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Research on workspace awareness in collaborative systems and research on creative activity traces (CATs) face structurally parallel
visualization challenges: both must communicate what changed in a shared artifact, where, by whom, and when, without disrupting the
primary task. This position paper argues that awareness theory offers the CAT community a principled framework for reasoning about
real-time trace rendering, while creative activity trace research offers the collaborative awareness community a rich and underexplored
application domain. Drawing on ongoing work developing a taxonomy of visualization idioms for human awareness of Al agent
activity in collaborative writing, we propose two key dimensions that structure the shared design space: spatial relationship to the
artifact (embedded vs. detached) and temporal immediacy (concurrent vs. retrospective). Crossing these dimensions reveals that the
embedded-concurrent quadrant could afford real-time trace analysis that supports dynamic and reflective creative processes. We
discuss what each community stands to gain from this connection and pose questions for workshop discussion about how awareness

concepts might motivate new trace visualization idioms for Al collaboration and creative tools more broadly.
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1 Introduction

Research on workspace awareness in agentic Al writing and research on creative activity traces (CATs) face structurally
parallel visualization challenges. Both must communicate what changed in a shared artifact, where the change occurred,
who or what caused it, and when, in real time, without overwhelming the person doing creative work. This paper argues
that awareness theory [8, 9], developed over decades of research on collaborative systems, offers the CAT community a
principled framework for reasoning about real-time trace rendering, and that creative activity trace research offers the
collaborative awareness community a rich and underexplored application domain.

We are developing a taxonomy of visualization idioms for supporting human awareness of Al agent activity in
collaborative writing systems. In building it, we have found that the core design challenges faced in supporting
collaborative awareness, such as what to render, where relative to the artifact, and at what temporal perspective, map
directly onto open questions in CAT research. The taxonomy dimensions we propose are grounded in awareness theory
but operationalized in terms that are directly relevant to trace visualization. The remainder of this paper grounds this

connection: first by identifying the shared constraints that link awareness and trace rendering, then by presenting
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taxonomy dimensions that bridge the two, and finally by sketching what each community stands to gain from the

connection.

2 Background

Workspace awareness is a collaborator’s ongoing understanding of others’ interactions with a shared workspace [9].
The concept emerged from research on collaborative writing and editing, where Dourish and Bellotti [8] identified that
participants need ongoing perceptual access to each other’s activities in order to coordinate effectively. Gutwin and
Greenberg [9] formalized this into a descriptive framework organized around a set of elements that the workspace must
make perceivable: who is present, what they are doing, where they are working, and when actions occur. Critically, this
framework was designed for exactly the kind of real-time, artifact-situated perception that real-time trace rendering
demands.

In parallel, research on creative activity traces has established that records of creative process are not merely
documentation but dynamic resources that shape ongoing creative work. Terry and Mynatt [15] demonstrated that
creative work requires continual evaluation and exploration of variations, and that different visual representations of
process history foreground different creative activities. Ciolfi Felice et al. [5] and Kreminski and Mateas [11] further
showed that making process traces visible and interactive can deepen creative engagement, shifting trace tools from
passive records to active participants in the creative act. Yet while this community has developed sophisticated methods
for analyzing traces, especially retrospective ones, it lacks a systematic framework for the visualization design space of
trace encodings for traces rendered in real time during creation.

The convergence between awareness and trace analysis lies in the shared set of constraints. My work in supporting
awareness over agents and a future CAT design space demand visualization strategies that communicate what changed
in an artifact, where the change is located, who or what produced it, and when it occurred. Effective support must do so
without disrupting the primary task, whether that task is framed as collaborative coordination or creative flow. Both
goals must grapple with the tradeoff between richness of information and cognitive overhead. Awareness research has
spent decades developing design principles for this problem; CAT research has articulated why it matters for creative
work. My proposed research on visualization idioms to support awareness therefore has potential benefits in enriching

the CAT community’s understanding of real-time traces.

3 Research Context: Agentic Al Systems

The overlap between awareness and trace analysis became apparent through my work on agentic Al systems, where Al
agents may draft, revise, and restructure a document with limited human oversight. Lehmann et al. [12] found that users
of a multi-agent writing system struggled to maintain control and trust because textual activity logs overwhelmed their
comprehension as changes accumulated faster than sequential updates could convey. This is an awareness problem:
the user cannot track collaborators’ activities or understand how the workspace is evolving. But it is equally a trace
rendering problem: creative activity traces are being generated continuously by Al agents and the challenge is how to
make them perceptible and actionable during the creative process. Al agent activity is necessarily traced through what
is syntactically and semantically observable in the evolving artifact rather than inferred cognitive states [7], such as
edits made, regions changed, or meaning shifted. This constraint, far from being a limitation, makes Al-generated traces
structurally similar to the artifact-level traces the CAT community already works with, and makes agentic interfaces a
productive context for developing visualization strategies that may transfer to creative trace rendering more broadly.
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4 Proposed Taxonomy Dimensions

The taxonomy we are developing operationalizes awareness concepts in terms directly relevant to trace rendering.
While the full taxonomy is in progress, two structuring dimensions have emerged that we believe are critical. Both are

grounded in core elements of the awareness framework.

4.1 Spatial Relationship to the Artifact

Awareness theory emphasizes that collaborators need to perceive where activity is occurring in the shared workspace
[9]. In trace visualization, this translates to a dimension of spatial relationship: is the trace rendered embedded within
the creative artifact, or detached from it? Embedded visualizations, such as highlights [13] or other overlays on the
text, leverage the spatial layout of the document itself. Proximity, position, and extent communicate where activity is
concentrated. Detached visualizations, such as a linkograph [14] displayed in a separate panel, sacrifice this spatial
grounding but gain the ability to represent structural or temporal patterns that do not map neatly onto document space.
Making this dimension explicit as an encoding choice of visualization idioms allows researchers to reason about when

each strategy is appropriate and what is lost or gained in the choice.

4.2 Temporal Immediacy

Awareness theory equally emphasizes when actions occur, distinguishing between past activity and ongoing, real-time
updates [9]. For trace visualization, this corresponds to a dimension of temporal immediacy: is the rendering concurrent
with the creative activity, or retrospective? Many existing CAT techniques operate retrospectively, analyzing completed
episodes of creative work [1, 6]. Concurrent rendering introduces distinct constraints since the trace is incomplete and
evolving, but enables a fundamentally different use case: supporting the creator’s awareness as a participant rather
than informing a researcher’s analysis as an observer. This is where awareness research has the most to contribute.
Real-time awareness support in collaborative systems has been studied extensively [4, 9, 10], and the resulting design

principles translate directly to the challenge of rendering creative traces as they unfold.

4.3 Crossing the Dimensions

These two dimensions interact to define four quadrants, each corresponding to a distinct approach to support awareness

and creativity traces:

Embedded Detached

Concurrent Real-time overlays on the | Live activity dashboards,
document (e.g., semantic | timelines, or charts [14,
heatmaps [13], activity | 16]

tracking [2])
Retrospective | Inline diffs ! Session-level  analysis,
process timelines [1, 6]

Table 1. Spatial-temporal design space for trace visualization, with illustrative examples.

The detached-retrospective quadrant is well populated by existing CAT work. The embedded—-concurrent quadrant,

which is the most relevant to both real-time awareness support and in-process creative trace rendering, offers rich
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affordances for creatives and collaborators and can now leverage real-time semantic understanding using large language
models. Although this framework is targeted at awareness support, it affords attention to regions of the design
space where the needs of the collaborative awareness and CAT communities most clearly converge, and where new
visualization idioms provide the most benefit. Additional dimensions under development include granularity (individual
edits vs. aggregated activity), attribution (distinguishing contributions by agent or collaborator), and semantic depth
(surface-level change detection vs. meaning-shift analysis). These will be reported in future work as the taxonomy

matures.

5 Discussion and Workshop Contribution

This work offers the workshop a concrete bridge via visualization between two research traditions that share goals and
infrastructure. Awareness research contributes a mature vocabulary and decades of empirically tested design principles
for making collaborative activity perceivable in real time, resources the CAT community can draw on as it moves from
retrospective analysis to in-process trace rendering. CAT research contributes a domain in which awareness concepts
can be applied and extended: creative work raises questions about process reflection and trace-as-resource that push
awareness theory beyond its traditional coordination-focused scope.

Several questions follow from this framing that may be productive for workshop discussion. Which additional
awareness concepts, such as feedthrough, consequential communication, or focus and nimbus [3], map onto trace
rendering challenges, and what visualization idioms would they motivate? How do visualization requirements shift when
traces are presented to the creator in real time versus a researcher after the fact? And as agentic Al systems generate traces
of increasing volume and complexity, what principles should guide the design of visualizations that keep human creators
meaningfully informed without overwhelming them? Developing a systematic vocabulary for trace visualization—one
that makes explicit the spatial, temporal, and analytical assumptions embedded in each representational choice—is
essential for ensuring that creative activity traces serve human understanding rather than simply accumulating as
uninterpreted data. This work is an early step toward that vocabulary, grounded in the conviction that awareness

research and CAT research have much to teach each other.
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