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ABSTRACT
Creative conversation among designers and stakeholders in a

design project enable new ideas to naturally originate and evolve.
Language allows for the exchange of values, priorities, and past
experience whilst keeping solution forms usefully ambiguous.
Yet there is a danger that only the language of people directly
involved in the design process get to be heard, introducing poten-
tial biases and fixations that can impede progress in addressing
complex design problems. Recent advances in AI have shown
the exclusionary spaces that are often inhabited by designers, en-
gineers, and developers of new artefacts and technologies. On
the other hand, textual data used to train language models for ma-
chine learning applications have the potential to highlight societal
biases in ways that designers can utilise. In this paper we report
the results of an experiment using AI text generation to synthesize
and narrate opinions and experiences that may be unfamiliar to
designers. Three pairs of designers were given a complex socio-
technical problem to solve. Two pairs of designers interacted with
an AI text generator during the task, while one pair acted as an
experimental control. Analysing the conversational exchanges
between the designers, we see how the different creative processes
develop, noting how the AI text generation and control conditions
differed. We observe how the use of AI leads to the development
of a framing discourse as well as prompting nuanced interpreta-
tions of problems and ideas. Finally, we discuss how the designers
(re)assign different roles to the AI to suit their creative purposes.

∗Address all correspondence to this author.

1 INTRODUCTION
How do complex ideas originate and evolve in a design process?
The design methods literature is largely focussed on demonstrat-
ing the efficacy of creative and generative techniques that focus
more on measuring outcomes than looking at the quality of the
process itself as Toh & Miller [1] note. Yet actual practices of
design hold great complexity in the interaction between people,
ideas, and environments, particularly in the unfolding and co-
evolution of problems and solutions [2] and recent studies have
focussed more directly on design conversation in order to under-
stand the linguistic mechanisms through which language creates
and ‘configures’ the social objects of a design process [3–7].

The focus away from the simple application and evaluation of
design methods to a more nuanced understanding of the social and
interactive contexts surrounding the use of design methods [8]
is typified by Bucciarelli [9], Matthews [10, 11], and Lloyd &
Oak [12] which explore the collaborative contexts in which de-
signing takes place, and particularly how ideas are socially con-
structed and developed through talk. For example, Matthews [10]
shows how the ‘rules’ of brainstorming are often in conflict with
the ‘rules’ of social interaction and especially ‘turns at talk’, the
implicit social requirements of an interlocutor to relate in some
way to what was previously said, not just in terms of design
content, but in terms of managing a human social interaction.

The social nature of the design itself has also been studied
and theorised. Bucciarelli [9] developed the analytical concept
of ‘object worlds’ to describe how different actors in a design
process draw on different knowledge specialisms and experience
(‘objective’ to specific actors but not to others) to ‘see’ the design
object through different lenses. Medway & Clark [11] refer to
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the idea of a ‘virtual design’, a malleable set of meanings and
agreements about what constitutes the current state of a design that
is deliberately kept at a level of ambiguity so that a conversational
exchange can shift the nature of the design through the mechanism
of conversational turn-taking. Similarly, the notion of “indwelling”
has been explored by von Krogh [13] in the context of sharing and
developing knowledge through mutual trust and empathy: “The
process of mutual bestowing provides fertile ground for a distinct
process of creating social knowledge in a team... indwelling
is of particular importance to the sharing of tacit knowledge
and concept creation” (p. 141). Indwelling suggests a way of
interacting with stakeholders by “looking with” them at their
problems rather than “looking at” them with their problems.

Whilst studies have revealed the social nature of design
process, the specific and distinctive conversational mechanisms
through which designers talk has also been studied. Lloyd et
al. [12, 14] identify ‘storytelling’ as a way that conflicting values
can coexist in design discussion [12], as well as a way to neatly
articulate past experience and future use contexts [14]. Salah et
al. [15] explore the structure that stories take in design conversa-
tion, whilst Oak [16] has looked at the way that social categories
(roles) are performed during design conversation i.e. what it is
that makes participants convincingly perform certain roles in a
design process, for example the role of ‘engineer’ or ‘client’.

One of the most distinctive and well-researched aspects of
design conversation is the concept of ‘framing’: setting a con-
ceptual boundary around a design situation or allowing a design
situation to be perceived in a certain way. Schön’s [17] theory of
Reflective Practice has framing (and re-framing) at the core of
how designers work. More recently, Silk et al. [18] and McDon-
nell [19] have explored framing in relation to ideation [18] and
collaborative decision making [19]. Framing is a powerful means
of exploring problem/solution pairs [20] and frames are almost
always expressed in language. Recent work has shown that frames
in design conversations often take the form of short phrases com-
posed of words that together take on a meaning different from the
combined meanings of the component words [21].

Design conversation and dialogue is thus the site of a com-
plex interplay of ideas, structures, meanings, and explorations—a
natural place for ideas to ferment and develop. It is also the site
of prejudice, bias, misunderstanding, and fixation. The ‘object
worlds’ of Bucciarelli, mentioned earlier, bring not only technical
disciplinary knowledge, but a limited way of viewing the world.
It is thus not a stretch to see how the composition of a design
team determines what is said and what is interpreted. Stories,
roles, and frames are only as representative as the people that talk
them into being. Biases stemming from prejudice about gender,
race, or sexual orientation may affect task allocation, attribution,
credit, and even the strategy of design teams [22]. Price and
Lloyd [23] report that individual designers or design teams with-
out a plurality of experiences and backgrounds often frame the
design problem as it affects them and fail to see how it affects

people with different backgrounds [23]. They recommend the
adoption of qualities such as empathetic, systemic, and reflective
thinking, and processes such as reframing questions to include
contextual elements, and questioning one’s assumptions as ways
of mitigating bias. Forming teams with diverse backgrounds has
also been shown to mitigate such problems: a study by Trischler
et al. [24] showed that the novelty of a team’s outcome was linked
to the diversity of knowledge in the team, while the feasibility
of the outcome was linked to the diversity in gender, age, and
nationality of the team.

In recent years, there is increasing concern about the exis-
tence of bias in AI, specifically machine learning, deriving from
the particular features of the training data that has been used for
machine learning [25] and the tendency to bake in the structures
of power and prejudices through which the training data was pro-
duced [26]. However, the fact that AI can represent the biases of
specific populations means that it potentially has a useful role to
play in designing, exposing designers to viewpoints beyond the
normal range of their experience and knowledge. In this paper,
we explore how AI—specifically, a text generator powered by a
language model—can be used to expose and counter such biases
and generate ‘usable’ ideas in a design process, capable of shap-
ing the design conversation. This is not just a case of generating
nugatory solutions for consideration, but contributing to a genuine
dialogue about complex design problems. By doing this we seek
to expose and counter bias in design processes by bringing an
alternative voice into design conversation through the use of AI.

2 BACKGROUND
2.1 Text Stimuli and Problem Framing in Design
Designers often seek external stimuli at various points in their
design process, especially at the early stages of problem fram-
ing. External stimuli at such stages can serve as ways to usefully
constrain the problem as well as provide potential inspirations
for solutions [27]. Stimuli can stem from other designs and arte-
facts within or close to the domain of interest [28] or completely
outside the domain of interest but with a functional equivalence
that can be tapped into [29]. The presence of stimulus as inspi-
ration has potentially adverse effects as well: showing potential
solutions that exist in the same problem space as the one being
solved by the designers can induce fixation [30]. Conscious or
unconscious pre-judging of the problem is another way in which
fixation manifests [31]. The the kind of stimulus, the association
the designer makes between the stimulus and the problem, and
even the recency of the stimulus has all been seen to influence the
solution generated by designers [32].

Visual stimuli—shapes, textures, and gestalts that designers
recognise, memorise, abstract, and retrieve [27]—are preferred
by designers, as they find it easier to make associations between
a source and target concept [33]. Text stimuli on the other hand
challenge designers to form semantic associations between con-
cepts which may or may not be conceptually associated in the
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designer’s mind [34]. Studies show that designers perform better
in terms of originality and creativity when using text stimuli over
visual stimuli [33], partly because designers have to consciously
make a greater effort to make semantic connections between the
text stimuli and the problem at hand. For the same reason, text
stimuli at higher levels of abstraction has also shown to be helpful
to explore a greater diversity in solutions to a given problem [32].
Using abstracted, text representations for problem definition [35]
and of potential solution descriptions [36] have also been shown
to mitigate fixation in engineering design contexts.

In our study, we use a text generator fine-tuned to include
‘stimulus words’ associated to our design prompt to thus provide
text stimuli that were abstract, and were yet associated with the
problem at hand. The generated text would be abstract in that it
was generated based on a probabilistic approach and depended
partly on the training data and on the text input by the participant
during the study.

2.2 Biases in Designing
The notion of the designer as a lone genius has long since been
discarded in favour of a participatory and socially-responsible
view of designing [37–39]. John Chris Jones [40, p. 9] warns
against the dangers of designers making unilateral decisions that
affect people who have no say in the designer’s process, and
argues that the goal of developing and teaching design methods

“is not for designers to become as gods but for the design process
to become more public so that everyone who is affected...can
influence the choices that are made...Such a change would mean
that the public effects of designing become the subjects of political
debate...”. Today, co-design and participatory design are popular
methods that include stakeholders in the decision-making process
as the experts of the contexts in which they would experience the
product, service, or system being designed [41, 42].

Around the same time as the development of participatory
design approaches, traditional approaches toward inclusive de-
sign such as rehabilitation design—developing specific artefacts
to address specific impairments—and design by storytelling—a
process of observation and “understanding” preceding design and
evaluation—were being criticised for stigmatising groups with
impairments and producing niche products that do not work even
within the intended group [43]. Bardzell [44] describes how femi-
nist design criticism has provided a lens with which to examine
the othering of women in product design as well as in architec-
ture and urban planning, stemming from assumptions rooted in
patriarchal ideologies. Models for inclusive design [45] aim to
systematically incorporate data representing end-users who stand
to be marginalised by the artefacts being designed.

The increasing use of machine learning for decision-making
in the public and private sectors has revealed new forms of algo-
rithmic discrimination as well as new intersectional forms of pro-
tected identities [46]. Reliance on participatory approaches with
diverse stakeholders alone is thus not sufficient in highlighting,

let alone addressing, forms of discrimination and exclusion that
may inadvertently occur due to experiences that fall outside those
of the stakeholders. Bardzell [47] also describes the limitations
of participatory design and its standards of being accountable to
local stakeholders, and poses challenges of scale—such as wider
needs or global issues—that this standard cannot address effec-
tively. While AI/ML approaches do not yet have an answer to
emergent forms of intersectionality and discrimination, they have
the potential to expose these identities simply by creating oppor-
tunities for stakeholders to question and challenge each other’s
assumptions. Our aim with the present study is to explore this
possibility with an exploration into the form and effects of such
opportunities. The language model used in our study is trained
on large text corpora such as newspaper articles, books, and other
text from over the years and would thus carry the associations
and systemic biases present in that corpora. The text generated
using the language model would in turn implicitly represent the
cultural and systemic connections and biases associated with the
stimulus words as well as the design problem. The participants’
responses to such text can throw some light on potential ways
in which we can imagine human-AI interaction in participatory
design approaches.

2.3 The use of AI in Creative Conversation
The development of machine learning language models over the
past 10 years has been rapid. Language models—essentially prob-
ability distributions over sequences of words that are used to gener-
ate text—are now able to produce text in virtually any format (e.g.
prose, spoken text, poems, scripts, etc.). With wide application
scenarios that include but are not restricted to code autocomple-
tion, aiding literary art, chatbots, and medical question-answering
systems [48], language models are sophisticated enough to gener-
ate text that is sometimes very difficult to distinguish from human
generated text [49]. Such nuanced text generation is obviously
highly dependent on the texts that are used for training data, but
once trained for specific purposes, the latest language models
such as OpenAI’s GPT3, produce outstanding results. However,
accuracy—in terms of mimicking human performance—is not
necessarily something that needs to optimised. The level of ambi-
guity in meaning that language inherently maintains means that
creative practitioners who use text as their medium are increas-
ingly working with AI as part of their process. Andrew Brown,
a US poet who uses AI in his writing process notes that AI “is
now good enough that it produces something ‘worth editing’ more
than half the time” [50, p. 23].

There are thus now key access points for language models to
be used in creative work. Clark et al. [51] used a language model
to conduct a machine-in-the-loop creative writing study of short
story and slogan writing, and report participants enjoying the
process of writing with an artificial ‘collaborator’. The notion of
the language model has even been abstracted to generate chemical
structures for developing new molecular designs [52]. Lloyd et
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al. [53] explored the use of a language model trained on the shared
data from the design thinking research symposium to generate
“design talk”, noting that with minimal training the model was able
to simulate general aspects of design speech such as epistemic
uncertainty as well as specific contexts such as the use of spaces
in architectural design conversation.

While material representation is essential to the design pro-
cess, the interpretation of that material is mainly through the
medium of language [54]. The “conversation with the materials
of the situation” in the words of Schon [55] does involve language
at every step: the formulation and reformulation of the design ob-
jects. Sometimes, of course, the materials of the design situation,
are mainly the words and this is particularly so for complex social
problems. Given the usefulness of abstracted text representations
as stimuli for designers to explore new problem frames and so-
lutions (discussed in Sec. 2.1), can language models be used to
create creative stimuli for design problems? How will such stim-
uli be interpreted by designers? How will the designers interpret
any implicit biases—or challenges to their own biases—that they
may encounter in the generated text? We focus on answering two
research questions:

1. Can we show different patterns of dialogue when comparing
designers interacting with an AI language model and design-
ers following a design process without the assistance of AI?

2. Can we show different content of dialogue when comparing de-
signers interacting with an AI language model and designers
following a design process without the assistance of AI?

3 DESCRIPTION OF STUDY
To answer our research questions we conducted a small study
to explore the ways in which designers interact with a textual
AI system when working on a complex socio-technical problem.
The problem we chose was deliberately difficult, set in the real
world, and characterised by a number of different dimensions,
including polarised views about the phenomena under study. The
brief for the designers was to explore the problem of harassment
of women in public spaces and suggest ways in which instances of
harassment could be reduced. The problem is obviously gendered
with the potential for strong views and importantly the solution
form is not assumed. It could take the form of a number of
different interventions, from the technical to the social. The
invitation to the designers was to explore the social contexts of
the design problem and any potential solutions they may explore.

3.1 Participants
The experimental design featured six voluntary participants, all
students or researchers in design (4 female, 2 male) in a European
technical university. They were split into three pairs of designers
(see Table 1) to work together on the early phases of the problem
brief, chiefly problem framing. One pair (Group A) was assigned
to a control condition without access to AI interface, but were al-
lowed access to the internet for for their research into the problem.

TABLE 1: Study conditions and participant composition.

Group A B C

Condition Without AI with AI With AI
Participants A1 A2 B1 B2 C1 C2
Gender F M M M F F
AI Knowledge basic basic basic basic high high

The two remaining pairs of designers (Groups C & D) had access
to an AI text generation interface powered by a language model.
Of the six designers, five were Masters design students, and one
was a post-doctoral researcher. Two of the participants were expe-
rienced in working with AI/ML and formed Group C. The control
group had two novice designers with a broad understanding of AI
but no specific experience. We chose a team setup for two reasons:
(a) the conversation between the human participants provides a
way to record their responses to the text prompts generated by
the AI non-intrusively without having to resort to think-aloud
protocols, and (b) it allows participants to work with each other
without the AI, which could provide significance to the instances
when they do choose to interact with the AI.

3.2 Task Description
The design brief given to participants was split into three steps.
Step 1–Introduction. Participants were introduced to the prob-
lem through an executive summary of a 2014 report on street
harassment in the United States [56] as the first part of the study
(marked as ‘Introduction’ in Figure 2). They were encouraged to
note down interesting and inspiring insights as starting points for
the later investigation.
Step 2–Main Investigation. Next, participants were asked to
explore the problem of harassment in public spaces, starting with
the notes taken during the introduction, and write down further
thoughts, ideas, and questions that emerged in the exploration.
Group A—the baseline—was asked to rely on familiar (online)
research techniques. Groups B and C were encouraged to use the
text generator as a research tool, but also had access to the same
online tools and information as the baseline group. Participants in
all the groups were asked to mention intended research activities
that could not be performed due to the set up of the study.
Step 3–Framing. In the last part of the study participants were
asked to reflect on their design process and summarise their un-
derstanding of the problem in a short statement.

3.3 Procedure
Participants were given a research task structured in three main
steps (shown as Introduction, Main Investigation, Framing in
Fig. 3) and were asked to verbalize their thought process by
discussing ideas with each other. All groups were asked to explore
the problem using the ‘research tool’ provided, which for Group A
was a standard search engine. In the case of the AI condition this
was the online AI text generation platform InferKit1.

1https://inferkit.com/

4 Copyright © 2022 by ASME

https://inferkit.com/


(a) area of conversation 

(b) format of output

(d) additional 
settings

(c) keywords

FIGURE 1: The Inferkit interface used in the study features the
following controls: (a) text input for users to input ideas, thoughts,
questions etc. in response to which the AI then generates text,
(b) format controls for users to choose between ‘book’, ’news’,
etc. which controls the format of the output text, (c) content
controls in the form of keywords that the users can type in to
refine the context of their input, which results in more specific
output, and (d) fine-tuning controls such as a probability threshold
for discarding unlikely text in the sampling process, or controlling
the randomness or ‘creativity’ of the sampled text.

Inferkit uses a transformer language model and is designed
to generate up to 3000 characters based on the user’s text input or
prompt Figure 1(a). The interface allows some customization of
the output by choosing the format of the output (blog, news article,
tweet etc.) Figure 1(b) and the option to sample from a list of user-
provided keywords to input Figure 1(c). In addition, parameters
such as the threshold for text that can be deemed likely/unlikely
in the given context can be varied by the user Figure 1(d). Par-
ticipants in the AI condition were instructed to rely only on the
text generation as a research tool. All participants were asked to
use the online collaboration space Miro2 to record their design
research process. Completing the task lasted approximately 50
minutes. Following the design research session the designers
were able to collect their thoughts and ideas into a design goal,
narrowing down the problem and suggesting possible solutions.
At the end of the study, participants responded to a survey where
they reflected on their interaction with each other and the AI (if
applicable) and on their research process and what they learned.

3.4 Data Collection
The online activities of all groups were captured via a screen
recording through the computer, with their conversations being
captured via an audio recording using an external microphone.
The recordings were fully transcribed using an online transcription
service. Information from transcription, screen recordings, as well
as notes from the Miro board were also collected.

2https://miro.com

3.5 Analysis
In keeping with the research questions discussed at the end of
Sec. 2.3, we structured our analysis along two dimensions:
1. Uncovering patterns and structures in the participants’ interac-

tions with the tool. To do this, we focused on the exchange
of text data between the designer as the inquirer/explorer and
the AI as a provider of stimuli. This exchange also includes
reactions from the participants as conversations within the
group or as responses to the survey.

2. Exploring ways in which the textual stimuli given by the AI
were used in the problem investigation. For this, observa-
tions and findings were grouped and assigned to roles the
designers (unconsciously) assigned to the AI throughout their
interaction. This analysis thus focuses on the content and the
results of the interaction.
We used linkography as a method to uncover links between

different ‘design moves’—decisions or actions that changed the
problem, solution, or the state of understanding of a design
team [57]. Adapting the method to visualize the interaction be-
tween AI and designers, we categorise design moves into two
kinds: a thought, idea, or step in the process by a human that
changes the situation and/or expands the understanding of a prob-
lem (black nodes in Figure 2 and Figure 3), and (b) a response
given by the AI text generator based on a text prompt entered
by the human participant (green nodes). Note that the version
of the text generator used does not connect previous thoughts or
moves when generating a response. Any links made from an AI-
categorised move is thus an interpretation or connection made by
the designer to the text that is generated by the AI. Also illustrated
in Figure 3 are the differences between direct and indirect links
between design-moves. A design move can thus be made in three
ways: during a conversation between designers; from an AI in
response to an input by the designer; or as a ‘clarification’ by the
AI based on already generated text (see Figure 3 and Figure 4).

In the linkographs we produced, we identified three structures
that have been established to be indicative of certain behaviours
in designing [58]: (a) ‘critical moves’ are moves that have many
links to preceding design moves—called ‘backlinks’ indicating
a convergence of previously explored ideas—or to subsequent
design moves—called ‘forelinks’, indicating a source of divergent
thinking (see label (a) in Figure 5). (b) ‘chunks’ represent a se-
quence of design moves that are highly interconnected, forming a
triangular cluster of nodes. Chunks indicate a close examination
of the problem (see (b) in Figure 5) (c) A ‘web’ is a smaller and
denser version of a chunk, showing an intense burst of investi-
gation or idea generation (see (c) in Figure 5). Processes that
show chunks and webs have been found to be more productive
and creative than processes that do not.

4 RESULTS
The linkographs provide a useful way for us to compare and con-
trast the ways in which the two groups (B & C) using AI explore
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FIGURE 2: A timeline of design moves for the two groups that used the AI text generator. Each design move—described with examples in
Fig. 3—is shown as a numbered node in the figure. Black design moves primarily contain contributions by designers while green design
moves contain contributions by the AI. Moves 7–26 in Group B are indicative of back and forth switches between the designer and the AI.
We term these “alternating conversations.” Another pattern is seen in Group C in moves 10–12 where short investigations using AI,
leading to long conversations (moves 13–23) among designers. We term this set of moves as “enhancing conversation,” indicating the
contribution of AI to the conversation. Both patterns are described in detail in Sec. 4.4.

 AI: 'And they do it on their own, without worrying about other people.'

Input by partricipant: 'there is three types of harassers: Single persons, people playin 
the alpha male and '
Output by AI: 'People playin the 'trigger' guy.'

Participants keep generating on the last conversation.
Output by AI: ''But why are there so many nice females?''

Participant 1: 'I think there's two. One, you have the person that's going on at dark and 
being really creepy or wrong to two women, for example, and doing that on their own 
because of some quirk in their head that they can't make better judgment on how the 
other person experiences is total harassment. And you have that thing in groups where 
someone wants to like, show he's the alpha male or have all this power.‘

Participant 2: 'Just have very different values, I guess. Yeah, right? Or I don't know, but 
it's really interesting to look at it.‘
Participant 1: 'Maybe we can ask the AI if that is true or if there is a third group, for ex-
ample.‘

Participant 1: 'Oh wow, the trigger guy. Who is the trigger guy?‘
Participant 2: 'Probably the person pushing the other people to do it. Like, there's 
always this sense, yeah, you should totally. You know, and uh. And then this person, 
him or herself isn't doing anything, but let's see other people kind of do it.‘
Participant 1: 'So the person that wants to cross boundaries, but it's kind of maybe 
afraid of doing it themselves.‘

�������

11

12

13

14

15

16

AI gives stimulus

AI stimulus is picked up by the 
designers, that then further explore 
facets of that AI-input in a dialogue

Dialgoue leads to new thoughts and 
ideas, that are partly used as input into 

the AI again

More clari�cation or information is 
needed, so AI is asked to generate more 

text based on previous output

AI stimulus is picked up by the 
designers, that then further explore 
facets of that AI-input in a dialogue

FIGURE 3: Excerpt from a transcript from Group B in the study, exemplifying how ‘design moves’ evolve in a conversation between
designers and AI. The moves involve conversations between participants—indicated in the format ‘Participant: [spoken dialogue]’—and
interactions between a participant and the AI—indicated by the format ‘Input by Participant: [written dialogue]’ or ‘Output by AI:
[text output].’ Moves to which the designers are primary contributors are indicated by black nodes, while moves to which the AI is the
contributor are coloured green. Differences between direct (continuous lines) and indirect (dotted lines) are illustrated to show different
possible AI-design-move evolutions.
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FIGURE 4: A sample of of design moves from Group B showing the interpretation of moves based on participants’ conversations with
each other, and responses from and to the AI. A sample of the actual transcript and how it is interpreted is provided in Figure 3.

the problem space as opposed to how the control group (A) does
it. Within the two groups using AI, the distinction between AI-
initiated and human-initiated moves allows us to identify the ways
in which the text stimuli affect the problem exploration. Finally,
examining the actual interactions (conversations, text inputs, and
outputs from the text generator) allows us to characterise the dif-
ferent ways in which the participants work with the AI and the
roles they consciously or unconsciously assign to it.

4.1 Comparing Linkographs: AI vs Control Groups
Examining Figure 5, it is immediately apparent that the control
group (Group A) has the least design moves (22) as opposed
to Group B (31 moves) and C (30 moves). While the number
of design moves is perhaps not by itself an indicator of quality
or effectiveness of a design process, it is interesting to observe
that the number of human-initiated design moves in Group B are
similar to those of Group A. This could indicate that the use of
the text generator does affect the design situation in some way.
While a chunk (moves 6–10) and a web (moves 14–17) exist
in Group A, they are relatively small and do not result in ideas
taken forward to the final framing. There are also no critical
moves that form forelinks in Group A, though a few penultimate
moves are indeed critical, with backlinks to moves leading up to
the first one. Examining the transcript, we see that some initial
ideas that were explored at the start informed the final framing of
the problem. This is also indicative of a form of fixation that is
observed among expert designers, an inability to discard initial
concepts and problem frames [59].

In contrast, Group B shows two critical moves that are fore-
links (3 and 14), indicating divergent thinking stemming from
those moves. Of these, move 14 is one that is initiated by the AI
stimulus, which is discussed later in this section. The web and
chunk in Group B are comparable in size to Group A, but the end

of the web is also the critical move mentioned above, indicating
that the intense discussion led to a fruitful and divergent critical
move. Finally, Group C shows a large chunk that is initiated by a
stimulus from the AI (move 12), initiating a discussion that forms
several links to the two critical moves in the linkograph. This in-
dicates that while a single move did not spark divergent thinking,
intense discussion around the AI-initiated move influenced the
progression of ideas and the final framing of the problem.

4.2 Designer-AI Interaction Sequences
To explain some of the commonalities and differences seen in
Groups B and C in Figure 5 we also analyse the sequences of
the design moves which in turn show two forms of interaction
between the participants and the AI, each dominant in one group.
We call the first form an ‘alternating conversation’ between de-
signers and AI, where the AI stimulus is briefly discussed until a
new question or element emerges which, in turn, is fed back into
the text generator. We see this sequence predominantly in Group
B (Figure 2). We term the second form an ‘enhancing conversa-
tion’ where one or a few interactions with the AI triggers a deeper
conversation among the participants. Enhancing conversations
were observed primarily in Group C.

Alternating Conversation. This pattern is visualized in our
linkography as a back and forth between AI (green) and Designer
(black) and can be seen in moves 7–26 in Figure 2 (Group B).
This alternating conversation is seen as either very brief sawtooth
forms (moves 1–2, 9–10, and 19–20 in Group B, Figure 5) in-
dicative of shallow idea building, or as small webs as discussed
in Sec. 4.1. One of these webs (moves 11–14) result in a critical
move that eventually affects the final framing. Examining the
conversation occurring in this web, we observed participants in
Group B attempting to identify the different types of harassment
taking place in social environments using the AI. In response to
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(c) AI initiated web
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Introduction Main part

311 2 3 4 5 6 7 8 9 10 11 12 13 14 15               16 17 18 19 20 21 22

Framing

(a) critical move: back-link

(b) designer initiated chunk (c) designer initiated web

Group B was encouraged to use an AI in their 
research. We can identify a frequent exchange with 
the AI through a high number of AI stimuli (green). We 
can count more links, nodes and design-moves then in 
Group A‘s Linkograph. We can observe that contributions 
by the AI lead more often to webs(c) as well as a fore-
link(a), then the designer moves. Ideas pinnpointed in 
the framing section are more often linked to the de-
sign-moves in the main part in contrast to Group A. 

Group C as the second group using an AI, 
shows a different interaction pattern then 

Group B, with fewer AI contributions followed by 
longer sequences of designer moves. However, the 

number of total design-moves is still high in contrast to 
Group A and more links and nodes are counted then in all 

the other groups. Next to webs(c), we can also identify a big 
chunk(b). As also observed in Group B, chunks and webs ori-

ginate in an AI stimulus. We also identify backlinks(a). 

Group A did not use an AI as a research tool in their investigation. 
Despite given the same time as the other groups, we can observe a 
significantly lower amount of design-moves in the linkograph. We in 
turn also observe fewer links and nodes. We identify signs of a pro-
ductive process in form of a small chunk(b) and a web(c), however 

no forelinks ((a)critical moves) were generated during the main part. 
We also notice many of the ideas pinnpointed in the framing section 

to be introduced already in the very beginning of the process. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15               16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Introduction Main part

311 2 3 4 5 6 7 8 9 10 11 12 13 14 15               16 17 18 19 20 21 22 24 25 26 27 28 29 30

Framing

23

(c) AI initiated web (c) AI initiated web

Designer moves

Designer moves AI stimulus

Designer moves AI stimulus

(b) AI initiated chunk
(a)critical move: back-link

FIGURE 5: Linkographs for study groups A–C. ‘Design moves’ as identified in the data are numbered sequentially on the horizontal axis
and colored to illustrate their contributor in a designer-AI dialogue (human contributions are colored black and AI contributions green as
explained in more detail in Figure 3). The Linkographs are structured in the three steps of the study (Introduction, Main Part and Framing).
Main focus is put on the main part. We use three of the structures identified in linkographs [58]: (a) ‘critical moves’ that have many links
to preceding moves (backlinks) or subsequent moves (forelinks); (b) ‘chunks’, a highly interconnected sequence of moves and (c) ‘webs’,
a smaller and denser version of a chunk indicative of an intense discussion on a topic. Patterns that originate in AI design-moves are
highlighted in green and designer-initiated patterns are highlighted in grey.
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(a) Trying again with same input text.

¥ Participant Input to AI

Facebook now has a function to check in
your status when sexual harassment has
happened close to you and its users

AI Output from Text Generator §

can report hateful and

harassing posts. Facebook’s

reporting options on its

Community Standards page.

¥ Participant Tries Again

Facebook now has a function to check in
your status when sexual harassment has
happened close to you and its users

AI Output from Text Generator §

to share their experiences.

It has been touted as a

breakthrough for fighting sexual

harassment in social media.

(b) Continuing conversation with AI.

¥ Participant Input to AI

Facebook now has a function to check in
your status when sexual harassment has
happened close to you and its users

AI Output from Text Generator §

to share their experiences.

It has been touted as a

breakthrough for fighting sexual

harassment in social media.

Continued AI Output §

But this isn’t the end of

harassment on the internet.

Women are still at the

forefront of facing the

tyranny of sexual harassment.

(c) Changing Contexts.

¥ Participant Input to AI

Facebook now has a function to check in
your status when sexual harassment has
happened close to you and its users

AI Output from Text Generator §

This isn’t the end of harassment

on the internet. Women are still

at the forefront of facing the

tyranny of sexual harassment.

¥ Participant Inputs Edited Output

This isn’t the end of harassment on the
internet street. Women are still at the
forefront of facing the tyranny of sexual
harassment.

AI Output from Text Generator §

The harassment and suffering

happens within the boundaries of

our culture as much as it happens

outside the walls of our culture.

FIGURE 6: Different kinds of interactions observed between the participants and the AI in the study. Each kind of interaction is illustrated
in a separate column and labelled. In type (a), the participant deletes the output from the AI and tries again with the same input text. In
type (b), the participant elicits further output from the AI without additional input text. Finally, in interaction type (c), the participant
changes some text in the output (crossed-out text shows deletion and underlined text shows addition) and feeds it back in to the AI.

text input by the designers the AI generated text that included the
short phrase ‘trigger guy’ (see move 14 in Figure 3). This caught
the designers attention and led to follow up queries on ‘who’ and
‘what’ the ‘trigger guy’ was. As a result of this interaction, a more
nuanced understanding of potential harassers was articulated by
Group B through a distinction between active and passive types of
harassment (Figure 4). The idea of the ‘trigger guy’, and the sub-
sequent exploration and discussion about who this person might
be, helped participants explore the problem in a way they may not
have done without the stimulus provided by the AI.

Enhancing Conversation. In the visualization of design moves
(Figure 2), this appears as groups of AI responses (green nodes 10–
12 in Group C) followed by a long dialogue between designers
(black nodes 13–23). The conversation appears as a “chunk”
in the linkograph (Group C in Figure 5) that appears to stem
from a stimulus from the AI. Following a discussion among the
participants on surveillance and policing being the norm in the
United States, they input a statement about how surveillance
has evolved, to which the AI’s response was a description that

expanded the idea of surveillance to surveillance in vehicles and
phones. This provided material for the designers to engage in
a deep discussion about different forms of surveillance and the
rising culture of filming incidences on harassment as a defense.
The specific exchange between the participants and the AI is
described in detail in Sec. 4.4 (“AI in an inspiring role”). In
contrast to alternating conversation, this form of interaction has
fewer instances of interaction with the AI, but the stimuli from
the AI results in deep discussion among the participants.

4.3 Reflecting on Conversations with the AI
The most simple interaction—the standard usage—with the text
generator is a single text input by a human followed by an AI-
generated output. The whole text is then deleted and the process
starts all over again. This schema, shown in Figure 6(a), is one of
the primary ways in which the participants interacted with the AI.
There were two additional ways in which they interacted with the
AI. One was to use the output of the AI as a new input to continue
an existing conversation (see Figure 6(b)). For this they did not
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need to enter new text as there is a “continue” option built into
Inferkit. Another way in which they interacted with the AI was to
use the generated text as a template for the next text input, with
some words changed, which provided a way for them to explore
the same problem in different contexts (see Figure 6(c)).

Participants’ fine-tuning of Inferkit’s parameters also influ-
enced the ways in which they interpreted the outputn text. Apart
from options like keywords (to narrow down the context), they
used nucleus sampling to increase the randomness (and thus ‘cre-
ativity’ of the AI output). A change of ‘writing style’ was also
explored. When changing from a more informative to a more nar-
rative style, participants described feeling a sense of connection:

“It is like someone telling us a story”. This feeling of personal
connection was also mentioned as important by the designers in
the control group for a topic like ‘sexual harassment in public
places’: “I think it helps you to empathize with ... your end users
or the whole problem, even if you haven’t been in their shoes”.
This is an interesting connection to prior research on storytelling
in design, specifically how they can effectively be used to convey
values, experiences, and use cases [12, 14].

Not all content generated by the AI was seen as a valid or
reliable source of information by all designers. Some expressed
a slightly sceptical view of some of the responses from the AI,
with such reactions as “That’s interesting if its true, what do
you think?”, “I am not sure how valid I would find this AI as
a source”,“I feel like this piece is a bit more biased towards
the whole subject”, and “is this what the majority of people
think?” The last response may alternatively have been a rhetor-
ical response intended to convey shock at the output from the
text generator. At any rate, this scepticism has the potential to
encourage designers to further research scenarios and situations
they may not have considered, especially if the generated text
represents an experience that lay outside the designer’s own.

4.4 Assigning roles to AI
Turning to the content of the conversations, we can begin to
identify different ways in which the AI expanded the designers
understanding of the problem. We group these findings into three
‘roles’ that are ascribed to the AI based on its responses.

AI in an inspiring role. We found designers to mostly use the
text output as a inspiration stimulus. In these scenarios the tool
was used to enhance conversations by receiving related input. De-
signers discovered new aspects of the ideas or problems they were
discussing. For instance, the below exchange made a participant
observe how the scope of surveillance was expanded by the AI’s
response: “One thing that’s funny is it’s talking about phones...[in
addition to camera surveillance].”

¥ Participant Input to Text Generator

It added that such surveillance methods have evolved along with
people’s access to...

AI Output from Text Generator §

...in addition to surveillance cameras, some groups

have surveillance devices in their vehicles, such

as the New York Police Department’s device that

reads the steering wheel sensors in the vehicle

and takes a photograph of the driver. Mobile

phones. Mobile phones are a popular surveillance

device for gangs and criminal organizations.

 Participant Idea from Exchange

Take the idea of using a phone instead of CCTV-culture of filming
harassment and using location trackers to find culprits or wit-
nesses.

One group ascribed a sense of knowledge or expertise to
the AI: “It felt like we were talking to a professor or participant
that knows a lot more and we can interview”. On occasion, the
designers sought to flesh out an idea with further examples, often
related to what the designer knew already, but was not able to re-
call without help. Sometimes these stimuli occurred by chance in
a bigger text block, while in other cases the designers specifically
asked for it: “Maybe we can ask the AI if there is a third group”,
as visualized in Figure 3. These “ideas” stemming from the AI
functioned as a seed that was investigated and developed further.
For instance, moves 14–19 for Group B—shown in Figure 5 and
discussed in Sec. 4.2—represent the designers following up on
the term ‘trigger guy’ output from the text generator. “What is the
trigger guy?” showed up in conversations between the designers
and was often referred to in their framing of the problem. This
is an instance of lexical entrainment, where a term introduced by
one interlocutor in a discussion is adopted and carried forward
by the others as a representation or shorthand for a concept [21].
In this instance, it is the AI text generator that has introduced a
frame which is then adopted by the participants, indicating the
potential of AI to form—or help form—new problem frames.
AI in a mediating role. In relation to the previously-described

‘emotional connection’ we can categorise AI as playing a medi-
ating role. “It is like someone telling us a story”, a participant
observed. The participants used the tool to create awareness, test
their own assumptions, and provide a change in perspective. One
group used the tool to better understand the mindset of harassers
and their way of reasoning (see exchange below).

 Conversation between Participants

“But we can also maybe test one of our assumptions that it’s more in
the mindset, right? So why do people harass?”

¥ Participant Input to Text Generator

Why do people harass other people?
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AI Output from Text Generator §

It could be to gain some form of attention or

gain some form of reward or gain some form of

gratification and these are all basically the same.

And again this is more public harassment, they

tend to go to public places to pursue this [...]

We also found the tool to enhance people’s empathy by creat-
ing awareness of certain social issues related to the main problem.
The AI’s output also made designers question “Is this the com-
mon thought?, Is this what most people write on fb?(sic) That’s
what scares me”. This exchange also highlights the use of lan-
guage models would highlight to designers the systemic biases
and prejudices that they may be unaware of.
AI in a critiquing role. In a third scenario the designers ‘asked
the AI for its opinion’, by feeding in their ideas, thoughts and
assumptions. In the example below (moves 23–26 in Figure 5), the
Group C designers come up with an idea to use a Facebook check-
in to determine whether harassment had previously occurred in
the nearby surrounding area. Using the idea as input text, the AI
leads them to explore the possible negative consequences of this
idea - i.e. that such a solution creates an expectation of harassment
that could lead to a false accusation.

¥ Participant Input to Text Generator

Facebook now has a function to check in your status when sexual
harassment has happened close to you to complement police
surveillance systems.

AI Output from Text Generator §

[...] The purpose of criminal surveillance

systems is to protect society from crime,

but in the case of sexual harassment, the

purpose is to protect the perpetrators.

 Conversation between Participants

“Because you might be wrongfully accusing somebody?”
“I know that in the U.S. there were some issues with the police and
universities covering up a lot of stuff, actually kicking out females (sic)
for going through with the...”

Finally, we also observed how sensitive the AI reacts to cer-
tain text characters. Punctuations like exclamation marks (‘!’)
input by the participants seemed to trigger more bold and con-
fident language by the AI. This sensitivity to a ‘tone of voice’
can be seen as further enriching the interaction and helping de-
signers assign personalities and roles to the AI. Conversational
analyses of designer-client meetings have shown how the choice
of what facets of the problem are expressed can be used to assign

roles such as ‘client’ and ‘architect’ [16]. In the future, perhaps
language models can be fine-tuned to take on different stances
(challenger, consultant, domain expert etc.) to further expand the
repertoire of experiences within the group of stakeholders.

5 DISCUSSION & CONCLUSION
We have analyzed different forms of textual conversations

between designers and AI, as well as the impact and results of
these interactions, in order to explore if and how AI can enhance
designers’ ability to explore and understand the complexity of
social problems.

Based on the results stated, we want to make the argument
that AI can be potentially useful as a research assistant in these
early open-ended problem explorations. While most previous
studies have focused on relatively simple problems, our findings
are based on a problem which shows multiple characteristics of
social and technical complexity: ‘sexual harassment in public
spaces’. We thus focused the study on the beginning of the design
process and its early investigations of the problem. We believe
that this can reduce the early commitment to a few ideas which
are mostly based on the designer’s own experiences and biases.
We have shown how AI suggestions can aid divergent thinking
by helping designers to think of new problem dimensions and
explore the unforeseen consequences of proposed solutions. This
can both mitigate against design fixation and allow designers
to consider more nuanced aspects of the design brief. In this
sense a conversation with AI could be seen as getting beyond the
rationality of the designers, taking them to areas of the problem
that they would not intuitively go to given their preconceptions
and natural biases.

We highlighted three distinctive (though related) mechanisms
present in the designer/AI interaction which have been noted in
previous work and together build a case for AI, in the form of text
generation, becoming a powerful collaborative partner. Recent
work looking at problem framing in the form of unusual n-grams
(short phrases) has shown that distinctive concepts expressed
in language can frame design problem solving when repeated
(‘lexically entrained’) [21]. We saw this in our study through a
suggestion made by the AI (‘trigger guy’). The repetition of this
unusual phrase indicates that it became a problem frame for the
designers and this was backed up by the ‘forelink’ structure of the
corresponding linkograph. The potential for AI to come up with
unusual phrases is obviously considerable, and can help frame
explorations in an abductive way (i.e. the designers adapting
reasons to fit the idea rather than working deductively). How
effective these unusual phrases are in stimulating exploration
could be influenced by the training data, a possible future area of
study.

The second mechanism we noted was the ability of the AI to
create mini stories that appeared to foster a deeper emotional con-
nection between the designers and the AI. Storytelling has been
identified as a way of articulating experience in designing, par-
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ticularly in communicating conflicting values [12]. The fact that
AI comes without moral self-censorship can lead to interesting
and confronting interactions where alternative and oppositional
stances appear to be taken. Story ‘structures’ remain an inter-
esting area of exploration for designer/AI collaboration and, as
we noted earlier, is one of the more advanced forms of creative
practice using AI.

The final mechanism relating to previous work was the way
that AI played different roles for the designers, by turns a creative
inspiration, a critic, and a mediator. The fluidity by which a role
can be assigned to an AI points to a useful quality: the ability
to invoke different stakeholders in the design process. Previous
studies have noted how roles can be ‘talked into being’ [16]
through the use of language and this points the way to interesting
experiments with AI. Again training data is key, but data relating
to the practice of, say, policing or urban design could lead to AI
‘talking into being’ more defined roles in design processes.

Together, these mechanisms reinforce what we argued at the
beginning of the paper; that the social nature of design creates
opportunities for naturalistic and productive collaboration through
the use of AI text generation. In contrast to more visual AI col-
laborations, the medium of language, with its built-in ambiguity,
affords design activity at a much higher level of complexity.

The study we presented in this paper does come with limi-
tations and caveats. Our small sample size, although generating
useful data, can only point the way to larger more systematic
studies looking at the effectiveness of text generation in design
processes. As we have noted, the general nature of the AI we used,
not trained on a specific set of data, also represents a limitation,
though we were pleased with the results that we obtained. More
relevant training datasets will surely lead to more compelling in-
teractions between designers and AI’s. Finally, the social problem
we chose for our study lends itself naturally to textual description
which is not necessarily the case for other types of design problem,
particularly in more technical areas. Though we have argued that
all design processes are social in nature, the efficacy of textual
designer-AI collaborations in more technical areas remains to be
demonstrated.

The present study, though modest and exploratory in its scope,
has demonstrated the potential of designer-AI co-design processes.
In future studies we will take up the challenges we’ve outlined
above, to investigate more fully the creative possibilities that
working in partnership with AI can bring.
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