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Abstract
Robots increasingly enter our everyday environment in an ef-

fort to fulfill people’s needs. Yet, users themselves are not as of-
ten included in the design of these technologies as co-designers.
This paper seeks to provide an example of a long-term co-design
methodology that amplifies older adults’ participation in the de-
sign of social robots, a technology that will directly impact them.
We present seven different stages as examples of this methodol-
ogy that build on each other to engage users as co-designers and
discuss the methodology through research through design (RtD)
evaluation criteria: process, invention, relevance, and extensibility.
We have successfully deployed these seven stages over the course
of a year in a home social robot co-design project with 28 older
adults. We demonstrate the value of leveraging people’s lived tech-
nology experiences through co-design and research through design
activities.
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• Human-centered computing→ User studies.
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1 Introduction & Background
As the older adult population increases worldwide [1], we find

more potential for social robot technology to innovate ways to
reduce people’s loneliness [21], promote social engagement [6, 18],
and assist with healthcare [14] and mental wellbeing [13] with
its companion-like features. With the increasing development of
social robots for older adults [5], it is crucial that designers of
the technology reject older adult stereotypes and understand how
these technologies may impact older adults’ lives, wellness, and
autonomy [5]. Drawing on stereotypes, such as older adults be-
ing unable to use technology, prevents older adults from being
seen as meaningful contributors to the design processes of future
technologies [16]. Co-design and participatory design are valuable
methodologies to incorporate users into design processes, amplify
their voices that are often not heard in technology design [10], and
empower users as purposeful contributors to design [8]. Participa-
tory design and co-design have been well studied and utilized in
human-computer interaction (HCI) and design research fields, and
researchers have been adapting them to designing human-robot
interaction (HRI) in the recent years [4, 17, 18]. As robots are be-
coming more commercially available in various parts of our lives,
researchers must equip themselves with a mindset to study these
systems in the real-world context [15] and design these systems in
partnerships with end-users [19].

1.1 Co-Design of Robots
Co-design and participatory design are often used interchange-

ably in technology design. We refer to our work as co-design or
collaborative design (i.e. “processes of creative cooperation” [22])
to emphasize the role of users as co-designers. Engaging users in
co-design can empower them and provide a sense of ownership
in the decision making of technology development [11]. This is
accomplished through democratizing innovation by mediating the
power dynamics between researchers and participants [3]. Partic-
ipants can leverage their prior technology experiences and their
environmental knowledge to conceptualize new devices while en-
gaging in frameworks such as experience-based co-design [12]. By
shifting power dynamics and empowering participants, researchers
and participants engage in joint inquiry and open spaces for joint
imagination, resulting in improved idea generation and decision
making, encouraged collaboration and creative approaches, and im-
proved users’ satisfaction of the product [22] or technology. Despite
these benefits to technology design, there are several challenges
in adopting co-design and participatory design methodologies in
HRI research [4], such as a lack of reliable robot platforms that
users can live with in long-term in the target social context to
support experience-based exploration and a limited set of method-
ologies and tools suited for exploring such long-term robot design.
However, as co-design tools become more available from pioneer-
ing works and commercial robot platforms entering the market,
co-design approaches to study robots in social contexts are becom-
ing a more viable research option. In co-designing social robots,
HRI researchers have engaged users in participatory design work-
shops [17], card sorting [5, 18], sketching [17], storyboarding [4],
role-playing [4], and prototyping [4, 17], activities that also support
research through design (RtD).

1.2 Research through Design
As more robots enter people’s social contexts and we seek to ad-

dress “wicked problems” in society [20], it is critical that researchers
understand how people will engage with these robots in the given
contexts [15]. The RtD paradigm in HCI [23] (originally from [9]) is
one way to address wicked problems, applying it to contexts such
as HRI. As HRI researchers address wicked problems, we must be
mindful of our design space and stakeholders as we create these
new technologies. RtD allows design researchers to identify op-
portunities for technologies and frame and reframe the problem
space, creating artifacts as the process unfolds [23]. It also provides
engineers with grounding and inspiration for technology develop-
ment. After iteration and critique, the developed technology can be
evaluated by the development process, invention, relevance, and
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