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Figure 1: Designing Interfaces grounded in Temporal Work & Generative Al: (1) We can use the framework of temporal work to define regions
in the spaces of objective and subjective time that require support for a given context. (2) The Generative Al Content Sandbox enables us
to explore and understand how Generative Al might best support such forms of work. (3) Building on the framework and Sandbox, we can
design interface concepts for different times and purposes. (4) These concepts can be operationalized as interactive prototypes, with real

Al-generated content coming from the Sandbox.
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ABSTRACT

Temporal work is an essential part of the modern knowledge work-
place, where multiple threads of meetings and projects are con-
nected across time by the acts of looking back (retrospection) and
ahead (prospection). As we develop Generative Al interfaces to
support knowledge work, this lens of temporality can help ground
design in real workplace needs. Building upon research in routine
dynamics and cognitive science, and an exploratory analysis of real
recurring meetings, we develop a framework and a tool for the
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synergistic exploration of temporal work and the capabilities of
Generative Al. We then use these to design a series of interface
concepts and prototypes to better support work that spans multiple
scales of time. Through this approach, we demonstrate how the de-
sign of new Generative Al tools can be guided by our understanding
of how work really happens across meetings and projects.
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« Human-centered computing — Interaction design theory,
concepts and paradigms; Interactive systems and tools.
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1 INTRODUCTION

The modern knowledge workplace is one characterised by frag-
mentation [2]. Navigating the timeline of everyday work usually
involves frequent switching between project threads, and mov-
ing in and out of meetings. Meetings are highly visible and often
scrutinized [23, 32, 35], with some individuals spending more time
communicating about work than doing it [50].

As visible as they might be, the individual meeting is part of a
larger sequence of interactions. Recent efforts to understand recur-
ring meetings [52, 72] have begun to explore this with a focus on
the subject matter of discussions, as opposed to their role in coordi-
nating work. As a result, the temporal work [40] that people engage
in goes unnoticed. Temporal work involves the acts of prospection
(future-oriented cognition) and retrospection (past-oriented cog-
nition). Prospection enables individuals to integrate future visions
with present actions [75], while retrospection connects past inter-
actions across projects [69]. Through in-depth longitudinal studies
[7, 9, 37, 40], researchers have uncovered how meetings act as a
site for organizational memory. Temporal work is therefore a key
aspect, as “human agency and experience is inherently temporal, and
people frequently draw upon both the past and the future in order
to ascribe meaning to their present activities, particularly during
emergent events or disruptions to their everyday activities” [9].

Meeting support tools have largely focused on enhancing ef-
ficiency, assisting in preparing for meetings [12], supporting in-
meeting discussions [48, 58], and reflecting on them to extract
insights [29, 77]. Many of these tools have even employed machine
learning methods to draw meaning from the various media created
around and during meetings. More recently, the rise of remote and
hybrid meetings that generate consistent digital trails, as well as
Generative Al systems that are able to operate on vast amounts of
textual and visual information, together present a promising path-
way for creating more effective tools to help teams be intentional
about their work [51]. Much of current commercial and academic
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work, however, focuses on understanding how the emergent capa-
bilities of Generative Al may be applied to the context of individual
meetings (e.g., [5, 17, 56]).

In this paper, we explore the potential for mutual benefit that
exists between the concepts of temporal work, and Generative AT’s
flexibility to harness natural language and multimodal content to
produce customized outputs, and hence its ability to deal with the
heterogeneity of meetings and work [68]. Using recurring team
meetings as a lens, we seek to uncover how Generative Al tools
can support temporal work, and how a focus on temporality can
inform the design of better supports for knowledge work. While
prior research acknowledging the temporality of knowledge work
has focused on specific instances of recurring meetings [52], or
meetings in a single series [72], we conduct an exploratory temporal
analysis of eight meetings across two different recurring meeting
series (Section 3), to understand their dynamics and patterns. We
develop maps of temporal interactions that go beyond the individual
meeting series, and highlight the central role that temporality plays
in meetings, and by extension the continuous temporal nature of
knowledge work.

Building upon these findings, we develop a framework for think-
ing about temporal work across meetings, where the spaces of
objective time and subjective time can be used to visualize the mo-
ments and manner in which temporal work takes place (Section 4).
Prior research occupies a few small regions within this framework,
which we then use to guide the conceptualization of a portfolio of
interfaces aimed at better supporting temporal work (Section 5).
These concepts were derived from a prototyping exercise grounded
in Generative Al as an enabling technology for engaging with the
heterogeneity of meeting and work content. We developed a Sand-
box tool! to explore the abilities of Generative Al when operating
on multiple meetings with different sources of meeting informa-
tion (transcripts, recordings, slides). We used content outputs from
the Sandbox as inputs for interactive prototypes for each of the
concepts, showcasing how the interfaces might work in practice.

Taken together, our contributions through this paper are:

o A conceptual framework for thinking about temporal work
in terms of objective and subjective time, derived from prior
work in routine dynamics and cognitive science, as well as an
exploratory analysis of real recurring meetings, that can be
used to situate existing meeting support tools and envision
new ones,

o A process for designing meeting support interfaces grounded
in this framework and the capabilities of Generative Al,
demonstrated through the design of three novel interface
concepts,

e Code for the Generative Al content sandbox, and the inter-
face prototypes, enabling others to interact with their own
meeting information in these prototypes, and conduct open-
ended explorations on how Generative AI might further
support temporal work.

I The source is available at rishivanukuru.com/temporal-work-dis-25
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By synthesizing insight from recurring meetings, developing a
framework for temporal work, creating tools to explore how Gener-
ative Al operates on multiple multimodal meetings, and demonstrat-
ing a process for designing interfaces grounded in our understand-
ing of Temporal Work and Generative Al, we provide a pathway
for future research that strengthens the chain of intentionality and
reflection across meetings, teams, and projects.

2 PRIOR WORK
2.1 Designing support for better meetings

Questions about the effectiveness and value of meetings are long-
standing, often surfacing in workplace polls as sources of frustration
[25, 50]. The field of Meeting Science explores characteristics that
shape perceptions of meeting effectiveness [3, 8, 21, 23, 28, 41, 53,
60, 61]. As Schwartzman writes, based on decades of studying meet-
ings (and why they seem useless and ineffective [65]), researchers
and teams have constantly tried “.. to change them, control them,
order them, and make them predictable” [66].

Human-Computer Interaction (HCI) and Computer-Supported
Cooperative Work (CSCW) research has aimed to address common
challenges in meetings through technology-mediated solutions.
Significant research has focused on post-meeting recap tools to
make information capture and retrieval more meaningful [29, 77],
and on designing interfaces to support meeting recall [20, 22, 70].
For meeting preparation, prior work has focused on aiding teams in
creating better agendas [12], schedules [34], and action plans [57].
Researchers have devised visualizations and interfaces for real-time
reflection during meetings [1, 16, 17, 39], and methods to expand
participation through various device modalities [15].

Recent advancements in Generative Al have led to significant
improvements in automating the capture and articulation of meet-
ing summaries, highlights, and action items [5]. It is not a surprise,
then, that Generative Al capabilities are increasingly present in
commercial offerings. Platforms like Google’s Gemini in Meet?,
Zoom’s Meeting AT Companion®, and Microsoft Teams’ Meeting
Copilot * utilize Generative Al for real-time features such as note-
taking and summarization to reduce additional workload during
meetings. While the above offerings are bespoke to their platforms,
other services like Otter.ai > operate as a plug-in to multiple plat-
forms. Beyond nascent commercial offerings, the opportunities of
Generative Al in collaborative work is a topic of active research. In-
deed, Wang et al. [76] and Scott et al. [68] identify opportunities for
Generative Al assistance in creating more effective and purposeful
meetings. CrossTalk [81] and CoExplorer [56] use Large Language
Models (LLMs) to identify intentions in meeting conversations,
provide interface supports that recommend relevant content and
actions, and adjust layouts to align with team goals. LLMs have
begun being incorporated in research tools for reflective practice
during [18] and before [67] meetings, exploring how they can shape
collaborative outcomes. Generative Al is also being used in team
collaboration for creativity [44, 73], ideation [82], decision-making
[19], planning [64], and task engagement [4].

2Gemini for Google Workspace, from workspace.google.com
3Zoom’s Meeting Al Companion, from zoom.com

4Team’s Co-pilot, from copilot.cloud.microsoft

50tter.ai, from otter.ai
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Much of this work centers individual meetings as the unit of
focus. Meetings however are but one part of the broader workplace
timeline, even if this timeline is increasingly punctuated by them. In
an ethnographic study of information workers, Gonzalez and Mark
[31] consider this temporal aspect of the daily timeline and uncover
the concept of “working spheres” as the unit by which to measure
workplace fragmentation. Much research has since studied the ef-
fects of task interruption and switching between different working
spheres at the scale of individual tasks [24, 36, 45] and across work-
days [79]. Niemantsverdriet and Erickson [52] focus on coherent
threads amidst this fragmentation in their work on recurring meet-
ings. They discuss how such meetings are a point of confluence for
individual and team goals, and highlight the various activities that
take place just before, during, and right after meetings. Similarly,
Bedingfield and Clarkson [11] call for expanding the boundaries
of meeting events to include pre- and post-meeting activities, indi-
vidual and collective aims, and overall project implications. Early
efforts towards “bridging” multiple meetings proposed integrated
architectures for seamless interactions in mobile contexts [78]. In
recent design-focused research, Wang et al. [76] analyzed how
meeting information is used to support post-meeting activities and
introduced “Meeting Bridges”—artifacts created during meetings
to better support asynchronous collaboration.

In response to the growing discourse on the issues with tech-
nology mediated meetings, researchers have sought to understand
the goals behind meetings, and develop supports with a focus on
broader meeting purposes [68]. These efforts are encouraging steps
toward more intentional meetings, however, there remains a need
to consider interactions beyond single meetings. In this paper, we
address this need by focusing on temporal work in the workplace.

2.2 Time and Temporal Work

The fields of Social Inquiry, Organizational Science, and Routine
Dynamics have also explored the challenge of studying meetings
and projects over time. Early research by Gherardi and Strati [30]
on the types of organizational time, by McGrath [47] on the rela-
tionship between time, interaction, and performance in groups, and
by Hassard [33] on the different metaphors of time, have engaged
with the temporal dimension in theory. Boden [13] conceptualized
“Temporal Frames” as a lens through which to view workplace con-
versations, understanding how work is situated across the past
and the present. Through a long-term ethnographic study, Kaplan
and Orlikowski [40] surfaced the importance of Temporal Work, a
concept that “.. involves negotiating and resolving tensions among
different understandings of what has happened in the past, what is
at stake in the present, and what might emerge in the future”. Draw-
ing on Emirbayer and Mische [27]’s theory of human agency, they
showed how teams navigate changes by engaging in temporal work
to reach provisional settlements and make strategic decisions. More
recently, Baralou and Dionysiou [9] investigated the routine dy-
namics of a virtual team, focusing on the role of Information and
Communication Technologies (ICTs) in coordinating work. Tem-
porality was again found to be a key factor, with team members
emphasizing the importance of mobilizing both past and future to
ascribe meaning to the present and direct future activities. Their
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findings revealed how ICT affordances were crucial in supporting
distributed temporal work.

These findings about temporal work are echoed by research into
the role of meetings. Ballard and Gémez [7], in their account of
meetings as sites for organizational memory, write that “The in-
strumental function of meetings is explicitly about the business of
time—e.g., drawing on collective memories to revisit past decisions,
hash out future directions, or celebrate present achievements”. This
highlights a key distinction between “objective” time (the actual
passage of time based on the clock and calendar) and “subjective”
time (experiencing the past, present, and future within the cur-
rent moment) [71]. This formulation draws upon prior discussions
about these concepts, that highlight how both forms of time are
“inherently intertwined”, and how “the continuously present field of
past—present—future...coexist in the interaction of memory, perception,
desire, and anticipation.” [38]. Temporal work then becomes the act
of traversing subjective time, both individually and as a team, in
order to make sense of and act in the moment.

These discussions show how temporal work is intertwined with
looking ahead to the future, reflecting on the past, and acting in
the present. Researchers have highlighted the need for future work
to develop theories of “time and attention in organizations”, and
understand “how individuals and groups navigate their way through
the maze of meetings that every workday presents to them” [66].
To deepen our understanding of temporal thought, we turn to
research that studies its instantiation as the cognitive processes of
prospection and retrospection.

2.3 Intentionality, Prospection, and
Retrospection

Prospection is the general term for a wide range of future-oriented
cognition, and Szpunar et al. [75] have synthesized a taxonomy to
describe research in this space. They propose four key modes of
prospection, namely, simulation, prediction, intention, and plan-
ning. These forms of future thinking have largely been studied
separately, and the authors posit that “they interact and build on
one another at various levels of abstraction and complexity”. While
they present a few hypotheses about these interactions, they leave
it to future work to confirm them in real-world settings.

Prospection concerns one of the three “time zones” of the past,
present, and future. In investigating the reasons for prospection,
Baumeister et al. [10] discover that looking ahead is part of a
meaning-making process that also involves thinking about the
present and the past. They discuss how “meaning increased steadily
as more time zones were invoked: The least meaningful thoughts were
those that lacked any time frame, and the most meaningful were the
ones that combined past, present, and future”.

This connects to insight from neuroscience experiments reveal-
ing the links between prospection and retrospection, the cognitive
act of looking to the past [62].

For a taxonomy of the forms of looking back, we turn to work
that is closer to home. HCI research has long been concerned with
how people capture, store, and consult information about the past,
both in the workplace and in personal life. One of the outcomes of
a long-term exploration on the effects of lifelogging on personal
remembrance by Sellen and Whittaker [69], was the idea of “the

Rishi Vanukuru, Payod Panda, Xinyue Chen, Ava Elizabeth Scott, Lev Tankelevitch, and Sean Rintel

five Rs”: Recollecting (remembering past experiences), Reminisc-
ing (nostalgic recollection), Retrieving (looking for specific facts),
Reflection (framing the past to make meaning), and Remembering
Intentions (drawing from prospective memory).

2.4 Synthesis

Our review shows that while HCI research has historically designed
for individual meetings, there is a move to expand this temporal
horizon, explore opportunities provided by Generative Al and focus
on intentionality. While both academic research and commercial
offerings have begun building Al-assisted meeting supports, they
have focused on the capabilities of generative Al systems, largely
overlooking their use within the broader temporal frame in knowl-
edge work (e.g., [18, 55, 56]). Research in organizational science and
routine dynamics has uncovered the importance of temporal work,
where individuals and teams traverse subjective time to act in the
moment [13, 40]. However, a gap remains in understanding tempo-
rality in recurring meetings, where retrospection and prospection
take on special relevance.

3 EXPLORING THE ROLE OF TEMPORAL
WORK

As afirst step towards designing supports for more purposeful work
and meetings, we focus on understanding recurring group meetings
due to their unique role as sites for broader organizational memory
[7]. By analyzing such meetings, we can potentially understand
both the temporal relationship between the specific meetings in
hand, but also the wider temporal map of workplace interactions.
Specifically, our analysis aims to:

(1) Understand how discussions about “subjective time” punctu-
ate the “objective time” of recurring meetings.

(2) Uncover a map of workplace interactions that expands our
understanding of the “objective time” experienced by teams
over longer time horizons.

3.1 Recurring Meeting Series Corpus

To assemble a corpus of real recurring team meeting recordings, we
recruited teams within a large technology company to share previ-
ously recorded meetings (after obtaining appropriate approvals®).
This was done through a general call for participation on company
mailing lists. The recruitment material informed teams that the
meeting recordings would only be viewed by the researchers, and
that no specific subject-matter information would be discussed be-
yond insights about the temporal aspects of work. Recordings were
only shared if all participants in a meeting series provided consent.
We only considered meetings that happened before our outreach to
ensure discussions were not affected by the knowledge they would
be analyzed. For each meeting, we collected the video file along
with the transcripts generated by the meeting software.

While we obtained recordings from a diverse range of teams
(spanning different work domains, sites, and time-frames), we fo-
cused on two similarly-sized research teams—A and B—as they were
able to provide meeting recordings from consecutive weekly hy-
brid meetings that took place in the same four weeks. We analyzed

®Provided by Microsoft Research’s Institutional Review Board (IRB00007920)
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Table 1: Meeting Corpus Composition. The meetings are organized by week, with separate sections for teams A and B.

Week Team | Participants Length | Team | Participants Length
A In-person | Remote | Total | (min) B In-person | Remote | Total | (min)

1 Al 9 10 19 41 B1 10 6 16 59

2 A2 8 14 22 40 B2 12 7 19 60

3 A3 7 14 21 38 B3 7 9 16 51

4 A4 9 13 22 59 B4 12 7 19 57

Total | A - - - 178 B - - - 227

these eight recorded meetings, each lasting between 38 minutes
and an hour, for a sum total of 6 hours and 45 minutes of meeting
recordings. More information about their composition is provided
in Table 1, with meetings named for their team and the week in
which they took place.

Both teams consisted of a mix of managers and researchers oper-
ating in the space of engineering and design for new technologies.
There was no participant overlap between Teams A and B, but
both teams operate under the same higher-level organizational unit.
Both teams provided meeting recordings from the same four weeks
following an internal conference. We were interested to see if this
unique context enabled us to reach further into the past and future
of each teams’ temporal work, as discussions at the conference
would have likely spanned longer time-frames. As the teams re-
turned to their normal rhythm of work in the following weeks, we
could potentially observe behaviors more characteristic of their
everyday activities and practices. By analysing these meetings to-
gether, we hoped to better determine if patterns of temporal work
were unique to one team, or linked to the overall work context.

3.2 Method

For each meeting series, we analyzed meeting recordings and tran-
scripts looking for instances of temporal work in natural conver-
sations. The research team performed a tagging exercise, where
instances of temporal work were identified, and assigned specific
tags based on the nature of retrospection and prospection, and the
time horizon of temporal thought. While this approach does not
capture the subjective experiences of team members (as in [52]),
it provides a more complete picture of in-meeting interactions—
knowledge of which is instrumental for our goals.

3.2.1 Identifying temporal work. To identify instances of temporal
work, we watched each meeting recording in entirety, noting points
in the transcript where any form of future- or past-oriented conver-
sation took place. We considered the broadest possible definition
of temporal work, similar to how Szpunar et al. [75] aim for the
broadest possible definitions for each element of their taxonomy.
We considered both specific mentions of tasks, meetings, and con-
versations, as well as abstract discussions on past ways of working
or potential changes in the distant future.

We operationalize temporal work as references to the various
forms of prospection and retrospection discussed in Section 2.3.
We consider all four types of future-oriented cognition—Intention,
Planning, Prediction, and Simulation [75]. Of “the 5 R’s” [69], we
focus on the acts of Recollecting and Reflecting. Sellen and Whittaker
classify the pair of Retrieving and Reminiscing as special forms of

Recollecting, which also applies to Remembering Intentions to an
extent. We therefore use Recollecting to refer to thinking about
the past as it happened, and Reflecting to refer to the past being
reframed in the present.

After an initial step of tagging, we returned to the transcripts to
assess each point of temporal interest, determining: (1) the form of
prospection or retrospection occurring, and (2) the timescale of this
thinking, ranging from interactions on the same day to those in the
distant past or future. We recorded specific mentions of timescales
(e.g., “tomorrow;” “next week,” “last year”) when available. If explicit
context for timescales was unavailable directly in conversation, we
tagged points as relating to the near or distant past and future.
For example, intentions to follow-up on recent conversations with
external collaborators were tagged as pertaining to the near future,
while references to previous ways of working in the organization
were tagged as relating to the distant past. In some cases, we revis-
ited the recording around these points for additional context not
captured in the transcripts, such as the slides being shared on a
screen, or the arrangement of participants in a meeting room.

Once both passes were complete, we created a table for all men-
tions of temporal work in the meeting, noting the time at which
they took place, a generalized description of the conversation point,
the form of prospection or retrospection, and the time horizon
involved. The full table for each meeting is included in the supple-
mentary materials’, and an excerpt from the table of Meeting A2 is
included in Table 3 in the appendices.

3.2.2 Mapping workplace interaction over time. To construct a
broader picture of links between meetings in the series and outside
it, we returned to the videos and transcripts. We identified conver-
sation topics revisited across meetings and references to specific
meetings and events outside the current series. These included
follow-up meetings from ongoing discussions, key events and con-
ferences, and relevant conversations outside the project team. We
noted these points of interest, cross-referenced them across meet-
ings, and visualized them as a temporal map (Figure 3), discussed
further in Section 3.3.2.

3.3 Findings

While the meetings across teams A and B are concerned with en-
tirely different members, projects, and subject matter, there are
some similarities in the way the meetings are structured, and the
broader organizational context in which they took place. Meetings
for both teams were structured with an agenda that the meeting
leader used to guide discussions. This agenda was in the form of

7Supplementary materials are available at: rishivanukuru.com/temporal-work-dis-25
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Temporal Work in Recurring Meetings

Key Intention [l Planning [l Prediction

Meeting A1

Meeting
start

Meeting B1

4 " nwm il b

Meeting
start

Simulation Recollecting [l Reflecting
Meeting A2
Beyond woee oo eablcpop e (‘Mﬁ 1T
Months
Weeks Meeting A3
o JIR N TSR TR TV U
t . 3 .
Days 1“7 T W
Weeks Meeting A4
Months

Beyond . H‘%JMWH | Y ﬁt“.T I

Meeting
end
Meeting B2
Beyond enibli gttt UL bl -
Months T ﬂ v T
Weeks Meeting B3
Days
l L b llu,TJ.‘. -l gL
Days
Weeks Meeting B4
Months
Beyond wisbd MTM wciend . ' Tll
Meeting
end

Figure 2: Temporal Work in Recurring Meetings. The timeline visualizations for Meeting A1 and B1 span the duration of the meeting. Each
instance of prospection and retrospection is marked on this timeline, with vertical lines emerging upward and downward respectively to
indicate the time horizon of thought (ranging from the present day, to weeks, months, and beyond). Smaller visualizations for the other
meetings in the series are included to the right. These figures showcase the extent and diversity of temporal work in team meetings.

a collaborative presentation (Team A) or document (Team B), and
members were free to add topics to the agenda before the meeting.
In the case of Team A, members also added slides with relevant
content into the shared presentation, while in Team B, members
often shared their screen via the video call application. As men-
tioned earlier, both teams had recently participated in an internal
conference to differing extents. Consequently, the first meeting we
analyzed in each series focused on discussions about the conference
experience and long-term concerns. Subsequent meetings returned
to focusing on ongoing projects.

3.3.1 Temporal work in recurring team meetings. What was most
striking from our characterization of temporal work in meetings, is
the extent to which temporal work takes place. A detailed break-
down of the number of instances of temporal conversation across
all meetings is provided in Table 2 in the appendices. We visualize
these occurrences for each meeting in Figure 28. Each meeting is
represented on a horizontal timeline, scaled from the start to the
end of the meeting. Points of temporal conversation are marked on
the timeline, and colored according to the key. For each instance of

8High resolution versions of the paper figures are included in the supplementary
materials: rishivanukuru.com/temporal-work-dis-25

prospective talk, a vertical line extends upward from the timeline,
with its length roughly corresponding to the timescale of prospec-
tion. Points with no vertical line indicate references to moments
on the same day. Similarly, instances of retrospection are marked
by lines extending downward. We focus on Meetings Al and B1
in Figure 2 for clarity. An interactive visualization of this figure is
included in the supplementary materials webpage.

A high-level analysis of the occurrences of temporal work across
these recurring meetings reveals many useful aspects about these
discussions. While the first meeting in each series (reflecting on
a recent conference) might have lent itself to more temporal con-
versations, we observe that time is of essence to discussions across
all 8 meetings, even as matters return to everyday activities. As
hypothesized by Szpunar et al. [75], forms of prospection were
indeed seen to be interlinked, not only among themselves, but also
with acts of retrospection. Team members verbally recollected prior
experiences to reflect on implications, set future intentions, or plan
next steps. Predictions and simulations were often coupled with
statements of intent and used to justify emergent plans. Members
drew from various threads of work to make sense of ongoing activ-
ity, including small-group conversations, larger planning meetings,
and daily tasks. When looking back and ahead, focus shifted across
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a wide range of timescales in the past and future, from specific
points in time (meetings, events) to periods (“last month,” “next
year”) to broader ways of functioning (how things were, or will be).

A more detailed analysis of these temporal interactions would
be very useful towards understanding the finer rhythm of team
dynamics [46] and meeting efficacy. Our goal was to gauge the
extent to which temporal work features in modern knowledge
workplace interactions. Even from this initial analysis, we see that
recurring team meetings are key sites for temporal work, with
teams engaging in retrospection and prospection across different
timescales to make sense of present actions. This analysis also helps
uncover connections between meetings in a series and various other
interactions over time in the workplace.

3.3.2  Temporal maps of workplace interaction. While Figure 2 show-
cases the extent of temporal work, we noted many mentions of the
same set of “temporal entities” across meetings. These entities could
be classified as meetings, topics, and milestones. An upcoming con-
versation would be discussed in the moment (a different meeting)
and then referenced again a meeting or two later. Themes of dis-
cussion would emerge across meetings (topics), and teams would
call back and ahead to events at more distant horizons (milestones).
Considering a subset of all the meetings, topics, and milestones,
we visualize these relationships for each series in Figure 3. Links
emerge from a timeline of four meetings for each series, connect-
ing to various other meetings, topics, and milestones. Persistent
meetings and topics are connected by dashed lines. The position of
meetings and topics corresponds to their occurrence relative to the
weekly schedule, while milestones are represented with a further
separation in time.

From the visualization, it becomes apparent how interlinked the
meeting series are to other threads of work. These links are not
uniformly present—agendas and conversations change each time,
leading to more complex forms of topic continuity. The relevance
of meetings, topics, and milestones changes based on the meeting
and external factors. For instance, when team members ask for
updates on a specific topic, the pattern of temporal interaction is
often one of retrieving and reflection. Members ask the topic leads
for updates, which are then discussed, but the leads may or may
not make predictions about the topic’s future state.

As with the timeline visualization of temporal work, we could de-
rive more insights specific to this configuration of meetings. For our
initial goals, this exercise highlights the numerous interdependent
touch-points of work across project threads. Even by expanding fo-
cus from one meeting to a few consecutive ones, we must consider
the broader context of work, or rather, the trajectory of objective
time in its full detail as experienced by the individual and the team.

3.3.3 Synthesis. From this analysis, we see that temporal work is
central to recurring team meetings and, by extension, the workplace
at large. Recurring meetings, besides being sites for organizational
memory, serve as concentrated points for temporal work. The acts
of retrospection and prospection (Figure 2) extend beyond individ-
ual meetings, and serve as connecting links between distributed
temporal work across other workplace interactions. Building upon
these insights, we now move towards a framework for thinking
about these ideas to inform design efforts with Generative Al
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4 A FRAMEWORK FOR TEMPORAL WORK

From our exploration of recurring meetings, we recognize the im-
portance of temporal work in meaningful workplace interactions.
We see how people and teams move between thinking about events
and actions at different timescales, and at different moments in the
workplace timeline. One way of understanding and framing the
acts of temporal work is through visualizations such as Figure 2
and Figure 3, which illustrate the complexity of temporal work and
its connections across threads of work. These webs of retrospection
and prospection are often unnoticed during meetings, and collapse
soon after, only to be replaced by new traversals of subjective time.
Traditional visual metaphors like lines and cycles [33] fail to cap-
ture the complexity of modern workplace temporal interactions.
For example, a simplified temporal map of Team A’s interactions in-
corporates prospection and retrospection as colored links between
meetings, topics, and milestones (Figure 4.1). Visualizing this on a
canonical timeline results in a convoluted image (Figure 4.2), and
this complexity increases when considering multiple work threads.
In seeking a better way to visualize and frame the role of temporal
work, we draw inspiration from other efforts to visualize complex
constructs of time.

Drawing from classical field theory, Kurt Lewin [43] proposed
a graphical method to represent the current moment within the
context of the “psychological past” and “psychological future”. Simi-
larly, Shipp and Jansen [71] accompany their discussion of objective
and subjective time with a visualization where objective time is a
canonical timeline, and subjective time is a cone emanating from the
present moment. Building upon this, we visualize subjective time as
an axis orthogonal to the objective, intersecting at the present mo-
ment (Figure 5). Thus, while the objective timeline exists in its full
complexity, the subjective timeline is constructed through the acts
of retrospection and prospection, the arcs of which can be repre-
sented as projections from one axis to another. This representation
draws upon both the linear and cyclical nature of time and thought.
As we move along the objective timeline, the subjective timeline
constantly shifts based on our projections upon it. George H. Mead
writes: “Given an emergent event, its relations to antecedent processes
become conditions or causes. Such a situation is a present. It marks
out and in a sense selects what has made its peculiarity possible. It
creates with its uniqueness a past and a future. As soon as we view it,
it becomes a history and a prophecy. Its own temporal diameter varies
with the extent of the event” [49]. The chapter this quote is taken
from is titled “The present as the locus of reality”, and together, this
provides us with useful vocabulary to describe the function of the
resulting visualization—the present is the locus from which the axis
of subjective time emerges, and the projections of retrospection
and prospection mark out the diameter of the extent of temporal
work (Figure 5).

Our framework builds upon this representation of objective and
subjective time as independent axes. If we consider them sepa-
rately, and bend each axis about the present moment, we create
two “fields” or spaces of the objective and subjective. Starting with
the space of subjective time (Figure 6.2), individual points on the
vertical axis (the past) and horizontal axis (the future) represent
relevant moments in time for temporal work in the present. The
lines connecting these points represent linked acts of looking back
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Figure 4: Visualizing the temporal map along a timeline. (1) A sim-
plified temporal map for Team A, with arc colors indicating forms
of prospection and retrospection based on the key from Figure 2.
(2) A timeline visualization of the same relationships, showcasing
the complexity of thinking about the interconnections of temporal
work along a single timeline, with a focus on Meeting A2.

and ahead, such as recollecting a past event to plan for the future.
The space enclosed by relevant lines corresponds to the scope of
temporal work that the current discussion requires.

Turning to the space of objective time, the points on the axes
of the past and future represent actions and events as they have
happened, or might take place (Figure 6.1). Given how the density,
duration, and nature of events is likely to change across projects, we
consider a simplified framing of objective time, that charts the time
since the last meeting on the vertical axis, and the time until the
next meeting on the horizontal. This representation also captures
the time spent in meetings along the negative directions of both
axes (if the time since the last meeting is less than zero, one is
still in the meeting, for example). Various regions in this space
represent different configurations of objective time pressures that
an individual might face during a workday.

The descriptive capability of this framework is demonstrated by
mapping existing tools and research projects onto the spaces of ob-
jective and subjective time. In the space of objective time (Figure 6.1),
in-meeting support tools [16, 17, 56] occupy the bottom-right (and
upper-left) quadrant, representing the duration of meetings lasting
up to an hour. Meeting browsers and recaps [5, 29, 77] occupy the
upper-right quadrant, where people are sufficiently distanced from
meetings to engage with recaps. In the space of subjective time
(Figure 6.2), most recap tools occupy the central region, supporting
retrospection and prospection within a narrow time range of a few
days to weeks. In-meeting support tools are situated around the
present moment, corresponding to the meeting duration.
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Figure 5: Frame for Temporal Work. By visualizing temporal work
along the axes of objective time (horizontal) and subjective time
(vertical), the acts of prospection and retrospection become projec-
tions from the former to the latter. The colors correspond to the
various forms of retrospection and prospection defined in Figure 2.

Through this process of mapping prior work onto these spaces,
we can see that there are some regions across both objective and
subjective time that remain unexplored. Our analysis of recurring
meetings shows that temporal work spans wider timescales, and
is spread across a larger space of both objective and subjective
time. From the point of view of design, some of these spaces might
potentially be unlocked by emerging capabilities of Generative Al
tools to process meeting information across different time scales.

5 DESIGN

Generative Al has already found its way into everyday meeting
interfaces as discussed in Section 2, but research has largely fo-
cused on the individual meeting, and on explorations that center
the emergent capabilities of Generative AL In contrast, our journey
from the meeting analysis to the framework enables us to think
about design that centers the complex needs of temporal work
around meetings, and uncover capabilities of Generative Al that
best support it. Figure 6 highlights how prior research occupies
small regions of the spaces of objective and subjective time, re-
vealing opportunities to explore interfaces that have a different,
broader temporal influence. Crucially, expanding this influence re-
lies heavily on understanding Generative AI's capability to work
with multimodal information about the many meetings people find
themselves in. For example, the speed with which Generative Al
models can provide outputs from meeting information can lend
itself to interfaces that occupy the region closer to the origin in
the space of objective time (Figure 6.1), while its ability to operate
on many meetings simultaneously can help people engage with
temporal work spanning longer subjective time scales (Figure 6.2).
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To do this effectively, we developed a research tool called the Gen-
erative Al Content Sandbox (Sandbox hereafter). We used this tool
along with the meeting data from Teams A and B to help shape the
design of three new interface concepts for Generative Al-enabled
meeting support tools. We then developed interactive prototypes
of the concepts that can use real Generative Al output emerging
from the Sandbox tool. Through this process, we develop concepts
that are grounded in both our understanding of temporal work
(via the framework) and of Generative Al (via the Sandbox), and
are operationalized as interactive prototypes to demonstrate their
practical use. In the rest of this section, we first discuss the design
of the Sandbox tool, and then illustrate our process for each of the
three interface concepts.

5.1 The Generative AI Content Sandbox

Understanding Generative AI’s capabilities in the context of tem-
poral work requires us to experiment with prompting strategies
involving different types of meeting-related information, while also
operating on multiple meetings in different combinations, as in-
dicated by the temporal maps of workplace interaction (Figure 3).
The dominant paradigm of linear conversational interaction with
Generative Al is not conducive for such parallel explorations. Re-
searchers have explored more visual and spatial forms of prompting
and interaction [74, 80], and inspired by these efforts, we developed
a node-based web interface that enabled us to work with a canvas
of multimodal meeting information, experimenting with different

combinations and forms of prompts to obtain insight from Genera-
tive Al. The Generative Al Content Sandbox allows the creation of
six primary types of nodes:

e Transcript nodes for uploading meeting transcripts in .txt
or .vtt formats.

¢ Video nodes for processing meeting recordings converted
into text files containing base64-encoded frames (converted
via a Python script).

¢ Image nodes for uploading slides that might have been
shared during the meeting.

e Prompt nodes for writing text prompts.

e Output nodes for generating outputs.

e Template Recap nodes for creating JSON-format sum-
maries for use in the interface prototypes (discussed later in
this section).

The Sandbox was developed using React Flow?, and supports
dragging and dropping nodes into a zoomable canvas. Nodes can
be connected in different combinations, and output nodes can also
serve as inputs for further processing—for example, combining
summaries from different meetings. Some of these features are
demonstrated in video form with the supplementary materials. Our
explorations involved operating on both text and visual media, and
we used the OpenAl GPT-40!? model (version gpt-40-2024-05-13).

React Flow, from reactflow.dev
Y GPT-40, from openai.com


https://reactflow.dev/
https://openai.com/index/hello-gpt-4o/
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Figure 7: Generative Al Content Sandbox. This screenshot from the interface depicts (1) prompt nodes, (2) transcript nodes, (3) video/image
nodes, (4) output nodes, (5) template recap nodes, and (6) the drag-and-drop sidebar for various nodes. The nodes are being used to explore
how Generative Al makes sense of a series of meeting transcripts and shared slides.

5.2 Concepts and Prototypes

Equipped with the framework and the Sandbox, we conducted a
design and prototyping exercise to envision new interfaces that
support temporal work. While the Sandbox itself does not con-
tain features that are directly linked to the spaces of objective and
subjective time, it surfaces capabilities of Generative Al whose
exploration can then be guided by framework’s encapsulation of
temporal work. Each of the three concepts discussed here were
born out of different unexplored regions in the framework. As a
result, they help widen the temporal coverage of meeting support
tools, and this is illustrated directly in the spaces of objective and
subjective time in Figure 8, Figure 9, and Figure 10.

To further strengthen this exploration, we developed interactive,
web-based prototypes that used real outputs from the Sandbox to
demonstrate the functioning of each concept. While we used the
collected internal meeting corpus (Section 3) during the concept-
generation process, we are unable to share those outputs directly in
the prototypes. Instead, we selected meetings from the widely-used
AMI corpus of audio-visual meeting data [14] to illustrate the use of
the concepts. The AMI corpus is still an important benchmark for
machine learning research around meetings. In the brief examples
provided alongside the concept figures, we use transcripts and meet-
ing slides from a series of meetings involving a team designing a
new remote control (ES2002) and one series about a rearrangement

of office spaces (IB4001)!!. The transcript and image information
for each of these meetings is included in the supplementary mate-
rials, and the prototypes in the supplementary materials showcase
information that are real outputs from Generative Al operating on
real meetings. Screenshots from these prototypes are included in
figures corresponding to the three concepts discussed in the next
few sections. We used the Template Recap nodes in the Sandbox
(containing a basic prompt to summarize the provided meeting in-
formation into a list of goals, progress, plans, and image highlights)
to operate on the transcript and presentations from these meetings.
The JSON-format output from these nodes was used as the content
for the interactive prototypes. A similar approach can be applied
on any meeting transcript and recording, in order to experience
how the concepts would function in different contexts.

5.2.1 Concept 1: Instant Recaps. One promising design direction is
to use Generative Al to expand the temporal influence of meeting
recaps, which currently exist as isolated points in both objective
and subjective time.

As noted in Section 2, Generative Al models are capable of
processing text and images at much higher speeds than previous
machine-learning methods, to the extent that many commercial
video meeting systems and plug-ins have begun to use them for
real-time meeting minutes. Full meeting recaps, however, with de-
tails of speaking proportions, chapters, summaries, etc., take a few

11 AMI Corpus: List of meetings from groups.inf.ed.ac.uk/ami/corpus


https://groups.inf.ed.ac.uk/ami/corpus/meetingids.shtml
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Figure 8: Concept 1 - Instant Recap. (1) An example of a meeting interface, with multiple people, a chat window, and a presentation being
shared. (2) The instant recap interface, visualized on a desktop and mobile device. Upon exiting a meeting, users can be presented with such
an interface to support reflection and planning. (3) Examples of how the instant recap interface can have different levels of detail based on
available time. (4) & (5) The positioning of this concept in the space of Objective and Subjective time. (6) & (7) Screenshots from the interface
prototypes, showcasing two different levels of detail of the Instant Recaps which a user might interact with (by checking the goal boxes, or

typing more information directly into the recap card).

minutes to generate. They are then usually displayed in a new win-
dow or panel interface from the meeting itself, creating a separation
from the meeting flow. This does not by itself constitute a problem,
as people typically engage with recaps at times quite distant from
meetings. Recaps enable temporal work in the form of recollecting
and reflecting on interactions from a few hours to weeks in the
past, for purposes including immediate future actions, checking for
mentions of relevant people or projects, or getting a broad overview
of the meeting’s content or sentiment. People also return to recaps
when they miss a meeting or need a refresher before the next one
[76], but extracting higher-level insights from them can be difficult.

Instant Recaps combine the benefits of automation and manual
record creation by making the most of the moments right after
meetings, when memories are freshest and plans are forming. These
moments are often under the most time pressure, with subsequent
meetings for different work streams sometimes beginning soon
after. Currently, when a person leaves a meeting on their computer,
they see whatever windows they were working on right before the
meeting began, or very quick surveys about quality of service or
meeting effectiveness (Figure 8.1).

With Instant Recaps, people are instead presented with a short
summary card containing the most important information about a
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meeting—such as the goals that were or were not accomplished—
right as the meeting ends (Figure 8.2). The level of content in this
card can grow or shrink based on the time available for reflection,
including high-level summaries of discussion points, key action
items, and visual highlights (Figure 8.3). Further, instead of merely
being a site to display summarized information, the design of the in-
terface could enable people to engage with this information almost
like a notebook, by editing content and adding thoughts directly
into the interface. For example, if a person recollects other key
action items they would like to follow up on, they could click on
the card, and directly add some text below the “next steps” inferred
by an LLM. By providing a lightweight form of interacting with and
adding to this model-generated content about the meeting, instant
recaps can blend model-generated summaries with personal notes.
Instant recaps scaffold prospective temporal work in the moments
right after a meeting, by making it easier for people to recollect
and reflect on the discussion that just took place. This form of light-
weight interaction lends itself to mobile interfaces, and a similar
instant recap card could be presented as a calendar notification.
As depicted in Figure 8, such an interface occupies new regions
of both objective and subjective time spaces, enabling reflection on
the immediate past while setting intentions for the near future.

5.2.2  Concept 2: Adaptive Meeting Handoff. A single thread of
meetings forms only a small part of the modern knowledge work
timeline. People frequently transition between meetings of different
projects, leaving little time to reflect on recent interactions. Within
the same moments of objective time, people rapidly switch from
thinking about the subjective time-space of one project to another.
While Instant Recaps may suit time-pressured situations, a similar
principle can help people navigate meetings over longer periods.
With Adaptive Meeting Handoff interfaces (Figure 9), people are
presented with the most relevant information for both the meeting
that just happened, and the one that is to come. For the upcoming
meeting, the information shown can be influenced by the previ-
ous meeting in the series, as well as the notes people might have
made within the Instant Recap for that meeting. By displaying key
information that a person found most relevant at the end of the
previous meeting in the series, such an interface can potentially
help people be more aware of their intentions across time. For the
meeting that just took place, we can display a more comprehensive
recap. Depending on the objective time available between meetings,
and the relative needs of reflection over preparation, the interface
could visually adapt to show more or less information about each
meeting, while still enabling similar forms of lightweight interac-
tion (Figure 9.3). Generative Al is capable of compositing different
sources of information, thereby creating “blended summaries”. By
providing it with information about the meetings and their inter-
vening context (either explicitly through the interface, or implicitly
based on a person’s schedule), the adaptive handoff can be tailored
to suit the needs of the moment. Such an interface could again
be presented right after people leave a meeting, or via other rele-
vant applications like calendars (Figure 9.1). When a calendar is
focused on the present day or week, there is a marker that depicts
the present moment in the flow of work. Pressing that marker could
lead to a handoff interface (Figure 9.2), consciously linking past
interactions with future ones. Returning to the objective/subjective
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time-space (Figure 9.4 & 9.5), we see how the adaptive handoff in-
terface occupies an expanded region in both. Its objective influence
increases to contain different points in time between two consecu-
tive meetings, while its subjective influence grows to think about
the more immediate future and more distant past.

5.2.3 Concept 3: Project Browsers. Both concepts so far have fo-
cused on work and meetings within the same few days and weeks.
When thinking about reflection and setting intentions across longer
time spans (months to years), we could use different levels of sum-
maries and visualizations to make the space of time more salient.
Workplace communication tools are integrating multiple interac-
tion channels; group chats may include meeting recordings and
shared documents, becoming sites for overall project history. While
generating a single summary of an entire project might be useful,
our framework highlights that different ranges of subjective time
are relevant at different moments.

By enabling people to specify these ranges, and using this as a
scoping parameter for model output, we can create interfaces that
surface the details required for broader recollection and reflection.
Generative Al models are capable of drawing out the most salient
information in summaries of large amounts of content, while also
identifying outliers and other unique points of interest. For example,
one tab in a project chat could serve as a “Project Browser” (Fig-
ure 10.2). A custom scroll bar could be used to specify the range of
focus of the browsing session. By changing the length of the scroll
bar, a longer section of the project is brought into focus through
summaries, and moving the scroll bar visualizes changes across the
specified unit of time (Figure 10.3).

Besides periods of independent reflection focused on a single
project, a similar form of interaction applied to the calendar inter-
face enables us to scale to multiple projects. By selecting different
regions of the calendar when in month or year view, a model could
dynamically generate summaries with key accomplishments, future
tasks, and the current status of multiple work streams (Figure 10.1).
These project browsers occupy a region of influence further away
from the present moment in the space of subjective time. They also
expand the region of influence in the space of objective time to be
further away from immediate meetings.

5.3 Reflecting on the process

The concepts in this section represent the first set of outcomes from
the process outlined in Figure 1, where the framework and Sandbox
were used to envision ideas, and implement basic prototypes. The
prototype examples discussed in this paper use content generated
from simple prompts over open-source meeting data. We consider
this to be a first step in a cyclical process of refining prompting
strategies and interface design. To enable other researchers to build
upon this, we provide the code for both the Sandbox, and our
interface prototypes'?, along with instructions on how to work with
them. The interface prototypes already include outputs based on
the AMI corpus meetings, but it is possible to use the Sandbox (and
two included python scripts for video/image processing) to create
Generative Al outputs for any set of recorded meetings, which can
then be visualized directly in the prototypes. The Sandbox can also

230urce available at rishivanukuru.com/temporal-work-dis-25
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Figure 9: Concept 2 - Adaptive Meeting Handoff. (1) A calendar interface in week view. On clicking the current time marker, one can access the
handoff interface. (2) An example of the handoff interface, showing relevant information from the meeting that just happened, and a glimpse
of what is to come. (3) Based on the current time, the handoff interface can adapt to show more detail about the upcoming meeting, including
options to directly join it. (4) & (5) The positioning of this concept in the space of Objective and Subjective time. (6) & (7) Screenshots from the
interface prototypes of the Adaptive Handoff, showing the two ends of focusing on the previous (6) or next (7) meeting. Users can interact with

the cards by checking boxes and typing additional notes to themselves.

be used for more free-form exploration of how Generative Al can
operate on multiple sources of meeting information simultaneously.

6 DISCUSSION
6.1 Strengthening the Chain of Intentionality

While the design concepts discussed in Section 5—Instant Recaps,
Adaptive Meeting Handoff, and Project Browsers—are valuable as
standalone tools, their true potential emerges when they are inte-
grated to chain together, supporting temporal work across different
timescales and contexts.

Instant recaps occupy the critical moments right after a meeting,
and have the potential to support temporal work at a time that is
often written-off in terms of design. The utility of a single instant

recap is quite minimal. Its value increases when the content in the
recap is used to connect multiple instances of the meeting series, by
including it in interfaces like the adaptive handoff. At the conclu-
sion of one meeting, the Instant Recap summarizes key points and
actions, supporting retrospection and immediate planning. Before
the next meeting, the Adaptive Meeting Handoff reconnects users
with these summaries, reinforcing continuity and preparing partic-
ipants for upcoming discussions. This creates a chain of reflection
and setting intentions that persists along a project.

As people become more familiar with these interconnected in-
terfaces, the interactive elements gain significance. By engaging
with the instant recap through writing notes and reminders to one-
self, we enable people to actively create seeds for memory. This
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Figure 10: Concept 3 - Project Browser. (1) A calendar interface in year view. By selecting an area of time (that could span the past and future),
the project browser surfaces insight about goals, progress, and upcoming activities. (2) A team chat interface, with the option to access the
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active engagement not only supports individual recall but also pre-
pares users for future interactions. Prior to subsequent meetings,
users can revisit their notes and agendas via the Adaptive Meeting
Handoff, fostering a proactive approach to meeting participation.
While Instant Recaps strengthen the chain within individual
projects, Adaptive Meeting Handoff interfaces and Project Browsers
extend this chain across multiple projects and timelines. Adaptive
Meeting Handoffs transform transitions between meetings from
disruptive context switches into more seamless experiences. By
providing interfaces that bridge the recent past and the immediate

future, users can engage in temporal work across various project
threads, building and maintaining momentum throughout their
workday. Project Browsers further support individual reflection by
offering grounded insights from prior interactions and a broader
perspective on future goals, enabling users to navigate long-term
objectives alongside daily tasks.

These three concepts represent initial steps in a broader creative
process grounded in temporal work and augmented by Generative
Al While our focus has been on interfaces for individual use, the
framework we propose holds potential for designing collaborative
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tools. Such tools could serve as anchoring points for teams, facilitat-
ing group reflection and reinforcing collective intentionality across
team activities.

The final layer of chaining emerges when each individual in-
tervention cumulatively enhances the experience of engaging in
temporal work across multiple touchpoints in the workplace. As
depicted in Figure 11, individual interactions with these interfaces
along the objective timeline help form links of retrospection and
prospection across the subjective timeline. We do not expect that
these specific concepts will form the ideal chain for every scenario.
Individuals are bound to have their own preferences of when and
how to engage with retrospection or prospection. Our hope is that
the process we have outlined enables further research into a wide
range of supports for temporal work. This integrated approach can
strengthen the chain of intentionality and reflection across meet-
ings, projects, and teams, ultimately enhancing the continuity and
coherence of knowledge work.

6.2 The Challenges of Supporting Real
Temporal Work

Despite extensive research in organizational science uncovering
how individuals engage in temporal work [40] and recognizing
the critical role of tool affordances [9], a significant divide remains
between projects that deeply understand workplace activities, and
those that design practical supports. Avital [6] highlighted prag-
matic, normative, and methodological reasons for this gap, chal-
lenges that persist even today. In HCI, researchers have studied
existing meeting practices across time [52, 72, 76], and highlighted
opportunities for design. However, system design efforts often re-
main focused on individual meetings, lacking integration across
the broader temporal landscape of knowledge work. Through our
analysis of real recurring meetings, we highlight the importance
of temporal work in the modern workplace, offering evidence and
initial directions for further research about Meeting Science and
CSCW.

The processes of understanding workplace interactions, creating
design frameworks, and developing supportive tools are deeply
intertwined. In this paper, we adopt a hybrid approach encom-
passing all these aspects, aiming to provide a roadmap for future
in-depth explorations. By integrating theoretical insights with prac-
tical design considerations, we bridge the gap between conceptual
understanding and actionable solutions, contributing to ongoing
discussions about how to best design interfaces that use Generative
AI [83]. This integrative approach not only justifies the design of
long-term system interventions but also facilitates their adoption
in real-world contexts.

Each concept and prototype presented in Section 5 could have
been developed as a full-fledged, standalone interface and evaluated
in isolation. However, situating them within a cohesive framework
grounded in temporal work theory enhances their collective im-
pact and relevance. This comprehensive perspective allows us to
engage with real teams more effectively, designing supports for
intentionality that align with their specific contexts and needs. The
exploratory work on recurring meeting analysis and framework
development is thus a crucial step towards moving beyond isolated
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probe studies, and fostering trust among those who will ultimately
make use of these tools.

A significant barrier to supporting temporal work has been the
challenge of managing vast records of organizational knowledge
together with everyday interactions. Generative Al technologies
offer promising solutions for this. By leveraging Generative AI’s ca-
pabilities to process and interpret large volumes of multimodal data,
we can explore wider regions within the spaces of objective and
subjective time. Our framework provides a structured approach to
guide the design of Generative Al interfaces, ensuring they address
the complexities of temporal knowledge work effectively. We be-
lieve this synergistic relationship between theoretical frameworks
and advanced technologies can substantially enhance support for
temporal work in real-world settings.

6.3 Limitations and Future Work

While our analysis of recurring meetings offers valuable insights
into the nature of temporal work within team settings, several limi-
tations warrant discussion. We discuss “knowledge work” broadly,
however our study is situated within a specific context—engineering
and design research meetings occurring within the same company,
in a similar timeframe, and both following a major internal event.
This specificity allowed for meaningful comparisons but limits the
generalizability of our findings to other types of knowledge work
or organizational settings. Future studies should consider a more di-
verse range of meeting types, industries, and organizational cultures
to validate and extend our framework across different contexts.

Although we observed significant temporal discourse within
meetings, our explorations primarily focus on strengthening the
chain of intentionality at the individual level. By our choice of
method of analysis, however, we have not considered the nuances of
individual identities and contributions within the collective meeting
context. This focus was partly due to pragmatic considerations;
tracking and analyzing the intricate behaviors and interactions of
individual participants across multiple meetings in large teams is a
complex endeavor. Future research could go deeper into individual-
level analyses, exploring how personal temporal work interacts
with collective team dynamics.

Our analysis spans a relatively short period of four weeks. While
this timeframe provided initial insights into temporal talk and work,
understanding temporal dynamics over longer periods is crucial.
Projects and team dynamics often evolve significantly over months
or years, and temporal work may manifest differently over extended
durations. We plan to expand our meeting corpus, collecting and
analyzing meetings over longer time frames to conduct a more
in-depth longitudinal analysis from a temporal perspective. Such
research could uncover patterns and shifts in temporal work prac-
tices, informing the development of tools that adapt to changing
needs over time.

The three interface concepts were born out of—and situated
in—relatively underexplored regions of the spaces of objective and
subjective time. While this might cause the framework to be inter-
preted as a “design space”, we acknowledge that potential design
ideas might not be immediately apparent from the uncovered gaps,
unlike other, more generative design space efforts (e.g., [54]). Rather,
we see the framework as a useful encapsulation of the richness of
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exploring the intersection of objective and subjective time (§4).

temporal work in the modern workplace. By keeping this frame-
work in mind while exploring Generative Al capabilities with the
Sandbox, we were able to envision ideas that can potentially sup-
port real temporal work. The framework and Sandbox are thus
in some ways tools for thought, that researchers can use to guide
their own design and development efforts when addressing the
complexities of temporal work with Generative AL

We also acknowledge the potential of collaborative interfaces
in supporting temporal work, which our current explorations only
touch upon. Future research should focus on designing and evaluat-
ing collaborative tools that facilitate group reflection and collective
intentionality. Understanding how teams engage in temporal work
collectively, and how technology can support these processes, re-
mains an important area for exploration.

While our early experimentation suggests that Generative Al
can produce outputs that are meaningful and relevant to meeting
discussions, we have not yet conducted a structured evaluation
of the overall quality or accuracy of these outputs. Even with the
simple prompts used in the prototypes, we have observed signs
of promise that more complex patterns of temporal work can be
identified and surfaced. For instance, when operating on the internal
meeting corpus, LLM outputs were able to connect many of the
links across meetings that emerged from our qualitative analysis
(Figure 3). We leave the exercise of iterative prompt refinement
and evaluation to future work that addresses context-specific needs
while being informed by the conceptual framework provided here.

The rapid rise of Generative Al use in both research about knowl-
edge work and commercial meeting support tools comes with a

need to more urgently guide design, and this has been a key mo-
tivation for us. Instead of features driven largely by what Genera-
tive Al “can” do, we offer a pathway for more considered design
that is grounded in the reality of temporal work. However, we
acknowledge that there are many risks and concerns associated
with Generative Al use that the research community is actively en-
gaging with—accuracy and bias in model outputs [26, 84], privacy
risks [42, 59], and ethical considerations [63] to name but a few. In
particular, for tools informed by our approach, verifying outputs
based on multimodal meeting data spanning long periods of time
is likely to be a key challenge. Navigating the boundaries between
private, shared, and public information is another aspect that must
be considered when designing such systems in collaborative con-
texts. There is much work needed to build reliable, trustworthy,
and useful meeting support systems that make use of Generative
Al, and future research should investigate how to best achieve this
while supporting the needs of temporal work.

In summary, our aim with this paper is to chart a potential path
forward in supporting temporal work through design and tech-
nology, rather than providing definitive solutions. We encourage
future research to build upon our framework, address the limita-
tions identified, and contribute to the development of tools and
practices grounded in both temporal work and Generative AL

7 CONCLUSION

The acts of looking back and ahead are central to meaningful work.
Building upon research from organizational and cognitive sciences
that highlight the importance of temporal work, we have demon-
strated how recurring team meetings can serve as a valuable lens
to understand the extent of temporal work, and to chart a broader
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map of temporal interactions in the workplace. We synthesized
these insights to propose a framework for conceptualizing tempo-
ral work, based on the axes and spaces of objective and subjective
time. Through a design and prototyping exercise, we developed
three interface concepts—Instant Recaps, Adaptive Meeting Hand-
off, and Project Browsers—that support temporal work across differ-
ent timescales. By developing a Content Sandbox tool for structured
exploration of Generative Al capabilities, and interactive prototypes
to demonstrate the concepts with real model output, we outline
a design process that is grounded in both our understanding of
temporal work, and of the strengths of Generative Al. We provide
the code for both the Sandbox and the interface prototypes, to en-
able other researchers to explore these concepts, and build upon
our ideas. By integrating theoretical insights with practical design
considerations, we provide a pathway for future implementations
aimed at strengthening the chain of intentionality and reflection
across time. We hope that this collection of exploratory exercises
serves as a helpful guide for future endeavors seeking to enhance
continuity, coherence, and intentionality in knowledge work.
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A RECURRING MEETING ANALYSIS DATA

Table 2: Overview of Temporal Work across meetings

Meeting Retrospection Prospection Combined
Recollecting | Reflecting | Total | Planning | Intention | Prediction | Simulation | Total Total
Al 41 15 56 8 14 6 11 39 95
A2 48 10 58 27 8 0 4 39 97
A3 38 8 46 35 11 0 4 50 96
A4 20 12 32 37 5 0 4 46 78
B1 34 28 62 15 17 1 13 46 108
B2 27 6 33 17 13 2 9 41 74
B3 22 8 30 32 15 2 53 83
B4 24 6 30 24 11 4 6 45 75

Table 3: Temporal Work Excerpt - Meeting A2

Temporal Work Excerpt - Meeting A2
Time in Seconds Action Detail Horizon
2138 Recollecting | Ongoing task of hiring Last few months
2161 Planning To extend an offer Near future
2177 Recollecting | Previous conversation Last few weeks
2182 Recollecting | Previous conversation Last few weeks
2189 Reflecting On implications Last few weeks
2194 Intention To discuss with other leaders Near and distant future
2224 Intention To discuss with other leaders Near and distant future
2226 Planning To have further conversations Near and distant future
2238 Planning To continue servicing projects Near future
2258 Simulation | Changes in intentions of the team Near and distant future
2303 Recollecting | Previous conversation Recent past
2333 Recollecting | Ongoing process Recent past
2360 Planning To have brainstorming but simple ideas | Near future
2379 Planning Syncing with another team Near future
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