
LA 
RICERCA 
CHE 
CAMBIA

Venezia, 1-2 dicembre 2022

Atti del terzo convegno nazionale  
dei dottorati italiani dell’architettura,  
della pianificazione, del design,  
delle arti e della moda

A cura di Luca Velo



Giunto alla terza edizione, il convegno La ricerca che cambia (Venezia, 1-2 dicembre 
2022) si è tenuto presso la Scuola di Dottorato dell’Università Iuav di Venezia e ha inteso 
mettere in dialogo i metodi, gli approcci e le questioni della ricerca con la comunità 
dottorale nazionale nei campi dell’architettura, della pianificazione, del design,  
delle arti e della moda (SSD: ICAR/10, ICAR/11, ICAR/12, ICAR/13, ICAR/14, ICAR/15, 
ICAR/16, ICAR/17, ICAR/18, ICAR/19, ICAR/20, ICAR/21, L-ART/03, L-ART/04, 
L-ART/05, L-ART/06) al fine di monitorare i cambiamenti in corso e di contribuire  
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1 introdʋCtionс a Cɾallenɽinɽ ʆreSent aS ɸaCʁɽroʋnd  
of tɾe reSearCɾ

Even if it was firstly conceived almost 
a century ago, artificial intelligence 
(AI) is now increasingly pervading 
the world around us. From services to 
products, they can shape new kinds 
of interactions and behaviors, and 
open up unforeseeable opportunities. 
Indeed, “AI is helping us to solve some 
of the world’s biggest challenges” and 
the way we are going to approach 
it “will define the world we live in” 
(European Commission, 2018, p. 2).
This sentence effectively synthesizes both the goal and the motivation of 
the inquiry. This is the time to define how we should handle this thriv-
ing matter and design research needs to engage in the discourse and take 
responsibility within this process. To positively do so, it needs to deal with 
the main disciplines involved. AI, in the form of its widely spreading subset 
ML, can be a tool for Design to address the challenges humanity is facing, 
and Ethics could assist as an overarching frame to keep values in consider-
ation while designing within sociotechnical ecosystems.

The potential benefits of ML systems are undeniable. Though, they raise 
several concerns from designerly and ethical perspectives. The field is led 
by technical experts, often moved by the urge of unlocking new techno-
logical capabilities and missing a sense of the impact they have on socie-
ty (Antonelli, 2018; !ang et al., 2018). In this rapidly evolving environment 
designers’ empathy, transformative influence, and system-level thinking 
might positively contribute. !et, they lack ML knowledge, skills, language, 
tools, and methods, as well as proper education in design programs.

These premises already reveal that something needs to change and fast. 
Specifically, design research and education must “draw more extensively on 
knowledge developed in other established fields” (Meyer Ք Norman, 2020, 
p. 23), and being familiar with technology is paramount as it profound-
ly determines how people live. Sociotechnical systems require disci-
pline-based models to be overcome in favor of multi-competencies team 
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work (Davis, n.d.; Frascara, 2020; Friedman et al., 2019; Meyer Ք Norman, 
2020; Voǳte et al., 2020). Additionally, (Frascara, 2020; Meyer Ք Norman, 
2020) advocate the necessity to make ethics and design principles explicit 
in education.

In the attempt to address these urgent matters, the PhD basic research 
focuses on design education as a starting point to foster a new approach 
to deal with ML, integrating designers’ skills and attitudes and acknowl-
edging flourishing ethical theories about the topic (fig. 1). It targets design 
students with basic design competencies to enable them (i) to envision 
consistent, meaningful, and responsible solutions integrating ML, (ii) to 
handle ML as an asset to address current and future challenges, and (iii) 
set the basis for cross-fertilization and interdisciplinary communication 
between design and ML in the perspective of multi-disciplinary teamwork.

As highlighted in literature, the intersection of design and ML opens 
clear spaces for research, and the major issues concern how this technol-
ogy works, its capabilities and limitations, and the way to envision “novel, 
implementable AI things for a given UX problem” (!ang, 2020, p. 17).

2 natʋre and metɾodS of tɾe reSearCɾс toʍardS  
neʍ ɸoʋndarieS

While the transdisciplinary character of the research stems from the need 
to frame and solve complex problems for which disciplinary competences 
are not sufficient (Muratovski, 2016), the emergent nature of the addres-
sed issue configures the work as basic research and calls for an exploratory 
approach.

Indeed, once the problem had been recognized, the main research 
question (RQ) seemed clear: �ow to translate �� basic ľnowledge for design 
studentsъ However, because of the scarce literature on the topic, the process 
to reach this goal could not be as straightforward, and an action research 
approach has been implemented (Bresler, 2021; Koskinen et al., 2011; 
Muratovski, 2016; Robson Ք McCartan, 2015).

In a constructive spirit, each step of the research is crucial to inform and 
build the next, as reflected in the sub-research questions.

First, the research focuses on the roots, by trying to understand and 
identify the basic contents of the translation – ҀR�ӳ] WĻat can and Ļas to 
be translated from �� to Designъ – and the theoretical framing, format, and 
language suitable to communicate them to design students – ҀR�Ӵ] �ow to 
frame �� ľnowledge for transferъ

Then, it concentrates on the meta-task of design, looking for a possi-
ble integration of ML and ethics knowledge in the design process to test 
the assumptions from the previous steps through tools and models – ҀR�ӵ] 
�ow can tĻe tĻeoretical constructs be operationalized into models and tools to 
be implemented and tested in educational conteŋtsъ To conclude, it synthesiz-
es the developed knowledge and outputs in a pedagogical model as major 
outcome of the research – ҀR�Ӷ] WĻicĻ design education metĻod can support 
tĻe conceptualization of ��уinfused solutionsъ

To address these RQs, qualitative methods were the most adopted and 
reasonable choice.
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To begin, due to the limited materials available on the topic, a literature 
review based on a snowball sampling procedure and the content analysis 
of 16 case studies for public outreach of ML knowledge have been essential 
to gain a broad perception of what ML is, what it can do, and which are its 
major limitations that design and ethics can address ҀRQ1ҁ.

Then, further literature review was aimed at narrowing down the essen-
tial traits that characterize designers’ relationship with ML, and a prelim-
inary workshop investigated the preferable forms and contents for the 
translation ҀRQ2ҁ. The same strategy was applied to operationalize the 
generated theoretical constructs (inspired by ML and computer ethics 
knowledge) into tools and models ҀRQ3ҁ. The results of the experimen-
tal workshop experiences are at the base for the development of the trans-
disciplinary educational model that is being probed in European universi-
ties. Its validation is framed as evaluation research, articulated in multiple 
case studies analyzed with a mixed method strategy for the triangulation of 
qualitative and quantitative data coming from observation, formative tests, 
peer evaluation, questionnaires, oral, and written feedbacks ҀRQ4ҁ.

As perceivable, a research-through-design approach characterized the 
selected methodologies towards the exploration of new frontiers for design 
research. Though, even if the investigation tries to open the design disci-
pline to new fields and bring it to the center of current discourses, it is 
still difficult to communicate the value of a designerly approach and have 
it recognized in more technical cohorts. Indeed, an experimental and iter-
ative methodology (typical of action research) has proven fundamental to 
explore an uncharted domain, though, interfacing with technical disci-
plines (e.g. HCI) requires more interdisciplinary research methods. In fact, 
qualitative approaches are not sufficient to communicate with the techni-
cal counterparts, even if they are consistent with the context and aims of 
the research. On the one hand, to better dialogue with scientific disciplines 
connected to the issue at hand, design research should be better prepared 
to conduct inquiries with methodologies closer to their language. On the 
other, having the means to stress the importance and validity of thought-
ful, qualitative research (against soundly structured but meaningless ones) 
could help designerly inquiries to be appreciated in other fields.

3 ʆrodʋCinɽ ʁnoʍledɽe tɾroʋɽɾ and ɸeʏond  
tɾe deSiɽn diSCiʆline

Aiming to fill the foundational gap of transferring ML knowledge into 
design education, the portrayed basic research work offers theoretical 
systematization and tools that might benefit both design and the still fuzzy 
ML domain (Russell Ք Norvig, 2020, p. 704), including and applying related 
ethical knowledge.

Underlying these, three main requirements were assumed as essen-
tial to envision meaningful ML applications: (i) alignment to actual needs, 
intrinsic to a design-oriented process; (ii) consistency with the possibilities 
offered by the technology, implying basic ML knowledge; and (iii) respon-
sibility, which benefits from ethics-related theories. These highlight the 
interdisciplinarity of the proposed educational project, the development 
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of which was informed by two main strands of research (while a designerly 
application permeates the whole inquiry).

In relation to the theoretical constructs responding to RQ2, on one 
hand, the focus on technological consistency translated in a ML Design 
Taxonomy matching technical capabilities and human values (fig. 2). To 
the best of the author’s knowledge, it is a unique instrument to make ML 
accessible for (future) designers, design researchers, and educators, pecu-
liarly emphasizing a designerly perspective that makes technical knowl-
edge operationalizable by non-experts. It bridges designerly and technical 
perspectives on the envisioning of ML systems, which are at the extremes 
of a multi-level systematization and converge on the core capabilities ML 
systems currently have (ML tasks).

On the other hand, to help designers conceive responsible ML solu-
tions, two essential concepts have been derived from computer ethics and 
Responsible Research Innovation (RRI): 1) ML systems are a special kind 
of socio-technical systems (van de Poel, 2020); 2) It is important to inten-
tionally consider and embed values in artifacts early in the design process 
(van den Hoven, 2013). To do this, a Responsible Cycle for ML Design has 
been outlined and its core elements identified through a systematic anal-
ysis of the main AI ethical guidelines currently available and collected in 
(Algorithmic Watch, 2020) (fig. 3). The abundance of ethical concerns and 
approaches to support the design of ML systems has been finally synthe-
sized in the form of design-oriented cards.

Moreover, in practical terms, the research offers tools for different 
purposes: ML Agents for transferring ML basic knowledge for non-ex-
perts (fig. 4) (focusing on ML capabilities as minimal and focal elements); 
Concept Building Blocks to facilitate comprehension and give procedural 
information to the design of systems integrating ML; and the VALUable by 
Design expansion to encourage a responsible approach already in the early 
stages of the design process of such artifacts (fig. 5).

Finally, the research outlines an educational method for ML design – 
including the developed theoretical constructs, models, and tools – as a 
basis on which to build transdisciplinary didactic activities.

Even if the findings have the potential to expand their target audience, 
making design research a transversal asset to various human fields dealing 
with the design of ML solutions, the PhD timeframe only allowed for test-
ing them within design education in the form of (four) workshops.

So far, they have proven successful among students, who expressed their 
appreciation during and after the activities ended. The didactic approach 
and tone of the contents seemed appropriate even if students had no prior 
knowledge about ML, and the tools supported the participants in meet-
ing their goals. From a research standpoint, however, it is patent that the 
results are highly situated and, while guaranteeing multiple data collec-
tion methods and qualitative and quantitative analysis, the findings main-
ly reflect the author’s perceptions and interpretation. As anticipated, this 
limits an effective communication of the value of the research beyond the 
design discipline.

Additionally, to expand the impact of design research to further domains 
and enhance interdisciplinary communication, concrete experiments 
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bringing design and engineering or computer science students together 
should be conducted.

4 Contriɸʋtion and ʆotential of tɾe reSearCɾ

Due to its basic character, the research may open many paths for further 
inquiry spreading across multiple human realms and supporting the 
European strategic vision for AI and ML-related knowledge dissemination.

Of course, the primary application is in deign education, with an imme-
diately following extension to interdisciplinary contexts, including engi-
neers and/or computer scientists dealing with ML. For this, further quanti-
tative experiments can be implemented for more effective dissemination to 
technical disciplines.

The workshop format is meant to be flexible and replicable in different 
contexts and for various scopes. Thus, it can be adapted to be integrated 
into different design or ML-related courses, as well as offered as self-stand-
ing didactic experiences. More interestingly, it could be the foundation for 
a course development that, with more time available, could reinforce the 
problem-based learning model by leaving students more agency to explore 
ML possibilities, but it can also open new possibilities, using the same 
constructive approach to customize the developed tools and methods and 
address more specific design issues (in contrast with the general character 
expressly chosen for the Ph.D. research). Whereas, if implemented by exter-
nal parties, the framework should prove flexible enough to be replicable by 
others.

Similarly, proper reflections and experimentations may transfer the 
proposed approach and tools to non-design and/or lower levels of educa-
tional environments.

Considering the research outcomes (enabling design students to imagine 
(i) consistent and (ii) responsible design-driven ML-infused solutions, (iii) 
handle ML as an asset to address challenges, and (iv) participate in inter-
disciplinary teams to develop ML-enhanced solutions), additional medium- 
and long-term impacts could be envisioned. For instance, future designers 
with competitive curricula that respond to changing societal needs could 
reframe the current paradigm of professional work involving ML systems, 
unhinging the technology-driven approach toward more interdisciplinary 
tables.

Additionally, the increased competencies could give birth to experimen-
tal research projects at the edge of disciplinary boundaries or be adapted 
for third mission activities, opening the space for investigation in compa-
ny and professional design environments – to support the design, develop-
ment, and deployment of ML systems – but also to reach the lay public.

5 ConClʋSionS

To properly address the increasingly complex issues that the world 
is facing, cross-disciplinary contamination is essential and the desi-
gn discipline should be able to deal with knowledge and tools beyond its 
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traditional borders. In particular, technological advancements offer new 
challenges and possibilities for designerly interventions. This is why they 
are interesting subjects for design research.

Evidently, a lot still can and needs to be done at the intersection of 
design, ML, and ethics to expand the boundaries of the design discipline 
and let it contribute to currently thriving environments. However, deal-
ing with transdisciplinary topics and producing results that leverage inter-
twined knowledge and that might benefit different fields is not enough to 
effectively enable transdisciplinary communication. To this end, a greater 
commixture of methods and interdisciplinary cooperation might be helpful 
from the early stages of the research.

Figure 1: Research framing schema. (Image by the author)
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Figure 2: ML Design Taxonomy
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Figure 3: Responsible Cycle for ML Design
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Figure 4: Example of a ML Agent (Agent SP – Sequence Prediction), part of a tool to 
transfer knowledge about ML capabilities
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Figure 5: Concept Building Blocks and VALUable by Design expansion tools to support the 
envisioning of ML-infused solutions
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