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Creative Ideation Phases⁷

Generative
Encourages to produce
additional ideas or
alternatives.⁹
"What else could work?"

Elaborative
Encourages to develop
an existing idea in
more detail.¹⁰
"How would that work
in practice?"

Perspective-shifting 
Encourages to reconsider
idea from another user/
stakeholder perspective.⁸ 
"How would this work for
first-year students?"

"How do robot elicitation strategies shape engagement and

participant contribution substantiveness in creative group ideation

processes?"
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interact with each other.¹ ² Prior work shows that robots can

facilitate creative collaboration, but their effects are context-

dependent rather than automatically beneficial.³ ⁴ Existing robot-

facilitated brainstorming studies have often examined whether a

robot facilitator improves group performance, or how single robot

behaviors affect collaboration,² ⁴ but left a gap open on how robot

facilitation could support engagement and substantive contribution

throughout creative ideation processes.

Social robots are increasingly viable as facilitators in

group ideation, where they can influence not only

human-robot interaction, but also how participants         

.

                                  the process by which two or more participants

establish, maintain and end their perceived connection during

interactions they jointly undertake.⁵

ENGAGEMENT -

                                                                          the extent to which

participant talk adds task-relevant idea content that goes beyond

what has already been stated, by adding, developing, questioning,

defending, challenging, or building on task-relevant ideas.⁶

CONTRIBUTION SUBSTANTIVENESS - 

The main discovery was that Pepper’s questions mattered differently across ideation

phases. In divergence, generative prompts kept the search space open and

supported broader idea production.⁹ In convergence, Pepper became more useful

because groups had concrete ideas to compare, refine, and challenge. Elaborative

prompts deepened discussion by pushing mechanisms, constraints, and practical

details.¹⁰ Perspective-shifting showed the strongest phase dependence: once groups

had concrete ideas from divergence, the stakeholder perspective helped them judge

which ideas would actually work.¹⁶ Engagement demonstrated its multi-dimensionality

as its metrics did not move together.¹¹ Overall, robot facilitation should be designed as

phase-sensitive prompt behaviour: broaden discussion in divergence, deepen ideas

when needed, and use stakeholder perspectives during evaluation.

Pepper’s effect was not a general robot-facilitator effect, but a prompt-

level shaping effect: robots can influence participant interaction² and

facilitation benefits depend on behaviour rather than presence alone.³  
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