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Abstract

Tailoring writings to specific audiences increases engagement and comprehension, and LLMs with persona-based
adaptation can make this process easier and scalable. However, current systems treat personas as a black-box
prompt modifier: non-expert users can specify “simplify for a beginner” or “adapt for an expert”, but cannot inspect
how and what persona traits map to concrete textual edits. This opacity limits control, and prevents systematic
understanding of what makes adaptations effective. We argue for decomposing persona-driven adaptation into
transparent edit operations. Rather than monolithic rewrites, we outline a taxonomy that explicitly maps persona
dimensions to auditable operations. Each operation becomes a traceable composition of operators, which specify
personas, applied transformations, and design rationale, making adaptation choices visible and controllable.
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1. Introduction

Adapting writing to a particular audience makes material more engaging and easier to understand, but
doing it manually is labor-intensive. Works in educational practice emphasize that comprehension
improves when instruction explicitly supports readers’ processing rather than assuming a one-size-fits-
all text will work for all [1, 2]. With the advent of Large Language Models (LLMs), content adaptation
has become easier and more scalable: systems can rewrite explanations, adjust reading level, and
contextualize materials for a reader’s background or interests. To make these edits possible, the model
rewrites the passage acting like a target persona it is instructed to follow. LLMs enable the generation
of multiple personas that can be used across different tasks [3]. Recent work explicitly targets this
promise, for example, frameworks that personalize materials to a student’s context aiming to reduce
disengagement from standardized content [4].

In parallel, other work shows how persona prompting and role prompting with a defined audience
profile can steer LLMs’ output [5]. However, empirical evidence also suggests personas can change
outputs in unpredictable ways and do not reliably improve performance, raising questions about when
persona conditioning is beneficial, and what mechanisms it actually induces [6, 3].

In many current workflows, personas function as a black-box control: users must guess how a persona
specification will be interpreted and which aspects of a text will change. The link between persona
traits and concrete output transformations is rarely explicit or auditable. Persona conditioning is not
neutral, as they can induce systematic biases, amplify stereotypes, and behave inconsistently across
prompt formulations [7, 8]. As a result, inspecting how persona traits map to concrete textual edits
is a non-trivial task. This opacity limits the ability to control which aspects of the text change (e.g.,
terminology, structure, evidence, cultural references).
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We argue that progress in trustworthy adaptation requires decomposing persona-driven rewrites into
transparent, named transformation operators. Instead of monolithic “Acts as a <persona description>
rewrite this for <settings>”, we outline a literature informed-taxonomy that maps persona dimensions to
auditable operations. This operator framing matches work on controllable simplification, which treats
rewriting as a set of controllable knobs [9, 10, 11]. By making adaptation choices visible and auditable
through the proposed mapping, we aim to shift persona-based personalization from an opaque prompt
trick into a controllable and evaluable design space, opening possibilities for writers-configurable
adaptation pipelines, thus improving transparency while keeping agency in the process.

2. Method and Taxonomy

To address the issue of black-box persona prompting for text transformation, we outline a literature-
informed taxonomy that makes persona-based adaptation explicit by linking persona dimensions to
specific text edits rather than implicit transformation. To propose such a taxonomy, we draw on two
established literature research on persona modeling in LLMs and controllable text operations.

Persona Dimension. We ground our persona traits in recent works that decompose personas
as structure, multi-dimensional representation [8, 12, 13]. We synthesize a layered persona model
covering: (1) demographic attributes, (2) domain knowledge, (3) cognitive attributes, and (4) contextual
attributes [13, 14]. These four dimensions were selected through a convergent synthesis as they
represent the axes that most consistently showed across persona modeling frameworks and most
reliably tends to produce systematic variance in LLM outputs [13, 15, 16]. We deliberately scope
the taxonomy to dimensions with textual correlation, that is, dimensions for which a corresponding
transformation operation can be concretely defined. Other attributes such as persona background and
beliefs, while present in some persona models, are excluded at this stage because their mapping to
discrete text operations remains under-specified. Empirical observations suggest that persona prompting
is sensitive to prompt formulation, and systematic evaluation favors designs that isolate persona factors.
Accordingly, structuring personas into separable dimensions can improve controllability and support
clearer attribution compared to monolithic persona descriptions [17, 8].

Text Transformation Operation. We derived transformation types from controllable text literature,
which has categorized rewriting operations at different granularity, identifying core operations across
rewriting tasks: lexical operation, structural operation, and content operation [18, 9, 11, 10]. Furthermore,
we move beyond text simplification and ground our operator on LLM style control to capture shifts
in other attributes (e.g., tone, stance, formality, details) [19, 20]. This expanded view recognizes that
persona-driven adaptation requires text-level operations, style modulation like, and tone adjustments.

By synthesizing recurring aspects from the literature described in the paragraphs above, we propose
mappings between persona dimensions and a set of transformation operations. For instance, low
expertise level triggers terminology simplification and sentence splitting, while domain background
determines whether technical terms require definition or replacement. Cultural context influences
example selection and cultural reference adaptation. Beyond these traditional simplification mappings,
persona attributes also drive style transformations: professional role influences formality and tone,
reading goals determine level of detail, and cognitive preferences shape sentence complexity and
discourse markers. This mapping process builds on evidence that persona attributes produce variance
in outputs [15, 16]: demographic and attitudinal factors systematically correlate with linguistic choices,
suggesting that persona-to-text transformations follow predictable patterns rather than arbitrary
mappings. Moreover, when adaptation takes place via a monolithic rewrite (e.g., “Rewrite this passage
as an experienced comedy writer”), detecting if a bias is introduced (e.g. a cultural reference substitution
that stereotypes a group) requires comparing input and output holistically, with neither intermediate
control signal nor user agency. Under the operator framing, each transformation happens as a discrete,
named step with an associated persona trigger and design rationale. A writer can therefore isolate the
adaptation operator made by a given persona dimension, and evaluate it independently of unrelated
changes to sentence complexity or formality. To make the mapping explicit, Table 1 presents a first



outline of the mapping taxonomy that links selected persona dimensions to the set of text transformation
operations.

The table organizes operations into lexical, structural, content, style, and tone categories, and
illustrates each mapping with a representative example. This taxonomy serves as a design scaffold for
selecting transformation operators conditioned on persona attributes, aiming to reduce the intuition
needed with persona-driven rewriting by making the process more systematic and interpretable edit
patterns.

Table 1
Taxonomy of Persona Dimensions to Text Transformation Operations
Persona Text
. . Transformation Result Example
Dimension .
Operation
. Lexical Vocabulary sophistication “utilize” — “use” (for general audience)
Demographic . . . .
Attributes Structural Sentence complexity adjustment  Split compound sentences for novice readers
Style Register formality Adjust professional vs. casual language
Domain Lexical Technical terminology density “Myocardial infarction” <> “heart attack”
Knowledge Content Domain-specific elaboration Add/remove technical explanations and definitions
Cognitive Structural Syntactic complexity control Adjust clause embedding and dependency depth
Attéibutes Content Information granularity Vary abstraction level and detail density
Tone Instructional explicitness Add guidance (“Note that..”, “This means...”)
Contextual Lexical Cultural-linguistic localization Adapt idioms, units, spelling conventions
Attributes Content Cultural reference adaptation Replace culture-specific examples with familiar ones

To illustrate how operators compose in practice, consider adapting the sentence “The second law of
thermodynamics states that the total entropy of an isolated system increases monotonically over time, with
irreversible processes dissipating free energy and driving the system toward thermodynamic equilibrium.”
with goal of making the sentence accessible to a general audience while retaining scientific credibility
for a semi-expert reader. Consulting Table 1, it is possible to assemble a targeted operator chain by
selecting individual operators from the two persona profiles defined in Table 2 and Table 3, each chosen
because it can best serves the adaptation goal at that step. The result is a five-step composition where
every textual change is traceable to a named operator and source persona.

Each step below was produced by prompting GPT-5.4 [21] to adopt the persona specified in the step
header, the model was instructed to rewrite the text applying only the operator indicated and to leave
all other aspects of the text unchanged.

Table 2
P1 - Persona profile

Dimension Attribute

Demographic High school student, age 16
Domain knowledge No prior exposure to physics
or thermodynamics
Cognitive Novice reader; limited tolerance
for syntactic complexity;
requires concrete anchoring
Contextual Practical reading goal: understand
a concept for a class assignment

Op. contribution Lexical simplification,
Structural splitting,
Inferential scaffolding




Table 3
P2 - Persona profile

Dimension Attribute

Demographic Science journalist, early career

Domain knowledge  General scientific literacy;
familiar with formal register
but not domain specialist

Cognitive Comfortable with complex syntax;
values evidence and precision
Contextual Instrumental reading goal:

accurately report a concept
to a broad audience

Op. contribution Content precision retention,
register tightening

Original The second law of thermodynamics®"8 states that the total entropy“" of an isolated
system®"® increases monotonically®"% over time, with irreversible processes dissipating free
energy”"% and driving the system toward thermodynamic equilibrium©"e.

Step 1 — Lexical"®* «+— P1 (Domain knowledge: none) Replace technical terms with plain equiva-
lents.

The second law of thermodynamics states that the total disorder-** of a closed system"® always"®*
increases over time, with processes that cannot be undone releasing stored energy** and driving the
system toward a stable state'.

Step 2 — Content®°" «— P2 (Domain knowledge: expert) Restore technically precise term where
accuracy matters.

The second law of thermodynamics states that the total disorder of a closed system always increases
over time, with processes that cannot be undone dissipating free energy“°" and driving the system
toward a stable state.

Step 3 — Structural®"" « P1 (Cognitive: novice) Split compound sentence at natural clause boundary.
The second law of thermodynamics states that the total disorder of a closed system always increases
over time. Irreversible processes dissipate free energy,’"" driving the system toward a stable state.

Step 4 — StyleSYY « P2 (Demographic: professional) Tighten register, restore precise nominal form.
The second law of thermodynamics states that the total disorder of a closed system always increases over
time. Irreversible processes dissipate free energy, driving the system toward a stable equilibrium
state®!V.

Tone

Step 5 — Tone < P1 (Contextual: practical goal) Add inferential scaffold anchored in everyday
intuition.

The second law of thermodynamics states that the total disorder of a closed system always increases
over time, in other words, things naturally tend toward chaos rather than order™"¢. Irreversible

processes dissipate free energy, driving the system toward a stable equilibrium state.

Legend: Lex Lexical Cont Content Str Structural
Tone Tone Sty Style



3. Conclusion and future work

This paper brings to light the issue of opaque persona-based content adaptation and its relevance for
both system designers and end users. We aim to push for a shift towards a more informed use of personas
by proposing a transition from black-box prompting to more transparent transformations. By mapping
relevant persona dimensions to specific text operations, we outline a taxonomy that makes adaptation
choices more visible and understandable. This work serves as an initial framework to understand
how persona attributes can systematically correlate with textual change. Making operators visible can
improve understanding over operation performed onto text, directly impacting human agency. This
framework makes users more proactive since they are informed about what is being changed, why
and under certain level how. Instead of passively accepting or rejecting a monolithic rewrite, users
equipped with explicit operator mappings can intervene at the level of individual transformation choice
improving agency over written text edits. We see this as a starting point for moving persona-based
adaptation toward more systematic and auditable practices, and can foresee how this can have an
impact on writing support tools, educational environment or user personalization. However, significant
work remains to validate these mappings empirically and refine the taxonomy through real-world
applications.

For this reason, we invite the community to: (1) Refine and extend this taxonomy; (2) Conduct
empirical studies testing these persona-to-operation mappings with real users and diverse content
types; (3) Develop evaluation frameworks for assessing adaptation validity.

Declaration on Generative Al

During the preparation of this work, the authors used GPT5.2 for grammar and spelling check. After
using this tool, the authors reviewed and edited the content as needed and take full responsibility for
the publication’s content.
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