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Abstract
The success of people engaging in creative tasks has the potential to be amplified by collaboration, allowing them to achieve
greater efficiency and output than those working individually. However, teams are also vulnerable to process loss, where
suboptimal working environments, member decisions, or group dynamics lead to inefficiencies that prevent them from
reaching their full potential. Recent work has shown that brain signals recorded using functional near-infrared spectroscopy
(fNIRS) hyperscanning are able to reliably and non-invasively detect levels of team processes in team members engaged in
collaborative problem-solving, which are crucial for determining whether a team is functioning effectively. However, to date
there are no existing interventions that leverage this ability to facilitate effective teamwork in creative contexts. To avoid the
risk of creating a tool that will not provide the intended value to users, or give rise to unanticipated privacy and ethical issues,
we instead first assess the perspective and needs of potential users rather than proceeding directly to technical development.
Here we outline a preliminary user-centered design study we are currently running that assesses the needs and concerns of
various stakeholders (potential users and team leaders) to explore how brain data could be used to enhance collaboration.
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1. Introduction
Creativity is key for developing novel art and ideas, tack-
ling complex challenges, and generally driving inno-
vation. Several convergent factors—individuals’ back-
grounds, behaviors, and personalities; their cognitive
processes; and the environment and broader social con-
text in which they operate—influence creative thinking
and output [1]. Thus, properly accounting for and manip-
ulating these variables is necessary in order to maximize
creative production [2, 3]. Additionally, prior work has
shown that collaboration between individuals has the
potential to fuel creative synergy, where new cognitive
inputs, the combinations of personality characteristics,
or interaction dynamics can yield a volume, breadth, and
fluency of creativity greater than what would be possible
from working alone [1].

However, an increase in creative output as a result of
collaboration is not guaranteed; indeed, several studies
have shown that creative collaboration can result in de-
creased output, despite the potential gains. Such process
loss can be caused by a number of mechanisms, including
groupthink (the tendency of group members to adopt the
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majority perspective), social anxiety or apprehension to-
ward sharing ideas, downward comparison with others,
cognitive load, or distraction by other group members
[1, 4, 5, 6, 7]. Thus, while it is possible to have high-
performing creative teams, the appropriate environment,
resources, and workflow must be fostered for creative
synergy to occur.

Monitoring and supporting effective cognitive states
and team processes can enable support systems to max-
imize team potential and mitigate process loss. Such
systems work best when they are unobtrusive and do
not impair the team processes of team members, instead
monitoring team dynamics in real-time to facilitate the
social and cognitive processes necessary for successful
collaboration (coordinating, persuading, planning, etc.)
[8, 9]. In addition to containing information about rel-
evant individual cognitive states such as mind wander-
ing [10] and workload [11], recent work has shown that
brain signals recorded using functional near-infrared
spectroscopy (fNIRS) can be used to reliably detect levels
these team processes in team members engaged in col-
laborative problem-solving [4]. fNIRS recording is non-
invasive and robust to motion-induced artifacts, making
it useful as input for a brain-computer interface (BCI)
that could serve as a creative support system.

While some existing systems from prior work have
been introduced that use BCIs to enable creative output or
provide support for design and ideation [12, 13, 14, 15, 16],
the vast majority have focused on assisting individual
users. Very little work has been done employing brain
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sensing specifically in the context of group collaboration,
and even less has employed hyperscanning to leverage
data from multiple users simultaneously (see [17] for
one example). To date, no general-purpose BCI support
tools for collaborative creativity exist that leverage the
relevant phenomena they can sense to assist real-world
users, and the perspectives of relevant stakeholders have
not been assessed to inform the development of one.

However, proceeding directly with the design and im-
plementation of a system incorporating user physiologi-
cal data has several potential risks. There is a chance of
creating a system that users do not find useful, and thus
will not want to use; or that the system would rely on
measuring or displaying physiological markers that users
may not feel comfortable sharing with others, such as
their level of engagement or workload during team meet-
ings. It is possible to develop a system both team mem-
bers and leaders find useful, but has potentially harmful
downstream consequences, such as enabling new forms
of discrimination based on brain activity, or allowing em-
ployers to tie cognitive metrics to employee performance
reviews. In order to mitigate these issues and concerns, it
is necessary to integrate user perspectives in the earliest
stages of designing the system, before any prototyping
takes place.

Therefore, in this paper we outline an exploratory
study in progress evaluating the needs and concerns of
stakeholder groups that would be impacted by the intro-
duction of a BCI support system for collaborative creativ-
ity. Specifically, we employ the user-centered approach
used by Holstein, McLaren, & Alaven [18] to assess user
needs and develop design requirements for emerging
technologies, entailing a series of design interviews and
brainstorming exercises with the members and leaders
of various creative teams.

2. Background and Related Work
Here we present relevant literature and prior work across
the domains of social psychology, human-computer inter-
action, and neuroergonomics to provide a foundation for
our studies. First we discuss the nature of teams and cre-
ative collaboration, how creative synergy can arise, and
pitfalls that can result in process loss. Then we briefly
discuss the existing work on creativity support tools and
BCIs for creative applications, and how BCIs can be used
to support creative collaboration. Finally, we summarize
prior studies that assessed perceptions of BCIs and other
emerging technologies.

2.1. Teams and Creativity
In sociology and social psychology, a group is typically
defined as a collection of two or more individuals con-

nected by and within social relationships [19]. Likewise,
a team is a particular type of group whose members work
together in pursuit of a shared goal [19]. Teams work to-
gether as an organizational unit—failure or success occurs
at the group level, rather than for members individually.
Beyond this, however, teams can vary considerably in
size, composition, or structure [9], with global trends
such as digitalization and globalization increasingly chal-
lenging the traditional notion of what teams are and how
they function [20]. Team composition can be selected
by members (e.g., for a school project), or by organiza-
tional leadership (e.g., for a company division); members
can be co-located, or dispersed to various degrees tech-
nologically and geographically [21]; and have varying
distributions of skills, knowledge, and expertise [20]. The
bounded and stable membership of classical teams has
frequently given way to teams in which membership
changes frequently, and members taking on multiple
roles, or even roles in multiple interdependent teams.
Organizations have in some instances encouraged the
formation of self-organizing and self-governing teams, in
addition to (or in lieu of) traditional top-down leadership
structures.

As illustrated above, teams are complex dynamical sys-
tems, and their success is a function of the social and envi-
ronmental context in which they are operating as well as
team composition (demographics, cultural background,
expertise, leadership and pacing styles, etc.) [22, 23].
These in turn give rise to affective states, cognitive states,
and behavioral processes, which can evolve over time as
team composition changes, conflicts occur, or trust grows
between team members. Such states are emergent both
at the individual level (e.g., the valence, arousal, cognitive
load, and trust of individual team members) and at the
team level (in the case of team processes such as coor-
dination, strategy formulation, affect management, etc.)
[24, 25]. Work by Woolley et al. [26] has shown that the
contribution of these processes toward task performance
can be summarized by a collective intelligence (CI) factor,
which is predictive of success across a variety of group
tasks [27, 28]. Teams with high CI tend to have members
with greater social perceptiveness, and a greater propor-
tion of women. In general, gender and ethnic diversity
is associated with greater CI in teams [29]; however, the
level of group and individual processes of team members
is a greater predictor of CI than team composition [27].
Interpersonal emotion regulation (IER), when individ-
uals engage in actions motivated to modify emotional
expressions or experiences, may also impact the quality
of relationships between team members. IER strategies
that are appropriate for the given context may positively
impact the affect, well-being, and interpersonal closeness
of team members [30], with engagement-oriented strate-
gies, such as resolving conflicts and seeking emotional
support, predictive of lower feelings of loneliness and
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greater feelings of connection and relationship satisfac-
tion [31].
Creativity is defined by Paulus, Dzindolet, & Kohn

[9] as “the generation or production of novel products
or ideas.” While much of the early research on creativ-
ity focused on creativity of individuals [1, 32, 33, 34],
more recent work has investigated creativity at the team
level. Teams engaging in creative tasks are in many re-
spects equivalent to other teams, and the goal of col-
laboration broadly remains the same: that of realizing
synergy, whereby team performance is enhanced rela-
tive to that of individuals. Thus, supporting teamwork
in general can be advantageous to team creativity as
well. However, there are several factors that can have an
outsized influence on a team’s creative potential. One
model of high-performing creative teams (e.g., interdisci-
plinary teams at Pixar) suggests that teams formed from
subgroups from different disconnected disciplines (e.g.,
art and technology) with different skillsets and expertise,
rather thanmerely just a large array of diverse viewpoints
and perspectives, are most successful [35]. Thus, a team
that has a membership with diverse perspectives (expe-
riences, expertise, problem-solving strategies) that are
task-relevant can draw on them to explore a greater num-
ber of ideas, provided the work environment facilitates
integrating and exchanging these perspectives [7, 36].
Fostering a work environment where team members feel
psychologically safe enough to share their ideas without
fear of discouraging and harsh feedback, while also allow-
ing some amount of conflict and constructive criticism, is
likewise necessary for maximizing creative potential [1].
Furthermore, the generation of novel ideas relies upon
lateral or associative thinking (in which thoughts leap
from category to category via semantic associations) and
divergent thinking (i.e., free-flowing, non-linear think-
ing where ideas are generated in an emergent fashion)
[37, 8, 38, 39]. The degree to which team members can
successfully employ lateral and divergent modes of think-
ing is dependent on the dynamic interplay of cognitive
states and processes active during ideation [14, 40]. Cog-
nitive flexibility (the ability to update goals and actions
in response to changing contexts and task demands) may
also play a role [41, 42].

Despite their potential for creative synergy, there are
several challenges creative teams face that can lead to
process loss. Behaviors such as social loafing (when some
group members put forth less due to the presumption
that others will contribute more) or social comparisons
with other team members, as well as lack of internal or
external motivation (e.g., due to lack of trust between
team members or incompatibilities between team mem-
bers and leaders) hinder creative output [1, 43, 44]. Ver-
bally expressing ideas can lead to production blocking,
where participants forget their ideas while waiting for
a turn to speak, or choose not to share them because

they feel they are less relevant after time has passed, and
eventually become discouraged from sharing future ideas
[45]. Alternatively, rehearsing ideas internally can pre-
vent group members from being attentive to the ideas of
others. While asynchronous, remote collaboration has
the potential to alleviate these issues by allowing team
members to record their ideas in real time [7], remote
collaboration has been shown to curb idea generation
by narrowing the cognitive focus of communicators to
screens [46]. The potential for remote collaboration tech-
nology to be misused for surveillance, coupled with the
always-on nature of digital communication channels, can
also impede collaboration by reducing the time available
for cognitive and social processes required for divergent
thinking and the integration of others’ perspectives [47].
The consensus in the literature seems to be that teams
need balance among several qualities to avoid process
loss and maximize synergy [9]. Teams should have some
amount of cohesion and trust, but not so much that inter-
personal bonds between team members are prioritized
over commitment to the creative task at hand. Teams
should have some amount of diversity in task-relevant
expertise and experiences, but teams that are too diverse
may have difficulty integrating knowledge across do-
mains. Team members require both intrinsic motivation
and external support (e.g., a work environment that facili-
tates creative thinking and collaboration, wheremembers
feel safe to share their ideas [48, 3], as well as tasks and
goals set by team leaders). Teams can also benefit from
workflows that integrate remote and in-person collabora-
tion, to mitigate the pitfalls of each. These approaches to
enhance creative synergy ultimately aim to benefit the af-
fective states, cognitive states, and behavioral processes
that belie collaboration.

2.2. Artistic BCIs and Creativity Support
Tools

Given that the affective states, cognitive states, and be-
havioral processes of team members are indicative (and
sometimes predictive ([27, 28]) of successful collabora-
tion, measuring these states and processes in real-time
as teams are working could provide useful input to a
tool or interface designed to aid teams in achieving syn-
ergy during collaboration. While prior work has demon-
strated that affective states, such as valence and arousal
[49, 50, 51], and cognitive states such as mind wander-
ing [52], multitasking [53, 54], and workload [55, 11, 56]
can be measured and integrated into online systems via
continuous non-invasive physiological sensing, deter-
mining the presence and magnitude of team processes
has generally relied on administering periodic surveys
and behavioral assessments [25, 57], which can disrupt
team workflow and only provide sporadic indicators of
how well they are collaborating. However, some work
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employing hyperscanning (simultaneous recording) us-
ing electroencephalography (EEG) [58] and fNIRS [59]
has demonstrated differences in neurophysiological sig-
nals between participants working individually versus
as a team, and between expert and novice teams.

Eloy and colleagues [4] demonstrated that fNIRS can
be used to measure levels of team processes in real-time.
Similar to fMRI, fNIRS measures hemodynamic responses
that occur in the brain following neuronal activation. In-
stead of relying on an expensive and non-portable MRI
scanner, fNIRS employs emitters and detectors of near-
infrared light placed on the scalp to determine the con-
centrations of oxygenated and deoxygenated hemoglobin
in the brain. fNIRS has temporal resolution that is com-
parable to fMRI and boasts greater spatial resolution than
electroencephalography (EEG) [60]. Additionally, fNIRS
devices are low-cost, portable, and require little advance
preparation, making them a good choice for real-world
scenarios. By employing fNIRS hyperscanning (simulta-
neous recording) while pairs of users collaborated with
an artificial agent during a realistic resource allocation
task, Eloy and colleagues were able to reliably model the
levels of different team processes (coordination, strategy
formation, and affect management) using a technique
called multidimensional recurrence quantification anal-
ysis (MdRQA). MdRQA can identify patterns in multidi-
mensional data without a priori assumptions or model
tuning beyond a single parameter, making it an ideal
technique to employ for quantifying the levels of team
processes across a variety of contexts.

Creative professionals have historically been quick to
experiment with and adopt novel technologies to aug-
ment art and ideation [61]. From recording devices such
as the phonograph or camera, to graphic design software
and generative artificial intelligence programs, technol-
ogy has shaped the ways artists are able to create emo-
tionally engaging and thought-provoking experiences
for audiences. Artists have been using physiological
sensing and brain-computer interfaces to shape such ex-
periences for decades. The first use of a BCI for artistic
exploration was in 1934, where alpha waves recorded via
EEG were converted to sound. American composer Alvin
Lucier later used the technique in concert in 1965 [62].
Since then, BCIs and recordings of physiological signals
have—via passive or active control by users—been used
to create music [17], generate lighting/sound effects dur-
ing performances in response to audience engagement
[63], alter the narrative flow of movies [64, 65], provide
visual or auditory representations of users’ cognitive or
affective states, play games, and more [66].

In addition to being integrated with art exhibits and
experiences directly, researchers have also demonstrated
how BCIs can serve as creativity support tools, which are
digital systems that can enhance creativity by assisting
users of varying levels of expertise in one or more phases

of the creative process (e.g., planning, ideation, imple-
mentation, evaluation, and iteration) [67]. A wide variety
of such tools have been developed both for individuals
[68] and groups [69], including tools which help define
problem scope of prior to brainstorming [70], allow users
to map the semantic connections between ideas [71], iter-
atively generate new graphics based on initial user input
[72], and more [68]. BCI-based support tools are addi-
tionally able to respond to the cognitive and affective
states of users. Botrel, Holz, & Kübler [13] and Todd et
al. [12] developed hands-free, brain-powered graphic
design tools which used the P300 event-related potential,
a response to conscious decision making. Other tools
include an artificial agent that provides design sugges-
tions for architectural designers based on their affective
state [16], neurocognitive feedback to enhance creative
problem solving [15], and a brainstorming assistant that
can alter the semantic distance between suggested ideas
in response to a user’s level of cognitive effort [14]. How-
ever, while these tools are able to leverage brain activity
to provide novel forms of assistance, thus far the BCI-
based tools in the literature collect data from and provide
assistance to individual users. No existing BCI-based
creative support tools have simultaneously recorded and
processed the brain data of multiple users to assist with
creative collaboration.

2.3. Evaluating Public Perceptions of BCIs
and Emerging Technologies

As a BCI support system for creative collaboration does
not currently exist, we look to existing work examining
perceptions of BCIs and other emerging technologies
to inform our user-centered design approach and study
design. Studies generally choose either of two main ap-
proaches: conducting surveys of large samples represen-
tative of the general public or demographics of interest,
or semi-structured interviews of smaller, targeted groups
of participants (usually with a design probe to stimulate
thinking and discussion).

An example of a relevant larger-scale study is work by
Sample et al. [73], who conducted a large (𝑁 = 1, 403)
web-based transnational survey of the public in Ger-
many, Canada, and Spain assessing attitudes toward eth-
ical issues related to BCIs (they found participants had
moderate concern for agent-related issues (changing self-
perception, stigma, autonomy) and consequence-related
issues (new forms of hacking, privacy concerns, moral/le-
gal accountability), with women and those who were
religious slightly more likely to have stronger concerns).
A related study by Sattler & Pietralla [74] used a nation-
ally representative sample of German adults (𝑁 = 1, 089)
asking about their willingness to use BCIs and whether
they were morally acceptable. In a 2 × 2 × 2 factorial
experiment, the authors varied purpose (treatment vs.
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enhancement), invasiveness (invasive vs. non-invasive)
and framing (i.e., the order questions assessing moral
acceptability vs. willingness were presented) in vignettes
that introduced BCI technology to participants, and mod-
erate moral acceptability and willingness to use, with a
preference for treatment over enhancement use cases and
non-invasive over invasive devices. Finally, Tindale et
al. [75] surveyed 344 people (employers and employees)
about the use of brain and body signals in the workplace
across awide variety of occupations (construction, health-
care, government, education, etc.) in British Columbia,
Canada. While 95% of participants did not use brain or
body signals in their workplace, benefits for it they en-
visioned included uses for health monitoring, wellness,
and safety, while potential risks included stress, a lack
of privacy, and excessive oversight of employees by em-
ployers. Interestingly, brain sensors were more likely to
be seen as inconvenient and having no benefit compared
to body sensors, and a majority of participants said em-
ployees should own the info recorded from them (with
employers more likely than employees themselves to say
this). However, while these larger studies can gauge the
perspectives of the public and get a clearer picture of
trends for specific sub-populations, these studies miss
the chance to ask probing questions to further explore
perspectives of individual participants and could miss
out on unexpected insight.

In contrast with the larger studies above, studies that
recruited smaller, more targeted cohorts of participants
were better able to engage with particular groups of in-
terest in greater depth. Merrill & Chuang [76] wanted
to assess software developers’ narratives and anxieties
around BCIs and explore their visions of the future for
these devices—how do their ideas about the mind and
how it relates to the brain and body inform and constrain
beliefs about what BCIs can (and should) do? The authors
conducted semi-structured interviews with 8 Silicon Val-
ley software engineers who did not have prior experience
working with BCIs, using a user authentication BCI built
with a Muse EEG headset as a design probe to inspire
thoughts and questions from interviewees. Participants
voiced different positions on what the mind was (e.g.,
the brain acting like a computer; “conscious awareness”
separate from unconscious phenomena that affect the
mind; embodied cognition arising from the connection
between brain, body, and the environment), but all be-
lieved BCIs could “read” and decode it. The probe caused
participants to speculate on the future of BCI technology
generally. Similar to the Tindale et al. study above, the
chief concerns participants had related to privacy and
security, with several wary of BCIs being able to “leak
their thoughts.” The consensus among participants was
that BCIs would become pervasive (one said we would
have to “come to terms with [them]”) whether we wanted
them to or not, rather than individuals having agency

about using them.
Devendorf et al. [77] were interested in examining the

future of technology and fashion, and explored an emerg-
ing technology altogether different from BCIs: compu-
tationally responsive clothing. The authors used Ebb,
a textile display made from conductive thread coated
with thermochromatic paint, as a design probe in semi-
structured interviews where 12 potential wearers and
5 designers compare it to existing similar technologies
(e.g., fiber optic or flexible LED screens). The inter-
views elicited several novel use cases in real-world con-
texts—Ebb could be used to connect physical and digital
lives, display physiological data, show time or transit
info, have many-in-one garments, and more.

Merrill & Chuang [76] and Devendorf et al. [77] both
used design probes in their studies, but what if a proto-
type is not available, or has not adequately considered
the needs of users? Holstein, McLaren, & Aleven [18]
conducted interviews with 10 middle school teachers to
explore their needs for intelligent tutoring systems (ITSs)
with the goal of designing a real-time ITS. Instead of
using a design probe to facilitate this exploration, the re-
searchers relied on a combination of other techniques, so
the assessment of needs would inform the development
of a prototype, and not the other way around. First, the
researchers conducted design interviews using superpow-
ers as a probe, asking the teachers, “If you could have any
superpowers you wanted, to help you do your job, what
would they be?” The teachers wrote responses on index
cards and were asked to prioritize them. This allowed the
researchers to get a sense for teachers’ needs in the class-
room, where breakdowns in current practices occurred,
without feeling constrained by solutions offered by ex-
isting technology. To inquire about the teachers’ needs
more directly, the researchers conducted semi-structured
interviews asking about their experiences with ITSs, and
how they could be improved. Many teachers were con-
cerned that ITSs were replacing their roles rather than
supporting them, and desired analytics that could provide
more valuable insights about either their teaching or their
students learning. Finally, participants “speed dated” sev-
eral possible futures based on their superpowers depicted
with storyboards in quick succession. Researchers used
this to probe boundaries of what participants considered
acceptable system behavior, and discovered that while
teachers appreciated designs that presented themwith in-
formation that could help them prioritize their time, they
disliked alert systems with direct recommendations be-
cause they were perceived as threatening their autonomy
in the classroom.

In summary, while their results may not generalize
to larger populations, the studies with smaller cohorts
above demonstrate several advantages over studies with
larger pools of participants. Smaller studies allow re-
searchers to target specific populations more easily, and
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it is easier to try a variety of different approaches with the
same participants or ask probing questions to further ex-
plore ideas that arise in discussion. Additionally, meeting
with participants in person allows researchers to present
tangible artifacts to participants that they can interact
with, which can elicit perspectives that may be difficult
to attain otherwise. All these advantages make adopting
the methodological approaches they used appealing for
our present studies.

3. Methods
The study design used by Holstein et al. [18] assessed
the needs and concerns of a small, targeted cohort of par-
ticipants (middle school teachers) regarding an emerging
technology (real-time ITSs) without the use of a design
probe. The stated rationale for this choice was to ensure
that any future prototype would adequately meet the
needs of eventual users, rather than potentially biasing
participant responses with a probe that did not do so. As
we also wish to examine the needs of users for a currently
nonexistent emerging technology (a BCI support tool for
collaborative creativity), we adopted the user-centered
approach of Holstein et al. to assess user needs.

The ongoing study seeks answers to the following
research questions:

1. What unmet (or under-met) needs do stakehold-
ers (team members and team leaders) have over
the course of collaborating?

2. In what ways could a BCI help fulfill these needs?
3. What concerns do stakeholders have about a BCI

being used for this purpose, and what risks do
they foresee?

4. How could such risks and adverse impacts be
minimized over the course of design and devel-
opment?

3.1. Participants
We recruited 11 participants (7 female) that were either
members or leaders of teams engaging in creative col-
laboration. To avoid unnecessarily restricting perspec-
tives that may ultimately prove insightful, we use the
definition of creativity from Amabile & Pratt [78]: “the
production of novel and useful ideas by an individual
or small group of individuals working together.” This
is contrasted with innovation, which is “the successful
implementation of creative ideas within an organization.”
Thus, for the purposes of our study, a team engaging
in creative collaboration is one engaging in any form of
creative problem solving; our cohort includes educators,
software engineers, a marketing professional, healthcare
professionals, student researchers, a sports coordinator,

members of sports teams, a game developer, and a con-
struction estimator. Recruitment was be conducted via
email outreach to potentially eligible participants.

3.2. Study Design and Proposed Analysis
The study consists of three different types of design in-
terviews, conducted remotely over the course of two
Zoom sessions. At the time of writing, all members of
our participant cohort have recently completed the first
session of the experiment. While the data has yet to be
analyzed and synthesized for the second session, we hope
to present preliminary results during the workshop. The
procedure for each session is outlined below.

Prior to the first Zoom session, participants complete
the Process Model of Emotion Regulation Questionnaire
(PMERQ; [31]), to assess individual differences in the
emotion regulation strategies between participants. Then
the first Zoom session consists of:

1. Generative card-sorting with “superpowers”
(Part 1): Participants were asked to consider their
roles on any creative teams that they typically
engage with, and to think about the sorts of chal-
lenges they face. They were then asked, “If you
could have any superpowers you wanted, to help
you accomplish your goals when working as part
of these teams, what would they be?” Participants
were instructed to create sticky notes with their
desired superpowers using Miro, an online plat-
form for visual collaboration, and then sort them
based on their relative priority. If this process
inspired new ideas, participants were encouraged
to add new cards.

2. Semi-structured interviews: After ranking
their superpowers, we conducted semi-structured
interviews with participants in order to better as-
sess their needs for support and to investigate
the role supportive technology could play in pro-
viding this support. Participants were be asked
to reflect on their experiences on the teams they
were a part of, any challenges they have faced,
whether they had used any technologies to over-
come these challenges, and to imagine how a tech-
nology that could detect how well teams were
working together could improve their team inter-
actions, assuming it had no limitations. We also
asked participants whether they had experience
using any generative AI tools, and what role if
any they play in the workflow for their teams.

Audio transcripts from interviews will be analyzed us-
ing two techniques from Contextual Design [79]. First,
the transcripts will be examined through the lens of in-
terpretation sessions, through which quotes representing
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key issues and insights will be extracted. Then, affin-
ity diagrams using the extracted quotes will be created.
An affinity diagram is a multi-level hierarchical cluster-
ing method whereby higher-level categories gradually
emerge from bottom-up clustering. First, quotes will be
grouped into unnamed level-1 categories based on their
perceived level of similarity, and then labeled. These
categories will then be grouped into level-2 categories,
and the process repeats iteratively until categories repre-
senting more abstract, high-level themes are reached.

Once the semi-structured interviews have been ana-
lyzed, the final design interview will take place for each
participant in a second Zoom session:

3. Generative card-sorting with “superpowers”
(Part 2): Following the initial sorting, partici-
pants will be presented with the cards generated
by all previous participants and asked to include
them in the ranking as well. If any of these new
superpowers is redundant with one of the powers
they had generated, they will be encouraged to
align them horizontally to indicate a tie. If the
participant does not desire any of the new super-
powers, they can be omitted from the ranking.

Once the study is complete, the relative rankings of
the superpowers will be compared between each of the
participants to explore any trends.

4. Speed-dating possible futures: To explore po-
tential concerns and design tensions arising from
the prior session and further probe and evalu-
ate user needs, we will present storyboards of
futuristic scenarios based on the ideas presented
during card sorting and semi-structured inter-
views. These scenarios will be presented to par-
ticipants in quick succession in “speed dating,” a
design method for rapidly exploring new technol-
ogy concepts. The scenarios will be designed to
probe potential concerns or ethical issues relat-
ing to the use of technology to provide support in
creative collaboration that may become evident
from the earlier session.

The transcripts for the speed sessions will be ana-
lyzed via inductive open coding to uncover any common
themes.

Participants will be paid $10 upon the completion of
each Zoom session (up to $20 total).

4. Conclusion
By conducting our user-centered design study and exam-
ining the needs, challenges, and perspectives of differ-
ent stakeholders, we hope to gain insight into how (or
whether) brain sensing could be used to support teams

in a future workplace. Responses from our interviews
and brainstorming exercises will enable us to answer key
questions about the goals and experiences of leaders and
members of various types of teams, and allow us to imag-
ine a possible future where a brain sensing technology
able to detect and convey how well teams are working
together exists and is useful.

In synthesizing themes from participant responses,
there are several aspects that are necessary to consider:
Are there any challenges that are shared by different
types of teams, or are unique to specific fields? What
qualities do teams that are high performing share? What
information would be useful for different types of teams?
Of the information that is useful, which states/indica-
tors can be measured with brain sensing? In what ways
should this information be interpreted and delivered to
users? Finally, what are ways we can overcome ethical
and security concerns related to user privacy and auton-
omy?

Answers to all of these questions will inform the devel-
opment of a BCI support tool able to provide the greatest
utility to teams working in different contexts, while miti-
gating the potential for adverse outcomes.
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