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The Troubling Cups: Making Trouble at Work about Inequalities in Pay.
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As technology permeates people’s everyday lives, opportunities arise for HCI to design, develop and research technologies that focus
on broader societal challenges such as sustainability, race, gender, and power. Toward this end, we present the Troubling Cups, a
provocative design that makes trouble about unequal pay in a work environment. The design was produced through a series of
workshops in which women discussed, identified and provotyped trouble in their work environments. Through a small, two-day field
study, we explored if and how the provotype made trouble about unequal pay in real-world settings, and how the participants stayed
with the trouble of unequal pay. We contribute to our research field with the provotype itself, our qualitative findings, and with our

reflections and lessons learned on making trouble and staying with the trouble through provotyping.
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1 INTRODUCTION

With the emergence of third-wave HCI [Bedker 2006], our research field has moved beyond simply dealing with the
effectiveness and efficiency of interactive systems, and HCI researchers started to investigate in depth the broader
impact of technology in our everyday lives, focusing more on larger societal and political challenges. This led to the
adoption and creation of theories and frameworks that were more suitable for these areas of concern and go beyond
usability/UX aspects of interaction. Examples include feminist HCI (e.g. [Bardzell and Bardzell 2011]), frameworks of
power (e.g. [Schneider et al. 2018]), post-colonial computing (e.g. [Irani et al. 2010]), social practice theory (e.g. [Shove
et al. 2012]), etc.

Inspired by personal experiences and the fact that, unfortunately, issues of gender inequality still do exist (for
example see [Stamarski and Son Hing 2015]), in this research work we decided to focus on work environments, and
more specifically on the trouble of inequality in pay. As researchers and designers, we first wondered "who speaks for
women?" [Muller 2011], and through making trouble and staying with the trouble [Haraway 2016; Sendergaard 2018],

we opted to produce a design that would make trouble about gender issues at work. Our design process was based on
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2 Kollerup et al.

participation [Bardzell 2010], and through a series of workshops with women, we co-defined as an important trouble
that of unequal pay, and we then collectively produced a provotype [Jensen et al. 2022; Morgensen 1991] titled Troubling
Cups. During this process, we listened to women’s work experiences, gave them the voice and power to co-shape the
design itself through discussions and sketches, and we then refined the final design by utilising aesthetic, functional,
and conceptual provocation [Bardzell et al. 2012].

The design was studied utilising a Research through Design (RtD) approach [Zimmerman et al. 2007], with the
purpose to understand if and how our provotype makes trouble about unequal pay at the workplace. Thus, the purpose
of this study is not to provide a solution for the trouble of unequal pay, but instead to understand how a design can
make trouble about unequal pay, and how participants can stay with this trouble. For this, the Troubling Cups were
deployed for two days in the IT department of a large company in Denmark, and data were collected through interviews
and observations. Our contributions to HCI is the provotype itself, along with our findings on how to make trouble
through design, and how to help people stay with that trouble in a work environment.

Our paper is structured as follows. First, we present prior work on making trouble and staying with the trouble, and
on provotypes and provocation. Then, we present how we stayed with trouble through a series of workshops with
women and how this process led to our final provotype, the Troubling Cups. We then thoroughly present our design,
methodological details of our study, as well as the emerged findings. We conclude with reflections and lessons learned

on staying with the trouble in a work environment and on making trouble through design.

2 RELATED WORK

It is fair to say that trouble exists and permeates every society and culture at different extends and levels. As trouble,
we loosely define problems that must be addressed from every society which they cannot/should not look away from
them. Work within HCI has engaged with such troubles, for example on how race, gender and class influence design
choices by engaging black students in the ideation process [Rankin and Henderson 2021], by exploring gender biases
in esports [Madden et al. 2021], or by understanding how HCI can facilitate openness and visions for the futures
of sustainable communities [Chopra 2019]. Particularly, for gender issues, HCI has turned into a range of cultural
theories, grouped under the term feminist HCI [Bardzell and Bardzell 2011], which are closely linked to feminist theory,
empathy for participants, and the goal to decrease/remove one-sided views from social life. Related research in the
area of feminist HCI is focusing on improving women’s health conditions, as well as understanding the importance of
designing specifically for women’s health. The work within this area ranges from technologies supporting women
finding public breastfeeding places [Balaam et al. 2015], to improving motherhood by critically tackling the breast
pump [D’Ignazio et al. 2016], and understanding the experience of women’s health to encourage HCI to work within
this area [Almeida et al. 2016a; Balaam et al. 2017]. The social and political conflicts women experience in today’s
society (e.g. inequalities, stereotyping, and gendered assumptions) is an under-explored area in feminist HCI, as argued
by Bardzell: "Feminism’s variously critique images of women in media, policies and laws pertaining to women, gendered
institutional practices, scientific discourses on/about women, and other places where/mechanisms through which woman
is constituted in and by knowledge. By exposing how women become enmeshed in these discourses, feminists introduce
opportunities for social action.”" [Bardzell 2009].

Within this area of concern and inspired by Haraway [2016], we believe HCI can benefit from adopting a specific
research attitude towards a trouble, where instead of looking for solutions that address the trouble in the future,
we continuously engage with the trouble, understand it by being truly present [Haraway 2016], and thus become

more capable of responding to it [Sendergaard 2018]. Within HCI, many studies utilised staying with trouble as a
Manuscript submitted to ACM
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The Troubling Cups: Making Trouble at Work about Inequalities in Pay. 3

research approach. Specifically for gender issues, HCI has already visited trouble through multiple studies (e.g., queer
HCI [Carrasco and Kerne 2018], living with HIV [Maestre et al. 2020], empowerment of LGBT+ communities [Pereira
and Baranauskas 2018]). And for this approach to work, it requires researchers to take up the challenge and ask
questions about the "naturalness” and embedded assumptions we have about our everyday life [Breslin and Wadhwa
2014]. For example, Warner et. al challenges the design of sex-social applications for HIV status disclosure through
qualitative research that helps HIV positive and negative men manage their HIV status [Warner et al. 2019]. Designing
and researching for marginalised groups have also been of high priority for the HCI community, thus allowing
individuals to self-identify as freely as possible [Carrasco and Kerne 2018]. Carrasco and Kerne explored how social
media affects LGBT+ user experience of managing self presentation, thus developed implications for design to support
and encourage the community to define their gender and sexual identities freely rather than through predetermined
definitions [Carrasco and Kerne 2018]. Furthermore, many studies stayed with the trouble of women’s health and
the intimate female body [Almeida et al. 2016b; D’Ignazio et al. 2016; Svenningsen and Almeida 2020; Sendergaard
and Hansen 2016] or advocated for Haraway’s argumentation of staying with the trouble [Land et al. 2020]. As an
example, Sendergaard and Hansen [2018] have stayed with the trouble of digital personal assistants (DPA) through
design fiction by troubling our collective imaginings and gender roles of DPA’s.

Not only does the research approach of staying with the trouble require us to learn to be truly present, the aspect
of trouble also expresses an anti-solutionism approach, in which we might reconfigure our way of imagining the
future, and instead focus on the present and how we are implicated [Haraway 2016]. In this case, it is worth exploring
the technological outcomes of such design processes, and here we see a strong connection between provocation and
staying with the trouble. Provotyping [Jensen et al. 2022; Morgensen 1991] (contrary to prototyping), is a design
approach where the focus is not to produce a design that will serve somebody’s needs, but to produce a design
that will challenge assumptions, beliefs and practices through provocation. Within HCI, many studies have utilised
provocation with the above mentioned aims (e.g. for challenging energy consumption practices [Raptis et al. 2017],
bathing practices [Kuijer et al. 2013], etc.) and the outcome of such processes typically is a provocative design that can
be characterised (among others) as critical [Bardzell et al. 2018, 2012; Dunne and Raby 2002], speculative [Dunne and
Raby 2013], discursive [Tharp and Tharp 2018], or reflective [Sengers et al. 2005], based on its characteristics and its
theoretical anchoring.

Provocative designs aim is disrupting needs rather than serving them [Bardzell et al. 2012], and demand from
designers a critical sensibility which "at its most basic, is simply about not taking things for granted, to question and look
beneath the surface” [Bardzell and Bardzell 2013]. HCI approach to troubling gender issues has produced studies that
incorporate provotypes that trouble. For example, Bardzell et al. [2012] focus on gendered spaces and study how design
could help understand such places, and how design can guide individuals to make decisions in relation to gender roles.
They do that by challenging the "handyman" role in order to transgress instead of reinforce social norms [Bardzell et al.
2012]. The challenging aspect of provoking and transgressing cultural assumptions lies deep in the roots of provocative
designs. Especially, the need for staging dilemmas, that challenges not only designers but consumers to envision a
more challenging view of human experiences [Bardzell and Bardzell 2013]. The challenging aspect has many shapes in
HCI studies, by creating provotypes that challenges social norms [Bardzell et al. 2012], by provoking conversations on
complex topics (e.g. gender equality, social dilemmas, [Roussou et al. 2019; Welsh et al. 2018]), or by advocating and
creating awareness of marginalised communities [Clarke and Schoonmaker 2019]. Towards this end, Roussou et al.
[2019] investigate how interactions with a chatbox can evoke emotional engagement in ways that can challenge our

assumptions and trigger conversations on complex topics, such as gender equality, wealth distribution, and privacy.
Manuscript submitted to ACM
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4 Kollerup et al.

Thus we see a strong connection between provotyping and staying with the trouble as research approaches, since
the latter also demands that we stir up debates and disturb thought processes, in order to change the story [Haraway
2016]. For the rest of the paper we will refer to the process of staying the trouble and provotyping for it as provotyping
trouble (designer’s point of view), while the design produced through this process (provotype) we hope it makes trouble

(about the trouble - objects’ point of view).

3 PROVOTYPING TROUBLE WITHIN WORK ENVIRONMENTS

In this study, we focused on gender trouble within work environments and in order to do so, we got engaged in a two-step
design process which we will unfold in the following sub-sections. Both parts of the process where theoretically anchored
in feminist standpoint theory [Bardzell 2010; Bardzell and Bardzell 2011] and feminist interaction design qualities
[Bardzell 2010]. Feminist standpoint theory advocates in favour of women’s viewpoints and experiences, requiring that
women’s knowledge should be recognised and utilised as a resource, instead of being marginalised [Bardzell 2010].
Throughout the process of provotyping trouble we tried to practice strong objectivity [Bardzell and Bardzell 2011]
through the feminist interaction design qualities of pluralism, participation, and advocacy [Bardzell 2010]. As such,
two workshops were conducted where women first identified trouble and then provotyped trouble. Details about the

workshops are presented in the following sections.

3.1 Workshop A: Understanding and Making trouble

Nine self-identified female participants took part in Workshop A, which lasted approximately 3 hours. Their ages ranged
from 23 to 31 years old, they represented a variety of nationalities and they were either students with student jobs or
full-time employees (Table 1). In order to make trouble at work, it is important to identify what are the trouble(s) that
exist in work environments. Therefore, we initially engaged our workshop participants through storytelling, a practice
that is very important since telling stories is not the same as finding or simply coming up with stories. Stories are always
told by someone and not by no one, from somewhere and not from nowhere, in some time and not in no time [Sendergaard
2018]. Thus the days before the first workshop, we asked our participants to watch a video that addresses inequality
in today’s societies [Harvard Business Review 2019], and then produce anonymous personal stories that would be
shared among the participants. The two authors that hosted the workshops also shared their own stories in order to
disclose their own experiences and create empathy with the participants. This process allowed us to gain insights into
our participants’ own experiences and take their views into consideration without imposing our values on them. In
total, we received 33 anonymous stories from the participants.

When the workshop started, the participants shared their stories, read some of them aloud, and discussed them in
depth. In close collaboration with the two authors, three major categories of trouble were initially co-identified: troubles
in the workplace, troubles in study environments, and troubles in everyday life. By moving on and focusing on troubles
at the workplace, 12 stories were selected as representative, and from those 12 stories, three troubles were defined
by the participants as more pressing/important: Resource Inequality, Degradation, and Stereotyping. For Resource
Inequality, inequality in pay and inequality of access to resources were emphasised. As an example, P3 mentioned that
"[her] male colleague is getting paid 10-15.000dkk more than me every month, even though we are of the same value for the
company". Furthermore, an example of Degradation was presented by P1: "Situations occur at my workplace, where I feel
non-empowered. For example, I am the one to show new employees around the company and introduce them to everything.
When they meet me for the first time, I get introduced as the CEO’s wife. Every time this happens, I feel dis-empowered

because I need to work harder to prove my worth". Stories were also shared in relation to Stereotyping. For example, one
Manuscript submitted to ACM
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209 ID Position Age

21(1) P1 Product communication lead 31 years old
2 P2 Master student 23 years old
o3 P3  Automation engineer 27 years old
- P4 Master student 24 years old
s P5 Master student 26 years old
» P6 Communication and sustainability 27 years old
. P7 Master student 25 years old
s P8 Master student 23 years old
a0 P9 Master student 22 years old
220 Table 1. Overview of participants from workshop A.

221
222
223
224
225
226

woman expressed feelings of frustration as she had “experienced it in everyday small talk between colleagues, where they
227

s Joked about me being their team manager. They said: “you can not be a leader for me when you are a woman and younger".
229
230
231
232
233
234
235
236
237
238
239

240
a1 Fig. 1. Wear the message. A shirt that depicts experiences women have had during their work.
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

257
258

Fig. 2. Equalizer. A "buzzer" that makes a loud noise and says, if a woman gets interrupted during a meeting.
259

260 Manuscript submitted to ACM
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6 Kollerup et al.

Fig. 3. The judging coffee. A coffee machine that provides less coffee if someone has a higher salary due to their gender.

As a next step in the process, each participant was asked to sketch a design that would make trouble (provotype).
Thus, we did not instruct our participants to provide a solution to the trouble (even though some participants chose to
do s0), but instead we asked them to focus on ways of making their trouble visible/known. Nine provotypes where
produced, and each of them was then discussed. In the end, three provotypes were prioritised by the participants as the

best candidates for making trouble at the workplace (see Figure 1, Figure 2, Figure 3).

3.2 Workshop B: Reflecting on the provotypes

Four women (different from Workshop A) with an interest in gender equality were recruited through our university’s
social network and volunteered to participate in our second workshop. They were in the age group of 24-30 years
(Table 2, the workshop was carried out online (Google Meet) and lasted approximately two hours. The purpose of the
workshop was to reflect upon the three provotypes that emerged from Workshop A (Figure 1, Figure 2, Figure 3) with a
focus on three questions: Do they make enough trouble? Can they make other employees that experience them stay

with the trouble too? What can go wrong?

ID  Position Age

P2.1 Junior UX researcher 29 years old
P2.2 Master student 25 years old
P23 Researcher 27 years old
P2.4 Master student 24 years old

Table 2. Overview of participants from workshop B.

The three questions resulted in long discussions which were transcribed and analysed using a procedure called
’explication de texte’ or close reading, which originates in the humanities [Aldridge et al. 1963; Fowler and Fowler 1986]
and has been already used in studies within HCI (e.g. [Biggs et al. 2021a,b]. During this process two of the authors first
built literacy with the text by working/reading alone, and then through dialogue they extracted positive and negative
critique points about the three design ideas.

The design that appealed to participants more was the "Judging Coffee" (Figure 3) where participants highlighted
that using something already present at the workplace can create visibility around the trouble. Furthermore, even
though all participants liked the idea, they pointed out that providing coffee based on salary would not be possible to
do in real world settings (e.g. GDBR), that it could be perceived as too provocative in the long run, or that it could be

simply circumvented by the employees by using the machine multiple times. Additionally and in short, the majority of
Manuscript submitted to ACM
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The Troubling Cups: Making Trouble at Work about Inequalities in Pay. 7

the participants were critical towards the remaining two designs mostly because "Wear the message" (Figure 1) could
attract the wrong kind of attention, and because "Equalizer” (Figure 2) would get too much in the way of work.

The final stage of the analysis process was an abstraction exercises where all three authors summarised the identified
critique points into a set of design considerations that could be useful in anchoring and reflecting on the re-design
process (see next section). The identified design considerations were:

C1: Don’t bring too much attention. Do not make a provotype that puts too much attention towards a gender. It
could put some at the center of attention, and thus make them feel victimised.

C2: Don’t promote "us against them". A provotype must not facilitate an "us against them" state, but instead
encompass everybody at a workplace.

C3: Utilise passive-aggressiveness and humour. A provotype could be passive-aggressive and balance between
punishment and reward utilising humour.

C4: Don’t point to a specific person. A provotype should not point out to a specific person.

C5: Utilise what is already there. A provotype can incorporate materials that already exist at a workplace in order to
make trouble more effectively. Examples of such materials include artefacts (e.g. coffee machines), rooms, furniture, etc.
C6: Don’t mess with work. A provotype should not affect anyone’s job, or make them less productive.

C7: Keep an eye on who gets empowered. Reflect if a provotype unintentionally empowers other stakeholders than

the intended ones.

4 THE TROUBLING CUPS

With the seven considerations in mind, along with the concerns expressed by the participants of workshop B, we
redesigned the "Judging Coffee" provotype. It was transformed into the The Troubling Cups, a provotype that aims
to be held by employees at a work environment, and makes trouble through its conceptual, aesthetic, and functional
provocation. [Bardzell et al. 2012; Raptis et al. 2017].

4.1 Conceptual provocation

Conceptual provocation is about defining the concept(s)/idea(s) that will be provoked through a design [Bardzell
et al. 2012; Raptis et al. 2017]. Through the design of the Troubling Cups, we challenged and provoked the trouble of
inequality in pay due to: a) being identified as really important by the workshop participants, and b) being one of the
most troubling causes in societies, with statistics from European Commission showing that women earn on average
14.1 per cent less than men [European Commission 2019]. The inequalities we face in society (e.g. pay, equal rights,
gender-segregated labour market etc.) creates a divided society with a Utopian standpoint stating equal pay for the
same value. However, with this Utopian view on equality in the labour market, we unfortunately still face inequalities
with statistics showing that when a man and a woman hold the same job, men earn more than women in 90 percent of
the cases [Terp 2020]. Through our design, we do not aim to go down the road of investigating the causes of inequality,
but to stay in the present of the wrong [Sendergaard 2018], and provoke it. The Troubling Cups put the trouble of
unequal pay in the foreground by acting as a *Ticket to talk’ [Welsh et al. 2018], a way to encourage individuals to
engage in conversations around inequalities in pay through statements displayed on the centre of the cups and through

their aesthetic qualities.

Manuscript submitted to ACM
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8 Kollerup et al.

4.2 Aesthetic provocation

Aesthetic provocation relates to a design’s overall style, and how far it deviates from the norm [Bardzell et al. 2012;
Raptis et al. 2017]. The Troubling Cups consist of 4 cups that live next to a coffee machine in a work environment. Their
style deviates from a typical coffee mug, due to their size and their shapes that range from spiky to curvy (Figure 4).
The provotype allows the cup-holders to decide on how they engage with the trouble of unequal pay by selecting one

of the four cups.

cups can be held by
any gender (C

male, female and
gender neutral
statements (C2)

passiv_e deployed in the cafeteria
aggressive of an IT department (C5)
spikes (C3)

findings show that C4 and
C6 were fulfilled

Fig. 4. The Troubling Cups along with the implemented design considerations.

4.3 Functional provocation

Functional provocation deals with how how far from the norm a design operates [Bardzell et al. 2012; Raptis et al. 2017].
In terms of functionality, the Troubling Cups operate differently from a typical coffee cup. First, they provoke the cup
holder through their shape, as they are a bit uncomfortable to hold, thus reminding them about the trouble they are
making. Second, they provoke other employees through a screen in the centre of the cup, that extends the typical
cup functionality. As a side note, the shape of the cups ensures that when held the screen will be always facing other
employees. The cup-holders interact with the cups by selecting three out of 16 predefined statements, which are then
loaded into the cups through a very simple mobile application. These selected three statements are then projected on a
screen (Figure 5), running in a loop, and act as conversation starter towards the trouble of unequal pay (along with the
provotype itself).

The 16 statements were created by two authors and are based on interesting quotes we collected during the workshops.
They categorised them into general (e.g. “I deserve the same salary as my male colleagues”), provocative (e.g. “I'm more

valuable than my female colleagues”), and motivational (e.g. "I want equal pay between all genders"), and were written
Manuscript submitted to ACM
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Fig. 5. A display at the centre of each cup projects statements about unequal pay.

from a female, male and gender neutral points of view. The provotype allows the cup-holders to decide on how they

engage with the trouble of unequal pay by selecting three of them.

4.4 Constructing the Troubling Cups

The Troubling Cups were created from off-the-shelf hard plastic cups. These cups had a sealed bottom with a separate
container which was used to fit the electronics (Figure 6, Figure 7). The four different shapes were first formed in
paper and attached to the cups using gauze. Finally, in order to achieve a more ceramic look, we also attached clay, and
painted the cups with white spray paint to be easier to clean. In terms of hardware, we used a flexible e-paper display,
an e-paper driver hat, an Arduino Nano, and a battery. The flexible e-paper display was then attached to the e-paper
driver hat and to the Arduino Nano board through an SPI interface (Figure 7). In terms of software, we programmed in

C, by relying heavily upon open source code [Zingg]M [n.d.]].

Fig. 6. Inside the Troubling Cups.

Manuscript submitted to ACM
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Fig. 7. Troubling Cups’ hardware: (1) e-paper display, (2) e-paper driver hat, (3) Arduino Nano, (4) battery.

5 OURSTUDY

We consider The Troubling Cups as a provotype, a design that does not provide a solution to the trouble of unequal pay,
but it acts as means to make trouble in a work environment, and as a research strategy to provide us with knowledge
about the trouble. Thus, The Troubling Cups acted as our artefact in a Research through Design (RtD) approach
[Zimmerman et al. 2007]. More specifically, we wanted to understand if and how the provotype made trouble about

unequal pay, and what was the experience of staying with the trouble of unequal pay for the participants.

5.1 Location

Our research was conducted in the cafeteria of the IT department of a large (more than 15.000 employees) company
in Denmark over two days. The cafeteria serves approximately 500 employees per day. The reason for selecting this
company was because it already had several internal groups for dealing with diversity and inclusiveness. Among those
groups, in the IT department a "WOMEN in IT" group existed with the mission to empower the female employees of
the company. After contacting the group, they were enthusiastic about our study, they made sure we could get the
necessary permissions to deploy in real-world settings, and they heavily assisted with the deployment (e.g. selected the

deployment location to maximise visibility, commented on our interview guide, and facilitated the process in general).

5.2 Procedure

The four Troubling Cups were placed next to the coffee machine of the IT department’s cafeteria. Each of them projected
on its screen a randomly selected statement in relation to the trouble of unequal pay. Since the Troubling Cups were
deployed in a real-world work environment, we could not run the risk of bothering people from doing their job.
Therefore, only the employees that showed an interest in the provotypes were approached and were asked to participate.

Initially, we briefly explained to each interested employee the idea behind the design (phase A), and then upon
agreeing to act as participants, they selected one of the four cups and three (out of 16) statements the cup would project
(phase B). Finally, participants were instructed to use the cup for as long as they wanted, in any way they wanted, and
Manuscript submitted to ACM
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that they had to just bring the cups back to us later that day (phase C). By following this approach, we also argue that

we recruited participants who were generally interested in making and staying with the trouble of unequal pay.

5.3 Participants

Overall, five employees volunteered to participate in our study and carry the Empowering Cups around the company.
All of them were self-identified as female or male. In detail, The Empowering Cups were held by a female senior
consultant (P1), by a female UX consultant (P2), by a female software developer (P3), by a male UX consultant (P4) and
by a male product owner (P5). All participants had different nationalities. Additionally, we also had five employees who
showed some interested in the cups, but refused to participate (mainly because they considered them too provocative

or too weird, or for reasons that were not disclosed to us).

5.4 Data collection

In order to collect data, we opted for a qualitative approach. For each participant, two interviews were carried out, both
on location. In the first interview, we asked questions related to their first impression of the Troubling cups and their
general views on unequal pay (during phase A). In the second interview (during phase C), we asked questions about
their experiences while using the cups (e.g., how their colleagues received them, how they felt carrying them around,
what they discussed with their colleagues, etc.). We prepared an interview guide for both interviews, and all interviews
were audio-recorded. On average, the interviews lasted 20 minutes.

In addition, one of the researchers remained on location and they observed and took notes on how the cups were
received/perceived by random employees coming to get some coffee, and also tried to initiate small conversations with

them. The researcher also took notes on the main points for each conversation.

5.5 Data analysis

All data (transcriptions from the interviews and observation notes) were analysed by following the same analysis
process as the workshops’ data [Aldridge et al. 1963]. This time though the purpose was focused on understanding the

participants’ experiences on making trouble and staying with the trouble of unequal pay.

6 FINDINGS

On average the participants held the cups for approximately 2 hours, where the minimum amount of time spent using
the cup was 20 minutes, and the maximum amount was 4 hours and 45 minutes. The cups were mainly used at the
participants’ workstations, in meeting rooms, and in the cafeteria itself while taking a break.

Contrary to our expectations, four out of five of the participants’ selected the most aesthetically provocative cup
(Figure 4, left side). The main reason for this was that the participants were eager to stay with the trouble and engage
in conversations around it. Thus, the more edgy the cup, the more attention it attracted and the bigger the chances to
initialise conversations with their colleagues. Contrary to selecting the most aesthetically provocative cup, the majority
of participants chose the more general purpose statements and ignored the very provocative ones (only two selected

one provocative statement). The reasons behind this choice were not revealed to us.

6.1 Making trouble about unequal pay

Our intentions behind provotyping the Troubling Cups was to make trouble about unequal pay in work environments.

We have noticed from our observations that many employees were surprised on why these items were placed inside
Manuscript submitted to ACM
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their cafeteria, and many of them showed a playful curiosity about them. During phase A of the deployment and before
explaining to them the cups’ purpose, we asked the five participants to express what they believed the cups were about.
All of them stated it had something to do with differences at the work environment, but only one of them understood
that it was about unequal pay (P2), since it was the only participant who immediately noticed the statements on the

cups.
“It is not the first thing [unequal pay] I think of when I see the cups. I think it is a question of attracting
attention. I think the shape attracts attention”, P4.
“The inequality we face today with different wages”, P2.

When all participants read the statements, we asked about whether the provotype made trouble about unequal pay.
All five participants chose to differentiate between the physical design of the provotype and its statements in their

answers.

“It is the shapes that provoke me [...] it creates like interest and curiosity, and also some playfulness with it

almost", P1.

Overall, the shapes were successful in making the participants to look inwards and reflect on the trouble of unequal

pay. And P2 went a step further by highlighting that the trouble of unequal pay cannot be associated with comfort:

"The spiky one seems very aggressive, and like it is not comfortable to touch [...] It’s unforgettable [...]
Aggressive.", P2

Looking outwards, participants also reflected on how engaging and effective the provotype would be in making their

colleagues relate to the trouble of unequal pay.
“I think the cups invite conversation because the design is quite bold and outlandish looking", P1.

This strangeness of the design was viewed as an asset, as it would allow them to point to the statements and invite
their colleagues to participate in discussing the trouble of unequal pay. In relation to the statements as carriers of the

trouble of unequal pay, all participants viewed them as appropriate in delivering information:

“Yes, I actually think they [the statements] deliver the message at the overall level. They do not go into
detail, but I really think they deliver the message”, P5.

But some went beyond the information presented by the statements and focused only at their role as conversation

starters:
"I think they are good to start a little discussion. The discussion is more important than the statement", P4.

Similarly to the shapes, some participants looked inwards on how they would feel as deliverers of the statements to
their colleagues. P4 discussed the difference between the statement being perceived as his own opinion instead on an

objective fact, and informed us (after selecting a statement) that:
And then I hope that people don’t put the statement on me", P4.

Similarly to P4s considerations, P1 a female participant reflected on the way the statements were formulated (male,

female, neutral) by stating:

“I think it may be easier for women to carry the female statements than it is for men to carry the male
statements [...] The female statements are really empowering and provoking, but for the male statements
you kind of have to take some ownership and blame”, P1.
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6.2 Staying with the trouble of unequal pay

As staying with the trouble through design suggests, design artefacts can facilitate conversation and bring forth
discussions about the trouble [Sendergaard 2018]. Thus, a design can both provoke, inspire and problematise an
audience, and make people wonder how they experience the trouble themselves, and what their role is in relation to the
trouble.

After taking the cups with them, participants informed us that their colleagues had similar reactions as them when

they saw the cups for the first time in the cafeteria.
“T walked with the cup and people I knew commented on them. “Wow, what is it?”, P5.

And similarly to their own experience, they explained to their colleagues the idea behind the cups, mostly because

the statements were not that visible.

‘I do not think people discovered the different statements on the cups. I had to explain and show them what

the individual statements were”, P4.

This difficulty in seeing the statements, and the failure from the provotype to sometimes instantly declare its troubling

purpose led also to one situation of the participant not feeling empowered:

"T would have felt empowered if someone would have asked me about the statements. But when me and

[P2] talked about the statements we had, that felt good”, P3.

When audiences realised that the cups were about the trouble of unequal pay in a work environment, we had
contradicting situations. In very few occasions, participants started having long conversations about the trouble,
because they knew their colleague very well, and/or because they passionately wanted to stay with the trouble of
unequal pay:

“We are very close friends, and we know how much we make, and we get the same salary. We are both

consultants, so we get the same salary. He said, “look at us, why is this a problem?” For him it was more

like, I don’t think it is a problem. He doesn’t think this exists [at the company]", P2.

Another reason we identified as leading to long conversations for the trouble of unequal pay, was two participants
meeting each other while holding a cup. In this case, the cups themselves were used as means to understand each others

views on unequal pay.

“T had a conversation with [P4][...] I think that I started that conversation because I asked him about his
cup and what he chose”, P1.

Fig. 8. Two participants talking while holding the Troubling Cups.
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We hoped that the Troubling Cups would make our participants as well as the audiences to stay with the trouble of
unequal pay and disturb the order of things [Sendergaard 2018]. But besides the few cases we mentioned above, staying
with the trouble of unequal pay was difficult for our participants. mainly for three reasons.

The first reason was that often the participants did not have enough knowledge about the trouble of unequal pay to

keep the conversation going. This led to many shallow conversations:

“Ididn’t have much knowledge to back up the conversation. I couldn’t really argue with the folks, and one

of them was like “Is this really an issue? This is unfair if that’s the case”, P2.
This awkwardness became more palpable when the audience too had no knowledge or interest on the trouble:

“It got a little awkward in the end when we stood two men. I did not know how to take the conversation
further from there”, P4.

The second reason was related to how the audiences perceived the trouble of unequal pay. Often our participants
intentionally toned down the discussions when they realised that some of their colleagues considered the topic as too

private (similarly to [Sendergaard 2018]):

“You do not know what to say or do. I think everyone knows how to deal with it, but not how to talk about
it”, P4.

The same toning down also took place when some of the audience members perceived that the Troubling cups were

aimed personally at them and that they were responsible for the trouble of unequal pay. As stated by P2 and P1:
"They felt a bit attacked. I wanted to see how they would react”, P2.

‘T kind of expected the reactions I got. I was kind of expecting that some people, men, would be a bit more
defensive towards that. Because I have seen it when it comes to equality they [men] take it the wrong way.

They take it as if women want to push them down, and treat them badly”, P1.

Lastly, the third reason for the difficulty of staying with the trouble of unequal pay, were the power relations that
exist in a work environment. In particular P1, informed us that when she tried to share some personal stories as a way
to make trouble (similarly to [Haraway 2016; Sendergaard 2018], their colleagues were reluctant to talk due to her

position:

‘T would really like to have the same kind of conversation with someone who is not reporting to me. With

my boss, who is the one I report to, I think it would be really fun to have this and bring the cup”, P1.

There were also a few cases where the trouble was perceived as non-existent. The more relevant one occurred in
the cafeteria where one employee approached one of the researchers to inquire about the Troubling Cups. When the
researcher explained to him their purpose he put his hands up in the air, said “it’s none of my business”, and kept
walking away. What was interesting though was that he then transformed the trouble into his own version, came
back and said ‘T get it now! The inside is the same, but the outside is different!”. He then explained situations where he
experienced unequal pay between him and other male colleagues and felt injustice. We then observed that he proceed
with explaining his trouble to several of his colleagues that were taking coffee.

Overall, despite the challenges, trouble around unequal pay was made. Participants had conversations about the
trouble with people known and unknown to them, and the statements and the overall design facilitated these discussions
and reflections:
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"So for both of them, the perspective was why is there inequality? Why should I get paid more if I do the

same job? What is the difference? It created some conversations", P5.

7 DISCUSSION

This research work was inspired by Bardzell [2009] call for action by critiquing women’s imaginings in different
discourses. We know for a fact, that women experience trouble both through the data collected though our workshops,
and, more importantly, through existing research towards a feminist methodology [Bardzell and Bardzell 2011]. With
inspiration from Donna Haraway’s staying with the trouble, in combination with a provotyping approach [Jensen
et al. 2022; Morgensen 1991], we decided to stay with the trouble within work environments. Through a participatory
approach instantiated in two workshops with women and by utilizing storytelling we have co-identified the troubles
of resource inequality, degradation, and stereotyping. We argue that having this approach to entangle with and
understanding trouble, not only provides us as researchers but also under-representative groups the opportunities to
properly understand, speak up, and respond to trouble.

In this research work, we extend related troubling work [Almeida et al. 2016a; Balaam et al. 2015, 2017; D’Ignazio
et al. 2016; Sendergaard and Hansen 2016], by focusing on the trouble of unequal pay in work environments. In the
following subsections we reflect on how our provotype made trouble about unequal pay, and how our participants
stayed with that trouble.

7.1 Making trouble through design: Reflections and lessons learned

The Troubling Cups were successful to a certain extent in making trouble about unequal pay in a work environment by
prompting discussions and reflections (similarly to [Roussou et al. 2019; Welsh et al. 2018]). The provotype itself (form,
shape and functionality) was successful in steering up discussions about unequal pay and gender issues in general,
made employees curious and definitely caught their attention as the coffee cups travelled inside the working spaces,
or as they were waiting to be used on their stand. We learned that even during awkward moments of silence, people
were reflecting on the trouble, how it affects them, and perhaps what they can do about it. For reaching this point, of
extreme usefulness to us was: a) the distinction among conceptual, functional, and aesthetic provocation [Bardzell et al.
2012], b) the fact that we designed together with the people that experience the trouble, and c) the fact that we distilled
our own understandings and our participants understandings of the trouble into seven design considerations.

We do not claim that our study differentiates from numerous studies that focused on important societal problems (e.g.
raising concerns about network technologies [Pierce and DiSalvo 2018], sustainability issues [Jensen et al. 2018], smart
homes and gender issues [Yolande and Kennedy 2020], or race issues [Benjamin 2019]). Nor that we contribute to HCI
field’s theoretical understanding on how to do so (see for example [Bardzell and Bardzell 2013; Bardzell et al. 2014; Ferri
et al. 2014; Khovanskaya et al. 2015; Pierce et al. 2015]). Our first small contribution is that we have evidence that this
approach (staying with the trouble + provotyping + a participatory process) can work; it can lead to a provotype such as
the Troubling Cups, which can make trouble. Thus we clearly align ourselves with other research efforts (e.g. [Bowen
2009, 2010; Thinyane et al. 2018]) that opted for participation and pluralism in their design processes (e.g. [Bardzell
2010; Badker 1996; Spinuzzi 2005; Steen 2013]). In terms of the provotype itself, our second contribution is related to
our reflections on how to produce one. Here we point out that co-distilling design considerations about other troubles,
can act as evaluation mechanisms and discussion anchors for improving/reflecting upon the provotypes. This process is
not only useful for looking on the provotypes, but can also act as reminders for future researchers and practitioners on

true their understandings are to the spirit of the people that experience the trouble. Of course, we do not treat these
Manuscript submitted to ACM
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seven considerations as generalised and suitable for any similar design process, as further research would be necessary
to be able to make such claims. We simply point to the fact that such an abstraction exercise can be also useful for

future researchers, designers and trouble makers.

7.2 Staying with the trouble through design: Reflections and lessons learned

Through our study we asked employees to volunteer and stay with the trouble of unequal pay in real world settings.
Thus, we asked them to disturb the order of things [Sendergaard 2018] by carrying around the Troubling Cups.

The provotype did allow them to stay with the trouble of unequal pay both by looking inwards and outwards.
In relation to looking inwards, the design itself and the fact that it was deviating from the design of typical cups,
thus making them more difficult to hold, made the participants aware of the trouble. Furthermore, what was also
interesting was the fact that not only females, but also males chose to engage and act as troublemakers for unequal pay
(2 participants). In relation to looking outwards, the Troubling Cups did steer discussions and problematised about
unequal pay, but our findings show that this effect can be enhanced even more by a) taking into consideration existing
power structures, b) by providing more information about the trouble, and c) by utilising humour.

Firstly, our provotype entangled with the power structures that exist inside any work environment and we identified
a few situations where it was difficult for our participants to overcome these power structures and engage with the
audiences (either because they were in power themselves and the audience did not want to engage, or vice versa). For
future researchers and designers that want to produce provotypes that problematise similar troubles, we highlight that
who takes ownership of the trouble (similarly to [Muller 2011]) is an area that deserves to be researched more. Perhaps
we would have made more impact if the ones in power where the ones staying with the trouble through our design;
or perhaps a bigger impact if the ones without power stayed with a trouble and highlighted the issue of unequal pay
in a bottom up approach. In any case, there is a need for more understandings that shed light on who stays with the
trouble through design and their relationship to power, and power relations should be definitely considered by future
troublemakers.

Secondly, we also identified a few situations were people wanted to engage with the trouble, but they did not have
enough knowledge/information about it. In our case, many of the participants knew that the trouble of unequal pay
exists in work environments in general, but they did not know if and how much the trouble existed at their own work
environment. And this situation led to insecurities in engaging with the trouble. We thus recommend that any future
provotype should be anchored to context specific data, that will assist the participants to stay with the trouble.

Thirdly, our design approached the trouble of unequal pay from a rather serious point of view when it came to
the statements. We believe that our results could have been different if humour was used to point to the trouble of
unequal pay. We admit that we should have included more humour in our provotype, especially if we consider that it
did emerge as a design consideration (C3) and that there is evidence that humour and awkward experiences can be
effective in breaking taboos, make people empathise with each other, and encourage conversation [Almeida et al. 2016b;
Sendergaard 2018]. We must, however, be aware that there there is a fine line when using humour to address sensitive
and tabooed topics, since using too much humour can easily constitute the trouble as unimportant [Sendergaard 2018].

Finally, we would like to reflect on the trouble of unequal pay itself. For many of the audience members the trouble
of unequal pay either became their own responsibility, or non-existing. Both situations have been identified in literature
before, since often individuals that are exposed to something wrong feel vulnerable and responsible for it [Sendergaard
2018], and often people that are already in a privileged situation refuse to hear the people that are not [Harding 1998].

Looking back into our design process and outcome, we believe the design strategies for social justice as presented by
Manuscript submitted to ACM



833
834
835
836
837
838
839
840
841
842
843
844

846

860
861
862
863
864
865
866
867
868
869
870
871
872
873
874

876
877
878
879
880
881
882
883

884

The Troubling Cups: Making Trouble at Work about Inequalities in Pay. 17

Dombrowski et al. [2016] may act as a useful reflection tool, and in particular the strategies for designing recognition,
transformation and accountability. Our focus with the Troubling Cups was to design for for recognition by identifying the
trouble of unequal pay through the understanding the individuals who are most affected by that trouble. Our hope was
that our design would lead to transformation through discussions and knowledge-sharing among the trouble makers
and the audiences that could lead to change in the future [Dombrowski et al. 2016]. And even though our findings show
that such discussions did took place and the trouble was recognised, the Troubling Cups were sometimes perceived
as being designed for accountability, shifting the responsibility to the audience members. Since we strongly believe
that researchers and practitioners who make trouble through design in the future will face a similar challenge, we
strongly advice they should take it into consideration from the early stages of the design process and that often "conflict
in discussions — either anticipated or direct — should be understood not as a problem, but as a healthy sign that the project is

tackling questions worth discussing” [Dombrowski et al. 2016].

8 CONCLUSION

In this paper, we chose to focus on issues of gender inequality within work environments and through a series of
workshops women shared their stories, discussed their troubles and provotyped ideas that could make trouble. The
end result of this process was a provotype titled Troubling Cups that made trouble [Haraway 2016; Sendergaard 2018]
about unequal pay, and guided its users to stay with this trouble [Haraway 2016; Sendergaard 2018].

Our qualitative findings demonstrate that through participation [Bardzell 2010] and provocation [Bardzell et al. 2012]
a provotype can be successful in making trouble in a work environment. Towards this end, our contribution to research
is that we have evidence that this approach (staying with the trouble + provotyping + a participatory process) can work.
Furthermore, producing design considerations about other troubles, can help future designers and practitioners both in
evaluating their provotypes as well upon checking how well themselves understand the trouble.

Furthermore, in terms of helping participants to stay with the trouble through design, we identified that it is important
to a) take into consideration existing power structures, b) provide more information about the trouble itself, and c) to utilise
humour. All three points were present in our findings as challenges which to a certain extent deferred people from
staying with the trouble, and all three should be taken into consideration and explored more in future research studies.
The same is the case with the fact that some audience members might choose to ignore the trouble either because they
view it as their own responsibility (and thus too much of a burden to carry) or because they believe the trouble does not
exist.

In relation to the Troubling Cups, we hope they will act as inspiration for future troublemakers, while the design
process we followed will be useful in their efforts. Finally, we would like to conclude by stating that this research work
was conducted within a western European context and within an IT environment and this limits its generalizability.
Furthermore, another limitation of our study was its short deployment period, due to COVID19 restrictions, which did
not allow for trouble to be properly diffused, and us having more thorough understandings. Thus, we strongly suggest

to future researchers to aim for (way) longer deployments.

ACKNOWLEDGMENTS

We are humbled and grateful for all the women who took their time to participate in our workshops. We would also
like to thank all the participants in our field study and the "Women in IT" community for their tremendous help and
support.

Manuscript submitted to ACM



885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

936

18 Kollerup et al.

REFERENCES

Alfred Owen Aldridge, James B. Meriwether, and Wolfgang Bernard Fleishmann. 1963. Symposium on "Explication de texte". Books Abroad 37, 3 (1963),
261-270. http://www.jstor.org/stable/40117866

Teresa Almeida, Rob Comber, and Madeline Balaam. 2016a. HCI and Intimate Care as an Agenda for Change in Women’s Health. In Proceedings of the
2016 CHI Conference on Human Factors in Computing Systems (San Jose, California, USA) (CHI ’16). Association for Computing Machinery, New York,
NY, USA, 2599-2611. https://doi.org/10.1145/2858036.2858187

Teresa Almeida, Rob Comber, Gavin Wood, Dean Saraf, and Madeline Balaam. 2016b. On Looking at the Vagina through Labella. In Proceedings of
the 2016 CHI Conference on Human Factors in Computing Systems (CHI ’16). Association for Computing Machinery, New York, NY, USA, 1810-1821.
https://doi.org/10.1145/2858036.2858119

Madeline Balaam, Rob Comber, Ed Jenkins, Selina Sutton, and Andrew Garbett. 2015. FeedFinder: A Location-Mapping Mobile Application for Breastfeeding
Women. https://doi.org/10.1145/2702123.2702328

Madeline Balaam, Lone Koefoed Hansen, Catherine D’Ignazio, Emma Simpson, Teresa Almeida, Stacey Kuznetsov, Mike Catt, and Marie L. J. Sendergaard.
2017. Hacking Women’s Health. In Proceedings of the 2017 CHI Conference Extended Abstracts on Human Factors in Computing Systems (Denver,
Colorado, USA) (CHI EA ’17). Association for Computing Machinery, New York, NY, USA, 476-483. https://doi.org/10.1145/3027063.3027085

Jeffrey Bardzell. 2009. Interaction Criticism and Aesthetics. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (Boston, MA,
USA) (CHI ’09). Association for Computing Machinery, New York, NY, USA, 2357-2366. https://doi.org/10.1145/1518701.1519063

Jeffrey Bardzell and Shaowen Bardzell. 2013. What is "Critical" about Critical Design?. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems (CHI ’13). Association for Computing Machinery, New York, NY, USA, 3297-3306. https://doi.org/10.1145/2470654.2466451

Jeffrey Bardzell, Shaowen Bardzell, and Blythe Mark. 2018. Critical Theory and Interaction Design. The MIT Press.

Jeffrey Bardzell, Shaowen Bardzell, and Erik Stolterman. 2014. Reading Critical Designs: Supporting Reasoned Interpretations of Critical Design. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (Toronto, Ontario, Canada) (CHI ’14). Association for Computing
Machinery, New York, NY, USA, 1951-1960. https://doi.org/10.1145/2556288.2557137

Shaowen Bardzell. 2010. Feminist HCI: Taking Stock and Outlining an Agenda for Design. In Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems (CHI ’10). Association for Computing Machinery, New York, NY, USA, 1301-1310. https://doi.org/10.1145/1753326.1753521

Shaowen Bardzell and Jeffrey Bardzell. 2011. Towards a Feminist HCI Methodology: Social Science, Feminism, and HCL. In Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (CHI '11). Association for Computing Machinery, New York, NY, USA, 675-684. https://doi.org/10.
1145/1978942.1979041

Shaowen Bardzell, Jeffrey Bardzell, Jodi Forlizzi, John Zimmerman, and John Antanitis. 2012. Critical Design and Critical Theory: The Challenge of
Designing for Provocation. In Proceedings of the Designing Interactive Systems Conference (Newcastle Upon Tyne, United Kingdom) (DIS ’12). Association
for Computing Machinery, New York, NY, USA, 288-297. https://doi.org/10.1145/2317956.2318001

Ruha Benjamin. 2019. Race after technology: Abolitionist tools for the New Jim Code. Polity Press.

Heidi R. Biggs, Jeffrey Bardzell, and Shaowen Bardzell. 2021a. Watching Myself Watching Birds: Abjection, Ecological Thinking, and Posthuman Design.
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems (Yokohama, Japan) (CHI "21). Association for Computing Machinery,
New York, NY, USA, Article 619, 16 pages. https://doi.org/10.1145/3411764.3445329

Heidi R. Biggs, Jeffrey Bardzell, and Shaowen Bardzell. 2021b. Watching Myself Watching Birds: Abjection, Ecological Thinking, and Posthuman Design.
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems (Yokohama, Japan) (CHI "21). Association for Computing Machinery,
New York, NY, USA, Article 619, 16 pages. https://doi.org/10.1145/3411764.3445329

Susanne Badker. 1996. Creating Conditions for Participation: Conflicts and Resources in Systems Development. Hum.-Comput. Interact. 11, 3, 215-236.
https://doi.org/10.1207/s15327051hci1103_2

Susanne Bodker. 2006. When Second Wave HCI Meets Third Wave Challenges. In Proceedings of the 4th Nordic Conference on Human-Computer Interaction:
Changing Roles (Oslo, Norway) (NordiCHI ’06). Association for Computing Machinery, New York, NY, USA, 1-8. https://doi.org/10.1145/1182475.1182476

Simon Bowen. 2009. A Critical Artefact Methodology: Using Provocative Conceptual Designs to Foster Humancentred Innovation. PhD Thesis, Sheffield
Hallam University.

Simon Bowen. 2010. Critical Theory ans Participatory Design. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ’10).
Association for Computing Machinery, New York, NY, USA.

Samantha Breslin and Bimlesh Wadhwa. 2014. Exploring Nuanced Gender Perspectives within the HCI Community. In Proceedings of the India HCI 2014
Conference on Human Computer Interaction (New Delhi, India) (IndiaHCI ’14). Association for Computing Machinery, New York, NY, USA, 45-54.
https://doi.org/10.1145/2676702.2676709

Matthew Carrasco and Andruid Kerne. 2018. Queer Visibility: Supporting LGBT+ Selective Visibility on Social Media. In Proceedings of the 2018 CHI
Conference on Human Factors in Computing Systems (Montreal QC, Canada) (CHI ’18). Association for Computing Machinery, New York, NY, USA,
1-12. https://doi.org/10.1145/3173574.3173824

Simran Chopra. 2019. HCI for Participatory Futuring in Sustainable Communities: Reconciling Visions with Everyday Practice. In Extended Abstracts of
the 2019 CHI Conference on Human Factors in Computing Systems (Glasgow, Scotland Uk) (CHI EA ’19). Association for Computing Machinery, New
York, NY, USA, 1-6. https://doi.org/10.1145/3290607.3299085

Manuscript submitted to ACM


http://www.jstor.org/stable/40117866
https://doi.org/10.1145/2858036.2858187
https://doi.org/10.1145/2858036.2858119
https://doi.org/10.1145/2702123.2702328
https://doi.org/10.1145/3027063.3027085
https://doi.org/10.1145/1518701.1519063
https://doi.org/10.1145/2470654.2466451
https://doi.org/10.1145/2556288.2557137
https://doi.org/10.1145/1753326.1753521
https://doi.org/10.1145/1978942.1979041
https://doi.org/10.1145/1978942.1979041
https://doi.org/10.1145/2317956.2318001
https://doi.org/10.1145/3411764.3445329
https://doi.org/10.1145/3411764.3445329
https://doi.org/10.1207/s15327051hci1103_2
https://doi.org/10.1145/1182475.1182476
https://doi.org/10.1145/2676702.2676709
https://doi.org/10.1145/3173574.3173824
https://doi.org/10.1145/3290607.3299085

937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954

955

957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987

988

The Troubling Cups: Making Trouble at Work about Inequalities in Pay. 19

Rachel Clarke and Sayward Schoonmaker. 2019. The Critical Catalog: Giving Voice to Diverse Library Materials through Provocative Design. Advances in
Classification Research Online 29 (06 2019), 23. https://doi.org/10.7152/acro.v29i1.15461

Catherine D’Ignazio, Alexis Hope, Becky Michelson, Robyn Churchill, and Ethan Zuckerman. 2016. A Feminist HCI Approach to Designing Postpartum
Technologies: "When I First Saw a Breast Pump I Was Wondering If It Was a Joke". In Proceedings of the 2016 CHI Conference on Human Factors in
Computing Systems (CHI ’16). Association for Computing Machinery, New York, NY, USA, 2612-2622. https://doi.org/10.1145/2858036.2858460

Lynn Dombrowski, Ellie Harmon, and Sarah Fox. 2016. Social Justice-Oriented Interaction Design: Outlining Key Design Strategies and Commitments. In
Proceedings of the 2016 ACM Conference on Designing Interactive Systems (Brisbane, QLD, Australia) (DIS ’16). Association for Computing Machinery,
New York, NY, USA, 656-671. https://doi.org/10.1145/2901790.2901861

Anthony Dunne and Fiona Raby. 2002. Design Noir: The Secret Life of Electronic Objects. Birkhauser.

Anthony Dunne and Fiona Raby. 2013. Speculative Everything. Design, Fiction and Social Dreaming. The MIT Press.

European Commission. 2019. The Gender pay gap situation in the EU. Retrieved June 8, 2022 from https://ec.europa.eu/info/policies/justice-and-
fundamental-rights/gender-equality/equal-pay/gender-pay-gap-situation-eu_en

Gabriele Ferri, Jeffrey Bardzell, Shaowen Bardzell, and Stephanie Louraine. 2014. Analyzing Critical Designs: Categories, Distinctions, and Canons of
Exemplars. In Proceedings of the 2014 Conference on Designing Interactive Systems (Vancouver, BC, Canada) (DIS ’14). Association for Computing
Machinery, New York, NY, USA, 355-364. https://doi.org/10.1145/2598510.2598588

Roger Fowler and Roger Fowler. 1986. Linguistic criticism (Vol. 190). Oxford University Press.

Donna J. Haraway. 2016. Staying with the Trouble. Making Kin in the Chthulucene. Duke University Press.

Sandra Harding. 1998. Is Science Multicultural? Postcolonialisms, Feminisms, and Epistemologies. Indiana University Press.

Harvard Business Review. 2019. When Will We Reach Gender Equality? Retrieved June 8, 2022 from https://www.youtube.com/watch?v=HchyqPO8KOI

Lilly Irani, Janet Vertesi, Paul Dourish, Kavita Philip, and Rebecca E. Grinter. 2010. Postcolonial Computing: A Lens on Design and Development. Association
for Computing Machinery, New York, NY, USA, 1311-1320. https://doi.org/10.1145/1753326.1753522

Rikke Hagensby Jensen, Enrique Encinas, and Dimitrios Raptis. 2022. Spicing It Up: From Ubiquitous Devices to Tangible Things Through Provocation. In
Sixteenth International Conference on Tangible, Embedded, and Embodied Interaction (Daejeon, Republic of Korea) (TEI "22). Association for Computing
Machinery, New York, NY, USA, Article 33, 15 pages. https://doi.org/10.1145/3490149.3502257

Rikke Hagensby Jensen, Dimitrios Raptis, Jesper Kjeldskov, and Mikael B. Skov. 2018. Washing with the Wind: A Study of Scripting towards Sustainability.
In Proceedings of the 2018 Designing Interactive Systems Conference (Hong Kong, China) (DIS ’18). Association for Computing Machinery, New York, NY,
USA, 1387-1400. https://doi.org/10.1145/3196709.3196779

Vera Khovanskaya, Eric P. S. Baumer, and Phoebe Sengers. 2015. Double Binds and Double Blinds: Evaluation Tactics in Critically Oriented HCI. In
Proceedings of The Fifth Decennial Aarhus Conference on Critical Alternatives (Aarhus, Denmark) (CA °15). Aarhus University Press, Aarhus N, 53-64.
https://doi.org/10.7146/aahcc.v1i1.21266

Lenneke Kuijer, Annelise de Jong, and Daan van Eijk. 2013. Practices as a Unit of Design: An Exploration of Theoretical Guidelines in a Study on Bathing.
ACM Trans. Comput.-Hum. Interact. 20, 4, Article 21 (sep 2013), 22 pages. https://doi.org/10.1145/2493382

Nicole Land, Catherine Hamm, Sherri-Lynn Yazbeck, Miriam Brown, Ildiko Danis, and Narda Nelson. 2020. Doing pedagogical intentions with Facetiming
Common Worlds (and Donna Haraway). Global Studies of Childhood 10 (01 2020), 204361061881731. https://doi.org/10.1177/2043610618817318

Daniel Madden, Yuxuan Liu, Haowei Yu, Mustafa Feyyaz Sonbudak, Giovanni M Troiano, and Casper Harteveld. 2021. “Why Are You Playing Games?
You Are a Girl!”: Exploring Gender Biases in Esports. In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems (Yokohama,
Japan) (CHI °21). Association for Computing Machinery, New York, NY, USA, Article 323, 15 pages. https://doi.org/10.1145/3411764.3445248

Juan F. Maestre, K. Cassie Kresnye, Julia C. Dunbar, Ciabhan L. Connelly, Katie A. Siek, and Patrick C. Shih. 2020. Conducting HCI Research with People
Living with HIV Remotely: Lessons Learned and Best Practices. In Extended Abstracts of the 2020 CHI Conference on Human Factors in Computing
Systems (Honolulu, HI, USA) (CHI EA ’20). Association for Computing Machinery, New York, NY, USA, 1-8. https://doi.org/10.1145/3334480.3375202

Preben Holst Morgensen. 1991. Towards a provotyping approach in systems development. Scandinavian Journal of Information Systems (1991), 31-53.
https://doi.org/10.7146/dpb.v21i412.6725

Michael Muller. 2011. Feminism Asks the "Who" Questions in HCL. Interact. Comput. 23, 5 (Sept. 2011), 447-449. https://doi.org/10.1016/j.intcom.2011.02.001

Guilherme Pereira and M. Cecilia Baranauskas. 2018. Empowering Lesbian, Gay, Bisexual, and Transgender (LGBT) People with Codesign: A Critical
Evaluation Through the Lens of Simplicity. 153-164. https://doi.org/10.1007/978-3-319-91797-9_12

James Pierce and Carl DiSalvo. 2018. Addressing Network Anxieties with Alternative Design Metaphors. In Proceedings of the 2018 CHI Conference on Human
Factors in Computing Systems (CHI ’18). Association for Computing Machinery, New York, NY, USA, 1-13. https://doi.org/10.1145/3173574.3174123

James Pierce, Phoebe Sengers, Tad Hirsch, Tom Jenkins, William Gaver, and Carl DiSalvo. 2015. Expanding and Refining Design and Criticality in HCIL
Association for Computing Machinery, New York, NY, USA, 2083-2092. https://doi.org/10.1145/2702123.2702438

Yolanda A. Rankin and Kallayah K. Henderson. 2021. Resisting Racism in Tech Design: Centering the Experiences of Black Youth. Proc. ACM Hum.-Comput.
Interact. 5, CSCW1, Article 192 (apr 2021), 32 pages. https://doi.org/10.1145/3449291

Dimitrios Raptis, Rikke Hagensby Jensen, Jesper Kjeldskov, and Mikael B. Skov. 2017. Aesthetic, Functional and Conceptual Provocation in Research
Through Design. In Proceedings of the 2017 Conference on Designing Interactive Systems (Edinburgh, United Kingdom) (DIS ’17). Association for
Computing Machinery, New York, NY, USA, 29-41. https://doi.org/10.1145/3064663.3064739

Maria Roussou, Sara Perry, Akrivi Katifori, Stavros Vassos, Angeliki Tzouganatou, and Sierra McKinney. 2019. Transformation through Provocation?.
In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems (Glasgow, Scotland Uk) (CHI ’19). Association for Computing

Manuscript submitted to ACM


https://doi.org/10.7152/acro.v29i1.15461
https://doi.org/10.1145/2858036.2858460
https://doi.org/10.1145/2901790.2901861
https://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/equal-pay/gender-pay-gap-situation-eu_en
https://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/equal-pay/gender-pay-gap-situation-eu_en
https://doi.org/10.1145/2598510.2598588
https://www.youtube.com/watch?v=HchyqPO8K0I
https://doi.org/10.1145/1753326.1753522
https://doi.org/10.1145/3490149.3502257
https://doi.org/10.1145/3196709.3196779
https://doi.org/10.7146/aahcc.v1i1.21266
https://doi.org/10.1145/2493382
https://doi.org/10.1177/2043610618817318
https://doi.org/10.1145/3411764.3445248
https://doi.org/10.1145/3334480.3375202
https://doi.org/10.7146/dpb.v21i412.6725
https://doi.org/10.1016/j.intcom.2011.02.001
https://doi.org/10.1007/978-3-319-91797-9_12
https://doi.org/10.1145/3173574.3174123
https://doi.org/10.1145/2702123.2702438
https://doi.org/10.1145/3449291
https://doi.org/10.1145/3064663.3064739

989

990

991

992

993

994

995

996

997

998

999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040

20 Kollerup et al.

Machinery, New York, NY, USA, 1-13. https://doi.org/10.1145/3290605.3300857

Hanna Schneider, Malin Eiband, Daniel Ullrich, and Andreas Butz. 2018. Empowerment in HCI - A Survey and Framework. In Proceedings of the
2018 CHI Conference on Human Factors in Computing Systems (CHI ’18). Association for Computing Machinery, New York, NY, USA, 1-14. https:
//doi.org/10.1145/3173574.3173818

Phoebe Sengers, Kirsten Boehner, Shay David, and Joseph ’Jofish’ Kaye. 2005. Reflective Design. In Proceedings of the 4th Decennial Conference on
Critical Computing: Between Sense and Sensibility (Aarhus, Denmark) (CC ’05). Association for Computing Machinery, New York, NY, USA, 49-58.
https://doi.org/10.1145/1094562.1094569

Elizabeth Shove, Mika Pantzar, and Watson Matt. 2012. The Dynamics of Social Practice: Everyday Life and How It Changes. SAGE Publications.

Marie Louise Juul Sendergaard and Lone Koefoed Hansen. 2018. Intimate Futures: Staying with the Trouble of Digital Personal Assistants through Design
Fiction. In Proceedings of the 2018 Designing Interactive Systems Conference (Hong Kong, China) (DIS ’18). Association for Computing Machinery, New
York, NY, USA, 869-880. https://doi.org/10.1145/3196709.3196766

Clay Spinuzzi. 2005. The Methodology of Participatory Design. Technical Communication 52, 163-174.

Cailin Stamarski and Leanne Son Hing. 2015. Gender inequalities in the workplace: the effects of organizational structures, processes, practices, and
decision makers’ sexism. Frontiers in Psychology 6 (2015), 1400. https://doi.org/10.3389/fpsyg.2015.01400

Marc Steen. 2013. Co-Design as a Process of Joint Inquiry and Imagination. Design Issues 29, 2 (04 2013), 16-28. https://doi.org/10.1162/DESI_a_00207

Ida Kilias Svenningsen and Teresa Almeida. 2020. Designing for the Emotional Pregnancy. In Companion Publication of the 2020 ACM Designing Interactive
Systems Conference (DIS’ 20 Companion). Association for Computing Machinery, New York, NY, USA, 145-150. https://doi.org/10.1145/3393914.3395897

Marie Louise Juul Sendergaard. 2018. Staying with the trouble through design - Critical-feminist Design of Intimate Technology. PhD Thesis, School of
communication and Culture, Aarhus University.

Marie Louise Juul Sendergaard and Lone Koefoed Hansen. 2016. PeriodShare: A Bloody Design Fiction. In Proceedings of the 9th Nordic Conference on
Human-Computer Interaction (Gothenburg, Sweden) (NordiCHI ’16). Association for Computing Machinery, New York, NY, USA, Article 113, 6 pages.
https://doi.org/10.1145/2971485.2996748

Signe Terp. 2020. Ligestillet? Meend far hgjere lon end kvinder i ni ud af ti job. Retrieved June 8, 2022 from https://www.berlingske.dk/arbejdsliv/ligestillet-
maend-faar-hoejere-loen-end-kvinder-i-ni-ud-af-ti-job

Bruce M. Tharp and Stephanie M. Tharp. 2018. Discursive Design: Critical, Speculative and Alternative Things. The MIT Press.

Mamello Thinyane, Karthik Bhat, Lauri Goldkind, and Vikram Kamath Cannanure. 2018. Critical Participatory Design: Reflections on Engagement and
Empowerment in a Case of a Community Based Organization. In Proceedings of the 15th Participatory Design Conference: Full Papers - Volume 1 (Hasselt
and Genk, Belgium) (PDC ’18). Association for Computing Machinery, New York, NY, USA, Article 2, 10 pages. https://doi.org/10.1145/3210586.3210601

Mark Warner, Juan F. Maestre, Jo Gibbs, Chia-Fang Chung, and Ann Blandford. 2019. Signal Appropriation of Explicit HIV Status Disclosure Fields in
Sex-Social Apps Used by Gay and Bisexual Men. In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems (Glasgow, Scotland
UK) (CHI ’19). Association for Computing Machinery, New York, NY, USA, 1-15. https://doi.org/10.1145/3290605.3300922

Daniel Welsh, Kellie Morrissey, Sarah Foley, Roisin McNaney, Christos Salis, John McCarthy, and John Vines. 2018. Ticket to Talk: Supporting Conversation
between Young People and People with Dementia through Digital Media. Association for Computing Machinery, New York, NY, USA, 1-14. https:
//doi.org/10.1145/3173574.3173949

Strengers Yolande and Jenny Kennedy. 2020. The Smart Wife. Why Siri, Alexa and Other Smart Home Devices Need a Feminist Reboot. MIT Press.

John Zimmerman, Jodi Forlizzi, and Shelley Evenson. 2007. Research through Design as a Method for Interaction Design Research in HCIL. In Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems (CHI "07). Association for Computing Machinery, New York, NY, USA, 493-502.
https://doi.org/10.1145/1240624.1240704

ZinggJM. [n.d.]. GXEPD2. Arduino Display Library for SPI E-Paper Displays. Retrieved June 8, 2022 from https://github.com/Zingg]M/GxEPD2/tree/
master/examples/GxEPD2_HelloWorld

Manuscript submitted to ACM


https://doi.org/10.1145/3290605.3300857
https://doi.org/10.1145/3173574.3173818
https://doi.org/10.1145/3173574.3173818
https://doi.org/10.1145/1094562.1094569
https://doi.org/10.1145/3196709.3196766
https://doi.org/10.3389/fpsyg.2015.01400
https://doi.org/10.1162/DESI_a_00207
https://doi.org/10.1145/3393914.3395897
https://doi.org/10.1145/2971485.2996748
https://www.berlingske.dk/arbejdsliv/ligestillet-maend-faar-hoejere-loen-end-kvinder-i-ni-ud-af-ti-job
https://www.berlingske.dk/arbejdsliv/ligestillet-maend-faar-hoejere-loen-end-kvinder-i-ni-ud-af-ti-job
https://doi.org/10.1145/3210586.3210601
https://doi.org/10.1145/3290605.3300922
https://doi.org/10.1145/3173574.3173949
https://doi.org/10.1145/3173574.3173949
https://doi.org/10.1145/1240624.1240704
https://github.com/ZinggJM/GxEPD2/tree/master/examples/GxEPD2_HelloWorld
https://github.com/ZinggJM/GxEPD2/tree/master/examples/GxEPD2_HelloWorld

	Abstract
	1 Introduction
	2 Related work
	3 Provotyping Trouble within work environments
	3.1 Workshop A: Understanding and Making trouble
	3.2 Workshop B: Reflecting on the provotypes

	4 The Troubling Cups
	4.1 Conceptual provocation
	4.2 Aesthetic provocation
	4.3 Functional provocation
	4.4 Constructing the Troubling Cups

	5 Our study
	5.1 Location
	5.2 Procedure
	5.3 Participants
	5.4 Data collection
	5.5 Data analysis

	6 Findings
	6.1 Making trouble about unequal pay
	6.2 Staying with the trouble of unequal pay

	7 Discussion
	7.1 Making trouble through design: Reflections and lessons learned
	7.2 Staying with the trouble through design: Reflections and lessons learned

	8 Conclusion
	Acknowledgments
	References

