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Figure 1: A snapshot of how the thinking layer supports collaboration during and between meetings. The central timeline (t)
indicates the progression of time across a sequence of meetings. (1) The transcript is used to provide real-time cues to help users
reach their goals. (2) After the meeting, the transcript is parsed by the layer to create Generative UI based representations that
enable asynchronous, post-hoc reflection on the meeting. The system also logs user interactions and modifications within these
views. 𝑡𝐴 and 𝑡𝐵 represent the different times at which meeting participants work on the representations. (3) This interaction
data are then synthesized to surface insights and tensions that support coordination and decision-making in subsequent
meetings. This cycle repeats throughout the project across multiple meetings.

Abstract
Verbal conversation is already a powerful tool for collective think-
ing, allowing groups to negotiate meaning, surface ideas, and build
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shared understanding in real time. However, meetings in general
quickly unfold, lack structure, and make it difficult for groups to
establish common ground or carry insights forward. Our work ex-
plores whether generative AI can be designed to amplify thinking
within and between meetings. Drawing on facilitation practices, we
design and study AI systems that intervene during or in-between
verbal conversations. We are currently extending beyond the meet-
ing, exploring AI-driven dynamic representations and alignment
scaffolding to support the extraction, coordination, and evolution
of insights across meetings. We share insights on how meeting sup-
port systems can generate shared representations that help groups
reflect, coordinate, and continue thinking together.
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1 INTRODUCTION
As Gen AI increasingly embeds within workflows and tools, we
must consider its impact on work – not just how it shapes individual
work, but how groups will interact with AI together. Prior work on
computer-supported group creativity has examined collaboration
across both asynchronous [18, 42] and synchronous settings [6].
To date, most of this research focuses on text-based interaction,
including chatbot-based systems where AI can help users artic-
ulate, manage, and reflect on ideas [20, 41]. However, text-based
systems only address a small aspect of how and where creative
collaborations unfold. Real-time meetings where ideas are formed
through rapid exchanges and informed by social cues are central
to creative problem solving [39] yet underexplored in the literature
on human-AI interaction. In our work, we focus specifically on
how AI can support creativity during and in-between meetings by
integrating theories from facilitation, scaffolding and coordination.

What makes real-time meetings interesting, yet difficult to sup-
port with technology? Team-mates often build on each other’s
half-formed thoughts through conversations, exchange informa-
tion, and rapidly build on each other’s ideas [24]. Being a fertile site
for creative problem solving, it is loaded with subtle details around
interruption, tone, timing, and gestures that impact the interpre-
tation [1]. Non verbal behaviors such as eye gaze [12], and ges-
tures [30] provide rich contextual cues which support trust, align-
ment, and collaboration. But coordinating attention, turn-taking,
and idea evaluation in real time also places cognitive and social
demands on participants, which can trigger well-documented social
dynamics that can inhibit productivity, including groupthink [22],
lurking [23, 25, 31], production blocking [16], and evaluation appre-
hension [15]. These dynamics can prevent groups from fully using
their collective creative potential. In practice, groups often rely
on experienced facilitators to help manage these challenges who
use structured strategies such as managing turn-taking, inviting
quieter voices to balance participation, reframe contributions, and
handle conflict [33]. Yet even experienced facilitators struggle with
tracking fast and overlapping speech, knowing when and how to
intervene, balancing help versus disruption, and doing so without
deep prior knowledge of the creative domain being discussed [8].

With Generative AI increasingly being adopted as a catalyst for
creative problem solving, it opens up new possibilities for support-
ing creative collaboration. Yet, AI support for real-time meetings
introduces unique tensions. Poorly designed interventions risk dis-
tracting participants, disrupting conversational flow, or introducing
bias [32, 35, 38]. Given that creative problem solving during meet-
ings already imposes metacognitive demands simply to participate,
understanding how and when AI should act without compounding
this load becomes a central design challenge [46]. We have explored
this question in three parts:

(1) We studied human facilitators to understand what they at-
tend to, how they intervene via text-based cues, and what

strategies they use, in order to inform the design of AI facili-
tation for real-time brainstorming meetings.

(2) We examined what happens when AI intervenes in real time,
asking how AI-generated facilitation cues and the modality
of the meeting shape the productivity of the meeting

(3) We will be exploring how AI facilitation can extend beyond
a single meeting to support creative work and coordination
across multiple meetings.

1.1 What can we learn from human facilitators
to guide AI facilitation for real-time
meetings? (Published at ACM C&C 2024)

Prior work in HCI that uses speech to support conversations has
largely focused on surfacing information about the conversation it-
self through systems that visualize participation patterns (e.g., Con-
versation Clock [10]) or highlight topics discussed (e.g., Ideation
Compass [47], Conversation Clusters [11], Talk Traces [14]). While
these systems treat speech primarily as something to be represented,
another line of work builds on the idea of dual-purpose speech [28],
where speech is both communication between people and input to
computational systems. In these systems, speech is used to support
task-driven conversations, often by indexing or retrieving infor-
mation—for example, Serendipity Wall [21] for surfacing relevant
research articles, systems that use speech to trigger actions or re-
trieve media (e.g., [29]), and meeting artifacts like Crosstalk [51].
Work on speech-based support for brainstorming includes systems
like Inspiration Wall [3], which use spoken utterances to surface
keywords.While these systems engage with conversational content,
they primarily focus on idea generation rather than on facilitating
the group process itself. In contrast, we were interested in treating
speech not just as input for visualization or content retrieval, but
as a signal to drive facilitation—supporting how people interact,
participate, and coordinate during real-time verbal conversations.
Therefore, we first explored what kinds of conversational cues are
generated by human facilitators (role-playing as AI) during verbal
ideation sessions.

Facilitating verbal group creativity is more than managing ideas.
The role of a facilitator is not only to help groups generate more
ideas [45], but also to manage social dynamics such as participation
balance [9], turn-taking [13], managing conflict and alignment[50].
Supporting these dynamics requires more than visualizing conver-
sational content, as it involves a facilitator’s situational awareness
of participant coordination during rapidly unfolding tasks—and
their ability to manage attention across different parts of a shared
activity [19]. Facilitators also actively reshape ideas to match evolv-
ing goals—for example, organizing ideas to surface common themes,
and then reconfiguring them to help groups revisit problems from
new perspectives [17]. Facilitation therefore depends not only on
choosing and transforming representations, but on making them
visible and actionable at the right moments. Therefore, it was im-
portant to know how different conversational cues could impact the
on-going creative discussions. To take a human-first approach to un-
derstanding how AI should facilitate real-time verbal conversations
through text, we turned to human facilitators.
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1.1.1 Method: We built a meeting system that brought participants
into a real-time verbal brainstorming session while a human wizard
facilitator listened in and sent text cues through a dedicated input
interface. After the conversation, The ideators reviewed each cue
and reflected on its helpfulness and timeliness, while the facilitator
reflected on why they sent each cue at the time and reflected on
its impact on the conversation. Finally, we conducted exit inter-
views with the ideators and the facilitator to reflect on challenges,
strategies, and opportunities for future AI-driven facilitation setups.

1.1.2 Key findings: Facilitators employed a small set of recurring
strategies: (S1) dig deeper into an existing dimension, (S2) intro-
duce a new dimension, perspective, or context, (S3) strategies for
ideation, and (S4) keep the group on task and on time. Introducing
new dimensions (S2) was most likely to shift the direction of the
conversation. Ideators rated some strategies as more helpful and
timely than others, and shared how different cues affected their
thinking. Some cues drew attention to identifying additional stake-
holders, others helped uncover deeper dimensions of the design
space, increased the specificity of ideas, or supported critique and
refinement. Across all strategies, timing of the cues was crucial. If
a cue that arrived too early or too late, it was often ignored. Insuffi-
cient prior knowledge also limited ideation as some participants
struggled to engage because they were unfamiliar with the topic or
found it hard to get started.

Facilitators reflected that effective cueing requires close atten-
tion to conversational signals such as lulls or pauses, the specificity
of ideas being discussed, and the pace of idea generation. They
also described challenges around timing, domain knowledge, and
phrasing. Formulating cues at the right moment was demanding,
topic expertise shaped how meaningfully they could intervene, and
crafting short, clear, and motivating cues under time pressure was
itself difficult. Finally, we found that nearly half of all cues were
missed, highlighting the need to balance timely support [43] with
the attentional demands imposed by cues [5] as key considerations
for successful real-time conversational facilitation. Accordingly,
facilitation systems should integrate approaches that are cognizant
of how interventions interact with associative memory search and
attentional demands, leveraging multi-modal conversational sig-
nals to guide when to intervene without disrupting creative cogni-
tion [7].

1.2 Do real-time AI facilitation cues and the
modality of the meeting have an impact on
the productivity of a verbal brainstorming
discussion? (Published at ACM CI 2025)

The first study surfaced attention to facilitation cues as a key fac-
tor, and it was conducted entirely in virtual settings. However,
facilitation cues may function differently depending on whether
interaction is virtual or in person, where participants share physical
space, gestures, and eye contact that compete with or support at-
tention. While the previous study helped us understand facilitation
strategies, it did not tell us whether AI-generated cues would have
any real impact on creative outcomes. If AI facilitation is to be
deployed in real-world settings, we wanted to investigate whether
these cues attract attention, influence participation, and ultimately
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Figure 2: (a) System used in Study 1, where human wizard
facilitators sent text cues through a cue interface and partici-
pants received them alongside a shared real-time note-taking
space. (b(i)) System used in Study 2 (CueTip), which indexed
real-time transcripts from laptop microphones and gener-
ated AI-based facilitation cues. (b(ii) In the in-person condi-
tion, participants were seated together, whereas in the virtual
condition, participants were located in separate rooms.

impact verbal brainstorming productivity. Therefore, this depends
on how facilitation cues are perceived and how they shape ongoing
conversation. To make AI facilitation viable in practice, we need
to know whether AI-generated cues impact verbal brainstorming
productivity, and how the modality of the conversation impact
attention to these cues.

1.2.1 Method: We built CueTip, a meeting system that indexes
real-time utterances from verbal conversations and generates AI
cues to support ongoing discussion. Guided by findings from our
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prior study, we added both a visual notification and an audio chime
each time a cue was sent. We conducted a 2×2 between-subjects
study in which participants were randomly assigned to one of
four conditions: NoCue–Virtual, NoCue–InPerson, Cue–Virtual,
and Cue–InPerson. The Cue/NoCue factor determined whether
groups received facilitation cues, while the Virtual/InPerson factor
determined whether participants collaborated remotely or face-
to-face. Dyads in the virtual condition were placed in separate
rooms, while dyads in the in-person condition sat across from
each other. For experimental control, cues were generated at a
fixed interval of once per minute. We measured brainstorming
productivity using the number of ideas generated, number of cues
attended in each modality, topical diversity of the generated ideas,
and topical diversity of the conversation.

1.2.2 Key Findings: We found no significant increase in idea quan-
tity overall, but we observed an increase in the topical diversity
of both the generated ideas and the conversation. Attention to
cues was positively correlated with the topical diversity of ideas,
and in virtual groups, attention to cues was also positively corre-
lated with the number of ideas generated. On average, participants
in in-person conditions attended to more cues than those in vir-
tual conditions. Qualitative findings showed that cues often helped
jumpstart discussion and provide momentum during brainstorming.
While cues consistently caught participants’ attention, their impact
ranged from helpful to distracting. Some cues supported ideation,
while others disrupted flow. It is important to note that sustained
conversation-driven problem solving can be cognitively fatiguing,
as participants must continuously generate, interpret, and evaluate
contributions in real time. When facilitation cues are not sensitive
to these limitations, mental fatigue can limit participants’ ability
to appropriately interpret and evaluate cues, potentially lowering
ideation quality over time [37]. Participants expressed preferences
around how support was invoked and how notifications were de-
livered. They wanted cues that guided the task while dynamically
adapting to their needs. Future work could isolate cue content
by systematically comparing categories of prompts to understand
which intervention strategies are most effective across different
brainstorming scenarios. It would also be valuable to examine how
these cues generalize to other meeting contexts, where conversa-
tional needs may differ substantially. More broadly, an important
direction for future work is to study how both cue content and deliv-
ery can be adapted to better align with evolving meeting needs and
interactional dynamics. Additionally, richer ways to evaluate the
usefulness of generated ideas, beyond number of generated ideas
and their topical diversity should be studied. We also need to un-
derstand how these systems work with ’in-the-wild’ settings, with
larger groups. Another direction is to explore other modalities for
facilitation cues, such as images or sketches, rather than only text.
A key limitation we observed was a tendency toward repetition in
AI-generated cues, which could contribute to idea homogenization
over time [2]. As a potential workaround, we explored introduc-
ing controlled noise into the generation pipeline which is yet to
be evaluated. Rather than being random, these cues could be con-
textualized to participants’ backgrounds, allowing the system to
introduce variation while remaining relevant to the group.

1.3 Exploring the Potential for Generative UI
from Conversations to Facilitate Group
Co-ordination Across Meetings (Future
Work)

After studying how AI can support real-time meetings, we are
currently exploring what happens after and in-between meetings.
Drawing on Star’s concept of boundary objects [44], we view arti-
facts produced during collaboration as mediators across time, roles,
and contexts. As Viller argues, collaboration is not confined to
meetings or moments of interaction, but unfolds across time [49].
Members of creative groups engage in a range of artifact-level or-
chestration practices during and between these meetings [34]. This
motivates a shift from designing AI that intervenes in the moment
to designing AI that produces evolving artifacts groups can work
with across meetings.

Recent work on meeting intentionality and temporal work fur-
ther reinforces this need by showing that meetings often lack sus-
tained intentionality, as goals shift, uncertainty emerges, and dis-
cussions drift over time [40, 48]. Their studies demonstrate how
AI-assisted prospective, active, and passive reflection can help par-
ticipants clarify purpose, assess whether discussions are “on track,”
and adapt plans before and during meetings while also surfacing
tensions around timing, attention, and disruption. Flexible support
could be beneficial in helping articulate tensions while engaging
in meaningful reflective thinking, especially during collaborative
decision-making [36]. Complementing this, Rintel et al.’s work on
temporal work across meetings frames collaboration as spanning
acts of retrospection and prospection across multiple meetings and
projects, arguing that generative AI systems should be designed
to support these temporal practices rather than isolated moments
of interaction [48]. Together, this work highlights that meetings
are embedded within longer trajectories of work, where intentions,
meanings, and priorities are continuously renegotiated. Yet most
collaborative systems treat representations as static outcomes such
as lists of ideas, final decisions, or summaries rather than as dy-
namic resources that evolve with the work [4, 52]. This creates
a gap between how collaboration actually unfolds and how it is
represented: as goals shift, tensions emerge, and priorities change,
the representations meant to support collaboration often lag behind
or flatten this process.

In this framing, conversational artifacts like notes, ideas, sum-
maries, and traces of interaction, become interfaces for coordina-
tion, interpretation, and continuity. This motivates a core question:
how can systems generate interactive representations [26, 27] from
shared conversational context that support both immediate coordi-
nation and longer-term sense-making? We explore pipelines that
mine verbal conversation data to generate dynamic representations
grounded in conversational data that reflect evolving shared mental
models and coordination needs. Building on this, our future work
extends facilitation beyond real-time support within meetings to
examine how Generative UI can support post-hoc reflection by:

(1) accurately extracting key elements of a meeting beyondwhat
current AI summaries provide

(2) providing scaffolding during meetings without distracting
participants
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(3) reducing cognitive barriers to engage in reflection and mak-
ing meeting goals actionable

(4) helping coordinate alignment for subsequent meetings
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