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ABSTRACT

The introduction of generative Al into multi-user applications raises
novel considerations for the future of collaborative work. How
might collaborative work practices change? How might we incor-
porate generative Al into shared tools with users’ needs at the
forefront? We examine these questions in the context of a remote
team conducting ideation tasks — an example of collaborative work
enabled by a shared digital workspace. We conducted a user study
with 17 professionals experienced with virtual group ideation work-
shops. Our study examined their use of the Collaborative Canvas, a
virtual canvas tool with integrated generative Al capabilities that
we created as a probe. Participants saw value in using generative
Al to assist with group facilitation and to augment perspectives
and ideas. However, they worried about losing human perspectives
and critical thinking, as well as reputational harms resulting from
harmful Al outputs. Participants shared suggestions for appropriate
ways to incorporate generative Al capabilities within multi-user
applications and identified needs for transparency of content own-
ership, private digital spaces, and specialized Al capabilities. Based
on participants’ insights, we share implications and opportunities
for the incorporation of generative Al into collaborative work in
ways that place user needs at the forefront.
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1 INTRODUCTION

Generative Al has the potential to automate tasks that were pre-
viously thought to be exclusive to humans, raising questions of
its impact on the future of work. Rapid advancements in gener-
ative Al have already enabled its incorporation into professional
work domains such as programming [95], research [1, 60], and
design [41, 57, 113]. In these domains, generative Al can produce
ideas, summaries, and suggestions that rival those produced by
humans.

In the past, many research studies on Al-augmented work have
been configured such that one human works with a single Al agent
(e.g., [55, 94, 119, 122]). Work by Farrell et al. [26] took an expanded
view in which a human works with a back-end collection of Al
agents, through a single front-end interface [26]. However, this view
does not reflect the reality that work is often performed by groups
of colleagues working together [104, 116, 127]. As advancements in
generative Al make their way into collaborative domains, there is a
need to shift our view to realistic work contexts in which multiple
humans interact with each other along with Al agents.

One indication of the rise of Al-supported group work is in the
introduction of generative Al features to digital canvas tools such as
Mural!, Miro?, and Microsoft Whiteboard3. These features include

'Mural. https://mural.co
2Miro. https://miro.com
3Microsoft Whiteboard. https://whiteboard.microsoft.com
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the use of Al to generate ideas, create diagrams and presentations,
summarize content, and cluster ideas into themes, mirroring ideas
explored in research studies of creativity and ideation [9, 35, 54, 76].
As remote work becomes more common [6, 8, 21, 34, 51, 80], these
canvas tools have become a way for teams — both remote and in-
person — to have a digital collaborative experience together [19, 37].
In parallel, recent studies have also begun to explore the use of Al
in collaborative tasks, such as brainstorming [30, 113, 126] and co-
creation [5, 41, 105, 113, 124]. These studies have started to identify
the utility and limitations of using generative Al in multi-user tasks.
However, there remains a need to understand how generative Al
affects group work practices in real-world settings, how to use it to
enhance (rather than automate) collaboration, and how to mitigate
the risks that it poses to the future of collaborative work.

To address this gap, we studied domain experts’ perceptions
of the unique benefits, risks, and needs that arise from the use
of generative Al in a collaborative work context, and how these
considerations may impact the future of their work. To explore this
topic, we focused on group ideation as a case study of collaborative
work that takes place in a shared digital workspace, and we used a
canvas tool as an example of a shared digital workspace. We chose
group ideation because it is a common task with which workers
are highly familiar, and it is a task that does not require prior
training. We conducted an interview study with 17 professionals
who facilitate or regularly participate in group ideation workshops
as part of their work. We built a canvas tool powered by a large
language model (LLM) called Collaborative Canvas to experiment
with different ways a team could interact with generative Al and
leverage it in support of their group work. Our goal was to use
Collaborative Canvas as a probe [49] to understand how domain
experts, who currently make extensive use of non-Al canvas tools
for collaboration, might engage with and view novel forms of Al
support in their future work.

Our paper makes the following contributions to the HCI com-
munity:

o Implications for the future of Al-supported group ideation
based on insights from domain experts, including the values
of Al in augmenting perspectives and assisting with facilita-
tion, along with the liabilities it poses to human ideas, collab-
orative processes, and workplace impressions. Building on
these findings, we illustrate an example of how humans and
Al can dynamically allocate initiative in a collaborative con-
text to draw on the strengths of Al support while mitigating
its risks.

o User needs and opportunities for incorporating generative Al
capabilities into future collaborative workspaces in human-
centered ways, including transparency of content ownership,
private digital spaces, and specialized Al capabilities.

2 RELATED WORK

Our work empirically examines users’ experiences with a multi-
person, Al-infused virtual canvas. We first review prior work with
graphical canvases and related media. We then consider what has
been learned about brainstorming with an Al partner, primarily in
dyadic, one-human-one-AI configurations. Finally, we reflect that

new collaborative environments consisting of multiple humans and
Als leads to new challenges in mixed initiative interfaces.

2.1 Human Collaboration through Graphical
Media

Researchers and practitioners have studied human-human collab-
oration through graphical tools [59] such as mindmaps [11, 12],
whiteboards [72, 106], affinity diagrams [47, 68], and a series of
sociotechnical templates in Total Quality Management [43, 109].
Following successes with physical media, researchers began to
experiment with computer-mediated graphical tools for both same-
place and virtual-place collaborations [11, 61, 69, 100]. In some
cases, graphical collaboration tools took the form of systems for
argumentation, such as gIBIS [16], Design Space Analysis [70], and
Beyond Discussions [24], as well as more recent experiments such
as nodenogg [92]. Others focused on sticky notes as both physical
and virtual collaboration tools — Christensen et al. [15], Ho and
Tomitsch [46], and Sibbet [103] provide collections and surveys
of studies and toolkits of these systems. For example, earlier prac-
tices such as contextual inquiry and design thinking showed how
sticky notes could serve as a backbone infrastructure in face-to-face
collaborations for design, analysis, and the social construction of
agreed solutions [2, 47, 121].

Lutters [69] noted two decades ago that the contents of hand-
written, physical micronotes were unavailable to organizational
memory systems (see also Christensen and Friis-Olivarius [14]
on “cognitive units in the form of small structured ideas”), indi-
cating a need to selectively store and share micronotes — possibly
through virtual sticky notes. Responding to needs of geographically-
distributed institutions, Gumienny et al. [36] described the benefits
of online sticky notes for both ideation and feedback, with partic-
ular value to remote members of teams with a preponderance of
members in one location. Jensen et al. [50] compared the use of
physical and digital sticky notes, and concluded that digital media
could support collaborative ideation. In a different domain, Briggs
et al. [5] reached a similar conclusion in a more complex graph-
ical+gestural environment, as did Cvetkovic et al. [18]. Within
these types of digital workspaces that use virtual sticky notes, work
by Takouachet et al. [110], Hilliges et al. [45], and Christensen and
Abildgaard [13] has explored users’ practices and needs for working
effectively in these tools. Chen et al. [12] studied how graphical
materials could be used for two-person structured collaborations,
and subsequently Chen and Krishnamurthy [11] added Al support
for one-human-one-Al interactions based on ConceptNet [107].

It is now commonplace for teams to use graphical collaboration
tools with virtual sticky notes, such as Miro, Mural, and Microsoft
Whiteboard. Developers of those tools are now adding generative
Al capabilities [44, 74, 93], prompting us to examine the role of
these capabilities and their impact on the collaborative dynamic,
such as in group ideation.

2.2 Brainstorming with Generative Al
Applications

Group ideation, also known as brainstorming, is the process by
which a group of people come together to generate new ideas.
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Osborn [82] performed early empirical analyses of human-human
brainstorming and highlighted two major phases (see also [29]):

o Divergent thinking, in which team members create many
heterogeneous ideas, and

e Convergent thinking, in which members critique, combine,
and select a subset of ideas for recommendation or for further
development.

Other researchers have further developed these ideas, materials, and
practices, creating variations on Osborn’s work (e.g., [39, 40, 85, 87,
88]). While laboratory-style studies of unrelated individuals have
shown a collaboration penalty for brainstorming in groups [7, 81, 90,
108], studies of teams and mutually-committed groups have shown
increased productivity and conceptual richness through exposure to
each other’s ideas (e.g. [22, 27, 53, 86, 96]), especially when online
tools allow for parallel activities to occur during brainstorming
[29, 66, 75, 84]. Practices in design thinking, for example, have
adopted physical sticky notes and their virtual analogues as core
sociotechnical resources [20, 41, 89, 98].

Early explorations have simulated or added Al functionality to
these ideation tasks and studied their impacts on users. Using an
experimental method with a single, consistent script of activities,
researchers have found inconsistent impacts on human responses
when they labeled the scripted activities as performed by a human
or an Al agent [31, 120]. Going beyond simulation and instructions,
Muller and colleagues showed plausible co-creativity when one
human ideated with an Al partner [76, 77, 79]. Yu-Han and Chun-
Ching [126] found enhanced human performance when working
with a LLM, and Bouschery et al. [3] similarly found superior per-
formance when one human brainstormed with one Al agent. Lavri¢
and Skraba [63] described somewhat contrasting outcomes based
on human evaluation of ideas generated by GPT-3.5-turbo* at dif-
ferent temperature settings’. In design, Tholander and Jonsson
[113] found that LLMs were useful for inspiring designers with
new ideas, but their lack of contextual understanding and depth of
ideas spoke to the irreplacability of humans in creative work. Maier
et al. [71] examined a slightly different use case - the facilitation of
an ideation process — and described humans’ overall preferences
for a human facilitator over an Al facilitator.

The use of Al-generated ideas within a brainstorming session, or
even the simple exposure to Al-generated ideas, raises new issues.
Rezwana and Maher [94] identified ethical dilemmas in the owner-
ship, accountability, and leadership of co-creative work. Authors
of creative works, including writers and designers, have shown
preferences for Al to act in more limited, supportive roles [32, 58].
Lehmann et al. [64] found, in the context of shorter texts (such as
those produced in brainstorming), Al-generated materials led to
reduced activity by human ideators, but a strong sense of human
ownership of the resulting ideas. Despite claims of the emancipa-
tory role of Al assistance in ideation tasks [115], Yin et al. [125]
identified concerns around the reduction of human-generated texts,
suggesting that people may be discouraged if there is too much
activity by the Al agent. Laine concurred, stating that, “Al.. should
remain in the background, allowing the human to make decisions
“https://openai.com/blog/gpt-3-5-turbo-fine-tuning-and-api-updates
STemperature refers to a LLM parameter that controls the variability of generated

content. Higher temperatures often result in more variable, and potentially unusual,
outcomes.
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and retain control of the creative process” [62, p. i]. One way to
maintain human control may be through relatively short conversa-
tional turns [76, 95] or actions [67] by the AI to allow the human
to more frequently re-assert guidance and control.

While recent work examines the use of Al in collaborative tasks,
it focuses primarily on considerations and challenges arising from
interactions between one human and an (often external) Al agent. In
this paper, we extend this work by examining unique implications
arising from a group of users brainstorming together in a shared
workspace embedded with generative Al capabilities.

2.3 Mixed Initiative Interfaces

Previous work implicitly engaged with issues of initiative (i.e., the
relative allocation and agency of human and/vs. Al partners in
brainstorming activities). The inclusion of an interactive Al agent
in a group setting requires new attention to concepts of initiative
and mixed initiative interfaces [48]. Early research considered the
allocation of function to human initiative vs. computer initiative
along a uni-dimensional trade-off dimension [28, 83, 99]. Subse-
quently, Shneiderman proposed a two-dimensional framework in
which human initiative and Al initiative (“autonomation”) could
be designed independently of one another, allowing classification
into one of four quadrants: high-human high-AI; high-human low-
AT low-human high-AT; low-human low-AI [102]. Using a similar
categorical approach, McComb et al. [73] proposed their own two-
dimensional framework of quadrants based on Al proactivity: mode
(high/proactivity vs. low/reactivity) and focus (process vs. product).

These categorical frameworks were good descriptions of rela-
tively static configurations of the user interface, in which (a) usage
patterns were primarily invariant and (b) users performed a single
action, or a single family of similar actions, with the product - e.g.,
in “human in the loop” applications, in which “Humans can... di-
rectly accomplish tasks that are hard for computers” while serving
as components “in the pipeline with the help of machine-based
approaches” [123, ms p.1]. Muller and Weisz [78] revised these
frameworks for complex organizational workflow applications in
which usage patterns could vary from one workflow step to the
next, and in which users could choose their own sequences of ac-
tivities according to task demands and human skills. The design of
the workflows allowed users to choose their position along the two
dimensions of human-initiative and Al-initiative, thereby allowing
them to become in-the-moment co-designers of their work within
the limits of the workflow options. In this paper, we consider the
case of groups of humans interacting with an AI agent, and we
anticipate the emergence of additional, in-the-moment dynamic
shifts in human-initiative and Al-initiative.

3 COLLABORATIVE CANVAS

To conduct our research, we built the Collaborative Canvas, a virtual
canvas that allows multiple users to brainstorm with generative Al
capabilities. We were motivated to build our own prototype, rather
than using an existing commercial product, due our need to have full
control over its functionality, maintain flexibility in implementing
new forms of UX interactions, and connect it to our institution’s
internal generative Al platform. Our prototype, shown in Figure 1,
offers basic functionality commonly found in shared canvas tools:
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Figure 1: Collaborative Canvas user interface. The shared canvas provides a space for multiple users to add, edit, and remove
virtual sticky notes. (A) Users can add new sticky notes in various colors from a sidebar. (B) Sticky notes can be placed and
moved around the canvas. (C) Clicking on the robot icon reveals a private panel for generating sticky notes with the AI (shown
in Figure 3). (D) User profile icons represent the users who are currently present in the canvas.
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Figure 2: Generative Al capabilities within the shared canvas. Users can generate sticky notes directly in the shared canvas
view. (A) Right-clicking on the canvas and choosing “Generate” opens a modal dialog in which the user can specify a prompt
and request a specific number of sticky notes. (B) After clicking “Generate Notes,” new sticky notes are created in the shared
canvas. (C) When selecting one or more sticky notes, a pop-up toolbar allows users to re-generate the selected sticky notes with
a new prompt. In this way, users can iterate on human or Al-generated sticky notes (e.g. “provide a condensed summary” or

“come up with new ideas”).

users can manually create virtual sticky notes, type content onto
them, edit them, and delete them. We intentionally limited content
modalities to only those required for basic collaboration (i.e. text
and sticky notes) to minimize barriers of entry to the tool and focus
sessions on the integration of generative Al Users could prompt an
LLM to generate sticky notes in two ways: through a modal dialog
that generates and places new sticky notes directly on the shared
canvas (Figure 2), and through a private side panel where new notes
are generated and staged for the user (Figure 3). In both views, users

can iterate on Al-generated notes by editing them manually or by
sending a follow-up prompt to the LLM (Figures 2C and 3B). We
implemented these different means for creating and refining notes
so that we could study if, when, and how users chose to invoke Al
assistance in a collaborative context.

We implemented Collaborative Canvas using the Svelte® frame-
work for the front-end UI and Python with FastAPI” for the backend.

®Svelte. https://svelte.dev
7FastAPL https://fastapi.tiangolo.com
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Figure 3: Private panel. As an alternative to generating in the shared canvas, we also developed a private panel for generating
sticky notes. This panel allows users to review the content of generated notes before sharing them with the group. (A) The
panel provides a private space to prompt the LLM and generate new sticky notes. (B) Context is preserved between subsequent
prompts, so a user can follow up on prior outputs (e.g. “Can you say that with less text”). (C) Users can choose sticky notes to
share with the group by dragging them from the panel to the main canvas. (D) Users can view a history of their prompts and
outputs in a sequential view, where they can also click the multi-square icon to restore previously-generated notes.

We used an internally-hosted Llama 2 (70B) model [114] to power
the generative Al capabilities, as we found it to perform best in
conversational use cases out of the models available in our organiza-
tion. Our application’s backend was responsible for communicating
with the internal platform that hosted the model. We developed a
prompt that set the context for a brainstorming task and possible
user actions, including generating sticky notes and progressively re-
fining generated responses. This prompt also instructed the model
to format its responses in a way that could be parsed into separable
chunks by the front end to create multiple sticky notes from a single
LLM response.

4 USER STUDY

Using Collaborative Canvas as a probe, we conducted an interview
study with groups of professionals who facilitate or participate
in group ideation workshops as part of their work. We felt that
their expertise with collaborative work in shared digital workspaces
would allow them to reflect on the potential impact of incorporating
novel generative Al capabilities into their work. Our aim was to
explore the following research questions:

e RQ1. How might the incorporation of generative Al into
shared digital workspaces impact collaborative work prac-
tices such as group ideation?

e RQ2. What unique user needs arise from the incorporation
of generative Al into collaborative work?

¢ RQ3. Based on these user needs, what implications are im-
portant to consider in the incorporation of generative Al
capabilities into future collaborative workspaces?

4.1 Participants

We conducted seven study sessions with groups of 2-3 participants,
for a total of 17 participants. The majority of participants (94%)
resided in the United States; 6% resided in Mexico. Participants
reported gender identities including men (47%), women (35%), and
non-binary (6%); 12% preferred not to say. Participants were full-
time design and software professionals within our organization, a
large international technology company. All participants actively
used shared canvas tools for group ideation workshops as part of
their work, either as a facilitator, participant, or both. Participants
had no prior experience with canvas tools that incorporated gener-
ative Al capabilities. Their familiarity with LLMs was mixed — none
of them used or developed LLM technologies as part of their daily
work, but some had prior exposure to generative Al applications.
Their job roles and experience with canvas tools are shown in Table
1. Participants are identified as Ps.p, where s is their session number
and p is their participant number in that session.

We recruited participants using a call for participation posted in
internal Slack® channels for employees interested in group ideation
practices. Interview groups were formed based on schedule avail-
ability. Each participant was compensated the equivalent of $25
USD for their participation.

8Slack. https://slack.com.
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Table 1: Participant roles and use of shared digital workspaces in their current work

P# Job Title Use of shared digital canvases

P1.1 Visual Designer Project stakeholder collaboration and alignment

P1.2 Design Manager Team collaboration and alignment

P13 Development Manager Alignment between designers and technologists

P2.1 UX Designer Remote design thinking sessions with team

P2.2 Design Manager Training and practice for design team

P3.1 UX Designer Group analysis of business use cases

P3.2 UX Designer Exploratory stage design with team

P33 UX Designer Stakeholder alignment for business transformation

P4.1 Application Developer Group and personal project planning

P4.2 UX Researcher Design thinking workshops and ideation

P43 UX Researcher Design thinking workshops and research analysis

P5.1 UX Researcher Design thinkng workshops and personal project management

P5.2 UX Researcher Design thinking workshops and project management

P6.1 Service Designer Project stakeholder alignment

Pe6.2 Learning Facilitator Teaching and presentations

P7.1 Visual Design Researcher Research synthesis and stakeholder alignment

P7.2 UX Designer Design thinking workshops and feedback sessions
4.2 Method 5 RESULTS

Study sessions lasted one hour and took place remotely via video
conferencing. One researcher guided participants through each
session while two others took notes and asked clarifying questions.
Sessions consisted of four parts. First, we asked each participant
to spend a few minutes describing their job role and how they use
virtual canvases for group ideation in their work. Next, we demon-
strated the features of the Collaborative Canvas and invited partici-
pants to join a shared canvas, where they spent approximately 10
minutes trying the tool for themselves and asking questions. Once
everyone was familiar with the Collaborative Canvas, we asked
participants to use it for an ideation task similar to those in their
work. Finally, we held a 30-minute discussion for participants to
reflect on the generative Al capabilities.

In the ideation task, participants were asked to brainstorm on
this question: “What are some possible benefits of using LLMs in
design thinking sessions?” They were given three minutes to note
down as many ideas as possible in the canvas, either by manually
writing their own ideas, using the integrated Al tools to generate
ideas, or both, according to their individual preference. When time
was up, we asked participants to cluster the ideas by theme. The
goal of this task was to give participants a sense of how generative
Al might integrate into a real-world group ideation workshop.

We then engaged them in a semi-structured discussion of their
experience with the Al capabilities. We asked each participant to
describe their approach to the task, including any integrated AI
tools they used, the order in which they used them, and why they
chose their approach. We also asked them to discuss any additional
ways they wished that the AI could support group ideation and
their thoughts on how the Al and its content should be represented.
Lastly, we asked participants to speculate on the impacts — both
positive and negative — of integrating generative Al into existing
canvas tools and their own collaborative work practices.

Data collected in each study session included 1 hour of video record-
ing captured with participants’ consent, audio transcriptions of
those recordings, contemporaneous notes taken by researchers in
attendance, and the content of sticky notes created by participants
during the ideation task. Two researchers collaboratively grouped
and labeled the textual content of transcriptions, observer notes,
and sticky notes. Using reflexive thematic analysis [4], we con-
structed themes and subthemes to describe participants’ desired
workflows with the Al the benefits and risks they perceived, and
their needs for working safely and effectively with the Al'in a group
context.

We begin by describing participants’ experiences using the Col-
laborative Canvas for their ideation task in Section 5.1, which in-
formed their subsequent expectations and reflections. To address
RQ1, we analyzed participants’ usage of the canvas and responses
to interview questions to understand their perceptions of the im-
pacts — both beneficial and harmful - of introducing generative Al
to group ideation (Sections 5.2 and 5.3). We then identify novel user
needs that emerged from their use of generative Al capabilities in
a shared tool to inform RQ2 (Section 5.4). We discuss implications
of these results in the Discussion to address RQ3 (Section 6).

5.1 Group-Al ideation practices

Participants brainstormed in a variety of ways during the task
portion of the study. We present two exemplars that highlight
different approaches:

(1) P2.2 “tried to come up with as many [ideas] on [their] own
before including the AL” They first wrote down three ideas
on the shared canvas (Figure 1B). Next, they accessed the
generation dialog on the shared canvas (Figure 2A) and en-
tered the task question as the prompt. After reading the AT’s
outputs on the canvas, P2.2 was inspired with a fourth idea,
which they wrote onto a new sticky note.
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(2) P4.2 began with Al support in the private panel (Figure 3A),
where they entered the task question as the prompt. They
dragged one Al-generated sticky note onto the canvas as-is,
then selected it and opened the pop-up toolbar (Figure 2C) to
ask for more specific examples of that note. Finally, they man-
ually wrote notes in the canvas (Figure 1B) using inspiration
from AI outputs and other participants’ ideas.

Participants ideated in parallel, meaning multiple people wrote
notes or used Al capabilities simultaneously. Many participants
(58.8%) began by adding their own ideas to the shared canvas. When
asked why they chose this starting point, P2.2 said they “didn’t want
their thoughts to be clouded [by the AI].” In contrast, participants
who started with AT used it to learn more about the task domain
or to explore its capabilities. For example, P5.2, who had limited
experience with generative technologies, entered the prompt, “who
uses LLMs...why LLMs are bad...what is unethical AI?”

When using Al for the ideation task, several participants began
by entering the task question as a prompt to the Al; a few tried
modifying the wording of the prompt after receiving outputs that
were too generic or similar to others’ outputs, with mixed success.
For example, P3.3 adjusted their prompt from “benefits of using LLMs
in brainstorming” to “benefits of using AL” After reviewing the new
outputs, they said, “we’re onto something, but it’s not quite what
I’'m looking for” To generate notes, most participants preferred
using the private panel so that they could select which ones to
share; P3.3 said they “don’t want everything added before [they]
know what it is.” Those who preferred to generate notes directly
onto the canvas felt that it was simpler to use and more akin to how
they currently work in virtual canvases without Al support. After
receiving outputs from the Al, some participants included them on
the shared canvas without modification, while others wrote their
own notes after being inspired by Al-generated ideas. Participants
then converged and manually clustered both human-written and
Al-generated notes.

Finally, in reflecting on their experience using the Collaborative
Canvas, some participants remarked on the novelty of incorporating
Al into collaborative work. P7.2 said, “it’'d be a challenge to my status
quo...I feel like my behavior with [AI] is very alone...it’s just always
been something I've done as an individual person, non-collaboratively,
so it’s challenging my perception of how I use these tools.”

5.2 Perceived benefits

Participants’ comments and our observations of their use of Collab-
orative Canvas revealed several ways in which generative Al could
add value to group ideation. We organize these values into three
themes: providing missing expertise, overcoming lulls in ideation,
and assisting with facilitation.

5.2.1 Providing missing expertise. Three participants who were
less familiar with LLMs began the ideation task by asking the Al to
explain different aspects of the technology, including its benefits,
uses, and issues. When asked why they chose this approach, P5.1
said, ‘T kind of...know enough to ask the right questions, but don’t
know...the answers...off the top of my head.” In line with the notion of
using Al to learn about an unfamiliar domain, several participants
thought the Al could provide missing perspectives and knowledge;
P7.2 referred to Al as “an expert friend to bounce your ideas off of”
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and said that as a designer, they would “lean on generative Al to plug
technical gaps.” Similarly, P5.1 thought the Al could help identify use
cases in an unfamiliar problem space. P2.3 thought the Al could be
particularly useful in a smaller workshop to “augment and generate
more ideas,” and in the ideation task, P3.3 wrote that the Al “can
provide diverse opinions/ideas if the group is less diverse.” P3.3 also
speculated that “AI can help identify patterns and connections that
humans may miss” during convergent thinking.

5.2.2  Overcoming lulls in ideation. Participants noted that lulls in
ideation are a common pain point experienced by facilitators, either
at the start or in the middle of a workshop. After experimenting
with the ATl’s ability to generate ideas in the shared canvas and
in the private panel, participants envisioned that it could mitigate
this pain point by “[getting] the ball rolling” (P2.1) or “moving a
session along” (P1.1). For example, P2.3 felt that the Al would be
particularly helpful for kicking off discussions on sensitive topics
due to its impersonal nature. P7.1 envisioned “not using generation
all the way through, but as a starting point” when stakeholders
struggle to come up with ideas. In their own ideation task during the
study, P4.2 and P5.1 both used Al-generated content as inspiration
for their own ideas, indicating the practicality of turning to the Al
when stuck. In discussing the impact of using Al-generated ideas
in these scenarios, P1.2 felt that fewer lulls would “improve the
mood and how people feel about the outcomes” and prevent “down
moments.”

5.2.3  Assisting with facilitation. When asked about additional Al
capabilities that would be useful, participants speculated that the
Al could support facilitation work. One opportunity for support
was help with keeping a session on schedule; for example, P1.3
envisioned that the AI could announce next steps to the group.
Another opportunity was in Al-supported synthesis of content on
the canvas during convergent thinking. Six participants wanted the
Al to help cluster or summarize sticky notes: P1.3 wanted the Al to
act as a “smart collector,” and P4.3 envisioned invoking this support
by highlighting a few sticky notes and asking the Al, “what’s the
theme within this cluster?” P1.1 felt that Al-supported synthesis
would be particularly helpful in workshops with a lot of participants,
when there is a wealth of ideas and not enough time to review each
one. Beyond the content on the canvas, P7.2 was also interested
in the AI “watching for rabbit holes...like an Al facilitator who’s
telling me, oh, you guys are going to spend too long in this session.”
Finally, participants also identified pre- and post-workshop tasks
in which generative Al capabilities could be valuable. For example,
P7.1 wanted Al support with formulating questions for technical
stakeholders when planning a session, and P7.2 wanted the Al to
draft summaries and reports after a session.

5.3 Concerns and perceived liabilities

Participants discussed ways in which generative AI could harm
collaborative work and instances when Al use would be particularly
worrisome. From these discussions, we describe five categories
of concerns and liabilities of introducing generative Al to group
ideation: loss of empathy and critical thinking, homogeneity of
ideas, quality issues and reputational harms, de-skilling, and the
facade of human replacement.
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5.3.1 Loss of empathy and critical thinking. Participants in four
sessions expressed significant concerns that generative Al would
undermine the unique emotional and critical thinking abilities that
humans bring to collaborative work. They felt that there are unique
values derived from the process of problem-solving, reflection, and
human-to-human collaboration that AI cannot replace. As P5.2
explained, “we have something that AI doesn’t have, which is em-
pathy, and we want to make sure that we don’t water that down or
take away from that.” In line with this idea, P6.1 felt that Al usage
would be particularly unsuitable in ideation centered around partic-
ipants sharing their feelings on a topic, such as team retrospectives.
They worried that they would be “robbed of that reflective practice,
which...is really important in idea generation.” P6.2 expressed a simi-
lar sentiment on detracting from human problem-solving skills: T
feel like if...I'm putting things into an Al generator and saying, hey,
summarize this, I feel like I'm not critically thinking. I feel like I'm
missing out on my chance to actually work through this problem.”

Although Al may produce outputs that rival human levels of
performance, the value of group ideation often comes from the
process rather than the outcomes. As P6.1 describes, “It’s often not
what is generated on the board that matters, it is the collective shared
experience and understanding.” P6.1 gave an example of using Al
to generate a value statement: although the end result when using
Al may be similar to what their team would have written without
it, they would have lost out on the shared refinement journey that
is critical to reaching alignment and internalizing the statement.
P5.1 experienced this effect during their ideation task, when they
found it more challenging to cluster Al-generated ideas due to their
disconnect from the context.

5.3.2  Homogeneity of ideas. Another prevalent concern was that
Al-assisted generation would produce a homogeneous set of ideas
that lacked the creativity, authenticity, and diversity that a group
of people could provide. Following the tutorial of Collaborative
Canvas, P6.1 said, “seeing the walk-through...freaks me out quite a
bit because when I'm facilitating, I want ideas from people in the
room...I want to get their specific perspective, sometimes in literally
their words because there’s metadata in how they choose to phrase
things.” Echoing these concerns, P3.2 noted that idea generation
assistance should be limited to facilitators, as they want workshop
participants “to come up with authentic and organic ideas from their
experiences.” These comments indicate that unrestricted access to
generative capabilities may be unsuitable during divergent ideation,
when value is derived from each group member’s thoughts and
experiences. Similarly, although participants expressed a desire for
synthesis support during convergent thinking (Section 5.2.3), P5.1
gave the caveat that the Al may “flatten some of the different ideas’
by overlooking outliers that could have sparked new insights.
Concerns about homogeneity were also driven by participants’
observations that the Al generated the same output for different
people, sometimes even when the prompt was modified. This obser-
vation induced worries that using Al might skew a group’s ideasina
certain direction by hindering creative thinking and novel ideation.
P7.2 noted that the Al outputs appeared “generic and kind of high
level,” and they worried that writing and refining LLM prompts
would detract from time that workshop participants could have
spent brainstorming with their unique perspectives and expertise.

3

Reflecting on these issues, P7.2 said, “Al is more of a risk in the
creation space,” and P6.2 said, “we don’t need to introduce [AI] at
every step, only when we’re really stuck.”

5.3.3  Quality issues and reputational harms. Participants raised
concerns of receiving hateful, abusive, or profane (HAP) outputs
based on their prior experiences with generative Al This risk is
likely exacerbated in a group setting in which other users have a
shared view of any undesirable outputs. P1.3 noted that at times,
Al outputs may contain embarrassing content that is unsuitable for
sharing. P3.1 was especially apprehensive about hallucinations in
high-stakes contexts where clients are involved, as they “don’t want
to put the fate of projects on a tool that could get something wrong.”
As a facilitator, P7.1 was concerned that the Al may generate “red
herrings”: irrelevant notes that may distract stakeholders and throw
their workshop off track.

5.3.4 De-skilling. Reflecting on longer term consequences, some
participants worried that they would lose valuable skills involved
in ideation, particularly divergent thinking. P5.1 said, ‘T think one
of the things that might happen is I just get lazy and ask the Al to
generate...and even if you have all these adverse experiences, it spits
out the same stuff.” Similarly, P6.2 said they would feel “robbed of the
experience of creating...brand new ideas if [they] just leaned on Al for
everything.” To address these risks, P4.3 proposed that workshop
participants should always write down their own ideas first and
only use Al afterwards to cross-reference or identify new ideas,
echoing sentiments of limiting Al usage expressed by participants
in Sections 5.2.2, 5.3.2 and 5.3.3.

5.3.5 Facade of human replacement. Taken together, the previous
categories of Al liabilities highlight the risks of believing humans
are replaceable in group ideation work. As participants pointed
out, the fluency of Al-generated outputs may give the impression
of high quality content at first glance, but the reality is that they
lack the creativity, nuance, and lived experiences that a human
participant could provide. In the context of their design work, P6.1
described this risk as a “design thinking theater,” in which a canvas
laden with Al-generated sticky notes provides the semblance of a
group ideation workshop, but the value and meaning derived from
human-to-human ideation are missing altogether.

5.4 User needs for shared generative Al
capabilities

Participants shared ideas of design interventions that would make
generative Al capabilities safer and more useful to collaborative
work. While they described numerous needs ranging from minor
usability improvements to novel Al support, we highlight three
categories that were unique to the context of collaborative work:
attribution of Al-generated content, boundaries between shared and
private notes, and domain specificity and contextual knowledge.

5.4.1 Attribution of Al-generated content. Following the ideation
task, a majority of participants (70.6%) commented that Al-generated
notes should be differentiated from human-written notes in the
shared canvas view. P1.1 thought it would be “creepy” to represent
the AI as another human, and P6.2 thought it wouldn’t be “fair”
or “honest” to give others the impression that they had written
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an Al-generated note. In the context of a client workshop, P1.3
thought Al attribution would be particularly important so that they
wouldn’t try to probe clients for reasoning behind ideas that turned
out to be Al-generated.

Participants offered different ideas for how Al-generated ideas
should be represented distinctly, including tagging Al-generated
notes with an icon (P1.2, P2.2), outlining them (P2.3), and right-
clicking them to reveal attribution information (P4.3, P7.1, P7.2).
Due to the possibility of iterating on generated ideas, visual treat-
ments may also be needed to credit collaborative human-AlI efforts.
For example, P2.2 proposed that if a user modified an Al-generated
note, that note could be marked with an Al icon and a plus symbol.
In cases where an Al-generated note is modified, P1.2, P4.3, and
P7.1 also wanted a way to trace back to the original output and the
prompt used to generate it. Even for Al-generated notes that had
not been edited, P6.2 and P7.2 emphasized the importance of fram-
ing Al attribution as “helped by AI” rather than full AI ownership
over the idea.

Participants’ ideas for attribution raise questions of ownership in
human-AI co-created content. Participants mostly felt that owner-
ship was shared between the human and the Al As P6.1 explained,
“The way [the user] engineered the prompt is going to influence the
output. The question they ask is biased through their lens.” However,
there is nuance in the extent of ownership between each party. P6.1
also discussed factoring in the significance of a user’s contribution
to an Al-generated note: “if they’ve just fixed a typo or if they’ve
changed the meaning of the initial note.” P3.3 felt that as prompts
become more prescriptive and complex, the user is increasingly
responsible for the resulting outputs, and Al attribution may be-
come less relevant as control and responsibility over outputs shift
to users.

5.4.2  Boundary between shared and private notes. Participants who
generated notes directly onto the shared canvas (P5.1, P6.1, P6.2,
P7.1) felt that this modality was simpler to use, as generating notes
in the panel, then dragging them onto the canvas “creates an extra
step” (P6.1). However, many participants (64.7%) appreciated the
option to generate notes in a private panel, as it served as a means
for them to control which Al outputs were shared with others.
The friction created by this boundary was desirable in certain use
cases. For example, this friction may be useful to address concerns
of problematic or harmful outputs (Section 5.3.3). It may also be
required in high-stakes situations or to avoid reputataional harms
if harmful outputs were shown to a customer or client. In reflecting
on their preference for the private panel, P3.3 said they “can be
more selective about how [they’re] contributing,” and P7.2 liked “the
ability to experiment without people looking over your shoulder.”

5.4.3 Domain specificity and contextual knowledge. When asked
about additional desired capabilities, six participants (35.3%) said
generative Al could provide greater value to group ideation if it
possessed domain-specific knowledge, context on the team’s work,
or awareness of content on the canvas. P4.2, P5.2, and P6.2 thought
it would be useful if the Al could support tasks specific to their
design thinking work, such as drafting empathy maps and problem
statements. P4.2 and P4.3 wanted the Al to have data on their orga-
nization’s prior research findings so that it could help stakeholders
access insights more easily and generate ideas grounded in their
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prior work. P2.3 proposed, “it might be interesting if [the AI] could
learn from...the human ideas that were added...if it would read those
and then it was like, oh, they’re looking for this and come up with
three others.”

6 DISCUSSION

Participants’ experiences with Collaborative Canvas and their dis-
cussions of its Al capabilities provided insight into their desired
ways of working with generative Al in a group setting. Their per-
ceptions of the usefulness of Al in selectively augmenting ideas
and helping with facilitation, as well as their concerns about Al
taking away from the richness of human ideation and damaging
workplace impressions informed RQ1. We addressed RQ2 by de-
scribing participants’ needs for mitigating those risks and working
safely with the Al, including human-AI attribution, boundaries
between shared and private content, and context specificity. To
answer RQ3, we discuss people’s desired roles for generative Al in
future group ideation workflows, along with emerging changes to
consider in safely and effectively incorporating such technologies
into collaborative workspaces.

6.1 Desired role of Al in group ideation

One way to understand participants’ desired roles for generative Al
is through the lens of initiative: who has initiative, and for which
tasks? In Figure 4, we show a dynamic representation of partici-
pants’ desired Al support at different stages of a group ideation
workflow, plotted within a two-dimensional space representing var-
ied degrees of human and Al initiative. This framework is based on
an extension to Shneiderman [101]’s framework of human-centered
Al proposed by Muller and Weisz [78] to describe changing human
and Al initiative during successive events in work activities. This
framework is further supported by Butler et al. [6]’s observation
that tasks in complex applications make diverse demands on par-
ticipants. Within the framework, human-AI collaborative activities
may occur in different positions, representing different degrees of
human or Al control at various moments, but always with humans
in the loop.

In general, Al support was desired by participants to inform
missing perspectives or help people get unstuck (also described
by Tholander and Jonsson [113]). It was not desired in instances
where the unique perspectives and creativity of humans comprise
the value of the work. Participants warned against Al use in di-
vergent thinking, where the unique lived experiences and critical
thinking skills of stakeholders and team members are indispensable.
Hence, this phase of group ideation falls in the most human-initiated
dimension of Figure 4. In moments when participants get stuck
or certain perspectives are missing, the facilitator may choose to
invoke Al support and allow the Al to contribute ideas — hence in-
creasing Al initiative. Participants’ comments indicated that there
are also opportunities for Al initiative in the articulation work
[97] that takes place prior to and after an ideation session, such as
writing workshop questions and summaries. They also envisioned
that the Al could proactively surface metadata for the facilitator to
consider during the workshop, such as nudges to stay on time.

In the current configuration of the Collaborative Canvas, the Al
is solely reactive - it only generates content upon a user’s request.
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Figure 4: Desired human and Al initiative in a group ideation workflow. Tasks towards the upper left lean more towards human
initiative, with divergent thinking as the task where participants wanted the least Al intervention. Tasks towards the bottom
right lean more towards Al initiative, with selected types of AI summarization and analysis as opportunities for AI support.
In this workflow, tasks fall along Parasuraman et al. [83]’s trade-off dimension (represented by the arrow in the background
spanning from upper left to lower right), in which more human initiative means less Al initiative, and vice versa. We also
make the distinction between work that occurs during a group ideation session (in dark blue) and the invisible articulation
work [97] that occurs behind the scenes to enable the session (in lighter blue).

This behavior resonated well with the desire to limit Al intervention
during divergent ideation. At the same time, participants’ desire
for more active Al support with facilitation tasks indicates oppor-
tunities to introduce proactivity in automating those tasks. In line
with Maier et al. [71]’s findings on preference for human facilitators
over Al and Tholander and Jonsson [113]’s report on the impor-
tance of human sense-making, proactivity should be incorporated
in a way that augments facilitators by keeping humans in the loop
and allowing them to retain control. For example, a facilitator may
configure proactivity based on their personal preference or the task
at hand, including the degree of proactivity at different stages of
ideation, whether to allow asynchronous turn-taking, and where
proactivity is surfaced (e.g. in a private vs. shared space, in sticky
notes vs. a chat interface).

The AI may be able to offer more informed proactive support
if given context on group members and their ideas. For example,
awareness of content added to the shared canvas could help the
Al generate content that is more aligned with participants’ desired
context and level of detail and avoid replicating existing ideas. If
provided with users’ backgrounds and expertise [10, 117], the Al
could use this information as a facilitation aid, such as by nudging
users to share ideas based on their unique perspectives. Building
on our finding that the value of collaborative ideation often comes
from the process rather than outcomes, facilitators could also call on

a more proactive configuration of the Al to converse with users to
explain and refine shared ideas. However, more research is needed
to understand the ethical considerations, desirability, and usefulness
of such features, both for facilitators and group members.

6.2 Implications for the future of Al-supported
collaborative work

Our last research question focused on implications stemming from
the infusion of generative Al into shared digital tools. Although our
study focused on group ideation in a virtual canvas as a case study,
many of these ideas are also applicable to other types of shared
tools and broader domains of future collaborative work.

Selective use. Given participants’ assessments of specific instances
when Al can be an asset vs. when it can be a liability, users may
require controls for enabling or limiting AI usage. For example, fa-
cilitators may choose to only enable generative capabilities during
lulls in divergent thinking or for clustering support in convergent
thinking. This approach would allow them to enhance group cre-
ativity only when needed and rely on people’s innate creativity the
remainder of the time. The need for facilitator-specific controls has
also been present in non-AlI tools; for example, Takouachet et al.
[110] also identified the need for facilitator configuration in non-Al
virtual canvases, including the ability to control the visibility of
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sticky notes and the canvas functionalities available to participants
at different times. When leveraging idea-generation capabilities,
users may benefit from additional controls over the diversity of
outputs. One way to address this need is by surfacing a tempera-
ture control, as proposed by Lavri¢ and Skraba [63], which would
allow users to set a level of unexpectedness in outputs that provides
novelty while remaining on-topic [112]. The model itself can also
be prompted to evaluate ideas for relevance, with the less relevant
ones hidden by a filter set by the user. The need for selective Al
support builds on prior work that discusses users’ perceptions of
favorable and unfavorable Al roles [56, 102, 125].

Transparency of content ownership. Most participants found it
important and more ethical to be transparent in identifying Al-
generated content to the group, building on needs to disclose Al
contributions in individual work [91, 111] and signify the role of
the AI [118]. In collaborative, co-creative contexts, attributing Al
outputs may also involve crediting the user who wrote the prompt
and those who iterated on an idea — showing a version history of Al
and user contributions can help groups understand where an idea
came from and the role of Al within its content. However, nuances in
the extent of human vs. Al ownership can impact these preferences.
Lehmann et al. [64] identified a strong sense of human ownership
in artifacts co-created with Al Rezwana and Maher [94] found that
ethical stances of ownership depend on the role framing of the Al
We learned that the specificity of a user’s prompt and the impact of
their edits to Al-generated content may impact their perceptions of
how much of an idea they own. As Al-generated artifacts become
more common in professional settings, these nuances can raise not
only raise ethical issues, but also legal repercussions on intellectual
property rights [25].

Changing needs for private digital spaces. As generative Al enters
collaborative work environments, users will need ways to protect
their reputation and work from AI “misbehaviors” Protections
may include mechanisms to review outputs privately, modify them,
and select which ones to add to a shared workspace. In studies
of single-user interactions, this kind of boundary was considered
useful for personal quality control [23, 42], such as programmers
who selectively decided which Al-generated code to incorporate
to avoid introducing problems to their code [95]. In collaborative
work, designing these forms of friction [17] at key decision-making
points can reduce overreliance on the Al [118] and support users
with impression management [33, 42].

Towards specialized Al support. In considering ways that future
generative Al capabilities could augment group work, a consistent
desire was Al support that is specific to users’ roles and context
of work. This specificity can be achieved by providing the AI with
source documents and using retrieval-augmented generation [65]
to produce faithful, contextually relevant ideas, by fine-tuning the
model with domain knowledge [38], or by supplying context in the
prompt via few-shot learning [52]. Further research is needed to un-
derstand how context-grounded AI knowledge should be surfaced
to users: as agents, as libraries, in a UI chat, or other modalities.

6.3 Positionality

We conducted this work as researchers of a large technology com-
pany; all participants were also employees of this company. Other
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organizations may have different collaboration and ideation prac-
tices. Due to constraints of scheduling multiple participants and
researchers in a session, all participants were located in North Amer-
ica, with the majority in the United States, and all spoke English.
This work was conducted as part of a charter to research “how to
design the interactions between a SME and a generative Al system
to achieve superior outcomes” We evaluated outcomes in three
ways: artifact-centric (were better artifacts produced?), process-
centric (how does work compare with and without Al support?),
and human-centric (how do people feel while working with AI?).
Our work on the Collaborative Canvas in this study focused on the
third evaluation.

6.4 Limitations and future directions

Although we sought to understand participants’ desired interac-
tions with the AL the study context and novelty of the tool may
have influenced their use of it during the study. Additional research
that embeds such generative Al capabilities within workers’ tasks
and projects is needed to better understand their desired Al us-
age in an everyday collaborative work context. Furthermore, the
scope of our study was limited to participants’ impressions of Al
integration. Additional research that compares collaborative work
with and without Al would better elucidate how its integration
impacts different aspects of group dynamics, such as creativity and
engagement levels.

7 CONCLUSION

The introduction of generative Al into multi-user tools raises novel
considerations for the future of collaborative work. We sought to
understand the unique impacts and user needs that arise from this
shift by focusing on group ideation as a case study of collaborative
work in a shared digital workspace. Using Collaborative Canvas as
a probe, we conducted a study with 17 professionals experienced in
facilitating or partaking in group ideation workshops. Participants
recognized the potential value of Al support in group ideation, par-
ticularly in instances when certain perspectives are missing, when
there is a lull in ideas, or when facilitation assistance is desired.
They also identified instances when Al is detrimental - particularly
in tasks where value is derived from human experiences and col-
laboration, and in situations where Al misbehaviors may pose a
risk to their reputation. In cases where Al support is appropriate,
participants’ insights led us to identify unique user needs that arise
from the use of Al in shared settings, beyond group ideation, in-
cluding transparency of content ownership, private digital spaces,
and specialized Al capabilities.

As generative Al capabilities become more advanced, we recog-
nize an opportunity to go beyond mere automation of workflows
and towards enhancement of work practices through tailored Al
contributions. However, this vision can only be achieved by being
mindful of risks such as de-skilling and loss of human collaboration,
and by working towards augmentation rather than replacement
of unique human processes. Our work contributes to the grow-
ing body of research aimed at thoughtfully steering the future of
Al-supported collaboration with human needs at the forefront.
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