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Abstract

Learning complex disciplines traditionally requires the adop-
tion of equally articulated methods and strategies. Design
does not escape this principle, on the contrary it enhances
some of its peculiar characteristics: very different skills, often
not aligned development and application times, tools com-
plexity, declare an environment where methods and practice
had always defined a non-linear educational scenario (Cen-
namo et al., 2011). The paper discusses the matter while
bringing a case study specifically defined with the purpose
to test a new educational scenario where a student is put
into conditions to experiment the entire Design process by

himself, being connected with different competences inside a

complex multidisciplinary environment, in order to develop a
physical Design solution for a user with disabilities.
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Introduction

Learning complex disciplines traditionally requires the adoption of
equally articulated methods and strategies. Design does not escape
this principle, on the contrary it enhances some of its peculiar char-
acteristics: very different skills, often not aligned development and
application times, tools complexity declare an environment where
methods and practice had always defined a non-linear educational
scenario (Cennamo et al., 2011).

This is even more true if we consider the operational aspects
in the practice of “making”, where good design is realised in the pro-
totype phase and then in the production of artefacts, smart devices,
vehicles, or any other product of a process, whether physical or
non-physical (Admiraal et al., 2019), or even services rather than
communication content. Taking the case of Enzo Mari as an example
could be considered banal, yet valuable for his contribution to the
thought of a Design for All approach and set of methods, in which
the person becomes actor of the process itself, thus determining the
practice and the final result (Ryan, 1997). What this approach implies,
however, is the necessary awareness of the complexity of Design in
its overall path, from the initial need to its solution in the final design
result. This complexity, of course, resides within the numerous
disciplines that, today more than ever, are essential to the concreti-
sation of the design process; this articulation of different knowledges
becomes a primary educational necessity, especially considering the
urgency of the environmental, economic, social, and cultural prob-
lems that we must face every day.

In fact, the possibility to invest time, money, competences
and, at last, our global effort into a different approach to production
of artefacts could lead us to a different story, where production is
not anymore related to some other place, some other country, but
instead it is strictly interconnected with local activities. Which is, at
last, one of the more effective strategies to intervene into a global
world, where global problems produce global negative effects, how-
ever much more damaging countries where production benefits do
not belong to.

Didactics Transformations and an Effective Strategy

Hence the need to significantly transform didactics in Design, which
like all disciplines has seen over the years an increased sensitivity

in this direction, with operational actions experimentations, some-
times very detailed (Sancassani et al., 2019); this condition depicts a
clear direction, already outlined by the principles of Systemic Design
(Sevaldson, 2013), where outputs of a system become input of
another, in a continuous, flawless process.

Systemic Design implies, moreover, a new attention to the
values of local production, not opposed but juxtaposed to global pro-
duction, whose advantages cannot be hidden by the negative effects
produced mainly by the flattening of territorial specificities, bent to
low-cost production, to the advantage of some geographical areas,
while being detriment of many others.
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As given by Anderson (2013)

under somewhat different historical conditions, firms using a

combination of craft skill and flexible equipment might have

played a central role in modern economic life—instead of
giving way, in almost all sectors of manufacturing, to corpora-
tions based on mass production. Had this line of mechanized
craft production prevailed, we might today think of manufac-
turing firms as linked to particular communities rather than
as the independent organizations that, through mass produc-

tion, seem omnipresent (p. 69).

One last element must be introduced, however, specifically
in the field of information, being it the basic ingredient of knowl-
edge: if it's true that a key element of the transformations we are
talking about is the connection of knowledges, then it is necessary
to rethink the principles on which we base the transmission and
sharing of content, specifically referring to what we know about a
subject that is undergoing design investigation. It means opening to
diverging logics, somehow distant but not in contrast with traditional
intellectual protection, certainly not to violate the rights of those who
develop such knowledge, but on the contrary to enhance their iden-
tity on a local and global level.

Complexity, global issues with local effects, the need to
extend skills, access to knowledge, enhance localisation by con-
sciously exploiting the global network: these are challenges that,
in order to be addressed, cannot but pass through the filter of a
multidisciplinary approach, of interconnections between different
knowledge, to be learned in the field, even before the level of higher
education (Admiraal et al., 2019).

In fact, this set-up has the possibility to be enabled imme-
diately, on a solid and dynamically evolving basis, by bringing the
contemporary Designer closer and closer to places, methods and
people who are already working on these fields, i.e., exploiting the
Open Design movement, which through the Makers in Fablabs com-
munities has been active for over three decades in the field of local,
digital, interconnected and shared production (Anderson, 2013).

While it is true that Fablabs and Makers have existed for so
long, it is also true that they have never really emerged in the field
of practical and effective production, and this is not so much due
to wrong choices or strategic errors, but more incidentally; it is to
highlight a structural difficulty in adhering to globally standardised
models of production, which badly intersect the trajectories of local,
digital and interconnected action of Makers. However, curiously
enough, this problem crosses the road of globalised production,
making it critical within contemporary society, especially considering
the environment issues and the social balance urgently needing to
be restored on a global level.

Is it a good opportunity, then, to act in synergy between the
level of global tradition and local innovation? The easy answer is yes,
but it requires to rethink the training of the Designer, who can no
longer follow traditional paths (Silva Pacheco, 2019). It is necessary
to restart by experimenting new ways of learning the discipline of
Design, experimenting in the field the practice of interfacing with
other knowledge, whatever it may be, necessary from time to time to
the cause of conscious design.
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Case Study

The case study Design environment of the Gamelon Pad project,
developed within the research activities of the Open Design group,
where Making and Local Production connections are experimented,
as part of the virtuaLAB (Politecnico di Torino) activities, in collabora-
tion with Fablab Torino.

The objective of the project is the practical experimentation
of the principles of Open Design (Aparisi et al., 2021), through the
methodologies of local production, with digital fabrication tools,
but above all in connection with networked knowledge strictly
related to specific needs. In detail, the project addresses one of the
areas that best match the principles of enhancing the Design for
People, to support their needs, especially when these are particu-
larly important, such as the inclusion of subjects who otherwise
could not enjoy specific experiences due to disabilities of various
kinds (Peng et al., 2022).

Disabilities are inherently challenging (O’Kane, 2016),
because they are always particular, not easily framed in standards,
commonly specified and designed for people without disabilities.
For this reason, they are an ideal case for experimentation, due to
their specific complexity and, above all, to the fact that the traditional
approach has clear difficulties in meeting these specific needs.

In detail, the purpose of the research consists in the devel-
opment, up to the level of a local, personalized production, of a game
controller device, a gamepad for video games adapted for use by
people with orthopaedic/motion disabilities, or generally related to
the sphere of body movement.

The disciplinary scheme of the project Fig. 1 represents the
inclusion of the methodological aspects of Open Design, orthopae-
dic/motion skills, hardware and software technological expertise, 3D
virtual modelling and digital additive manufacturing.

Fig. 1
Gamelon Pad. Methodol-
ogy scheme with Design
process and disciplines.

® Hackability Scheme, by F. Valpreda, N.
elonment Scalzotto.
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What characterises the project, however, is the fact that all these
skills have been acquired by drawing them from the experts in the
field by a single student of the bachelor’s degree in Design and
Communication of the Polytechnic of Turin. This choice led to the
definition of an experimental didactic scenario specifically useful

for the purpose set beforehand, that is the verification of the initial
hypothesis (Tsoumpri, 2019): is it possible to train new designers
who are able to provide the whole process, making conscious use of
related skills, digital fabrication tools, verification and multidiscipli-
nary validation tools, at a local level but always in connection with the
global network?

The design experiment led to define the acquisition of
specific skills and experiences provided in order to make the young
designer able to develop such a complex device.

Before delving deeper into the design process, it is neces-
sary to understand what the methodological process followed was
and in particular who are the actors that influenced it. The project
revolves around the hypothesis that when dealing with disability-ori-
ented design, structuring it as a linear process, from designer to user,
is reductive, if not counterproductive. This is because of the intrinsic
diversity of the world of disability, which is therefore complex, if not
utopian, to group or define in categories without partially distorting
the needs of the individual. To solve this natural criticality in this con-
text, the Maker takes over, helping to define the solution for the indi-
vidual and through an Open-Source circuit (fundamental in opening
a direct modification channel with the peripheral, useful in mitigating
the complexity), provides feedback by expanding the gamepad’s
range of performance. If this process can be assumed to be valid
at the moment of commercialisation, it is also valid in defining the
interaction with the project and all the development upstream, in
creating the right logical process so as not to run into a solution that
is too generic, i.e. traditionally industrial, but neither is it too specific
and anchored to the end user (in this case Fabio, the project tester).
The process is called “two-entry”, or more correctly “two-roles”.
There is an initial phase where a gamepad is designed focusing on
providing a set of possibilities derived from the analysis carried out
on the scenario (pathologies, symptoms, kinesiology, existing periph
erals, etc.), not at all different from the process commonly carried
out in didactic exercises where questions hypothesised by a usually
wide-ranging scenario are answered. This is followed by a subse-
quent phase of confrontation with the user, playing the role of Maker
where the possibilities offered by the gamepad are used, extending
them, modifying them, shaping the solution to meet the needs of the
individual (in this case Fabio). This step is made more solid by the
simultaneous collaboration with different subjects, between virtu-
aLAB Polito and Hackability. The role of the Maker, interpreted in a
temporary key during the confrontation with the end user, is a hybrid
designer/producer/intermediate user (intermediate prosumer),
since in order to design the final solution, the gamepad itself must be
conceived in the beginning for its role of fruition and modification. A
useful abstraction to understand these two roles is to imagine them
as two separate and distinct persons: a designer endowed with the
know-how necessary to design an artefact from scratch, and a Maker
endowed with the equipment but not the knowledge necessary to
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design the peripheral from scratch, and a boy with a disability (user),
who only communicates with the Maker. The designer asks the
question “how can | design an inclusive peripheral that can respond
to a range of hypothesised scenarios? That is also accessible to the
Maker to modify it with his tools?” The Maker in turn asks “How can

I modify this component to meet the needs of the user? What should
| report as a criticality of the peripheral to the designer?” According
to this logical process, general needs arise first, into which the needs
of the individual (Fabio) are then inserted. The world of video games
is vast and complex, so also the end user. He has an active role, he
performs a fundamental verification action to effectively respond

to the complexity of the two worlds, video games and disability, by
determining the times and means necessary to provide feedback.
The user’s feedback is not lost the moment it reaches the Maker but
is translated into performance and included as a modification in the
gamepad circuit. The user in this context is not only the person with
a disability but often also his or her support sphere (a counsellor,

his or her therapist, etc.) who can contribute fundamental feedback,
adding value to the network of competences necessary for the devel-
opment of a complex project.

Fig. 2
Gamelon Pad. Hardware
developed, prototyped
and tested by Nicola
Scalzotto. Photo, by N.
Scalzotto.

The results achieved Fig. 2 offer a quite promising picture, certainly
returning operational functionality to the subject undergoing experi-
mentation, but above all showing that the student designer has been
able to follow the entire path by personally completing every single
step of the design, prototype Fig. 3
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Fig. 3
Gamelon Pad. The first
mock-up used for UX
(User Experience) testing.
Photo, by N. Scalzotto.

and production journey Fig. 4,

Fig. 4
Gamelon Pad. First
prototype with preliminary
buttons layout study.
Photo, by N. Scalzotto.

until the delivery of the fully functional device.
Note that the device is also designed to be adaptable Fig. 5;
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actually, this is not an innovation by itself, except that, being able to
operate with digital fabrication at a personal level, such adaptability
is feasible locally in time and at costs that amount to a fraction of
what they would be with a traditional approach.

The methodology adopted refers to complex processes and
networks of values, particularly referring to the aspects of complex-
ity in which “The interest and awareness in the concept of complex
thinking as a competency for educational innovation can be con-
sidered one of the causes of the recent increase in publications”
(Ramirez-Montoya et al., 2022, p.11).

In this regard, we would like to highlight in particular the most
relevant keywords that characterised the present work: creative think-
ing, complex thinking, health epistemology, systemic thinking (Horn et
al., 2022), multi-disciplinary, technology integration, and open design.

The most significant result lies in the increased awareness of
the student designer (Hays, 2013), who acquired a greater ability to
connect heterogeneous cultural values, developing solid guidelines
for a coherent design, and finally adopting and integrating different
technological solutions, while practicing and verifying them in the
lives of the people targeted by the products/services created.
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Fig.5
Gamelon Pad. The com-
plete device with “T” and
linear shape setup. Photo,
by N. Scalzotto.
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Conclusions

The Gamelon Pad offered the possibility to test a promising, efficient
and effective approach to a multidisciplinary design process starting
from the educational experience, since this has been widely identi-
fied as the proper place where to introduce innovation to be driven in
the future production strategies (Ryan, 1997; Sevaldson, 2013).

In summary, the project offers preliminary evidence of the
reasonableness of the starting principle, which sees the learner as a
subject involved in complex, interconnected and dynamic processes,
but facilitated by advanced and accessible technologies, certainly,
but above all by a new way of managing the connections between
knowledge, the sharing of skills, the development and production of
artefacts and services Fig. 6.

SeNAURYE ' Fig. 6
»
U @ - Gamelon Pad. Fabio using

the final prototype. Photo,
by N. Scalzotto.

What is clear is the radical change in the relationship between
objects/people/environment, with obvious advantages for the
territorial policies of production, where new principles and prac-
tice of Design can regain the values of connection with the human
being and the environment that are now considered by many as not
questionable.

The project, while approaching certain specific conditions,
is to be considered at starting stage; with the appropriate means
multiple futures can be envisaged, even not strictly related to the
peripheral per se, with the constant technological race of digital
manufacturing and the sedimentation of realities more focused on
data sharing and production potential; a future full of more accessi-
ble peripherals cannot be excluded, not only in the gaming field. The
next version for Fabio is currently being assembled, with improve-
ments on weight and usability of the controls. Gamelon Pad will be
available on the Hackability portal and major online project sharing
sites in the form of instructions and files. Considering how the pro-
ject is structured we foresee in the future its ascription as a solution
focused on economic return or localized, specific small-scale pro-
duction. Indeed, from the technical point of view, it would be possible
to translate Gamelon Pad into a more stable product with just a light
adaptation to a more robust, but still flexible digital manufacturing
system while possibly expanding it with a set of external buttons and
a flight joystick configuration in the near future.
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In the didactics of design, especially when deeply connected to
research and experimentation, the question that must always be
asked is whether the tools provided are capable of withstanding the
challenges that will be posed to students, with a perspective, evi-
dently, to doing what is possible to prepare them for the much more
complex challenges of the professional market. This approach is
therefore to be considered not only didactics, but design itself, con-
sidering the perspective whereby the subjects (students) need to sat-
isfy certain fundamental needs (learning experience) while designers
(teachers) have the task of providing the solutions. Seen from this
point of view, the mode is exquisitely a prerogative of design, which
certainly makes design practice one of its fundamental objectives.
This approach envisages the identification of solutions that bring
about a certain continuity of action over medium to long periods of
time, but which in reality, unfortunately, clashes with increasingly
rapid, unpredictable innovation processes brought about by a global
society that acts globally but affects locally without offering much
room for adjustment in the long term. It is therefore a question of
devising strategies that are able to look far, geographically and
chronologically, but to act close: we can no longer determine our
far-reaching choices solely by means of a uniform time scale, as this
is either too extensive or too limited. For this reason, in a research
field aimed at digital technologies in design, it is necessary to make
knowledges transversal, to mix one another and to support subjects
so that they share their knowledge, attributing the greatest value not
so much to the products of their own ingenuity as to the ingenuity
itself. In this sense, the Open-Source approach is promising because
it originates precisely from the idea of putting people at the centre,
an approach very close to Design but never practised seriously
enough to make it unequivocal, inescapable. Certainly, at least in
didactics, a subject to put at the centre is already there and it is clear:
the student. He/she is the school’s cultural target, he/she is young,
he/she carries with him the value of the new and of innovation, and
he/she will be the next inhabitant of this planet: and if we have not
been able to leave it to him/her as he/she deserves, we should at
least try to teach him/her not to make our own mistakes while having
inhabited the World before.
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