medium to translate
the pipeline steps in to a graphical user interface. The pipeline
scaffolds narrative frameworks in well-defined objects with spe-
cific constrains. Writers can compose the plot by arranging and
linking narrative beats, which are the core components, with each
beat embedding a specific narrative function. Finally, it provides
just-in-time validation of plot coherence and structural alignment
as the story evolves. StoryPilot interface is composed using familiar
and well-known UI interactions such as drag-n-drop, pop-up for
feedback, and easy tabs navigation to fulfill the pipeline steps and
to keep the focus on the narrative building task. By coupling direct
structural manipulation with guidance, the StoryPilot pipeline im-
plementation aims to reduce novices’ reliance on internal mental
models and help them iterate without losing narrative consistency.

2 Background

Writing a plot with a specific narrative framework require writers to
follow an explicit structure (e.g., Freytag’s pyramid, One-Act Play).
Even when the structure is known, executing it in prose can be te-
dious since writers must keep track of multiple framework-specific
constrains, such as what must happen when, which elements must
recur, and tone consistency. From a cognitive load perspective, com-
plex tasks can overload working memory, negatively affecting the
writing process [14]. Despite the rise of Al-assisted story writing
tools, most of them still treat the narrative structure as an implicit
by-product of the generation process rather than an object that can
be constructed, inspected, and corrected.

Work in this direction [2, 22, 24, 24, 27, 31] shows benefits from
interacting with structural representations directly, with graph and
plan-centric tools externalizing relationships or node-like work-
flows making high-level manipulation more concrete. These so-
lutions support disciplined ordering by making progression an
explicit design object. Other tools have different perspective, in-
stead, relying on the ability of the writers to compose story by
writing directly in prose. These systems make creation feasible
by letting users assemble stories from discrete units (e.g., blocks,
particles, symbols, or computational primitives) [6, 16, 17, 33]. This
framing helps novices quickly construct valid artifacts and itera-
tively elaborate them. However, the guidance tends to be implicit
in the available pieces and composition rules, so broader narrative
consistency emerges from how the author connects modules over
time rather than being continuously surfaced during composition.
Recent LLM-enabled writing tools expand support beyond static
templates by emphasizing interactive control and rapid exploration.
Some primarily focus on text level co-writing [36, 37], like con-
tinuation or rewrites, while others provide light steering signals,
emphasize exploring a wide space of alternatives, or support re-
combining fragments into emergent story directions [5, 19, 32]. Yet,
the “control loop” still often runs through prompts, selection, and
revision—shaping on what gets generated more than through an
inspectable representation of the evolving story structure. However,
cognitive models of narrative writing [9] suggest that writers do not
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primarily need help generating prose. Leaving the creative work
to LLMs can, indeed, shift attention away from structural decision
making and, as a side effect, produce more uniform plot, flattening
variation and homogenizing narrative [1, 23]. Instead, novices can
benefit most from support for structural decisions that determinate
whether a sequence of scenes leads to a correct narrative structure
and purposeful plot: how events are ordered, how causal dependen-
cies remain consistent, and how the evolving draft conforms to the
intended narrative both under structural and semantic perspective.

3 Narrative Design Challenges

Building on these prior works on narrative cognitive models and
Al-assisted authoring we distilled three persistent challenges that
repeatedly surface when writers move from ideas to plot: alignment
to narrative structure, narrative coherence, plot ordering.
Alignment of Narrative Structure refers to a writer’s ability to
follow a specific narrative plot in ways that are consistent with the
functional roles of structural components (e.g., exposition, rising
action, climax, resolution). Common forms of misalignment include:

o Structural omissions: Skipping essential narrative phases en-
tirely, resulting in deformed stories structure.

o Functional violations: Introducing characters or conflicts in
the wrong structural phases.

o Tonal misplacement: Inserting humor, reflection, or relief
events within structurally high-tension segments, or the op-
posite, introducing intense action during moments intended
for setup or transition.

This challenge stems not from a lack of narrative understanding
or creativity, but from the difficulty of managing structural con-
straints, causal relationships, and expressive intent within tradi-
tional text-based writing environments. In fact, when writing in
prose, narrative structure remains implicit and fragmented across
text, making it difficult for writers to know if they are correctly
following the intend narrative schema. For instance a novice may
open with a battle because it feels immediately “exciting,” but with-
out setup the audience has no context to grasp the stakes or invest
in the outcome. Conversely, resolving the central conflict during
rising action can drain the climax of its purpose, leaving the story
without a meaningful peak in tension.

Narrative Coherence encompasses the challenge of maintain-
ing consistent story elements and their relationships throughout
the narrative. In traditional text-based writing, where narrative con-
nections exist only implicitly in prose, novices frequently introduce
coherence violations:

o Broken dependencies: Events that reference elements not yet
introduced or already removed .
o Unresolved setups: Plot threads or character goals that disap-
pear without resolution.
e Disconnected beats: Story moments that lack clear causal or
thematic connection to surrounding events.
o Entity inconsistency: Characters or objects used in ways that
contradict their established properties.
Consider a novice who introduces a mysterious artifact in the ex-
position but never references it again, or establishes a character’s
fear of water but later shows them swimming without explanation.
These coherence breaks accumulate as writers lose track of the
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narrative elements they have introduced and their interconnections
across sections.

Plot Ordering reflects the difficulty of maintaining temporal and
causal relationships between narrative events. Even when novices
understand global structure (exposition, rising action, climax), they
struggle with local event sequencing. Common ordering violations
include:

o Inverted causality: A character’s escape described before the
danger that motivated it.

e Premature revelations: Mystery solutions appearing before
clues are established.

o Temporal confusion: Flashbacks that blur the story’s "present"
timeline.

o Misplaced setup: Critical world-building details introduced
after dependent events.

Misplacements in structure and sequence rarely remain local. A
single out-of-order event can ripple forward, forcing the writer to
patch contradictions or leaving gaps that erode the story’s causal
logic. For example, if a character is shown using a magical artifact
before the narrative establishes how it was acquired, the writer must
either retrofit an explanation often awkwardly, or risk confusing
readers about the world’s rules. Narrative alignment, plot ordering,
and coherence are tightly coupled, so difficulties in one dimension
often cascade into the others. In traditional text-first writing, these
relationships remain largely invisible: structure is implicit, depen-
dencies are dispersed, and the consequences of a local edit are hard
to anticipate. As a result, attempts to fix a story by moving an
event, clarifying motivation, or adjusting pacing can inadvertently
destabilize character states, causal chains, or the intended function
of a section, pushing novices into repetitive revision loops. What
these challenges have in common are representational issue and
lack of guidance, rather than limitations of creativity: text alone
offers limited support for simultaneously tracking structural roles,
narrative dependencies, and expressive intent at the level of detail
required for effective revision.

4 StoryPilot and the Visual Narrative Pipeline

To address the challenge, just described and considering the impor-
tance of the representation, we propose a visual narrative pipeline
that shifts novice writing from a text-centric workflow to a structure-
first, block-based drafting process with continuous validation. Our
pipeline makes structural roles, causal dependencies, and evolving
states visible and manipulable, allowing writers to not only visual-
ize where possible errors originate but also enabling them to solve
issues punctually inside the plot. The pipeline encodes a story as
a framework-specific sequence of narrative sections. Sections are
therefore constrained by the framework’s intended ordering and
function. Because the pipeline can use different narrative schema,
the resulting storyline can vary substantially across instances. Each
narrative schema is defined as a set of declarative structural con-
straints over an ordered sequence of sections, each characterized by
a set of attributes specifying its role and function. New schemas can
therefore be created and integrated by defining these constraints.
Different literary frameworks define different numbers of sections,
section ordering, and section functions (e.g., contextualization, in-
citing event, complication, turning point, consolidation, takeaway).
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However, once a framework is selected, the pipeline aims to pre-
serve its internal logic: the sections are intended to appear in order
and with the roles specified by that framework. Each section is asso-
ciated with (i) a structural role in a target schema (e.g., exposition,
rising action, climax, resolution), (ii) an evolving set of beats (e.g.
characters, environments, setup), and (iii) explicit links capturing
between beats. Writers compose the story by arranging, revising,
and linking the beats inside the sections, while the system provides
just-in-time validation that flags violations of structural alignment,
coherence, or ordering as soon as they emerge. We realize a first
implementation of the proposed pipeline in StoryPilot, a web ap-
plication designed to show how each step of the workflow can be
mapped into a set of known interaction in a graphical user interface,
creating a system being able to support novices. Figure 1 reports a
representation of the pipeline integrated in StoryPilot.

The visual pipeline is composed of four main steps:

Stage 1: Scaffolded Narrative. The pipeline begins with schema
instantiation where writers select a target narrative schema appro-
priate to the task. The interface then scaffold the structure into
sections tied with a specific role. Each section acts as a blank can-
vas where writers can develop the corresponding part of the story.
Within a section, the plot is constructed through a block-based
representation designed to match both the chosen schema and the
section’s purpose. Instead of writing continuous text from the start,
writers compose the plot with reusable narrative beats. Each sec-
tions has its own sets of specific beats types designed to match that
section’s functional role. Writers use these beats as building units
to fulfill the section’s purpose (for example, exposition beats for
establishing context and stakes, rising-action beats for escalation
and obstacles, and climax beats for decisive confrontation). By us-
ing a literature-backed schema with role specific sections, Stage
1 makes narrative structure alignment explicit and reduces omis-
sions and functional misplacements. The fixed sections sequence
also establishes macro-level plot ordering before writers commit to
prose. In StoryPilot, the structure scaffolding is presented as tabs
inside a left side panel, where every tab shows the section’s name
and description and correctness status. This allows the writer to
easily navigate through the sections’ schema and also to become
aware of errors’ position inside the composition.

Stage 2: Structured Beat Authoring. After instantiating the
narrative framework, the writers can start filling the section’s can-
vas. Narrative beats serve as the core units writers can use them to
construct a story. Each beat encodes a specific narrative function,
such as introducing a character or establishing the setting. Instead
of directly drafting prose immediately, novices first externalize
the story’s structure by assembling these modular elements into
a coherent progression and filling the beats information, thus cre-
ating an explicit scaffold that can be inspected and revised before
committing to full text. Writers can add, edit, duplicate, and most
importantly can connect narrative beats encoding relationships
that impose structural constraints. By linking beats, writers make
dependencies explicit. These connections preserve the intended
flow of information and causality, constrain invalid re-orderings,
and allow for early detection of missing prerequisites. Stage 2 sup-
ports plot ordering and narrative coherence by letting writers as-
semble and connect beats through visual dependencies. Sections
specific beat further reinforce alignment by steering writers toward
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Figure 1: A visual representation of the implementation of the pipeline inside StoryPilot.

structurally appropriate narrative moves. StoryPilot supports beat
authoring through a dedicated section canvas that serves as the pri-
mary workspace for plot development. Within this canvas, writers
can drag and drop narrative beats to assemble a section’s progres-
sion and by filling the beats define the section’s content, they con
quickly sketch alternative arrangements, and refine the flow as the
storyline takes shape. Each beat acts as a structured building block,
helping writers move from high-level planning to concrete plot
composition without losing track of the section’s intent.

Stage3: Just in time Validation. The core novelty of this pipeline
is the just-in-time validation feedback mechanism delivered while
writers are manipulating the structure and the contents. Valida-
tion operates on three different levels: sections, beats content and
beats connection. Section and connection checks can be enforced
through declarative structural constraints on the beat graph, while
beat-content checks can use LLMs to provide semantic feedback
and revision guidance.

o Section-level validation: checks each section against the tar-
get schema to identify missing required beats and purpose
misalignment. It validates if the content, written by the au-
thor, in the beats conflicts with the section’s functional role.

o Beat-level content: verifies whether the beat’s configured
content fulfills correctly the beat’s intended purpose.

o Beat-level links: evaluates local links between beats to en-
sure they respect both narrative constraints (coming from
narrative framework) and causal consistency.

Stage 3 addresses the three challenges through layered feedback:
“section checks” flag alignment gaps and role conflicts, “beat checks”
ensure each beat’s content, fulfills its intended function, while “con-
nection checks” enforce causal ordering and narrative constraints

across linked beats. StoryPilot implements the just in time vali-
dation mechanism through different methods based on levels. At
section level, the application represent the status as a red cross
or a green check-mark icon near the section name, drawing the
attention of the writer to quickly visualize where the issues are
located. The beat’s content and linking share the same goal of pro-
viding feedback, in particular beats with errors are contoured with
ared or yellow halo based on the gravity. While the content feed-
back is shown as a red popup on top of the screen containing the
errors description and guidance on how to possible solve them,
since coherence and misalignment can be found in multiple beats
and require a more in-depth understanding. The linking issues are
presented as a tool-tip on top of the beats showing what’s the cause,
enabling writers to quickly identify the solution. Stage 4: Guided
Generate Draft. Finally, the pipeline supports translating the struc-
tured beat representation into a guided draft while preserving the
connection between text and structure. Rather than producing a
finished story, the output is a prose draft augmented with writ-
ing guidance: each section is realized as a scaffolded passage that
conveys what should be written next, what information must be
included, and how the content should function within the target
schema. The beat structure acts as the backbone of the drafting
and even after the text is generated, writers can still reorder beats,
adjust sections or expand the story. Stage 4 help to ease the burden
of planning, editing and reviewing so writers can focus on creative
choices while still staying aligned with a narrative framework. In
StoryPilot, once the writer finishes composing the plot and all is-
sues are resolved, the generate button becomes available, allowing
the system to produce the draft from the current plot e.g., via LLM-
based generation conditioned on the structured beats. The writer
can visualize the composition and if not satisfied can go back to the
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Figure 2: A step-by-step walkthrough of the pipeline’s stages inside StoryPilot.

canvases and edit it, otherwise can download the draft containing
all the guidance and information.

Figure 2 shows StoryPilot’s walkthrough of the pipeline’s stages.
Writers first select a narrative schema, which defines the sections
and their intended functions. They then can drag-and-drop story
beats onto a visual canvas to shape the plot. For each beat, writers
add key details and connect beats to encode causal relationships.
Throughout this process, StoryPilot provides just-in-time struc-
tural and semantic feedback, flagging issues such as missing links
or inconsistent logic so writers can revise in place. Writers then
progress section-by-section according to the chosen schema until
all sections pass validation, after which the system compiles the
validated structure into a scaffolded outline-guided draft ready to
be expanded into full prose.

5 Conclusion and future work

In this work, we introduced a structure-first visual narrative pipeline
and StoryPilot, a web-based tool that scaffold plot development
around a selected narrative schema. The pipeline encodes plots as
a specific sequences of sections, and provides in-section canvases
where writers assemble and connect narrative beats, making struc-
tural roles and causal dependencies explicit and editable. It also
introduce a three-level feedback system and allows for the genera-
tion of plot draft aligned with a target framework. By externalizing
the structure and giving guidance during plot composition, this
pipeline aims to reduce the cognitive effort needed and to manage
the writing process. The visual representation offered by StoryPilot
can help novices to offload the planning, translating, reviewing
tasks by working directly on the interface rather than on prose.
Collectively, the visual narrative pipeline and StoryPilot aim to
support novices in plot development, and also point to broader
implications for the design of future writing support tools.
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