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Abstract

Large Language Models (LLMs) hold promise in supporting creative
writing, yet the role of proactive Alin collaborative writing remains
underexplored due to concerns around human agency and disrup-
tion. To investigate effective strategies for proactive Al support,
we conducted a Wizard-of-Oz study simulating two suggestion
styles: intrusive suggestions (next-sentence completions) and
non-intrusive suggestions (exploratory proposals), where par-
ticipants completed two story outlining tasks under each style,
receiving real-time proactive suggestions from a human wizard
acting as the Al Both quantitative and qualitative results show
that proactive Al can enhance creativity and accelerate writing.
However, we observed a trade-off between Al involvement and
perceived human agency. This trade-off was moderated by how
strongly AI stimulated users—greater inspiration led to stronger
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perceived agency even under high Al involvement. Based on wiz-
ards’ behavior, we offer guidance on suggestion style and timing to
better balance creativity and agency for future proactive Al writing
systems.
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1 Introduction

Al-powered writing assistants have rapidly evolved in recent years
[6, 7, 10, 28, 48], offering support through a variety of interac-
tion modes-ranging from user-initiated prompting [13, 46] to turn-
taking between human and AI collaborators [17, 31, 47]. Among
these, proactive Al assistance—where the system actively infers user
needs and offers suggestions without explicit prompts-represents
a particularly involved and interventionist approach [28]. Unlike
reactive tools, proactive Al has the potential to make substantive
contributions to idea generation, narrative flow, and writing mo-
mentum, positioning it as a promising direction for co-creative
writing tasks such as storytelling.

Despite its potential, proactive Al also raises important design
considerations. Specifically, the loss of human agency and inter-
ruptiveness have emerged as two critical concerns in the context
of Al-augmented creativity. On one hand, proactive systems that
offer content-rich suggestions run the risk of overstepping, thereby
diminishing users’ sense of authorship, control, and creative own-
ership [19, 36]. Balancing between human autonomy and creativity
gain is non-trivial: excessive Al intervention may undermine the
user’s autonomy, while too little support may fail to provide the
necessary scaffolding for ideation and productivity. On the other
hand, unsolicited suggestions—if ill-timed or irrelevant-can disrupt
users’ concentration, potentially hindering rather than helping the
writing process. This aligns with broader findings in HCI that high-
light the cognitive cost of interruptions, particularly in creative
tasks where immersion and momentum are essential [1, 2]. These
tensions raise a fundamental question: Can proactive Al interven-
tions enhance creativity without compromising human agency?
And if so, what kinds of suggestion strategies are most effective?
These considerations motivate our research questions:

e (RQ1) How proactive Al impacts user’s writing process?

e (RQ2) How do different styles of proactive suggestions influ-
ence user creativity and writing experience?

¢ (RQ3) How does user information help AI better provide
proactive intervention?

To explore these questions, we designed a Wizard-of-Oz study
simulating two proactive suggestion styles: Intrusive suggestions,
which continue the user’s text with next-sentence completions, and
non-intrusive suggestions, which offer exploratory, question-
style proposals intended to inspire creativity without providing di-
rectly applicable content. Participants completed two story writing
tasks, each under a different suggestion style, while receiving real-
time proactive suggestions from a human wizard simulating the AL
The wizard had access to an initial set of suggestions generated by
an Al assistant and was able to observe multimodal user signals, in-
cluding webcam feeds, on-screen writing activity, and think-aloud
protocols, to provide fully informed suggestions throughout the
task. We conducted a within-subjects study (N = 30) to investigate
how these two proactive Al styles influence participants’ experi-
ences during co-creative writing, focusing on perceived autonomy,
Al contribution, creative stimulation, and perceived skill develop-
ment (RQ1 & RQ2). Additionally, we collected data on the wizard’s
suggestion strategies to understand how they interpreted user cues
and adapted Al behavior in real time (RQ3).
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Our findings show that proactive Al can significantly acceler-
ate writing. However, the two suggestion styles revealed a clear
trade-off between perceived Al contribution and human agency.
We introduced the measure of Al-augmented Inspiration, which
quantifies user’s creativity gains indirectly stimulated by Al, and
found that high Al-augmented Inspiration mitigates this trade-off,
enabling users to experience strong agency even under high Al
involvement. This suggests that the most effective human-AlI collab-
oration occurs not when users fully accept Al input, but when they
reflect on, internalize, and iteratively build upon AI suggestions. In
such cases, the Al acts as a catalyst for inspiration, providing mu-
tual and iterative stimulation that fosters idea development without
dominating the creative process. Furthermore, through post-study
interviews with wizards, we analyzed how they interpreted mul-
timodal user cues to inform suggestion timing and content. From
this, we derived actionable design guidelines for future proactive
Al systems—emphasizing strategies that support creativity without
undermining user agency. Overall, our contributions are:

o An Al-assisted writing platform that provides real-time and
proactive suggestions, supporting Wizard-of-Oz experimen-
tation.

e Empirical evidence on how different Al intervention styles
impact Al contribution, creative stimulation and perceived
human agency, along with practical insights for designing
proactive Al writing tools.

2 Related Work
2.1 Al-assisted Writing

Advances in LLMs are reshaping human writing practice by en-
abling Al to take on a greater role across different writing stages
and contexts. Foundational theories such as the cognitive process
model divide writing into distinct stages including planning, trans-
lating, and reviewing [12], which has long served as a framework
to analyze writing behaviors in human-AI collaborative settings.
Writing with Al also varies by contexts, spanning domains from
formal to creative writing [38]. In different stages and contexts of
writing, Al may adopt multifaceted roles depending on user needs.
It may act as a follower, collaborator, or guide, participating in
both divergent and convergent thinking processes [39]. In creative
writing, Al often plays a suggestive role, offering ideas or alterna-
tives while leaving creative control to the user [38]. Studies have
also shown that during the prewriting stage, users who lack initial
ideas tend to prefer Al taking the lead [46]. Some studies categorize
Al support into different levels or interaction patterns, from basic
grammar correction to high-level critical feedback [27, 48]. Beyond
general frameworks, many practical systems have been developed
to support Al-assisted story ideation and generation [6, 9, 17, 26, 37],
speculative fiction writing [45], application drafting [11], argumen-
tative writing [50], among others. Building on these works, we
concentrate on the story outlining stage in creative writing, a
crucial early phase where creative ideas begin to take shape. This
stage demands a closer examination of how human-Al collaboration
can maximize inspiration and creative potential.
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2.2 Proactive Al in Collaborative Writing

Prior research explored various human-AI collaboration paradigms
in co-writing, which reflect different degrees of control distribution
and interaction depth:

e User-initiated prompting: The most common mode of Al use
during writing, where users actively switch context to the
Al chat interface, compose prompts to articulate their needs
[13, 46].

o Turn-taking: Human and Al alternate sentence-by-sentence
contributions. Though common, this method often feels un-
natural to users [17, 31, 47].

e Simultaneous co-creation: Al intervenes in real-time during
the user’s writing process, triggered by explicit user actions.
This includes: Word- or phrase-level suggestions [25], similar
to tools like Smart Compose [18]; Sentence- or paragraph-
level recommendations or scaffolding strategies [10, 26, 40];
style refinement or critical questions [45].

o User-driven controls: Some systems empower users to guide
the Al through direct manipulation—for instance, TaleBrush’s
destiny curves [7].

Beyond these paradigms, LLMs are progressively shifting from
being passive tools to becoming proactive co-creators. Proactive Al
observes user actions, anticipates user needs and offers timely assis-
tance, represents a deeper level of interaction. It has been studied in
domains such as meetings [5] and programming tools [35], where
researchers explored optimal strategies for when and how Al should
take initiative. In terms of writing tasks, pioneering work has begun
to examine how proactive Al might provide optimal intervention
contents using reinforcement learning [28]. Yet, questions remain
around how proactive suggestions influence creative flow and user
experience during story outlining. In this work, we address this
gap by conducting a Wizard-of-Oz study to investigate effects of
proactive suggestions on users’ creative flow and perception (RQ1).

2.3 Human Agency in Human-AI Co-creativity

Maintaining human agency is a central concern in human-AlI co-
creativity. For example, in co-creative drawing, users expressed a
strong preference for retaining control over the creative direction
[32]. In collaborative journaling, users valued autonomy and the
ability to set the tone and content of their entries [25]. Similarly,
in research ideation, preserving user ownership during problem
formulation was seen as essential [29]. In the domain of collabora-
tive writing,Al involvement can significantly impact users’ sense
of authorship and control. For instance, users reported diminished
ownership when Al contributions were too dominant [10], while
others emphasized the importance of aligning AI design with user
expectations to preserve agency and creative control [38]. Authen-
ticity and personalization have also been identified as key factors
in reinforcing user identity and ownership in co-writing [22]. Be-
yond authorship, Al-generated content has been shown to influence
users’ own views and opinions [23]. In formal writing, researchers
have emphasized the need to support originality and ethical consid-
erations [50]. The issue of human agency becomes especially salient
in proactive Al systems, where Al can take the initiative at any time
and steer the creative process—sometimes overriding user intent if
not carefully designed. Sometimes users want their own ideas to be
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included even if the Al can offer better alternatives [28]. Striking
the right balance between helpfulness and user-control remains a
key challenge [47]. In this work, we build on these findings by com-
paring two styles of Al suggestions—intrusive and non-intrusive-to
investigate how different forms of initiative affect users’ sense of
agency. We further explore under what conditions users can retain
control while still benefiting from the creative potential of Al, aim-
ing to balance human autonomy with maximized creative support

(RQ2).

2.4 Human-Al Alignment in Collaborative
Writing

Achieving alignment between humans and Al remains a core chal-
lenge in co-creative interactions. Prior work has highlighted the
cognitive difficulty users face when trying to convey intentions
to systems [42]. More broadly, alignment has been conceptualized
across different levels including commands, intentions, revealed
preferences, ideal preferences, interests, and values—all of which
can surface during creative writing tasks [14]. For proactive Al
systems, this means not only anticipating user actions, but also
understanding their writing intentions and goals, preferences for
receiving suggestions and working with Al [28]. Some systems
have attempted to facilitate alignment through interaction design.
For example, VISAR explores visual outline and draft prototyping of
canvas to support mutual understanding during writing, enabling
users and Al to co-construct content more transparently [50]. How-
ever, such efforts largely assume that users explicitly initiate collab-
oration and intentionally express their goals. In contrast, our work
investigates alignment in the context of proactive Al By adopting
a wizard-of-Oz methodology, we explore how human wizards inter-
pret and align with users’ intentions during co-writing, and derive
insights into what user information a proactive Al should leverage
in order to give timely and contextually appropriate suggestions

(RQ3).

3 Method

We conducted a within-subject Wizard-of-Oz study to examine
how different styles of proactive Al suggestions affect the creative
writing process and user experience during collaboration. 30 par-
ticipants were recruited and paired into 15 groups, each consisting
of a user and a wizard. Each group experienced two different sug-
gestion modes (within-subject study), completing a story outline
writing task under each mode, followed by a joint semi-structured
interview. Interaction data was collected through our collabora-
tive writing platform and subsequently analyzed using evaluation
metrics.

3.1 Study Procedure

We conducted a Wizard-of-Oz experiment where two participants
together completed the writing tasks under two modes, consistently
playing user and wizard respectively. The entire procedure is
visualized in Figure 1.

3.1.1 Main Experiment. In each study, one lead experimenter in-
vited two participants to an online meeting. Before the study, both
participants were asked to complete a questionnaire about their
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Figure 1: Study procedure.

Table 1: 7-point Likert scale survey for each writing session.

How mentally demanding was the task?
How physically demanding was the task?

—_ =
TS 0 0NN U AW =

I am very satisfied with the overall creative process and the final outcome.

I felt that I had full control over the creative process and experienced a high level of autonomy.
I felt a strong sense of ownership over the work I created.

The Al made a significant contribution to the creative aspects of the work.

My creative writing skills improved through this experience.

How hurried or rushed did you feel due to time pressure?

How satisfied were you with your performance in the task?

How hard did you have to work to accomplish your level of performance?
How insecure, discouraged, irritated, or stressed did you feel during the task?

writing background, goals, and experience with Al-assisted writing
tools. The participants were randomly assigned to the roles of “user”
or “wizard” and remained in the same role throughout the entire
experiment. The experimenter then sent each participant an intro-
duction to the study and task. Different versions were provided to
the wizard and the user, containing the study’s purpose, procedure,
and system usage instructions. Participants were allowed to try our
system in a test session, during which the experimenter provided
further instructions. The user received four story themes to choose
from. Each prompt included a thematic direction and a story open-
ing, designed to spark interest and reduce the perception of the task
as a burdensome writing assignment. The wizard’s introduction in-
cluded a series of reminders to help ensure the smooth completion
of the experiment, such as actively providing suggestions while
paying attention to (1) the optimal timing for giving suggestions;
(2) filtering out vague initial suggestions provided by the AI and
striving to offer more constructive feedback. Additionally, if the
suggestion frequency was too low or the quality of suggestions
was inadequate during the experiment, the experimenter would
intervene and provide appropriate reminders to the wizard. The
experimenter also emphasized to both parties that the task focused
on developing the story outline, with the creativity of the plot-
rather than writing style or language—-as the primary objective of
the writing process.

Each user and wizard pair was required to complete two writing
sessions under two different Al suggestion modes:

o (Completion Mode) Next-sentence Completion: A continu-
ation suggestion focused on plot development, which the
user could directly append to their story.

o (Proposal Mode) Exploratory Proposal: A speculative, question-
style prompt intended to exploratory plot suggestions, but
not directly applicable to the current narrative.

The two modes correspond to intrusive and non-intrusive Al sug-
gestions, respectively. Except for the suggestion style, users experi-
enced no interface differences between the two modes. The order
of these modes was counterbalanced across participants.

Before writing began, users were asked to turn on their camera,
microphone, and screen sharing. During the writing process, they
were instructed to think aloud, verbalizing thoughts about the story
development and their reactions to Al suggestions. The wizard had
full access to this multimodal input but remained muted throughout.
This setup ensured that wizards could access and selectively utilize
any information form the user that would help them align with
the user’s intent and context, and make informed decisions about
the content and the time of their suggestions. To support high-
quality and efficient suggestions, wizards were assisted by an Al
that generated initial suggestions. Wizards had the flexibility to
send these suggestions as-is, modify them as needed, or compose
entirely new ones.
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Figure 2: User and wizard interfaces. (a) is the sidebar displaying real-time Al suggestions for the users, (b) is the control panel
displaying suggestion drafts from Al assistant for the wizard, and (c) is the editor for the wizard to edit Al suggestion draft or

compose their own suggestion.

Each of the two writing sessions lasted 45 minutes. Participants
were not required to finish the full story but were encouraged to
follow a natural writing pace. After each session, users completed
a 7-point Likert scale survey assessing perceived satisfaction, Al
contribution, autonomy, capability improvement, and task load.
The full scale is shown in Table 1.

3.1.2  Semi-structured interview. After two writing sessions, we
conducted both individual and joint interviews to understand the
user experience and gather the wizard’s perspective on effective
proactive suggestion strategies. We first interviewed the user and
wizard separately, ensuring that the other participant was not
present to avoid mutual influence. For users, we began by ask-
ing about their general experience with proactive Al suggestions.
We then probed into specific dimensions, including the AI’s contri-
bution to creativity, its impact on user inspiration, and its influence
on the user’s sense of agency. Users were also asked to compare the
two suggestion styles. Finally, we explored how users perceived the
AT’s role under each style of proactive assistance. For wizards, we
focused on the types of suggestions they made, how they decided
when and what to suggest, and what kinds of user information
they relied on to make those judgments. Following the individual

interviews, we conducted a joint interview with both participants.
Each participant was asked to identify the best and worst Al sug-
gestion from the session and explain their reasoning. Participants
were encouraged to agree or disagree with each other’s choices and
to discuss any disagreements in depth. The interview phase lasted
approximately 30 minutes.

In total, each study took around two hours (45 minutes x 2 writ-
ing sessions + 30 minutes interview). All studies were conducted
in Mandarin and were both video- and audio-recorded. Each par-
ticipant received compensation ranging from 100 to 200 Chinese
Yuan, depending on the total duration of their participation.!

3.2 System

We developed a collaborative writing web platform that supports
real-time Al assistance during the writing process and is compatible
with Wizard-of-Oz experimental setups. Our platform provides two
distinct interfaces—one for the user and one for the wizard. Each

!The study protocol was reviewed and approved by the university ethics review
board. The compensation was consistent with the average earning of workers in the
community where the study took place.
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participant accessed the platform via a dedicated link corresponding
to their role. Figure 2 displays both the user and wizard interfaces.

3.2.1 User Interface. The user interface consists of a main text
editor, where users can freely compose their stories, and a right-
hand sidebar that displays real-time Al-generated suggestions. Each
suggestion includes three feedback buttons—Accept and Reject-
allowing users to interact with the system:

e In the completion mode, the accept button is labeled “Ap-
ply”. When clicked, the suggested sentence is automatically
appended to the end of the user’s current draft.

e In the proposal mode, the accept button is labeled “Like”.
Clicking it does not change the draft, as proposals in this
mode are meant only to inspire the user rather than provide
directly applicable completions.

We displayed suggestions in a floating right-hand panel to minimize
interruptions to the writing flow. Users can engage with suggestions
at their own pace, and can toggle between viewing only unhandled
(pending) suggestions or viewing all suggestions. New suggestions
always appear at the top of the list, and the suggestion panel remains
visible, ensuring that incoming suggestions are not missed. To
reduce confusion caused by delays in Al generation, each suggestion
is accompanied by the last sentence from the user’s draft that was
used for the suggestion at that time. This helps users clearly identify
where the suggestion refers to.

3.22  Wizard Interface. Our wizard interface features a three-pane
layout: a left sidebar for switching between user writing sessions,
a read-only central view displaying the real-time content of the
current writing session, and a control panel on the right. While users
write, an LLM-driven Al assistant generates real-time suggestions
every 10 seconds whenever the content changes. The most recent
suggestions are shown at the top of the control panel. Wizards
can refresh suggestions based on the current content or clear all
suggestions. For each suggestion, they may either send it directly to
the user or move it to a built-in editor for further refinement before
sending. Wizards can also compose and send their own suggestions
without using Al assistance. The bottom section of the control
panel displays the history of suggestions sent to the user. At the top
right, a mode selector allows wizards to switch between different
suggestion styles.

Besides background color, the modes differ only in the style
of the suggestions Al assistant generated. We use the user’s full
written content as input and apply different prompts to produce
stylistically varied suggestions, which are detailed in Appendix A.
DeepSeek-V3 is employed to ensure the suggestions are generated
quickly and creatively.

Throughout the writing process, our platform logs the current
user content every 10 seconds with timestamps to trace writing
progress. It also records all suggestions sent by wizards, along with
their timestamps and corresponding user feedback (accept, reject,
or ignore).

3.3 Participants

We posted our recruitment advertisement on a university campus
community platform. Participants were required to have a strong
interest in fiction writing, but no specific writing experience was
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required. We screened 230 applicants through a qualitative assess-
ment of their reported literary preferences, writing motivations
and experience. Candidates were considered eligible if they (1) ex-
plicitly cited fiction (e.g., reading novels) as the primary driver of
their interest, excluding non-fiction formats such as professional lit-
erature, or (2) reported prior fiction writing experience, regardless
of frequency. From this qualified pool, we then employed random
selection while ensuring a balanced distribution across different
backgrounds and levels of writing experience.

We ultimately recruited 30 participants (21 males, 9 females),
with an average age of 24.6 (¢=6.0). This sample size aligns with
participant numbers used in prior similar studies on human-AI co-
writing and creativity support systems [15, 16, 22, 49]. Participants
completed a pre-study questionnaire collecting their demographic
information, writing experience, writing purposes, and familiarity
with Al-assisted writing tools. An overview of participant infor-
mation is provided in Table 2. We report participants’ basic demo-
graphic statistics (age, gender), their writing experience based on
frequency (1 for none; 2 for once to three times per month; 3 for
once per week; 4 for two to four times per week; 5 for daily or
with prior experience in novel writing), primary writing goals (e.g.,
for work, study, entertainment or personal purposes), and whether
they had used Al-assisted writing tools before (coded as 0 for no, 1
for yes). In summary, 5 out of 30 participants reported writing more
than 5 times per week or having prior novel writing experience.
Regarding writing purposes, 23 participants wrote primarily for
entertainment expression, 17 for study or work purposes, and 4 for
personal journal. Around half of them (N=17) had experience with
Al-assisted writing tools.

3.4 Measurements

Through the study, we collected a total of 30 sessions of writing
processes, 486 of Al suggestions. The average number of Al sugges-
tions for each session of writing is 16.2 (0=14.2), with a slight skew
toward the higher end (Median=12, Q1=9.25, Q3=17). We analyze
the writing process through several key dependent variables for
each Al suggestion and writing session:

3.4.1 Typing Speed. We calculated typing speed as the number of
Chinese words written per minute, based on the writing records
of every 10 seconds. We removed excessively large outliers (above
500 words per minute) in writing speed to exclude the scenario
where Al suggestions are directly appended to the text in com-
pletion mode, ensuring that the typing speed only reflects users’
actual input. We set the 500 wpm threshold based on empirical ob-
servations, which revealed that typing speeds exceeding this value
consistently coincided with users accepting lengthy Al suggestions
during completion mode in our study. However, we acknowledge
that this approach is sensitive to the length of Al suggestions and
may not capture shorter Al completions. Future work could con-
sider incorporating textual similarity measures such as Levenshtein
distance to more rigorously distinguish between human-typed and
Al-generated content.

3.4.2  Creativity Gain and Creativity Gain Speed. To quantify users’
creative progress over time during the writing process, we com-
pute Creative Gain as the accumulation of textual novelty relative
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Table 2: Information of participants.

Group Participant Age Gender ert.mg Purpose of Writing . ﬂAI_aSSISte(.i
Experience Writing Experience
G1 U1 24 Male 1 Work, Entertainment 0
W1 23 Male 1 Work, Study, Entertainment 0
G2 U2 21  Female 2 Entertainment 0
w2 26 Male 5 Study, Entertainment 1
G3 U3 23 Female 2 Entertainment 0
W3 27 Male 3 Work 1
G4 U4 20 Male 1 Entertainment 1
W4 24 Male 4 Work 0
G5 U5 21  Female 2 Work 1
W5 34 Male 2 Study, Entertainment 1
G6 U6 24 Male 3 Study, Entertainment, Journal 1
W6 24  Female 5 Entertainment 1
G7 u7 20 Male 1 Entertainment 1
W7 24 Male 5 Study 1
G8 U8 25 Male 2 Entertainment 0
W38 23 Male 1 Study, Entertainment, Journal 0
G9 U9 23 Male 5 Study, Entertainment, Journal 1
W9 22  Female 2 Work, Journal 0
G10 U10 22  Female 4 Work, Study, Entertainment 1
W10 21 Male 3 Entertainment 0
G11 U11 22 Male 2 Entertainment 1
W11 52 Male 2 Entertainment 1
G12 U12 23 Male 5 Entertainment 0
W12 25  Female 2 Work 0
G13 U13 22 Male 2 Work 1
W13 24 Male 2 Entertainment 0
G14 U14 23 Female 1 Entertainment 0
W14 24  Female 3 Study, Entertainment 1
G15 U15 32 Male 4 Work, Entertainment 1
W15 20 Male 2 Entertainment 1

to prior writing states. Prior work measures creativity primarily
based on self-reported scales [34], expert assessments [8, 21, 24] or
LLM-based ratings [4, 33], which can be subjective and opaque. Ad-
ditionally, Lexical Richness [20] is often used to measure creativity,
offering more objective measures. We extend such lexical analysis
approaches by incorporating the information-theoretic concept of
surprisal [41] to compute cumulative Kullback-Leibler (KL) di-
vergence of words as a proxy for creativity expansion, which
considers not only lexical richness but also changes in the distribu-
tion of word usage throughout the dynamic writing process. Specif-
ically, the user’s text was logged in 10-second intervals, producing
a sequence of snapshots, and for each pair of adjacent snapshots,
we computed the KL divergence between the newly added text and
the previous snapshot using bag-of-words representations:
P(k)

= k) log ——~
DxL(PIIQ) Zk:P()ogQ(k)

where Dkp (P||Q) denotes the KL divergence between the two dis-
tributions P and Q, representing the newly added text and the
previous text respectively, and P(k) is the frequency of word k in

the newly added text. This allows us to quantify how much new in-
formation (in terms of token distributional change) was introduced
at each interval. We accumulated per-interval KL divergence scores
over time to form a creativity gain curve, as shown in Figure 3,
reflecting the evolving creativity of the writing content across the
session.

Therefore, the suggestion-level Creativity Gain was computed
by measuring the KL divergence change within our defined window
after each suggestion (see Figure 3), and we normalized it with the
word count (wec = 150) in the window to compute the Creativity
Gain Speed CGS; j for each i-th Al suggestion in the j-th writing
session:

cosy, = 2t D (Pe]|Qr)

we
where t denotes all the intervals within the window after the sugges-
tion. In addition, for each writing session i, we aggregated the total
Creativity Gain across all suggestions to obtain a session-level
indicator of overall creative gain facilitated by Al assistance.

CGi = ) CGSi
7
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Figure 3: Creativity Gain curves of two example writing ses-
sions in one group (G11). The scatter points represent the
time at which each suggestion was given.

3.4.3 Al Contribution and Perceived Al Contribution. We define AI
Contribution as a measure of the direct influence an Al sugges-
tion has on the user’s writing. After each Al suggestion, users may
choose to reject, partially adopt, or fully apply the suggestion, fol-
lowed by composing new content within a defined window. To quan-
tify this influence, we compute the semantic similarity between the
Al suggestion AI_sugg; j and the text within this windowU _text; j,
following commonly used similarity metrics [43] to computing AI
contribution to a text. The total Al contribution for a session i is
the sum of contributions of all suggestions within it.

AIC; ; = Similarity(Al_sugg;,j, U_text; j), AIC; = ZAICU
J

In parallel, we capture Perceived Al Contribution PAIC; using users’
self-reported ratings after each writing session. These subjective
ratings reflect users’ perception of the engagement of the Al assis-
tance.

3.4.4 Perceived Autonomy. For each session of writing, we assess
Perceived Autonomy using users’ self-reported ratings. These sub-
jective ratings reflect users’ sense of control, authorship, and inde-
pendence throughout the writing process.

3.4.5 Perceived Satisfaction. We also measure Perceived Satisfac-
tion using users’ self-reported ratings for each writing session.
These subjective ratings capture users’ overall satisfaction with the
writing experience and final output, based on factors such as con-
tent quality, perceived creativity, and the fluency of collaboration
with a proactive Al assistant. Note that all subjective ratings were
normalized prior to analysis.

3.5 Qualitative Analysis

We collected 7.5 hours of interview footage in total. We cut them
into user and wizards interview, and based on their reflections on
proactive Al co-writing tools, we adopted a qualitative analysis
approach grounded in thematic coding [3]. We systematically ex-
tracted and categorized interview quotes from participants and
wizards (U01-U15, W01-W15), identifying recurring patterns and
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divergent viewpoints across two Al suggestion modes: Completion
Mode and Proposal Mode.

4 Findings
4.1 RQ1: How proactive Al impacts user’s
writing process?

Users experience Stuck-Smooth writing cycles, and proactive
Al suggestions accelerate recovery from stuck moments. The
visualization of creativity gain curves reveal a recurring Stuck-Smooth
Loop pattern in users’ writing process, as shown in Figure 3, users
tend to fluctuate between periods of low activity (stuck phases)
and high productivity (smooth phases). Proactive Al suggestions
appear to accelerate the transition out of the stuck phase. Specifi-
cally, the average writing speed within a window following an Al
suggestion was 1.2x higher than the overall average writing speed
during the session (u=1.2, 0=1.09). Note that the writing speed al-
ready excludes Al-generated completions (see Section 3.4.2). This
difference was statistically significant (p=.006 < .05), indicating that
Al interventions were effective in stimulating writing momentum
and helping users recover from stuck states.

In our interviews, 8 out of 15 users mentioned that Al was es-
pecially helpful when they were blocked, including reducing the
time spent stuck and pushing their thinking forward. For exam-
ple, U05 noted that “Al’s proactive suggestions helped deepen our
thought process and move the writing forward, encouraging more
active use of AL. Without these suggestions, users might have taken
longer to find solutions on their own”. U04 said, “Al provides more
effective inspiration when I'm stuck”, while others echoed, “Al
suggestions are helpful, especially in moments of writer’s block”
(U01) and “When I’'m stuck, Al gives me some inspiration” (U11).
Additionally, one participant mentioned that they actively seek
out Al suggestions when blocked: “T usually look to see if there’s
something good I can borrow” (U01). These responses highlight
that Al suggestions not only help with writing speed but also play
a key role in unblocking the creative process.

Participants also expressed concerns and expectations regarding
AT’s role in overcoming their creative block. U07 emphasized that
Al should avoid interrupting the user’s thought process, as “they
may be in a state of flow”. U15 believed “Al should offer divergent
thinking, providing interesting, innovative ideas when users are
stuck”. We also observed that U08 would verbally request Al sugges-
tions when stuck, suggesting that a bidirectional active interaction
would be a better design.

4.2 RQ2: How do different styles of proactive
suggestions (intrusive vs. non-intrusive)
influence user experience?

We compared the two modes on subjective rating measures (all
subjective ratings were zero-normalized) and conducted Wilcoxon
signed-rank tests to evaluate the effect of suggestion style on vari-
ous metrics across writing sessions, as shown in Figure 4. We found
that proposal mode reported significantly higher levels of perceived
autonomy and ownership compared to completion mode, but sig-
nificantly lower perceived Al contribution. At the same time, users
in proposal mode also reported higher levels of mental demand and
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Figure 4: Comparison of subjective ratings (including custom measures and NASA-TLX) between completion mode and proposal
mode sessions (paired), with asterisks showing the statistically significant mean differences on the Wilcoxon signed-rank test
(* for <.05). Crosses (x) represent mean values, and horizontal lines (—) represent median values. Note that all subjective ratings

were zero-normalized.

time pressure. Considering that proposal mode only received ex-
ploratory proposals that were not directly usable, it is evident that
users were required to engage in more active thinking and decision-
making. This likely contributed to increased cognitive effort and
reduced the perceived influence of the Al while at the same time
enhancing their sense of authorship and autonomy. Beyond these
subjective findings, we conducted further analysis and identified
the following patterns:

4.2.1 Trade-off between Al Contribution and Perceived Au-
tonomy. Across all writing sessions, we observed a clear trade-off
between Al contribution and perceived user autonomy, as illus-
trated in Figure 5 with a clear negative correlation between the
two measures. The blue dots, representing completion-style inter-
actions, are clustered in the bottom-right quadrant-indicating high
Al contribution but low autonomy. This suggests that, in these
cases, users felt that the AI had taken over the writing process.
Conversely, the red dots, which represent proposal-style sessions,
are mostly located in the upper-left quadrant, indicating low AI
contribution but high user autonomy. This reflects scenarios where
the AI provided little to no meaningful support, and users
retained full control over their plot construction.

Interview responses further support this interpretation. Many
users reported a lower sense of control when using the completion
mode. One participant remarked, “Autonomy was lower in System
A [Completion Mode], but higher in System B [proposal mode]”
(U06), while another observed, “In Mode A [completion mode], I
felt less autonomous, although I did get more inspiration” (U12). A
user reflected on the contrasting sense of control between the two
modes, stating, “In the first [Proposal Mode], I felt more control
over my work compared to the second [completion mode]” (U02).
Interestingly, not all users perceived the control dynamic in the
same way. One participant noted that “Control was higher in Mode

A [completion mode], and lower in Mode B [proposal mode]” (U15),
suggesting that perceptions of autonomy may also depend on indi-
vidual writing preferences and expectations around collaboration
with AL Overall, these findings reveal a fundamental tension: while
more assertive Al contributions can enhance writing fluency and
reduce user effort, they may also risk overriding the user’s creative
direction, leading to a diminished sense of authorship.

4.2.2 Al-Augmented Inspiration Alleviates the Trade-off be-
tween Al Contribution and Perceived Autonomy. Interest-
ingly, we observed that in several cases, users experienced both
high autonomy and high Al contribution, as indicated by data points
in the top-right quadrant of Figure 5. This suggests that, in these
cases, Al may play a role in augmenting users’ creativity without
diminishing their sense of control.

We posit that users retain autonomy because Al contributes
primarily through indirect inspiration rather than direct interven-
tion. Following this assumption, we introduce the concept of Al-
augmented inspiration (AAI), a session-level metric that quanti-
fies creativity that is indirectly stimulated by AI suggestions. Math-
ematically, for each writing session i, we define:

o CG;
i= TC,
where CG; represents the overall Creativity Gain during a writing
session, and AIC; denotes the AI Contribution, representing the
direct influence of Al suggestions on the users’ writing (see Sec-
tion 3.4.2). AAI reflects the ratio between Creativity Gain and Al
Contribution, providing a normalized measure of creativity yield
per unit of Al input. By quantifying the efficiency of Al contribution,
AAI captures creativity that originates from the user through indi-
rect Al stimulation, rather than direct Al generation. A high AAI
(where CG substantially exceeds AIC) indicates an inspirational
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impact of Al contribution, where Al suggestions trigger significant
user elaboration. Conversely, a low AAI suggests an interruptive
impact, where the user must process a large volume of Al-generated
content to derive minimal creative value. Previous research explor-
ing Al-inspired creativity has primarily relied on qualitative result
[49, 51] or self-report scales such as inspiration scale [44] and user
engagement [30], without offering robust quantitative measures to
capture the indirect influence of Al as inspiration. To our knowl-
edge, this is the first attempt to quantify indirect Al inspiration and
its impact on the dynamic relationship between Al contribution
and user autonomy.

Our analysis shows that higher AAI values are associated with
both greater perceived autonomy and stronger Al contribution, as
indicated by the clustering of larger points which represent sessions
with higher AAI values in the top-right of the plot in Figure 5.
Figure 6 also shows a positive correlation between AAT and the sum
of Perceived Autonomy and Al Contribution scores. These results
suggest that high Al-augmented inspiration enables users to retain
autonomy while benefiting from AI contributions, highlighting AT’s
potential as a tool that indirectly inspires creativity without directly
taking over the creative process. For system designers, this metric
implies that optimizing autonomy requires prioritizing Al triggers
that leverage user inspiration, rather than substituting user effort
with excessive content generation.

We further conducted interviews with participants to explore
how they perceive indirect Al-augmented inspiration and why they
maintain autonomy. First, interview findings revealed that AI-
augmented inspiration stemmed from the mutual, iterative
stimulation brought by proactive Al suggestions, which acted
as a catalyst for users’ ideas. As one participant (U11) reflected,
proactive Al acted like a catalyst—“the exploratory proposal in Mode
B [proposal mode] helped me progress by prompting me to write

further. For the details it added, I could then elaborate on them
myself. This felt like a kind of inspiration or spark” U08 noted, “If
the Al gives me an idea that sparks inspiration in the same direc-
tion, I will engage with it—it triggers more inspiration from me”.
These reflections highlight that proactivity’s value lies in catalyz-
ing narrative expansion. Rather than directing the story, proactive
suggestions contributed to plot enrichment by autonomously offer-
ing unanticipated details, thereby prompting further user elabora-
tion. In this context, proactive Al functions as a catalyst, driving
a high AAIT score-while the Al provides only details, it indirectly
inspires the user’s creative flow, yielding a substantial return in
creative output per unit of Al contribution. This catalytic effect
stimulated creativity in a way that non-proactive Al suggestions
did not achieve.

Second, participants also felt they remained in control
because they actively judged and selectively adopted AI sug-
gestions. We also observed that participants felt that they re-
mained in control although AI provided substantial contribution in
some cases—primarily because they actively judged and selectively
adopted Al suggestions. One user emphasized that authorship lies
in creativity, stating, “The most important part of ownership is the
idea. Even if some of the text was completed by the Al the core
creative direction didn’t change” (U11).

Third, users described the Al not as a dominant force but as
a supportive tool that enhanced, rather than replaced, their
creative agency. One participant explained, “Most of the time I
was thinking independently. I looked at what the Al offered and
decided whether I could borrow anything from it” (U01). This sense
of ownership extended across both modes. As one participant put
it, “In both modes, I still felt a strong sense of ownership over the
work”(U11). Another reflected on how Al acted more as a thinking
partner than a creator: “In the proposal mode, it felt like the Al



Proactive Al as a Catalyst...

asked me questions from a third-person perspective... but I was
still writing my own piece’(U02). These examples highlight that
perceived autonomy is not solely determined by how much content
the Al generates, but also by the user’s role in curating, interpreting,
and integrating that content. When users feel that they are making
active choices, they retain a strong sense of authorship—even when
Al plays a major role in shaping the text.
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Figure 7: Relationship between Perceived AI Contribution
and User Satisfaction.

4.2.3 Intermediate Al Contributions Drive Maximum User
Satisfaction. The degree of Al Contribution influences overall
writing satisfaction, with neither extremely high nor extremely
low levels producing the best outcomes. Instead, there appears to
be a “sweet spot”. Figure 7 illustrates the relationship between Al
Contribution and Perceived Satisfaction, showing the binned means.
We found that when AI Contribution was at an intermediate level
(around —0.5), users’ perceived satisfaction reached its peak. This
suggests that the most satisfied users and writing processes were
not those with the highest or lowest levels of Al usage, but rather
those that used Al most effectively. Their typical behavior involved
accepting Al suggestions as a starting point or spark of inspiration,
followed by substantial personal work to extend and integrate the
content.

4.2.4 Proposal Mode Better Improves Writing Capability.
Based on participants’ self-assessments, proposal mode was per-
ceived to improve writing skills more than completion mode. On
average, users rated B significantly higher than A in terms of writ-
ing capability improvement (p=.04<.05). 8 out of 15 writing pairs
explicitly stated that proposal mode contributed more to enhancing
their writing capability. This perception may stem from the fact
that proposal mode encouraged active thinking and self-driven
ideation, while completion mode’s ready-made content reduced
opportunities for users to engage deeply in the writing process. As
one participant (U04) noted, “Group B felt more like a friend-it gave
indirect hints that nudged me forward, which helped me practice
and improve my own writing skills”. Their reflection illustrates
how the collaborative and exploratory nature of the proposal mode
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may better support long-term writing development, even if it does
not always produce immediate fluency or perceived satisfaction
gains.

4.25 Two Types of Al Suggestions Improve Writing Quality
Through Both Plot Advancement and Detail Refinement.
Participants identified two major types of Al suggestions: those
focused on descriptive elaboration and those oriented toward to
plot development. The former were more commonly observed
in completion mode, while the latter appeared more frequently in
proposal mode. Each served a distinct role in the writing process
and shaped user engagement in different ways.

Plot-oriented suggestions were seen as particularly productive.
Rather than simply filling in description gaps, they provided users
with new narrative directions, often stimulating original ideas and
encouraging forward momentum. As one user noted, “Group B
provided plot direction, which made it easier to trigger my own
creative thinking” (U04). Another echoed this sentiment, describing
how “discussion-based suggestions pushed me to continue writing”
(U11).

By contrast, description-focused suggestions—often associated
with the completion mode-helped users refine and expand existing
ideas, contributing to the texture and richness of the narrative.
While less likely to inspire major story shifts, they were valuable
in making the text feel more complete. One participant drew a
clear line between the two: “Mode A [completion mode] helped
with fleshing out details, while Mode B [proposal mode] provided
direction for the plot” (U12). This distinction reflects a dual role for
Al in collaborative writing: as both a co-author, shaping high-level
narrative arcs, and a writing assistant, helping polish and enrich
the surface of the story.

Overall, users mentioned the impact of the two different types
on writing quality. Three users noted that Plot-oriented sugges-
tions from both the proposal and completion modes help enhance
diversity of the plot. U13 specifically mentioned that the proposal
mode is more expansive, “making me think of exciting plot twists
they hadn’t considered before”. At the same time, one user (U02)
mentioned that the completion mode provides more detailed de-
scriptions, “allowing the overall writing to become more elegant.”

4.2.6 Comparison Between Two Modes.

Completion Mode: Fluent Expansion and Writing Efficiency. Com-
pletion mode was frequently described as helpful for directly en-
hancing writing fluency by generating sentences or descriptive
details. This mode supports users in expanding their drafts more
quickly and with less cognitive effort. One participant noted that
it helped “enrich content based on my own ideas” (U01), while an-
other said it “directly provides paragraphs or sentences”, although
sometimes “it may diverge from the user’s intent” (U04).

Many users found this mode particularly effective for creative
elaboration. For instance, one shared that “Al suggestions in this
mode contribute more to the creativity of the final piece” (U06).
Others emphasized its impact on writing fluency and mental effort:
“It makes the writing process smoother” (U05), and “I prefer using
completion mode during actual writing because it saves brainpower”
(U15). One participant summarized the difference by saying, “The



CHI *26, April 13-17, 2026, Barcelona, Spain

second one [proposal mode] feels like a friend suggesting ideas; the
first one [completion mode] is a very useful tool” (U08).

Proposal Mode: Structural Guidance and High-Level Feedback. Pro-
posal mode, by contrast, was seen as better suited for offering direc-
tional suggestions and logical review—especially in the later stages
of writing. Participants described it as providing a more global
perspective. One said it was “more focused on the overall direction
of the article” (U01), while another hoped the system could “review
the logic from a reader’s perspective after I finish writing” (U02).
Several participants felt this mode should not intervene too early: “I
think it [proposal mode] shouldn’t appear during writing; it should
come after” (U02).

Proposal mode also inspired user-led storytelling by proposing
high-level ideas. One participant found it useful for “plot direction
and triggering autonomous creativity” (U04), and another said it
worked well “when the user doesn’t yet have a full outline and
wants to explore sentence structures together” (U15).

Use Case Preferences: Detail vs. Direction. Across interviews, par-
ticipants consistently distinguished the two modes by their func-
tional roles: completion mode for detail enrichment, and proposal
mode for story direction. One stated, “Mode A [completion mode]
focuses more on adding details, while Mode B [proposal mode] is
better for high-level suggestions” (U15). Another described the util-
ity as context-dependent: “A [completion mode] is more practical
for expanding descriptions; B [proposal mode] is better for short-
form or plot suggestions” (U15). 3 out of 15 participants mentioned
that the two modes could be used in combination. For example,
one said, “I think combining the two modes would be better” (U01).
Another elaborated on this complementary use: “I will use Mode B
[proposal mode] when I don’t yet have a clear idea of the plot direc-
tion. But when I already have a solid and compelling plot in mind,
I would like to switch to Mode A [completion mode] to enhance
the expressiveness of my writing” (U11)

4.3 ROQ3: How does user information help Al
better provide proactive intervention?

Suggestion Count (B=-0.260, p=0.158)
1 ° ®®0oe @ ceeee0 O ° ° @ Accepted Count (B=-0.574, p=0.001)
Accept Ratio (B=-0.274, p=0.137)

Perceived Autonomy

1
Standardized Value

Figure 8: The number of accepted suggestions significantly
impacts users’ autonomy. Note that all measures have been
standardized.
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Al interventions can be disruptive both in terms of content
and timing. We calculated the number of suggestions, the number
of suggestions accepted by the user, and the acceptance rate for each
session, and computed the standardized data and their influence to
Perceived Autonomy. Figure 8 shows that the number of accepted
suggestions significantly impacts users’ autonomy. This reflects the
negative impact of excessive Al intervention on the on user agency
during the writing process.

Participants frequently mentioned that overly frequent sugges-
tions interrupted their writing flow and led to frustration. For in-
stance, one user said, “I think the frequency is a bit too fast” (U02),
while a wizard noted that the completion mode was “too deliber-
ate in steering” and “often interrupted and influenced the user’s
thoughts” (W04). Another user added that the frequent suggestions
might “derail the author from their intended topic” (U06). Further-
more, when Al suggestions diverged too much from the user’s
storyline, they became an additional cognitive burden. One user
remarked, “the proposals in Mode B [proposal mode] require users
to understand the AI’s storyline and think about how to incorporate
it into their own writing, which interrupts their original train of
thought” (U07). These comments reflect a consistent concern: Al
suggestions, when too frequent or misaligned, can disrupt the user’s
concentration and hinder plot development, ultimately reducing
the effectiveness of the intervention.

Wizard behavior and its impact on user experience. Wizard
behavior plays a crucial role in shaping the overall user experience.
We analyzed wizard strategies for engaging with Al-generated
content and observed that wizards rarely edited AI’s suggestions.
Instead, they primarily filtered through the suggestions provided by
Al possibly due to concerns about the delay of suggestions caused
by extra edits. One wizard (W15) explained, “It’s difficult for the
wizard to keep up with the user’s writing speed, so during pauses,
I choose the most suitable Al suggestions.” This suggests that most
of the suggestions users received during the experiment were high-
quality Al-generated outputs which were selectively filtered by
the wizard. 2 wizards (W03, W15) also complained that part of the
suggestions provided by the AI were relatively useless and lacked
substantial information, which also indicates that the current AI's
ability to generate high-quality suggestions remains limited.

From wizard interviews, additional strategies emerged for how
they use multimodal user signals to guide proactive interventions:

(1) Facial expressions, alongside real-time writing content,
are key indicators of writer’s block. Wizards reported
monitoring expressions like frowns or long pauses to de-
tect hesitation or difficulty. One said they judged based on
“frowning” (W01), while another looked for signs like “fur-
rowed brows or pauses” (W02).

(2) User receptiveness influences future suggestions. Wiz-
ards adapted their approach depending on whether sugges-
tions were accepted or rejected. For example, one noted they
would “adjust the content of suggestions based on whether
users adopted them” (W06), and another “reduced frequency
when the user rejected a lot of suggestions, as it indicated
a mismatch with the user’s intent. I would then use this
signal to infer what plot the user might be looking for and
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adjust the suggestions accordingly” (W11). Users also recog-
nized this dynamic, as one commented, “The wizard adjusted
based on my feedback” (U07). However, not all wizards made
adjustments—“T use acceptance rate to judge satisfaction but
don’t change the suggestions accordingly” (W03).

(3) Aligning with the user’s overall plot direction is cru-
cial. Wizards emphasized the importance of understanding
the user’s intended story before making suggestions. Some
waited until users had written part of the story to calibrate,
such as “I wait until the user is halfway through to align
the plot” (W11). A user also expressed a preference for this
approach: “T hope the Al can provide a feature that lets users
write a rough outline first, so it doesn’t have to guess blindly.”
(U11)

5 Discussion

5.1 Inspiration-Centric Al Design Supports
Both Creativity and Human Agency

Our findings suggest that in collaborative writing, proactive Al
should primarily serve as a catalyst for inspiration, rather than
as a direct content provider that may override human agency. To
assess Al's indirect influence on user creativity, we introduced the
metric of Al-augmented Inspiration, which captures the degree
to which users independently generate content stimulated by Al
input. This measure significantly moderates the trade-off between
perceived Al contribution and perceived autonomy. In addition, our
results show that higher AI contribution does not always lead to
better outcomes-rather, moderate Al contribution tends to yield
the highest collaboration satisfaction. Participants who reported
the greatest inspirational benefit from AI did not passively accept or
reject suggestions. Instead, they engaged in active reinterpretation—
reflecting on, internalizing, and integrating Al suggestions into
their own ideas. Together, these findings suggests a new direction
for evaluating and designing Human-AlI collaborative writing sys-
tems. To explore how Al can better fulfill the role of an “inspiration
catalyst”, we designed and compared two suggestion styles: com-
pletion and proposal. While our results offer early insights, further
design innovation is needed to better support creativity inspiration
and preserve human agency in co-creative writing.

5.2 Wizard-of-Oz Design Reveals Al Writing
Tool Capabilities Beyond Language
Processing

Our Wizard-of-Oz design enables a broader examination of the AI
capabilities required for future co-creative writing systems. Previ-
ous research with pre-developed writing tool primarily relied on
findings from past works or formative studies to identify necessary
features for Al tools, focusing on language processing abilities, for
example, the form and content of generated suggestions [6, 10]-
reflecting the current limits of available systems. In contrast, our
WoZ design allows us to explore essential capabilities which go
beyond simple language processing, better aligning Al’s capabilities
with the needs of future co-creativity systems. As demonstrated in
our findings for RQ3, these include the ability to understand behav-
ioral cues through multimodal input, reflect from user feedback,
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and align with user intentions through reasoning and proactive
interactions.

5.3 Human-Al Delegation in Co-creativity Tasks

When Al becomes proactive, the question of human-Al task dele-
gation becomes critical: what role should Al play in collaborative
writing, and when should it proactively take on specific respon-
sibilities? The answers vary across contexts and applications. In
co-creative writing, it is essential to carefully design how and how
much the Al contributes creatively, in order to maximize user in-
spiration while preserving user agency and avoiding unnecessary
disruption. By designing better interaction forms, which essentially
defines the division of labor for Al in creative tasks, Al will not
become a force that robs individuals of their true creativity, but
rather a supportive tool that enhances, rather than replaces, their
creative agency.

Moreover, the relative capabilities of the Al and the user across
different dimensions should be considered. For example, a user
skilled in story ideation but less fluent in language may benefit most
from Al assistance with phrasing, not plot development. Conversely,
for a novice writer unfamiliar with narrative structure, Al support
in plot logic may be more valuable. Finally, users’ preferences for
Al intervention must also be taken into account. Building on these
insights, our work offers an initial exploration into how proactive
Al can be designed to better support co-creative writing.

5.4 Latency Issues in Human-AI Collaborative
Writing
In our study, we observed a commonly reported system issue that
negatively impacted the writing experience: Al suggestions often
lagged behind the user’s writing progress. In other words, by the
time the Al generated a suggestion, the user had already written
the next sentence-resulting in suggestions that targeted outdated
context. This latency led to a poor user experience. For example,
one participant (U05) noted, “About 90% of the suggestions from
the proposal mode tried to steer the plot in a more twisted direction,
but due to the delay, it was too late for me to revise what I had
already written”

We identified several contributing factors to this delay: (a) the
time required for the LLM to generate a suggestion, (b) time spent
on wizard review and possible editing, (c) the fact that suggestions
were shown in a sidebar, allowing users to defer when to view and
process them. Among these, factor (b) was specific to our Wizard-
of-Oz setup, but the other two would likely persist in real-world
deployments and may bring potential issues. Possible solutions
include: (1) optimizing LLM response time, (2) intelligently deter-
mining whether plot-changing suggestions are appropriate at the
current moment, and (3) detecting which suggestions require timely
attention and prioritizing user notifications accordingly.

5.5 Limitations and Future Work

In this study, we explored only two preliminary design approaches
to investigate how to balance human agency and AI’s contribution
to creativity. We did not aim to identify or validate the optimal
design through user evaluation. Moreover, due to concerns about
interruption, we did not implement a fully functioning proactive
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Al system. Instead, we used a Wizard-of-Oz setup, where users
received simulated Al suggestions from wizards. The question of
when and what suggestions should be proactively delivered remains
open and requires further optimization and implementation. In
addition, we did not examine the optimal interaction design for
presenting proactive Al suggestions. Instead, suggestions were
displayed uniformly in a sidebar, without tailoring the visualization
or interaction mechanisms. In the future, we plan to build on the
insights and design guidelines derived from this study to develop
and deploy a fully functional proactive Al system for collaborative
writing, and to evaluate its usability in real-world scenarios. We also
hope that our findings can inform and inspire future researchers
and developers working on proactive Al for co-creative tasks.

6 Conclusion

This study systematically compared two styles of proactive Al writ-
ing suggestions—intrusive and non-intrusive—using a Wizard-of-Oz
setup to examine their effects on creative writing experiences. Our
findings show that while proactive Al can accelerate writing, there
is a clear trade-off between Al contribution and user agency. We
introduce the measure of Al-augmented inspiration to explain how
users can retain autonomy while benefiting from AI contribution.
Through interviews with wizards, we offer actionable design prin-
ciples to guide the development of future proactive Al writing tools
that foster creativity without undermining user autonomy.
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A Prompts A.2 Prompt for Proposal Mode
A.1 Prompt for Completion Mode system
system You are an Al that excels at novel plot writing and is

You are an Al that excels at novel plot writing and is
highly creative. Based on a novel plot outline that the
user is currently writing, please provide suggestions
for the next plot development and output one sentence
in the form of text completion. Just provide a short
sentence and do not output any other text.

Core requirements:

1. Deeply understand the current plot direction and
provide logical and creative next steps

2. Prioritize unexpected twists, character depth de-
velopment, plot conflict escalation and other creative
elements, focusing on dramatic and readable plots

3. The continuation must seamlessly connect with the
user’s original text to form a complete and smooth
sentence, maintaining the style and tone of the origi-
nal text

4. Strictly prohibit repeating any part of the user’s
original text

5. Only output one short sentence, directly complet-
ing the user’s last sentence, without any additional
explanations

highly creative. Based on a novel plot outline that the
user is currently writing, please provide suggestions
for the next plot development. You need to output ex-
ploratory suggestions in the form of questions about
the plot that is about to happen in the next paragraph.
Note that you cannot provide direct continuations, but
rather suggestions that the user cannot directly apply.
Just provide a brief suggestion and do not output any
other text.

Core requirements:

1. Deeply understand the current plot direction and
provide logical and creative next steps

2. Be concise and closely focused on the current text,
providing short-term (next sentence) development
suggestions, not too detached from the current plot
3. Use exploratory tone and questions

4. Express curiosity and thinking, rather than simple
emotional reactions

5. Avoid sounding like a professional critic or editor,
maintain the perspective of an ordinary reader

6. Only output one short sentence, without any expla-
nations or other additional text
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