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Figure 1: Studying breakdowns in human-human drawing for designing intelligent creativity support

Abstract
Generative AI (GenAI) works via goal-directed computation, which
differs fundamentally from human creative processes. This poses
challenges for the intelligent support of creative experiences. We
propose “breakdowns” as opportunities for the exchange of per-
spectives between human and machine. Breakdowns disrupt a flow
and force us to consciously evaluate our “being-in-the-world”. Be-
tween human and machine, breakdowns can function as openings
for collaborative creative reflection. We are currently studying
human-human creative interactions, to identify the markers of
these inter-subjective openings, and to understand how they are
used in a co-creative process. We present preliminary findings on
breakdowns as a design principle for creativity support, prioritising
human creative agency and meaningful reflection over automated
content generation.
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1 Introduction
For older adults, creative activities can foster vitality and healthy
aging [6, 8]. However, these benefits depend on sustaining per-
sonal self-efficacy [8, 13]. For this demographic in particular, intel-
ligent creativity support must be able to support creative agency.
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Rather than steering the process, the system must preserve hu-
man autonomy. While GenAI can accelerate creative production,
its probabilistic logic is very different from the intuitive, non-linear
nature of human creative experience [2, 16]. Currently, human-ai
collaborations are primarily based on explicit descriptions, ignoring
the implicit qualities of human creative practice. This results in
a lack of context-sensitivity and a detachment from the human
experience of making. If creative effort is simply outsourced to
GenAI systems, makers become curators of AI-generated content,
missing the personal satisfaction and craftsmanship of making [16].
However, we can design interactions to support human creative
experiences. We previously proposed a framework for intelligent
creativity support, based on continuous exchange of human and
machine perspectives during creative collaboration [4]. We also
investigated guiding GenAI to offer real-time alternative explana-
tions, promoting exploration in an embodied creative context [3].
By continuously following the creative process, an AI agent can
achieve greater context-sensitivity, allowing for more meaningful
contributions. This raises new questions: How to synchronize with
human rhythms of engagement and contribute creatively while
preserving human autonomy?

We propose “breakdowns” as a design principle for synchronis-
ing human and machine creativity. In “Being and Time” [11], Hei-
degger describes how a “breakdown” occurs when tools or routines
fail, disrupting our absorbed, non-reflective engagement with the
world. The interruption breaks the “transparency” of daily life tools
and routines, forcing us to consciously see the object and its context.
These moments expose our “thrownness”, our capability of being
immersed in the world and gaining tacit knowledge through expe-
rience. Breakdown moments break the immersion and force us to
consciously reconsider the situation at hand. In 1986, Winograd and
Flores brought these concepts into AI design [21]. They argued that
technology should be transparent and, in the case of failure, be able
to handle the repair of breakdowns. Current intelligent technology
enables new forms of collaboration and human-machine participa-
tory sense-making [7]. This calls for re-examining breakdowns in
human-machine collaboration. We propose to view breakdowns as
meaningful interruptions of creative flow, and as opportunities for
collaborative creative reflection. Currently, there is a knowledge
gap regarding how breakdowns can function as inter-subjective
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openings [10, 20, 23]. An AI agent that anticipates breakdowns
can attune to human rhythms of engagement, and better support
creative reflection and exploration. For older adults, such attune-
ment is vital. It has been found that GenAI outputs can overwhelm
users [12], and non-experts in particular [24]. For a demographic
that may feel a loss of control when interacting with autonomous
technology [17, 25], breakdowns can be pivotal for preserving and
re-assigning creative agency.

2 Methodology
We investigate the dynamics of creative breakdowns by first analysing
human-human collaborations. We paired 4 creative coaches (experi-
enced visual arts teachers) with 12 older adults for 20-minute 1-to-1
drawing sessions. Each participant was invited to freely explore
drawing tools and objects, while a coach facilitated the process.
Figure 1 gives an impression. In this setup, creative coaches acted
as facilitators of reflection-in-action [19].

While we have formed a general impression of all 12 sessions, we
conducted a detailed analysis of two representative sessions to date.
For this analysis, we coded video-recorded data in Atlas.ti [1], docu-
menting every utterance and action by initiator. We then carried out
an in-depth analysis focused on two dimensions: The “When”: Iden-
tifying temporal relationships bymapping creative states (searching,
arranging, drawing) against events of breakdowns and coach inter-
ventions (Figure 2). The “What”: Tracking conceptual development
and alignment by analyzing participant orientations e.g., toward
the process, materials, or semiotic aspects of the task (Figure 3).

To analyse the development of orientations within each session,
we employed Linkography [9]. As defined by Goldschmidt, this
method treats creative acts or utterances as a discrete “moves,” map-
ping the relationships between them through backlinks to preceding
ideas and forelinks to subsequent events. Linkography is vital to
our study because it allows us to visualize how breakdowns align
with, or affect orientations. For instance, tracing how moments of
impasse link to coach interventions, and how collaborative reflec-
tion causes shifts in orientation, opening up new opportunities for
exploration. Using Linkoder [18], we mapped these temporal and
conceptual dependencies (Figure 3). We aim to identify a rationale
for how an intelligent agent might synchronize and align with, or
strategically disrupt human creative processes.

3 Preliminary Results
Our initial findings, based on the analysis of two sessions and sup-
ported by broader observations of the full dataset, reveal the benefit
of dyadic interactions. Although 1-on-1 drawing is less common
than solitary practice or group drawing lessons, the dyadic setup
promoted creative reflection. The presence of “the other” stimu-
lated thinking-aloud, articulating internal dialogues and making
them accessible for participatory sense-making [7]. Sessions were
very different, but they revealed how coaches navigate between
providing creative support and preserving the participant’s agency
and flow. Coaches were reluctant to take the lead, responding pri-
marily to meaningful events such as breakdowns. This supports
our argument that research into breakdowns will benefit the design
of AI agents for creativity support.

Breakdowns and Creative States. The data highlights a clear emer-
gence of iterative, non-linear creative states, based on task-related
actions: Search, Arrangement & Try-out, and Drawing (Figure 2).
We observed that breakdown types are inherently phase-dependent.
For instance, Hesitation typically occurred during Search, while Ma-
terial malfunctions or Serendipity typically occurred while Draw-
ing. Figure 2 shows that in Session 1, the participant expressed
self-critical thoughts (n=4) when concluding a drawing action. This
triggered the coach to offer alternative explanations (n=4) as a
form of cognitive reappraisal [5], prompting the participant to see
“the possible” in a new light. For example, when the participant
expressed, “It’s becoming a mess,” the coach responded: “But an
exciting mess, look at that!”, pointing at emerging patterns in the
drawing (Figure 3, lines 91, 92). We conclude that breakdowns must
be understood within context, by interpreting events given the
current creative state.

Coach Interventions. Analysis of coach interventions provides in-
sight into their strategies for creativity support. Although the
coaches had very different styles, we observed main types of 1)
Affective support, e.g., reassurances and positive appraisal; 2) At-
tentional support, e.g., sharing observations, expressing curiosity;
pointing at specific areas; 3) Creative directions in the form of sug-
gestions and alternative explanations. Because coaches responded
to breakdowns, interventions were also phase-dependent, yet they
did not always respond. In Session 2 (Figure 2), the participant
expressed difficulty and hesitation during Search and Arrangement
& Try-out, but the coach responded scarcely. By avoiding inter-
ventions during active search, the coach could preserve produc-
tive friction and participants’ creative agency. During the drawing,
the coaches responded to the participant’s utterances. Most often,
they reacted after completion of drawing actions, when significant
changes appeared on the canvas. This contributed to maintaining
flow. Furthermore, we identified a coaching strategy of “reparation”.
When coaches offered suggestions, they frequently followed them
with neutralising statements, such as: “Well it can be anything...”
(Figure 3, line 101). Coaches used “strategic silence”, and were cau-
tious in steering the process. Breakdowns functioned as openings
for timely, context-sensitive intervention.

Breakdowns and Orientations. Our Linkography analysis suggests
that understanding orientations is a crucial for context-sensitive
creativity support. Session 1 showed shifts in orientation during
the creative task (Figure 3). Coach instructions provided an initial
orientation to the Process (the approach), after which the focus
shifted to Materials (behaviors and affordances), followed by Aes-
thetics and Symbolism. While trajectories differ between sessions,
the data suggests that breakdowns, coach interventions and orien-
tation shifts are interrelated. Moments of impasse can introduce
new orientations. Coaches interventions can cause breakdowns
through alternative explanations or suggestions, leading to shifts.
For instance, toward the end of Session 1, the coach introduced a
shift towards Symbolism by sharing the figurative association of a
“jellyfish.” (Figure 3, line 97). The participant then paused, adopted
the suggestion, and chose to stop with this drawing “not to lose
that jellyfish” (Figure 3, line 107). This shows the causal relation-
ship of an intervention, orientation shift and breakdown. Coach
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Creative States Coach Interventions
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 Wonder, curiosity [3]
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 Reflection (critical) [4]
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  Alternative explanation [6]

  Express curiosity, surprise [2]

  Suggestion [1]

 Reflection (positive) [4]

  Repair [1]

 Saturation [1]
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 Express difficulty

 Material malfunction [2]
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 Changed approach [1]
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  Joking [1]

  Share observation [2]

  Positive appraisal [2]

  Assistance [1]
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  Repair [4]

 Saturation [1]
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 Changed canvas [17]

  Joking [2]
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  Reassure, confirm [3]

  Positive appraisal

  Express curiosity, surprise [6]

  Assistance [1]
End

Start

Session 2

  Reassure, confirm [3]

Drawing Task Actions Events and Expressions
 Breakdowns

Responses and Initiatives

 

 

 

Task-​related events

Expressions

Expressions > 3

Figure 2: Breakdowns in the context of creative states, eliciting coach interventions, observed in two drawing sessions.

interventions mostly aligned with the current orientation, allow-
ing participants to maintain the balance between broadening and
deepening their creative exploration.

4 Implications & Future Directions
Our findings demonstrate that breakdowns can serve as openings
for exchange and reflection, provided they are understood within
the context of creative states and orientations. We observed how
human coaches used “strategic silence” to preserve creative flow
and agency, and responded to participants’ expressions of break-
downs. While coaches offered creative direction through alternative
explanations and suggestions, they remained reluctant to take the
lead, using reparations to return agency to the participant.

Future Work. We will further expand our analysis by processing
the remaining sessions, to gather a wider range of examples. For
instance, some sessions involved joint drawing between coach and
participant, and we need to further study the various ways in
which coaches supported and contributed creatively. Future re-
search will also investigate automated detection of breakdowns.
Few-shot prompting [15] can be used to provide a Vision-Language
Model with representative examples from the human-human ses-
sions. We will test whether this improves the model’s capacity to
reason about creative interventions. In addition, we need to address

technical challenges of dynamic state management [22]. We plan
to use structured grammar and knowledge graphs, which has been
shown to support reasoning in continuous interactions [14]. Finally,
we will evaluate a functional prototype in human-machine sessions
to assess the interaction design using breakdowns for creative re-
flection to support human creative experiences.

Concluding Remarks. Our findings suggest that attunement can be
dynamically negotiated through breakdowns, acting as openings
for creative reflection. Human coaches were cautious to interfere,
responding primarily to breakdown moments, preserving partici-
pants’ creative agency. Intelligent creativity support tools can use
breakdowns as openings for intervention, but must interpret these
moments in context, given the current creative state and orientation.
Redefining breakdowns as opportunities for co-creative reflection
advances research into intelligent creativity support. However, fur-
ther research is needed to model breakdowns in the context of
human creative experiences, embed these models into interactive
prototypes, and evaluate their effectiveness.
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C: We are going to draw for twenty minutes [...] experimenting and exploring possibilities [...] try out what emerges. Is that clear?

CA: Demonstrate object - foldable cardboard box

CA: Demonstrate how to draw outline around object - transparent shape

P: A little bit. In the sense of, just start, take a shape, start drawing [...] But is there an interaction between us if you do things?

C: Yes, we can see how it goes and what you like.

C: So here are different thicknesses. I don't know if you know it? Different thicknesses of fineliners. That is a water brush.

PA: Explore waterbrush

C: That is a fineliner, and this is a waterbrush. CA: Showing marker, pointing at waterbrush

P: So if you go over the drawing, is it going to wash out a bit?

P: Oh yes and this is chalk and this is...

C: Yes, so I suggest that we just get started. Or that you get started.

C: Some are a bit thicker. CA: Demonstrate fineliners - different line thickness

PA: Try-out fineliners

C: Well there is all sorts of things, so eh... (touching objects)

PA: Search objects, select first object and arranges it

PA: Draw outline around transparent object 1

P: Ehmmm.. well what would be nice I think ....

PA: Select tranparent object 2

PA: Arrange transparent object 2 on the drawing, exploring different arrangements.

PA: Draw outline around transparent object 2

P: Not completely neatly done.

C: It doesn't dry completely either.

P: No but that is also quite nice, because I'm just wondering what can I do with that ...

PA: Select waterbrush

PA: Draw with waterbrush - wash marker line

P: Well, a lot of water comes out.

P: Well not that much actually.

C: The fineliner is also not completely water soluble.

P: No, I just have something like, well...

C: Nice that you still see that line through it though.

C: I forgot to say: we have much more paper, so if you want to try another idea that is also possible

P: Oh yes so when it's a bit finished then...

P: Let's take a look at these kinds of shapes, this is a very big one.

PA: Select transparent object 3, arrange it on the canvas

P: Ehm.. Yes I’ll just use the same marker for now.

PA: Draw outline around transparent object 3

PA: Deselect the fineliner.
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PA: Pausing
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C: No? Does it dissolve a bit?

P: I think I don't ... This doesn't really work.

C: It is too grainy perhaps

P: Yes it works differently than I expected.

C: It is a different shade than that black

P: Yes something is happening.

PA: Leaning back, pausing

P: We are not going for beautiful immediately because that is .... then you are focussing on the result.

C: Not for beautiful?

P: Well not immediately, because otherwise you always .... And I do like to try out a bit what it all can do.

C: In terms of material?

P: Yes, material.

PA: Select metal chain

P: What the hack is this?

C: Yes that is a bit harder to trace.

P: Well, you're not going to .... no.

PA: Arrange metal chain - Putting it down in the washed grey chalk area (still wet)

PA: Draw with metal chain - pressing it in the washed grey chalk area, dragging it slightly down

P: Oh look! This way you get a kind of ... (pointing at a pattern)

C: Here that actually happens too. Right? Because it's wet I think.

PA: Draw with metal chain - Placing it next to the greay chalk area, tapping on it

P: Haha, I'm just making a mess of it.

PA: Deselect metal chain

C: Here you also see that dotted line, right?

P: Yes here you see the pattern

PA: Select waterbrush

PA: Draw with waterbrush - filling in empty shape with water (changed order, now starting with water)

C: I do like what you are doing with those materials.

P: Yes it's just playing a bit with materials.

PA: Select black chalk

PA: Draw with black chalk in the wetted area

P: Whoops it’s becoming a mess.

C: Now you're getting wild! (laughing)

P: Laughing

PA: Draw with waterbrush - washing out the black chalk, crossing the marker lines. Painting around the shape

P: Well I'm just drawing outside the shapes now.

C: Sometimes such a shape can only be a starting point. As long as you've started somewhere

P: Yes and then see if I can get that shape along a bit.

PA: Select metal chain

PA: Draw with metal chain - Dragging through the washed black chalk area, creating long strands

P: It's becoming a mess.

C: But an exciting mess, look at that!

P: Oh yes look something is happening there

C: Oh wow!

C: This is special, isn't it? You start by tracing and now suddenly you have a kind of printing technique

C: It looks like a jellyfish!

P: Yes, it has taken on an organic feel.

PA: Leaning back, pausing. Looking at the drawing

P: Oh yes actually this is.... We have made a jellyfish!

C: Well it can be anything ...

P: No I understand what you mean.

C: You can also just draw more if you want? I'm calling  'Jellyfish!' but ... .

P: No the crazy thing is, I didn't see it because I was looking from the other side.

P: But it is just a jellyfish that has eaten strange things.

C: Oh yes a pizza slice

P: I think this one is finished, otherwise you'll lose that jellyfish

C: Yes.

P: Okay.

P: Yes
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Figure 3: Linkography visualisation of Session 1, showing orientations, breakdowns and coach interventions.
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