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Abstract

As conversational Al moves from dyadic assistance into polyadic group facilitation, the question of when to
intervene changes shape. Most existing accounts treat intervention timing as a turn-level problem reducible to
aggregated individual signals, Al-internal scores, or LLM judgements of group state. This position paper argues
that such framings miss what is structurally distinctive about polyadic timing: when individual readiness signals
point in different directions for different participants, the aggregation rule itself encodes a normative stance
on whose voice counts. Grounded in KNIT-C, a conversational Al facilitator that supports group convergence
on shared value propositions, the paper develops three claims: that group-level signals are interactional, not
physiological; that polyadic timing should be evaluated by deliberative quality, not consensus speed; and that
aggregation rules should be visible and contestable, not buried in thresholds. The central question for polyadic
facilitation is not when the group is ready, but how the AI should act under uncertainty about whose readiness
counts, and how that uncertainty should be made visible.
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1. Introduction

Conversational Al is increasingly deployed in facilitation roles, including workshops, co-design sessions,
and stakeholder decision processes [1, 2, 3, 4]. As these systems move from dyadic assistance into
polyadic group settings, the question of when to intervene changes shape. Most existing accounts
treat intervention timing as a turn-level problem: response pacing in dyadic conversation [5], control
over agent participation in group brainstorming [6], and chime-in and sub-topic transition for multi-
party chats [7]. Recent group Al facilitation work has begun to engage timing more directly [3, 8,
9], but it shares an underlying assumption: that the timing decision can be reduced to aggregated
individual signals (participation rates, response volume), Al-internal scores (contribution value), or
LLM judgements of group state (whether a topic is “well-discussed”).

What none of these engages is the harder problem that arises when individual readiness signals point
in different directions for different participants. One is ready to advance, another is still processing,
and the system must decide whose readiness governs the move. This is the polyadic timing problem.
It is harder than its dyadic counterpart not because there are more signals to fuse, but because the
aggregation rule itself encodes a stance on whose voice counts.

Three further claims follow. First, the signals that matter at the group level are interactional, not
physiological, capturing properties of the deliberation rather than of individuals. Second, polyadic
timing should be evaluated by the deliberative quality it produces, not by how quickly the group
converges; convergence remains the goal, while speed is the wrong proxy. Third, aggregation rules
should be visible and contestable rather than buried inside thresholds, prompts, or heuristics; we call
this legible intent.
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These claims are grounded in KNIT-C, a conversational Al facilitator that supports group convergence
on shared value propositions, evaluated with 14 participants across four role-play workshop sessions
[4]. Convergence is the case that anchors the argument; whether the framework extends to divergent
ideation is an open question. Time-triggered facilitation reached participants in different states of
readiness. Some experienced it as productive prompting, and others as overwhelming pressure. The
system had no way to register that difference. The paper develops implications for signals, evaluation,
and aggregation, closing on an open question for workshop discussion.

2. Conversational Al Timing in Dyadic and Polyadic Settings

Recent work on conversational Al intervention timing has made significant progress in dyadic settings.
Jiang et al. [5] model timing as a property of the Al-user dyad, distilling pacing into five silence
strategies and showing that adaptive silence improves perceived listening quality and trust. Even
where dyadic conversational Al timing reaches beyond fluency into listening, it remains a judgement
calibrated to one interlocutor. In polyadic settings, conversational Al takes on a facilitator role, and
the timing problem changes accordingly. Facilitating a group discussion concerns when a group has
done enough divergent work to be moved toward closure, when premature closure would suppress
productive tension, and when apparent agreement masks unresolved disagreement [10, 11].

A growing body of conversational Al work addresses timing in polyadic group facilitation [12].
Across this work, four kinds of signal govern intervention decisions: time-based triggers anchored to
clock cadences and stage transitions [8, 13, 14]; aggregated individual metrics drawn from message
counts, lexical features, or participation rates [8, 3, 14]; agent-internal scoring of the value of the
agent’s own potential contributions [6]; and LLM judgements of group state classifying topics as “well-
discussed”, “stuck”, or analogous categories [7]. In parallel, some systems narrow the timing problem
by pre-structuring the deliberation itself: DebateBot [9] stages deliberative discussion to distinguish
deliberative consensus from mere agreement, and Shin et al. [2, 15] partition collaborative ideation into
phases.

Do et al’s FacilitatorBot [14] extends this work by studying what happens when group-state inference
is wrong. The agent intervenes at two fixed time points in a 25-minute task, with message content
shifting between divergence-promoting and convergence-promoting moves to follow a diamond-of-
participation structure. At each intervention, it flags the lowest-scoring member based on a weighted
sum of normalised message and unique-word counts, and handles detection errors via private conversa-
tional repair. Do et al. recognise that the kind of mistake a detector makes matters: falsely flagging an
active participant has different consequences than missing a quiet one. But the underlying rule that
defines who counts as under-contributing in the first place is presented as a measurement decision
rather than a value-laden one.

These are important advances. They share, however, an underlying assumption: that the timing
decision can be reduced to fixed clock cadences, aggregated individual signals, agent-internal scores, or
LLM judgements of group state. None of them yet engages what to do when individual readiness signals
point in different directions for different participants. When one is ready to advance and another is
still processing, the system must decide whose readiness governs the move. Equally, the aggregation
rule itself (what counts as “well-discussed” whose contributions register, how disagreement is weighed)
is buried inside thresholds, prompts, and heuristics, treated as an engineering detail rather than as
a design choice with normative content. This is the central question of polyadic conversational Al
facilitation, sharpest where the group is moving toward decision or synthesis: on what basis the group
is judged ready to advance, and whose state determines that judgement.

Indeed, polyadic conversational Al facilitation is not a scaling-up of dyadic interaction. It is a
structurally different timing problem, because aggregation introduces a normative choice that dyadic
timing never has to make.



3. A Polyadic Case: KNIT-C

KNIT-C [4] extends the KNIT system [16], which used Al-generated artefacts as computational boundary
objects on a shared canvas to support convergence in interdisciplinary teams. In KNIT-C, those
mechanisms operate through real-time conversational dialogue rather than a shared visual surface.
The architecture has two phases: in the first, each participant talks to the Al alone, surfacing their
individual stance; in the second, the group reconvenes and the Al synthesises across the individual
conversations, then facilitates discussion toward a value proposition the group can commit to. The
architecture is polyadic by construction: individual readiness is surfaced privately, then aggregated
into shared artefacts the group must collectively decide whether to commit to. The timing problem is
therefore not whether to interrupt one user, but when the group’s distributed readiness states have
converged enough to act.

In four sessions, 14 participants role-played stakeholders in a pseudonymised health-technology
startup with deliberately constructed information asymmetry [4]. Three findings from this deployment
make visible the normative choices that aggregating across participants introduces: whose readiness
counts, how the rule is made visible, and what counts as successful convergence.

3.1. Differential readiness across participants

Pacing concerns arose in both phases of KNIT-C. For some, the Al’s persistent questioning was pro-
ductive, giving repeated openings to think through their position. Others found the same questioning
“aggressively pushing”, particularly in the individual chat where time pressure compounded the pacing
problem. KNIT-C itself diagnoses this as clock-triggered pacing failing to track group state, and proposes
signal-responsive alternatives as the remedy [4]. In the group phase, however, a deeper failure mode
emerged that no signal substitution can resolve. The AI’s encouragement actions were time-triggered,
firing after fixed silence intervals. When participants were at different processing states, this produced a
divergence the system had no way to register. One participant put it directly: “I was rushed to vote but I
realise the other person was still reading”. The AI’s verbosity could itself be silenced: some participants
felt they “didn’t have to speak as much” when the Al was speaking a lot. Others inverted the design
question entirely, asking that the user, not the system, decide when the Al intervenes.

The signal that matters here is interactional, rather than being physiological. No measurement of any
single participant’s state (keystroke pause, eye dwell, biosignal) would surface it. Only the structure of
the group-level signal makes the timing problem visible: one participant ready, another still reading.
Resolving it requires a choice: wait for everyone, advance with the majority, or follow the most engaged.
Each is a values-laden answer to whose voice governs the move, not a measurement that could be made
more accurate.

3.2. Legible intent over latency

Across sessions, the Al’s place as facilitator was actively under negotiation, and what made an interven-
tion welcome turned out to be only loosely about timing. Some participants wanted the Al to be firmer
and more critical. One asked it to flag “the absolute things you need to address” before discussions
drifted. Another, drawing on healthcare-industry experience, wanted critical pushback on feasibility
constraints rather than “just asking open questions”, and contrasted the Al with human facilitators: a
human facilitator has a specific target and knows what information is needed, whereas the Al could
push a group “into quite random discussions”.

Yet Al-led direction was elsewhere experienced as imposition. One participant reported the Al was
“trying to move me in a direction... always manipulating me”, clarifying afterwards that this was about
perceived directionality rather than attributed intent. KNIT-C reports that the line between welcome
Al direction and felt manipulation ran along visibility and contestability, not along forcefulness [4]. We
name this distinction legible intent and locate it in the aggregation problem. Direction is welcome when
its rationale is visible, and the recipient can contest it; the same direction becomes unwelcome when



its rationale is opaque, and contestation is foreclosed. The feeling of manipulation arises when the
rule for “the group needs to be moved in this direction” is hidden: the participant cannot tell whether
the AT’s move reflects a legitimate reading of the group’s state or an arbitrary directional bias. The
aggregation rule must itself be inspectable for participants to evaluate whether the choice being made
on their behalf is one they can accept.

3.3. Productive disagreement as convergence

KNIT-C’s synthesis stage produced several candidate value propositions for group deliberation. Partici-
pants frequently described the final synthesis as something they could commit to without endorsing.
One participant called the final value proposition a “classic camel”: “2 unresolved halves stuck together”.
Yet the same participant insisted this was “not a flaw of the tool” but an inevitable outcome of trying
to merge divergent positions. That participant rated “I felt heard during the group discussion” 4 out
of 5, even where agreement with the final VP was lower; another participant gave “felt heard” the
same rating (n=2 for ratings; qualitative evidence carries the argument). A third put the underlying
insight directly: “Maybe having the same choice should not always be the goal, because acknowledging
differences is also quite important”.

KNIT-C names this pattern productive disagreement and connects it to constructive controversy
[16, 17]: an evaluation frame that prizes substantive engagement of differences over surface agreement.
For the question of intervention timing, the implication is sharper: an intervention-timing system
calibrated on agreement-as-success would mis-read this outcome as failure, when it is closer to what
facilitator practice would recognise as a healthy outcome under conditions of genuine difference. The
success criterion is itself a normative choice, not a metric that better data could refine.

4. Implications for Polyadic Intervention Timing

4.1. Signals: beyond individual readiness

Signals proposed for proactive Al intervention overwhelmingly describe individual users. Surveys
of multiparty conversational Al identify modelling of users’ mental states as one of three primary
research themes, encompassing emotion, engagement, personality, and dialogue acts [12]. Dyadic
timing systems operationalise this through cues drawn from individual messages, such as emotional
valence and conversational pause patterns [5]. These signals are necessary but not sufficient in polyadic
facilitation.

KNIT-C makes the limitation visible. In one session, the same Al behaviour produced opposite
reactions. One participant felt “flooded” by the AI and found the facilitator “overwhelming”. Another
in the same group, exposed to the same pace, said it “forced” productive thinking and welcomed the
repetition for giving multiple chances to process. Within the same session, no individual measurement
could yield the right timing for both. The signal that matters is interactional: a distribution of readiness
across the group, not the state of any one user.

Even granting that group level signals are needed, what those signals are remains underspecified.
KNIT-C surfaces two candidates with direct grounding in the data. Divergence persistence, where
multiple framings remain in unresolved tension, indicates unfinished deliberation; the participant’s
“camel” synthesis is one form. Artefact uptake, visible through repeated comparison, deictic refer-
ence, or substantive critique, distinguishes processing from politeness; having to “revisit similar value
propositions again and again” before voting signals engagement rather than acquiescence. Both are
convergence-specific; divergent ideation phases would require a different signal taxonomy. Two further
candidates are theoretically motivated. Participation distribution, which McGee et al’s collective intelli-
gence facilitator operationalises as equal participation [3], tracks whether contribution is concentrated
or spread. Additionally, per user measurement cannot distinguish productive silence, where a group is
collectively processing, from coordination failure, where no one knows how to proceed.



Defining these signals is one problem, and detecting them is another. The cues that matter for
polyadic timing live in precisely the channels that text based Al facilitation strips. Workspace awareness
research in CSCW has long catalogued the cues co located groups use to coordinate (such as gaze,
gesture, deictic reference, peripheral monitoring), the substrate of the shared awareness timing depends

n [18]. KNIT-C participants articulated the loss. Without facial expressions and emotional cues, the
group chat felt “unemotive”; Al redirection could feel “deflating and disruptive”. This is consistent with
hyperpersonal CMC’s account of reduced cue environments reshaping rather than removing relational
dynamics [19], but for polyadic timing it is also a detection problem: group readiness is most legible in
the channels chat eliminates.

Signal taxonomies should therefore be extended along a second axis: not only signal type (cognitive,
behavioural, emotional, task level), but scale (individual, dyadic, group). The scales relate but not by
summation: a group signal is not n individual signals. It is a property of the interaction itself, and in
chat based polyadic Al it goes missing twice over: once when systems look only at one user at a time,
and again when the medium strips the substrate group readiness depends on.

4.2. Evaluation: productive disagreement, not consensus speed

Evaluation faces the same individual level bias. Standard framings (response quality, interruption, trust,
task completion) work for individual knowledge work [20, 21]. They work less well for facilitation:
fast smooth convergence may have suppressed the disagreement the group needed to surface. The
productive disagreement pattern surfaced in Section 3.3 can be operationalised as an evaluation construct
[17, 9], asking whether competing perspectives were genuinely engaged, whether participants felt
able to dissent, whether they authentically endorsed the outcome rather than merely conceded to it.
Psychological safety is its foundation [22]. Outcome based evaluation alone cannot answer this. An Al
facilitator, unlike a human, bears no downstream consequence for poor timing [23]: the system that
nudges to premature closure and the one that holds space for productive disagreement look identical
from the AT’s vantage. Only the deliberative process distinguishes them, which is why evaluation
frameworks for polyadic timing need process quality measures alongside outcomes.

4.3. Aggregation: whose readiness counts

Yet even granting both better signals and better evaluation, the most distinctive polyadic challenge
appears elsewhere: at integration. Even if individual readiness could be measured perfectly, the system
must still answer whose readiness counts. This is an irreducibly normative question, not one that signal
fusion can answer. Should the Al wait for the slowest participant, protecting inclusion at the cost of
pacing? Move when the majority is ready, risking the marginalisation of dissenting voices? Defer to the
participant the system reads as most authoritative, encoding existing hierarchies rather than mitigating
them? Each is a defensible answer, and each implies a different politics of the facilitative role.

Aggregation is also not only temporal. Cultural and linguistic background shapes turn taking and
engagement [24]; cognitive style shapes preferences for Al explanation [25]; identity stakes shape what
errors register as harmful [26]. Whose readiness counts therefore extends to whose framing the AI’s
intervention treats as default, and at whose cost.

Three implications follow. The first is methodological. Research on polyadic timing needs to make
aggregation choices explicit and study their consequences. A system that “intervenes when the group
is ready” is making an aggregation decision whether or not its designers acknowledge it. Reporting
timing strategies without specifying their aggregation logic obscures a substantive design choice.

The second is design theoretic. Under uncertainty about whose readiness counts (typically the
rule, not the exception), restraint may be a more legitimate response than confident intervention.
Okada’s weak robots articulate this stance: incomplete utterances elicit collaborative completion
where authoritative ones impose meaning [27]. The principle travels to conversational Al: scaffolding
interventions (“here is what I notice; what do you think?”) are harder to experience as manipulative



than synthesising ones. Intervening with incompleteness may be a better judgement than intervening
with authority.

The third concerns legibility. In KNIT-C, what distinguished welcome Al direction from felt manipula-
tion was visibility and contestability rather than forcefulness. Houde et al. [6] reach a related conclusion
from group brainstorming with proactive Al agents: participants wanted not just better timed interven-
tions but mechanisms to control the agent’s behaviour as the discussion evolved. Legibility also extends
below the intervention to the measurement layer. Detecting group level signals for timing purposes
requires observation across multiple participants, which raises consent and proportionality questions
that single user instrumentation does not. What is being measured about whom, for what aggregation
purpose, and with whose knowledge are themselves legibility questions, prior to and independent of
how the resulting timing decision is presented.

Aggregation, restraint, and legibility are not three separate problems. They are aspects of the same
underlying claim. In polyadic facilitation, the timing question is not “when is the group ready?” but “how
should the AT act under uncertainty about whose readiness counts, and how should that uncertainty be
made visible to those it acts on?”
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