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Abstract. In an increasingly complex everyday existence, algorithms – often learnt 
from data, i.e. machine learning (ML) – are used to make or assist operational 
decisions. How might we entice people to engage in more reflective practices that 
examine ethical consequences of ML algorithmic bias in society? This workshop 
proposes a set of steps for quick, intense, workshop-like gatherings of multi-
disciplinary teams focused on ML applications. The workshops are designed to elicit 
individual commitments to reveal underlying personal reflections as drivers of 
strategies to mitigate potential bias. By employing Design Fiction to engage 
participants in the concept of new ML applications, we seek to enable a broad 
spectrum of knowledge about potential bias to materialise, with a focus on the 
creation of work that is about learning ethics and mitigating bias at design time 
instead of after deploying them in society. With this contribution, we present an 
original and innovative use of Design Fiction as a method to reduce algorithmic bias 
in co-design activities. 
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1. Introduction 

The HCI and design communities frequently use workshops to explore design and 
research processes. On the other hand, workshop formats tend to use the outputs and 
participants as design and research resources. This is restrictive in several ways: It 
ignores the potential of personal and individual visions and takeaways for workshop 
participants, limits the scope of what can be addressed within the workshop process – 
thus limiting the potential of the outcomes, and finally limits the extent to which 
participants can take control of and reframe the general research inquiry beyond the 
workshop context. Furthermore, while participants generate the outcomes, we 
acknowledge that design researchers, as facilitators, always seem to influence the results. 
Finally, an expert facilitator is not always at hand or affordable, especially considering 
that most new ML applications involve start-ups with small teams and budget constraints. 
With the proposed method, we want to present a possible way to overcome such 
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shortcomings. In this work, we focused on developing a new workshop methodology 
packaged in a toolkit aimed to assist ethical design of upcoming technologies that will 
become ingrained in daily life.  

The toolkit includes guidance and materials to help a member of the team to act as 
a facilitator; in a sense, working as a master in a Dungeon and Dragons game. Using the 
toolkit, the facilitator can set up a scenario related to future ML applications, with a focus 
on algorithmic social justice – i.e., designing algorithms including fairness, transparency, 
and accountability. The toolkit aims to stimulate discussions about algorithmic social 
justice in future ML applications, therefore it is meant to be used by multi-disciplinary 
teams, such as data scientists, product managers, and AI engineers.  

We do not present the MiniCoDe toolkit in opposition to existing workshops; rather, 
the format should be seen as a companion to these strategies and our attempts at 
condensing our insights into executable steps to broaden the use of such methods and 
concerns. The toolkit material is rooted in Design Fiction, an interdisciplinary method 
that can allow participants (e.g., product managers, developers, NGOs) to generate 
scenarios (e.g., storyboards) to expose potential bias and reflect on mitigation strategies. 
By using scenario-based design, design fiction prototyping can provide opportunities to 
reveal aspects of how technology will be adopted. Therefore, design fictions are a tool 
to investigate the implications, ramifications, and effects of technology in the future. 
Although it is not easy to predict the future, we know that high-tech products, such as 
smart drones or driverless cars, are going to rely on machine learning in the coming 
decade. Nevertheless, machine-learning algorithms will almost certainly harbour some 
form of implicit bias. For example, Caliskan et al.’s[1] academic paper, “Semantics 
Derived Automatically from Language Corpora Contain Human-Like Biases,” published 
in the leading scholarly journal Science, described an autonomous intelligent agent 
associating words like “parents” and “wedding” to feminine names. In contrast, career-
related terms like “professional” and “salary” were assigned to men. Several studies 
exploring stereotyped data used to train machine learning applications provide evidence 
that the word-associating agent flawed strategy may be used to train a CV-analyser 
service with consequences on gender balance. 

This research is underpinned by the question of: How can we uncover and mitigate 
bias in novel machine learning (ML) applications during (not after) the design process? 
In other words, How to best support ethical design of these emerging technologies, which 
will be embedded in everyday life? 

2. Related Workshops 

Workshops have played an essential role in HCI for a long time as a way to engage 
participants in new designs or research opportunities, allowing researchers to investigate 
a wide range of designs and user concerns, including creativity [2,3], user participation 
in the design process [4, 5], user experiences [6, 7], and design fiction [8] to name a few. 
Our approach is based on these traditions, but our efforts are focused on packaging 
workshops in terms of guidance and materials suitable for a team leader to act as a 
facilitator, as well as shifting the workshop's objective away from designers and 
researchers and toward participants. Therefore, we employed design fiction as a cross-
disciplinary method for designers, engineers, and product managers, among others, to 
reflect on the impact of technology, products and services from a human perspective and 
link this to possible futures.  



Design Fiction is an interdisciplinary approach [9,10], usually implemented in the form 
of a participatory design workshop to enable participants to build and reimagine concepts 
into scenarios and, in MiniCoDe workshops, assist machine-learning experts in 
identifying potential bias and considering mitigation solutions. Design Fiction 
prototypes [11] can provide an opportunity to disclose aspects of how technology could 
be embraced by combining logic and fiction. As a result, Design Fiction prototypes serve 
as discussion starters [12,13] for future implications, repercussions, and effects of 
technology. 

Algorithmic bias has been recognised as a relevant issue in ML applications. For 
example, IEEE and ISO are currently developing standards that cover algorithmic bias. 
A new Joint Technical Committee (ISO/IEC-SC42) has been established to develop 
standards related to AI. However, mitigating algorithmic bias is far from an easy task. 
Discursive Strategies, such as workshops and discussion forums, are an exciting class of 
approaches to mitigate algorithmic bias, which guarantees humans to override automated 
decisions where necessary, dealing with situations in which machines would struggle 
[14]. In this work, we use Design Fiction as a method to introduce a discursive strategy 
for ML applications to allow participants to create and reconfigure concepts into 
scenarios to expose potential bias and reflect on mitigation strategies [15].		

3. Design Fiction Toolkit 

In this work, we used a set of guidance and materials, i.e. the Design Fiction Toolkit, as 
a method that combines Design Fiction with other rapid ideation techniques to create 
concepts and storyboards illustrating the participants’ reflections on ethical and social 
impacts of ML applications in society. Our Design Fiction Toolkit was first designed to 
exploit physical interaction and run in-presence workshop sessions. We have adapted the 
toolkit digitally to allow for its usage in remote workshops, as also dictated by the current 
state of the COVID-19 pandemic. The Toolkit comprises a guide board summarising the 
instructions for the facilitator and a recap of each workshop phase with its expected 
duration, a deck of cards from The Thing from The Future, and a deck of MiniCoDe 
Ethics cards (Figure 2). The digital version of the Toolkit was developed on Miro, an 
online collaboration platform supporting remote and simultaneous access and editing. 

Two co-design workshops were used to test and evaluate the co-design methodology 
embedded in the Design Fiction Toolkit. The first one has been developed as a pilot study 
and included a UX Designer with industry experience and two academics with a mix of 
design and computer science backgrounds (e.g. machine learning). The second workshop 
involved a diverse mix of participants, including an academic with a design background, 
a start-up consultant with financial and strategic background, an NGO director with 
ethical AI experience, and a developer with relevant experience using experimental 
research approaches. 

The second workshop was called MiniCoDe — Minimise Algorithmic Bias in 
Collaborative Decision Making with Design Fiction — was organised as a 3-hour session. 
The following section describes the phases of the workshops. 



4. Key Workshop Phases 

In the following, we describe each workshop phase in detail (see fig. 1). The four distinct 
phases underlying our workshop approach are: Prepare, Ideate, Refine, Reflect and 
Storyboard. 

4.1. Prepare 

This phase happens before the actual workshop and involves just the facilitator, who 
needs to set up the context of the workshop. We drafted a guide for her to follow and 
crafted a sample narrative about the workshop topic. The toolkit provides a guideline 
prepared in advance and based on the standard 3-structure narrative (challenge, climax, 
ending) [16], prompting the facilitator with three questions to generate characters and a 
story arc. By following the template and answering the questions, the facilitator can 
outline a brief fictional narrative for inspiration during the workshop. The short story 
used to set up the scenario is part of a set of materials called the Inspiration Wall [17]; 
inspiration walls are usually set up as a series of pictures to set participants’ mood in 
participatory design, for example, but we complemented it with additional materials to 
make the participants’ experience more immersive. In our toolkit, the Inspiration Wall 
includes four elements: a brief story (titled “Cryptonite”), a fictional timeline — a 
PowerPoint template, and a design brief to help participants to focus on the task at hand. 
The Inspiration wall also mentioned a potential consequence or ramification of the 
application under investigation. The first three stages of Johnson's description of 
developing a Design Fiction [18] are reflected in this technique. This might be 
considered Act I of a larger story that the participants were to compose later. The 
objective is that by offering a narrative to the participants, the problems involved with 
constructing a Design Fiction will be mitigated, and a beginning point for investigation 
will be provided. 

 
Figure 1. MiniCode workshop phases. 
 
 

 



4.2. Ideate 

The facilitator welcomes the participants and introduces the workshop. She explains the 
different phases of the workshop, just as one would do when setting up a board game by 
stating rules and turns. Then she proceeds to read the prompt prepared in the previous 
phase to all participants. Groups are then formed to cluster a mix of participants with 
different backgrounds. Each participant is given 5 minutes to generate 6-8 ideas related 
to the given prompt and write them on post-it notes (digital in case of using Miro).  

According to research on idea generation, there is a link between producing many 
ideas and the number of good ideas that result [19]. The advantage of employing the 6-
8-5 method was the pressure of coming up with a specific number of ideas in a limited 
amount of time. This activity is individual to foster contributions from all participants 
and avoid confident participants that speak anything that comes to mind to dominate 
introverts. Furthermore, by drastically empowering participants' unique and personal 
visions, we speed up the boundary testing and subsequent growth of the shared design 
area while also establishing crucial competencies for participants that will be used 
beyond the workshop. Once everyone is done, each member pitches their ideas to the 
group for the next 15 minutes, discussing which ideas sound promising and should be 
carried over. This provides a good starting point for idea generation, as each group will 
finish this phase with 10-15 idea seeds that will be refined and selected later. 

4.3. Refine 

At this stage, participants are asked to refine the ideas generated within each group with 
the help of a special deck of cards: The Thing from The Future [20]. The deck aims to 
create the most interesting and thought-provoking descriptions of hypothetical things 
from various futures. 

This prompt indicates what section of society or culture the thing-to-be-imagined 
comes from, describes its type and recommends an emotional reaction that it may elicit 
in a present-day spectator. It is initially composed of four types of cards: ARC, 
TERRAIN, OBJECT, and MOOD. By selecting one card for each kind, players form a 
prompt to generate ideas for artefacts from the future. We chose only to use the 
TERRAIN, OBJECT, and MOOD cards in our workshop. We discarded the ARC cards 
since those are about imagining a future scenario given previously by our Inspiration 
Wall in the design brief. Such cards aim to provide inspiration and focus the ideation on 
broader scenarios considering culture, society and emotional settings. 

The facilitator gives each group 20 minutes to select in turn one card for each of 
these types and use them to enrich the ideas they have generated and form new ones. 
Then each group will have 10 minutes to discuss and select a single idea that will develop 
their candidate concept. 

 



 
Figure 2. The Thing from the Future (upper-left corner) and the MiniCoDe Ethics & AI original deck of cards 
inspired by five principles re-elaborated from primary Ethics and AI literature.  

4.4. Reflect 

Finally, at this last stage, another deck of cards, MiniCoDe Ethics and AI is used to aid 
participants in reflecting on their candidate concepts and discover and remedy built-in 
bias. Each card represents a different AI Ethics concept taken from the widely popular 
framework by Floridi [21]. We reported multiple levels of details for each concept [22], 
together with a couple of examples describing how bias affects real-world scenarios and 
how it can be mitigated. Each group picks two AI principle cards and discusses for 20 
minutes how they can inform the candidate concept using these principles:  

• Non-Maleficence: e.g. is the training data appropriate for the intended use? 
• Justice: reflect on diversity, equality and inclusion 
• Beneficence: consider beneficiaries of the application, whether individual 

users, groups or the whole society 
• Autonomy: transparent communication about potential risks 
• Explicability: e.g. is there any process in place to review the integrity of 

the AI application over time? 
Finally, groups draft a storyboard of their final concept design and pitch it to the other 
groups to get their feedback. Instead of results that try to attain consensus and 
conclusions to solve a shared pre-defined problem, this allows us to get a more 
comprehensive understanding of various unique and contrasting viewpoints. 
 

4.5. Storyboard 

A storyboard is a visual representation of a story's scene-by-scene progression. It's made 
up of a sequence of sketches arranged chronologically and accompanied by annotations. 
Storyboarding is more than just a list of the most salient information in a story. When it's 
time to collaborate and make critical, creative decisions, it's a method that gives team 
members a tangible, visual flow of a concept.  The MiniCoDe storyboard template 
provides a simple process for creating storyboards: Using a storyboarding template 



available in our digital toolkit, groups can quickly build a storyboard from the notes 
previously produced. Alternatively, they might start with a piece of paper. 

1. Groups can draw their storyboard frames but keep them rough and plain, 
excluding any complex visual details. 

2. Groups can edit their storyboards to add details to their narratives with the 
most significant visual cues, such as user personas, customer journey, and 
multi-channel service design (e.g. access apps via personal devices or 
kiosks). 

3. Groups are guided by filming techniques to sketch frames: zooms, pans, 
tilts, dollies, trucks, and pedestals are examples of camera motions. 
 

 
Figure 3. A storyboarding template helps capture the workshop insights.  

5. Deployment Study 

This section reports on a study we carried out to test the toolkit on a group of experts to 
validate its applicability in a real-world context. Our study aims to evaluate whether 
MiniCoDe toolkit provides an aid for ethical design of emerging ML applications, which 
will be embedded in everyday life. 

5.1. Participants 

Two co-design workshops were used to test and evaluate the Design Fiction Toolkit we 
developed. Pilot study 1 included a UX Designer with Industry Experience and two 
academics with a mix of design and computer science backgrounds. Pilot study 2's 
participants were an academic with a design background, an NGO director with ethical 
AI experience, and a developer with relevant experience using experimental research 
approaches. 

5.2. Procedure 

We introduced the Design Fiction Toolkit to participants, going over the various phases 
and what each entails. The facilitator was one of the authors with no expertise in 



facilitating workshops that followed the toolkit guidance. Both workshops lasted about 
3 hours each. 

5.3. Findings 

Participants seemed to like the overall workshop design and were entirely invested in the 
whole process. At the end of the workshops, we’ve got some feedback from participants, 
referring to the Toolkit as a good way to provide guidelines to teams willing to 
investigate the impact of new technologies on society. The facilitator was able to put 
together both workshops with little experience on facilitation and the workshops' outputs 
confirmed the efficacy of the toolkit. In particular, participants were able to generate 
interesting outputs and participants (academic and co-design experts) confirmed the 
effectiveness of the workshops generated by using the toolkit.  

Finally, while ethics frameworks have been criticised by experts for ‘Ethics Washing’ 
[23] we noticed instead a different interpretation, where participants appreciated the 
more operational use of ethics principles provided by our toolkit using cards citing real-
world examples embedded in the workshop format resulting more useful in workable 
settings. 

5.4. Limitations 

While participants generate the outcomes, we recognise that facilitators always influence 
the outcomes. Nevertheless, the toolkit should help the facilitator to take an aseptic 
attitude. We notice Cage's concept of chance [24] in the effective decision-making 
process driven by quick decisions and improvising with limited resources and the 
execution of the incidental consequences. Finally, the workshops are demanding to 
facilitate; the workshops require a firm commitment from the participants at the outset. 
It is challenging to maintain a fully open flow structure as both the facilitator and the 
participants become invested in the outcomes. Insights can be elusive and challenging to 
capture. To mitigate such issues, we noticed that toolkit materials encourage participants' 
enjoyment and the storyboarding phase helps capture the workshop insights. 

6. Conclusions 

What is the nature of the design knowledge produced in these workshops? The toolkit 
focuses on redistributing and re-framing a given design study question to address and 
suggesting unique human ways for coping with a worry rather than solving and 
controlling an issue. To us, this opens up the possibility of using workshopping in 
entirely new ways, not just to test and explore a given design space or problem but also 
to play with and re-frame central concerns, bias, assumptions, and each participant's 
potential for agency and control over the narratives in which they participate. That is 
pivotal to uncover and mitigate bias in novel machine learning (ML) applications during 
(not after) the design process. As a result, the exchange works both ways: we get a view 
into a very intimate confrontation with new AI applications, and the participants take a 
step into their potential futures in an ethically grounded and safe-guarded manner, i.e. by 
critically appraising their algorithm designs before deploying those in the wild causing 
potential harm. 
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