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Abstract
The topic of trust has attracted increasing interest within HRI research, and is particularly relevant in the context of social
robots and their assistance of older people at home. To make this abstract concept of trust more tangible for developers of
robotic technologies and to connect it with older people’s living spaces and their daily practices, we propose a light-weight
method drawing on elicitation cards to be used at early stages of participatory design. The cards were designed to serve as a
guide for qualitative interviews at ideation phases. This was accomplished by using the cards connected to the living spaces of
the participants, their daily practices, and ‘provocative’ questions to structure conversations. We developed the method with
10 inexperienced interviewers who conducted 10 qualitative interviews on the topic of trust without cards, and who tested
the cards with 10 older adults. Our findings indicate that the method served as a powerful facilitator of conversations around
the topic of trust and enabled interviewers to engage with everyday practices of older adults; it also facilitated a more active
role for older adults during the conversations. As indicators of findings that can come from the cards, salient trust-related
themes that emerged from the analysis of card usage were the desire for control, companionship, privacy, understandability,
and location-specific requirements with regards to trust.
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1 Introduction

As socially assistive robots are being developed to support
older adults’ independent daily living in the Global North,
they are considered to enter everyday lives, homes, and inti-
mate spaces of people. The actual use of such robots is thus
entangled with very sensitive contexts and interaction expe-
riences, which brings in trust as a relevant quality criterion
for people to sustainably interact with assistive technology.
However, what constitutes trust in a robot for an older adult
can be very challenging to grasp in practice, and research
suggests that older adults are more likely to use a language
of distrust to refer to the development of technology in soci-
ety as a whole [32].

Capturing qualities and notions of trust in socially assis-
tive robots by older adults is challenging. However, the
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even bigger challenge occurs when we try to transfer these
notions into conceptual designs and robotic prototypes [60].
As empirical research in human–robot interaction (HRI)
requires interdisciplinary teams (e.g. gerontologists, social
scientists, and engineers), knowledge transfer may also come
with a significant loss of knowledge (e.g., when social sci-
entists do requirement studies that engineers should later
build on). While participatory design approaches involve
older adults in the conceptualization of novel robotic sys-
tems [11,34,36], wewitness a gap between the understanding
and the making. Reasons for this can be an overestimation
of a robot’s capabilities by older adults or a lack of techno-
logical readiness to implement desired functionalities [59].
However, it might also be caused by a lack of participation of
developers at early stages of ideation and conceptualization
[23].

It is crucial that developers gain their very personal feel-
ing and understanding of trust from the perspectives of their
target users [29]. However, the concept of trust in relation
to socially assistive robots is abstract and it can be hard for
engineers and older adults alike to talk about related sensitive
topics such as privacy and intimacy. Moreover, conducting
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in-depth interviews to elicit ideas about future robots needs
a lot of training and might be challenging for developers
working in a multidisciplinary engineering field. We lack a
participatory design approach that offers a low-thresholdway
for developers to gain a holistic understanding of contextual
issues around people’s everyday lives in their living spaces
and its relation to trust as a quality criterion for a socially
assistive robot.

Hence the aim of our research is to develop a method
for facilitating conversations and early engagement of older
adults with developers and programmers of robots in order
to establish a mutual understanding of topics related to trust.
We do this by taking into account people’s social practices
and by exploring places in people’s homes. We designed a
deck of elicitation cards that should on the one hand give
older adults an active role in the ideation of novel robotic
technology, and on the other hand empower developers with
little training to conduct in-depth interviews and learn about
the complex socio-material system in which a future inno-
vation should be integrated. We demonstrate how this was
accomplished by involving inexperienced interviewers (i.e.
master-level Informatics students) in the design of the cards
and a proof-of-concept study.

This article offers two main contributions: I, a deck of
elicitation cards as a new method for participatory involve-
ment of older adults and developers in the ideation phase for
assistive robotic systems with a special focus on trust and
places in the home; and II, illustrative findings on trust and
imaginaries of robots in people’s living spaces as facilitated
by using the cards.

The outline of this article is as follows: In the next sec-
tion, we review related work on people’s practices and trust
and on involving older adults in the design of robotic tech-
nology (Sect. 2). Subsequently, we present how we created
our deck of cards in several iterations (Sect. 3), followed
by our findings on the cards as method, as well as on the
topics and notions on the relations of places, people, tech-
nology, and trust derived through using the cards (Sect. 4).
After (Sect. 5), in which we reflect on the usage of the cards
and suggested redesigns, as well as potential implications for
conceptualizing robotic technology in a next phase.We close
the article with a section on (Sect. 6).

2 RelatedWork

2.1 Trust in Robots and People’s Practices

The notion of trust in robots draws on how trust has been
framed across various different research disciplines. Trust
in robots has also been referred to as taking risk-based
approaches [61] or as reliance [10,28], taking into account
human characteristics (such as ability and personality), envi-

ronmental characteristics (such as task and team) and robot
characteristics (such as performance and attributes). Further,
previous empirical studies in HRI have drawn on the concept
of interpersonal trust [41] to study people’s trust in a robot
[40], where trust is connected to another party’s competence,
benevolence and integrity [41]. As trust in robots will be also
interwovenwith people’s everyday practices [51], it might be
advisable to take these into account as a starting point [33,63].

An orientation to practice has also become a key ele-
ment of different schools of social science thinking, and has
been taken up in Human–Computer Interaction (HCI) and
in Computer–Supported Cooperative Work (CSCW), also
with regards to trust [16,53,62]. In contrast to rationalistic
or structurally deterministic interpretations of social inter-
action, practice approaches explore “[...] historical process
and performances, longer-term actions which persist over
time, and which must be studied along the full length of their
temporal trajectory[,][...] situated in time and space” [33, p.
3543].

We argue that for trust research and in particular in
ideation phases of developing robots, there is also a need
to move towards a more practice-orientation, attending to
the situatedness andmultidimensionality of this complex and
context-dependent topic. A practice-based approachwill also
enable us to gain a more holistic and situated understanding
of people’s experiences and notions of trust, and how it may
play out dynamically in the social world. This requires us to
look beyond the dyadic interaction between a single person
and a robot and thus usemethods that enable both researchers
and engineers, and people who may potentially use robots,
to explore the topic in more depth. Complementing exper-
imental set-ups (e.g. [1,46,64]) and the use of trust scales
(e.g. [13,49,57]), qualitative methods have been used in pre-
vious work on trust, indicating interesting relationships such
as between trust and people’s willingness to use a robot, as
well as between trust and information provided to people
about a robot [43].

However, trust itself is methodologically challenging to
tackle (and certainly difficult to quantify [47]), and it may
come with pitfalls: In a study by Salem et al. [47], study
participants followed a robot’s instructions not only because
of actual trust, but also due to the novelty effect or because of
participating in an experiment, further considering the robot
to represent or be an extension of researchers [47]. Therefore,
methods need to be developed to carefully take into account
multiple facets of trust and allow an exploration of the topic
from end users’ perspectives.

With regards to taking open-ended approaches to trust,
there have been insightful studies about trust in the context of
healthcare outside of HRI that involve ethnography or in-situ
interviews (e.g., in healthcare [14] and in HCI [16,17,58]).
Related to care and robots, Stuck et al. [55] conducted qual-
itative interviews to investigate trust in robots as caregivers.
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The researchers confronted their participants with four pre-
defined and fictive scenarios (e.g., receiving assistance while
taking a bath) in order to derive findings from speaking to
older adults who received regular care by human caregivers.

This study by Stuck et al. [55] can be seen as a first valu-
able step towards involving older adults at an early stage
of design by talking to them about predefined situations.
Still, this approach may carry apriori assumptions from the
researchers, and it is not designed for diverging from the pre-
defined conversational paths. We argue that there is a need
to additionally take a more open-ended look at sites of care
and people’s (social) practices in initial phases of partici-
patory research, i.e., ideation phases. Therefore, we need to
develop methods that enable inexperienced interviewers like
engineers to address older people’s concerns more easily and
in an ethical way, and that provide some guidance while at
the same time allow them to shape the direction of the con-
versation to facilitate people-centered conceptualizations of
trust and robots.

To inform ideation of trust and robots, we argue that it
will be beneficial to start from people’s social practices, and
to facilitate a shared understanding between researchers and
end users about their overall attitudes and potential accep-
tance of social robots. We argue that research will benefit
from considering people’s social practices and providing
a more holistic understanding of how trust may play out
dynamically in the social world. We also argue that it a use-
ful side effect is having senior people who know how to talk
about a difficult topic like trust in robots and so can engage
more effectively in co-creating their futures.

2.2 Participatory Methods in HRI

Involving people at an early stage of design and conducting
research in real-world settings is of crucial importance in
user-centered (UCD) and participatory design (PD). When it
comes to robots however, this is difficult to accomplish with
traditional UCD/PD methods, given that building prototypes
requires a lot of technical expertise anddecisions aboutwhich
lay people have no familiarity. Designers and engineers of
robots who do make these decisions, on the other hand, most
likely experience life from a different perspective than their
target group of older people [27].

For older adults and robots, some recent projects have
involved people in research at an early stage of develop-
ing robots, i.e., through participatory design [11,24,34,36].
Among the recent work on participatory design with older
adults and robots, Lee et al. [36] focus on the support of
mutual learning between researchers and participants, and on
promoting active participation of older adults in design. Lan
Hing Ting et al. [34] use ethnographicmethods to explore the
co-design and evaluation process of a mobile social robotic
solution for elders following a living lab approach. Multi-

ple perspectives of people are involved in design: the people
who are considered the primary users, sociologists, design-
ers, and engineers. In prototyping workshops, Brathen et al.
[11] found that developing a story about a robot in the context
of older people’s homes and in the daily life of older adults
is essential for successful design and prototyping.

While ethnographic methods can be very fruitful for
design, they are often not feasible, for example, due to a lack
of expertise, or due to an extensive amount of time needed
and, consequently, due to costs [42]. Hence, methods that
support qualitative or ethnographic interviews in innovative
ways may also be useful instead of running a full ethno-
graphic study. However interviews are also not without their
challenges in this context. First of all, exploring sensitive
topics can be difficult to discuss in conventional formal inter-
views, especially for people with little training in qualitative
research. Envisioning abstract concepts or new technologies
is also a challenge especiallywhen engagingwith older adults
[2,39]. Here, additional visualization techniques may be able
to support elicitation of related difficult topics [54] such as
trust. They can “become bridges between strangers [...] [and]
function as starting and reference points for discussions of the
familiar or the unknown” [15, p. 99]. Elicitation techniques
can also reduce power imbalances between researchers and
interview partners, and they can enhance participants’ ability
to elaborate on their own conceptions of the world [7]. Play-
ful methods can also support participants’ engagement and
active participation in studies, for example, when doing cul-
tural probes [9]. Further, interviewers or designers with little
training can benefit from playful methods [54] for co-design.

Examples of tools for elicitation include photographs [15],
aswell as collaborative card-based techniques,which already
have a long tradition in participatory design. Cards can be
used to increase user involvement and investigate different
aspects of design [8].

Previous work developed visual representations andmade
design knowledge accessible to diverse actors like researc-
hers, designers and various research partners. In the field
of HRI, Lee et al. [37] used collaborative map making as a
reflexive method for understanding matters regarding com-
puting technologies in the home, and for visualizing social
actors. Visual representations of the home have also been
fruitful for discussing social dynamics and roles with regards
to home automation [35]. Further, video representations of
robots can be useful tools, as they can support elicitation of
activities of older adults and scenarios of how a robot may
enhance people’s quality of life [4].

According to a recent systematic literature review on ana-
logue tools for collaborative ideation, cards (i.e. in the formof
card decks and card games) dominate the currently available
design tools (i.e. tools for designing technologies or digital
artifacts or services) [44]. IDEO [31] was the first to popu-
larise themethod deck format in 2003 [44]. Other work using
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cards includes decks to inform sound design in games [3],
or tangible learning games [18]. Cards can be used both to
evaluate existing tools and to inform design of new platforms
[21], as well as for understanding current concerns from the
perspective of diverse actors [37].

While cards dominate the currently available design tools,
Peters et al. [44] also found a significant gap for tools to facil-
itate inclusion of diverse participants into the design process,
such as people with accessibility issues. When it comes to
Artificial Intelligence (AI), they further found that there is a
gap of tools for imagining AI futures for a diversity of users,
as, for example, the percentage of users with disabilities may
be growing [44]. Although Ballard et al. [5] developed a
card-based tool for industry product teams to surface ethical
concerns related to AI technologies, this tool is not specif-
ically designed to use with older people nor about social
robots. While we consider awareness of ethical dimensions
of emerging technologies from the perspective of industries
as important, there is to the best of our knowledge no tool
that takes into account older adults’ daily routines and social
practices in people’s living spaces, with the aim to tackle
design challenges around trust in robots.

3 Research Approach andMethods

As elaborated in the previous section, research on trust in
robots raises challenging questions on several layers. Firstly,
trust is abstract and difficult to get at in participatory design
processes, especially for researchers/investigators with lit-
tle experience in qualitative research, and there may be
challenges in knowledge transfer from ideation phases to
conceptual designs and robotic prototypes. Secondly, there is
a lack of knowledge on the topic of trust in robots in the con-
text of older people’s homes with respect to their everyday
life practices and specific places in their homes.

To tackle these challenges, we developed a novel approach
featuring elicitation cards that we created for use in the early
phases of a participatory design process, i.e., ideation and
conceptualizations of trust and robots. Hence, the purpose of
our research is to propose a method with a novel application
to the issue of trust, robots and older people (the elicita-
tion cards) and to provide a proof of concept (by means of
unpacking the design process of the cards and running a proof
of concept study). In doing so, we aim to answer two main
research questions: I. How are the cards useful as a method
for inexperienced interviewers for facilitating active conver-
sations on trust with older people, and II.What can the cards
reveal about trust and robots with older people in the con-
text of older people’s homes (cf. research contributions in the
introduction section). To answer our research questions, we
combined several methodological approaches across differ-
ent phases, which we outline in the following subsections.

3.1 Exploring the Challenge of Talking About Trust
and Robots fromMultiple Perspectives

Talking about topics related to trust in sensitive contexts
like people’s living spaces can be challenging, especially for
interviewers with no or little experience in conducting quali-
tative research. In line with our intention to create a research
tool that will ultimately allow inexperienced interviewers to
capture rich feedback when talking about trust, we decided
to integrate multiple perspectives in the design phase of the
elicitation cards. For one thing, we considered a theoreti-
cal perspective by incorporating insights from an in-depth
literature review. For another, we let our own ideas as HRI
researchers and interaction designers inspire the design work
of the card deck, where we as researchers already had pre-
vious experience with conducting interviews on trust in care
contexts. Finally, to create and validate themethod as a useful
tool for inexperienced interviewers, we involvedmaster-level
Informatics students in the process, who had little experience
in qualitative research. Those students, however, had theo-
retical knowledge about the topic of trust and robots, since
they all attended a course called HCI and Healthcare, which
covered corresponding research areas.

To explore practical challenges of conducting more tra-
ditional semi-structured interviews around trust and robots
in this sensitive context, and to provide comparative data
with and without using cards, we asked 10 students from
the course (HCI in Healthcare) to form pairs and first con-
duct 2 exploratory semi-structured interviews with interview
guidelines and audio recorders per pair. This resulted in 10
interviews in total (i.e., 10 students conducted exploratory
interviews with 10 interview partners in total). The inter-
views centered around the topic of trust in robots for the home
with people of any age group, which also included questions
about a typical day of their interview partners. The intervie-
wees were further asked by the students to imagine they had
a robot in their homes, and how this robot could support or
disturb them. With these first semi-structured interviews, we
(and the students) deepened our sense of the challenges of
conducting interviews about the topic of trust in robots.

In these exploratory interviews, we also encouraged the
interviewers to explore terminology around using the term
robot in conversations, as previous research suggests that
people’s perceptions of robots can draw on what is perpetu-
ated by themedia and entertainment industry [6,48,56]. They
started the conversations using the term latest invention, i.e.,
a term other than robot, to see if it would allowmore abstrac-
tion, and introduced the term robot at a later time if that suited
the conversation flow.
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3.2 Designing the Cards

Drawing on the literature and on previous experiences, we
(the lecturers) moved on to create the elicitation cards. It took
several iterations to create the final deck. The students were
involved in designing an initial version of the cards, which
we further developed and which were tested by the students
later with older adults.

In the initial round, the 10 students designed 42 cards. In
detail, they based their ideas on lecture discussions and liter-
ature on trust, robots, robots in homes, robots and Active
and Assisted Living (AAL), and robots and older adults,
along with the first exploratory interviews they conducted.
We asked them to each design at least 3 and up to 5 cards.
At this point, the instructions for the students left enough
room for their own ideas. Based on discussions in class, we
agreed that the cards could refer to the topic of trust in mul-
tiple ways (i.e. a robot’s trustworthiness as reliability [10],
its competence, integrity and benevolence [41], and in rela-
tion to people and context). Because we were interested in
matters around people’s social practices , as well as context-
specific aspects, these initial cards would refer to one of the
following five topics: people’s roles, motivation and skills,
context, interaction and communication, robot’s appearance
and behavior, and robot’s roles. The cards would contain pro-
voking questions, such as “What if the latest invention knew
to stay away when other people are around?”, or “What if the
latest invention speaks your native language?”.

We (the lecturers) carefully reviewed and discussed the
cards submitted by the students and used them to develop a
next version of the deck of elicitation cards. In this second
round, we opted for creating 5 categories of cards. At this
point of time, it also became evident that the students, and
we too, wanted the cards to be used in a more playful manner
in the qualitative interviews. We also designed simple game
mechanics (see later section about playing with the cards).
The 5 categories included the Golden Card, the People Card,
the Places Cards and the Provocation Cards (see Table 1).
We designed the People Card to explore the social life of the
interview partners, and we created the Motives Card to talk
through a typical day and routines. The Golden Card was
designed to ask for general ideas about how people imagine
to be supported or disturbed by a robot. We also designed
a tangible coin-shaped token to help imagining a robot at
different places in people’s homes during the conversation,
with the words latest invention engraved.

The Provocation Cards contain questions regarding a lat-
est invention’s design cues and the interaction with a robot.
The Provocation Cards are based on the initial questions sub-
mitted by our students, asking provoking questions that aim
to stimulate discussions, which refer to two trust categories
(see Table 2), namely interpersonal trust from organizational
theory [41], and reliance [10]. We apply the concept of inter-

Table 1 Card categories and the content of the cards

2 Golden Cards Questions about support/distraction

1 People Card Questions about social life

1 Motives Card Questions about motives and plans

8 Places Cards 5 figures of rooms; 3 empty cards

24 Provoc. Cards Questions about robot design

personal trust to how people would trust a robot (as it has
been done in previous research [40]), as well as how people
would trust the people behind a robot, such as programmers
(as found e.g. by Salem et al. [47]), or healthcare profession-
als when the robot collects data about a person’s medical
status.

3.3 Playing with the Cards

Since the resulting cards are intended to serve as a research
method, we go on to describe how we used them in more
detail. The use of the cards is also illustrated in Fig. 1.

The cards were designed to be played within a person’s
home. As an initial activity, the interviewer and the older
person together lay the Places Cards out on a surface so that
they visually represent the layout of the homeof the interview
partner. The Places Cards include a living room, a kitchen, a
bedroom, a toilet and a bathroom. Additionally, empty cards
can be used to draw up additional places that are not covered
by the deck of cards.

To then gain more contextual information, two additional
cards are introduced: the People Card and the Motives Card.
The People Card contains questions to explore the social life
of the interview partner, asking who they live with, whether
they have any children, partners, pets, or friends, andwhether
there is anyone coming to their home to take care of them or
the home on a regular basis. The Motives Card is then drawn
and this prompts them to talk through a typical day, about
plans for such a day and future life.

After this floor plan preparation and these initial questions
have been asked, the next phase can start. The golden token,
the Golden Card and Provocation Cards are used in a playful
manner. The golden token is used to represent a latest inven-
tion, and it is moved from place to place on the floor plan,
’walking’ from Place Card to Place Card, as a person would
go from place to place on a typical day.

At each place, the Golden Card is used, asking gener-
ally how a latest invention could support the older adult at
this place, and how it would disturb them. Subsequently, the
older adult randomly pulls 1–3 Provocation Cards. For each
Provocation Card, the question written on the card is asked,
and the idea of a latest invention (with specific trust-related
behaviours as facilitated by the Provocation Cards) at the
specific place is discussed. The questions on the Provocation
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Table 2 Provocation card
questions and associated trust
categories, namely interpersonal
trust (I) [41] including
benevolence, competence and
integrity; and reliance (R) [10]
with human characteristics,
robot characteristics and
environmental characteristics

Provoking questions Trust

What if the latest invention (LI) has microphones? I, R

What if the LI is connected to your bank account? I, R

What if the LI knows about your medical status? I, R

What if the LI can detect when an emergency happens? I, R

What if the LI has a personality similar to your own? I

What if the LI makes mistakes sometimes? R

What if the LI watches you do things? I

What if the LI can detect when you are very happy? I

What if the LI is capable of expressing emotions? I

What if the LI can detect when you are not feeling well? I

What if the LI has cameras, and other people can see what the LI sees? I

What if the LI has very cute eyes that are cameras? I

What if the LI is very strong, so that it can lift things? R

What if the LI can understand you speaking, and what if it records everything? I, R

What if the LI breaks something you like? R

What if the LI can make phone calls to other people? I, R

What if you cannot turn off the LI? R

What if the LI is very talkative to everybody around and cannot keep a secret? I

What if the LI doesn‘t speak your native language, or has a strange accent? I

What if an emergency happens, and the LI does NOT detect it or cannot help? R

What if the LI is made of a very comfortable material, e.g. fur? I

What if the LI becomes a companion? I

Fig. 1 A laid floor plan (blue) with a golden coin-shaped token, two
Golden Cards (gold/yellow), a Motives Card (green), a People’s Card
(purple), two Provocation Cards (red) and a staple of Provocation Cards
(red with a flash). (Color figure online)

Cards are answered specifically referring to the places the
latest invention is at in the current state of the conversation.
Our aim is for the cards and the token to elicit trust-related
aspects that specifically situated in places and people’s every-
day practices.

3.4 Collecting Empirical Data on Using the Cards

To provide a proof of concept, i.e. use the cards with both
older adults and people with little experience in doing qual-
itative research, our students were asked to form pairs and
conduct two qualitative interviews with older adults of age
65+ per pair. This resulted in 10 interviews, which lasted 30–
45 min each. The interviews were conducted mostly with
older relatives or neighbors of the interviewers, while two
students also approached people on the street to participate
in a study.

Among the 10 older adults, 75%werewomen, and allwere
above 63,with amean age of 71.1, and a standard deviation of
5.6. They lived in cities (5) or villages (5) in central Europe,
and their self-reported technical affinity tended to be low.
The interviews were conducted in three different languages,
depending on the interview partners’ mother tongues. The
students took notes on how people interacted with the cards
and the content of the conversations, or they audio-recorded
and transcribed the interviews in English. As the cards were
all labelled in English, they were translated by the students
in the course of the conversations if they were carried out in
a language other than English.

To report on the use of the cards, the students were
then asked to give 30–45 min presentations on their data,
followed by class discussions. The presentations and dis-

123



International Journal of Social Robotics (2021) 13:1879–1897 1885

cussions were audio-recorded, and the lecturers took notes
during the class. The presented data included demographic
details of their interview partners, and empirical observations
of the cards being used and the findings from the interviews.
They were also asked to connect the findings to the literature,
and draw out first ideas about implications for design-
ing trustworthy robots, as well as some meta-reflections.
The meta-reflections included their overall experience, chal-
lenges and suggestions for changing the cards, and reflections
on the differences when using the cards vs. not using them
in the previously conducted semi-structured interviews with
people of any age group.

We also interviewed the students after their presentations,
as we were interested in their experience as investigators.
The questions we asked touched on both methodological and
content-related reflections, focusing on the students’ experi-
ences. We were mainly interested in how the cards (i.e. each
card category and single Provocation Cards) were useful for
the conversation flow, and how they would suggest improv-
ing the cards. Further, we asked about the trust concept and
contextual matters, the terminology regarding the the term
latest invention vs. robot, people’s daily practices, and design
implications.

To give some concrete examples of our questions, we
asked the students about their strategies for getting the con-
versation going, what aspects of the Places Cards they found
most useful, how they experienced talking about trust, and
what they found were the key dimensions of trust in the spe-
cific context. We asked them to explain in more detail their
experience with the term latest invention vs. robot. We were
also interested in whether and how they were able to talk
about any concrete examples of the robot disturbing or sup-
porting people. We asked them what they had learned about
robots in homes from conducting the interviews, and what
would be the key features they would recommend to some-
body who would want to design for trust in robots.

3.5 Analyzing the Data

We drew on different layers of data to address our two main
research questions, making use of topic analysis [25].

For answering the first question, how are the cards useful
as a method for inexperienced interviewers for facilitating
active conversations on trust with older people, we incorpo-
rated diverse data: the presentation slides submitted by the
students; and the notes and recordings of the oral presenta-
tions and discussion in the course. Both the slides and the
discussions included a meta-reflection on the method. For
additional insights on the method, we also referred to the
analysis of the content of the discussions rather than only the
meta-level reflections.

For answering the second question, what can the cards
reveal about trust and robots with older people in the context

of older people’s homes, we drewon the submitted transcripts
and notes of the interviews with and without cards. We also
analyzed the presentation slides and the class discussions.

In the course of topic analysis [25], we placed all text
passages from the transcripts and the notes we had taken
at the final presentations of the projects into a spreadsheet,
one paragraph per cell. Most of the notes were already para-
phrased sentences of the conversations. We printed them out,
cut them into pieces of text passages and added recurring
themes to each text passage.

In repeated rounds, we looked for subcategories of these
theme categories and pre-identified central elements of a
theme. In the next step, we added the most important char-
acteristics of each theme to each text paraphrase. We also
took into account whether a certain topic was introduced
by the interviewer or by the interview partners, as this can
give insights into the meaning of a theme for the interview
partners. In the next step, we identified commonalities and
differences within the themes across the interviews.

4 Findings

4.1 Playing with the Cards: The Cards as a Method

The first part of our findings conveys insights about our
deck of cards as a qualitative research method for partici-
patory design at the ideation stage. We found that the cards
helped to create a fluent conversation and to establish trust
between interviewers1 and older people.2 Furthermore, using
the cards facilitated active participation and a deeper reflec-
tion and learning effects for the older interviewees, while
also promoting detailed discussions about topics around the
home, trust, and social robots.

4.1.1 Creating a Fluent Conversation and Trust

The interviewers, who had no or very little experience with
conducting qualitative interviews, reported a positive impact
of the cards on the conversation flow (“there was a red thread
throughout the conversation and a structure” (I2), “otherwise,
how do you keep a red thread?” (I5)). They found the cards
“easy to understand, and it was easy to explain to others
[i.e. interview partners] what the cards were about” (I1). The
students reported that the cardsmade the conversation appear
more relaxed and like a game, even entertaining, and helped
in “keep[ing] the conversation rolling” (I5). The interviewers
discussed this in contrast to their experience of having such

1 Note, in this section, we use the notions of interviewers and students
synonymously, since the students conducted the interviews.
2 The older participantswho described their homes and attitude towards
robots are denoted as older adults, older people, interviewees or the like.
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Fig. 2 A printout of the elicitation cards in use (version 1)

conversations without cards, where they found a tendency
that the “conversation died out” (I6)when not using the cards.
Figure 2 shows a conversation based on card use.

Our findings also point to ways in which the cards helped
to establish trust between interviewer and older interviewee,
and using the cards made the conversation personal (e.g.,
“in the beginning I thought she [the older interviewee] had
a good life [...] but later I realized [...] she was really alone”
(I5)). The cards gave access to imagined actions in intimate
spaces, practices and emotional dimensions in stories around
older people’s everyday lives (“when we talked about the
bedroom, she really talked about it [...] [how] she combed
her hair [...] maybe if we didn’t specifically refer to the bed-
room, I couldn’t talk about this aspect” (I6)). To illustrate
the emotions conveyed, an interviewee said, “I always need
someone to care about me [...] and it’s the greatest fear of
my life” (I3), and another older person stated, “the floor is
also wet and I‘m afraid to fall” (I4) in the bathroom. Another
interviewee said they may be ashamed if they or their private
space were filmed by a latest invention.

4.1.2 Active Participation andMutual Learning

The Provocation Cards and the Places Cards appeared to be
the most fruitful for promoting active participation of the the
older adults. Laying out the floor plan served as a shared
task for the interview partners and established a common
play ground (“they [the elicitation cards] helped us and the
participants to imagine the house and not skip or miss some
rooms” (I2)). The older interviewees frequently followed the
invitation to pick up Provocation Cards (up to three cards per
place), indicating their active participation in the conversa-
tion.

The cards also facilitated additional points of reflection,
so older adults were able to develop and revise their ideas.
People happened to change their minds in the course of the
conversationwhen talking about concrete sceneswith a robot

at specific places. The cards thus had an educational effect,
where older people were able to reflect more on what they
wanted to have in their private space.

Furthermore, the interviewers (and researchers) learned
about the challenges of talking about trust, aswell as about the
domestic environments of older adults. They learned about
the home and the social context in older people’s lives, and
engaged in an active dialogue with older adults about older
people’s concerns.

4.1.3 Facilitating Detailed Insights

Overall, the interviewers reported that the cards added focus
to the stories told by participants and thus helped to reveal
details (in particular compared to conducting interviews
without cards). For example, some older interviewees ini-
tially said they had few or no reservations regarding privacy.
However, by means of the cards, older people later detailed
in which places video recordings were acceptable and where
not: “[It is] no problem if the latest invention has cameras and
other people can see what the latest invention sees, except for
the bathroom and the toilet, she [older interviewee] does not
want to be recorded there” (I8).

Itwas sometimes surprising howmuchdetailwas included
in the concrete scenarios with robots that interviewees talked
through, e.g. an interviewee saying the robot “must not spill
the bucket” (I4) when cleaning the rooms, or another older
person stating that, they “could as well play a card game on
a robot [but] would not want to reach out too far” (I9), and it
“should be comfortably reachable” (I9), or the latest inven-
tionmust have “a certain size to be able to reach things” (I6)
in the kitchen. As the interviewers also had the experience of
talking about a typical day and people’s homeswithout using
the cards, they found that the conversationswithout the cards,
in comparison, tended to be less easy and lacked detail (“I
think they could not have imagined it [without cards] as they
did with cards” (I1)).

4.2 Components of the Cards

Since the cards had a positive effect on the conversations, it
might be useful to unpack the components of the cards and
analyse them each in more detail. These details highlight
findings on the use of the token as well as particularities of
each card category.

4.2.1 The Token Saying Latest Invention: Challenges
Regarding the Terminology

Talking about robots per se tended to be difficult in the begin-
ning, even when using the term latest invention. As stated
earlier, we gave the students the opportunity of avoiding
the word robot by instead introducing the notion of a lat-
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est invention (LI). The main motivation was not to create
stereotypical robot images in the mind of the older partici-
pants (e.g., R2D2 from Starwars). While this term was used
throughout the interviews in some cases, other interviewers
found LI even more abstract, and instead introduced the term
robot in the course of the conversations (“the latest invention
was somehow confusing and they didn’t understand it, and
we should explain it” (I6)). On the other hand, some inter-
viewers reported how it was hard to avoid the term robot at
all (“they automatically thought about robots” (I2)). In the
rest of the article, we will thus use both terms, indicating
different strategies for handling the conversations.

Some interviewers drew on public media or movie char-
acters to make assistive technologies tangible at first. Also,
there were associations with known TV shows like Tom
Turbo, an anthropomorphic bicycle (“[it could] make coffee
like Tom Turbo” (I8)). One interviewer played a commercial
voice assistant in different accents to demonstrate an agent’s
potential voice (e.g., saying, “Hey Siri, make some coffee for
me” (I7)). In addition, the interviewers reported that it was
useful to refer to utilities in the household and connect them
to the floor plan in order to help imagining what the latest
invention could be like.

Despite the interviewers finding initial difficulties when
speaking about robots as unfamiliar artifacts, they also con-
cluded that walking through the floor plans and thinking out
loud through daily routines became easier throughout the
conversations. Further, using the token (together with the
Places Cards) acted as a common ground to get back on track
(“otherwise, we would have forgotten plenty of things” (I5)).
On the other hand, two interviewers reported how using the
token was especially helpful in the beginning of the inter-
view, i.e. “as an entry point [...] then, as the conversation was
rolling, we did not need it any longer” (I1).

Students were surprised about the interviewees being so
skeptical about robots. However, the interviewers encour-
aged older people to talk about specific scenarios, i.e. in
relation to the places. To overcome the difficulties with the
terminology, there were also suggestions for future work. For
example, two interviewers suggested that it would be useful
to provide older intervieweeswith information about technol-
ogy like assistive robots beforehand, i.e. “it would be useful
to have an additional set of cards, where these things are
explained” (I5). As the interviewers also struggled with not
knowing about their interviewees’ background, another two
students proposed providing cards around technical affinity
to “ask them in more detail to know exactly what is their
information about [...] robots” (I6).

4.2.2 Introducing Other People with the People Card

ThePeopleCardwas intended to introduce other (significant)
people of the older adults’ daily lives to the conversations.

We found in our analysis that older adults talked about family
members later in the conversations, as these family members
had been brought into the discussion using the People Card.
For example, an interviewee spoke about their grandson in
the beginning when using the card. Later in the conversation,
when the ability of the robot being able to make phone calls
was discussed, the grandson was brought up again (“It would
be nice if I say call my dear grandson and it does” (I9)).

4.2.3 Talking About a Typical Day with the Motives Card

The interview partners were discussing plans for a typical
day and the lives of the older adults when using the Motives
Card, andmore in detail whenwalking through the floor plan.
Talking through a typical daywas thus facilitated by using the
Places Cards in combinationwith theMotives Card. Upfront,
older people described their daily routines (e.g., “wake up
early, go in the bathroom. She [the older interviewee] drinks
coffee and feeds the animals. [...]” (I8)). However, two older
adults were surprised by the question about their plans for
their life given they felt old for this question. The interviewers
also found theMotives Card repetitivewhenwalking through
the floor plan later in the conversation (“the repetitive expla-
nation about the daily life, [...] both interview partners said,
I explained it already” (I5)).

4.2.4 Discussing Detailed Place-Based Insights with the
Places Cards

Use of the Places Cards enabled the older people to imagine
being in the corresponding rooms and discuss the activities
that would happen there. Privacy aspects were introduced by
the cards, and older people would differentiate between the
rooms and associated preferences, e.g., by saying they would
have “no problem for recording in the kitchen and if it [the
latest invention] understands what you say [...] except for the
bathroom and toilet, she does not want to be recorded there”
(I7).

By using the floor plan, older adults were also able to
talk about recent events at specific places. For example, one
older person told the story about a “past burglary” (I3) that
had once happened in their home, a theme that was taken up
several times again later in the conversation when reflecting
on how the robot could enhance safety (e.g., the option of
a “secure and intelligent entrance door” (I3), and a latest
invention that “consists of cameras in [the] whole house to
observe and report an emergencywould be again a good idea”
(I4)).

The Places Cards were also tied to an older person’s
specific current life and how they imagined the future. For
example, while mapping out the home, an interviewer said
the “bedroom on the first floor will be a problem in later
life” (I5). Consequently, the interviewee “liked [the] idea of
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using voice to trigger commands” (I5) to a latest invention
that would serve as a hospital-bed.

4.2.5 The Golden Card Revealing Details About Support in
Housework and Personal Assistance

The general question of how the latest invention could sup-
port an older person triggered the interviewees to refer to the
home, often to housework (e.g., “no particular support [in the
living room], besides assisting with] small interior changes
or help cleaning” (I10)). The Golden Card was used for such
general questions, i.e., how older people could be supported
and distracted by a latest invention. Interviewees referred
to very specific activities like help with cooking (“It would
also be helpful if the latest invention can cook” (I4)), “car-
rying the garbage downstairs” (I1), vacuum cleaning, work
in the garden, “help with picking up things from the ground
to avoid bending down” (I10), or help with cleaning in the
bathroom or toilet (“it can [...] dry the bathroom after the
shower” (I9)). These answers indicated a general openness
for support in housework. Despite the self-reported lack of
technical affinity of most older people in our study, some of
them were able to imagine a latest invention in their homes
in quite some detail. For example, when bringing down the
garbage, “several steps need to be overcome” (I1), so the
latest invention would need to be able to climb stairs.

Interviewers also reported on specific ideas for personal
assistance from their interviewees. For example, an intervie-
wee who was sitting in a wheelchair elaborated how “getting
out ofmywheelchair to sit on the toilet is one of themost diffi-
cult things forme. It could helpme to do it and especially help
me to dress up” (I4). The Golden Card was thus sometimes
useful to talk about personalized support and assistance.

4.2.6 Strategies Using the Provocation Cards

While the Provocation Cards did not suggest a strict order
of questions, these cards had the most positive effect on the
conversation flow according to reports of some interviewers
(“It was way easier to ask provoking questions when using
the Provocation Cards” (I1)). Interviewers reported that the
Provocation Cards were “really good because we could use
them and they were good for guiding the interview” (I2).
However, other interviewers remarked how “it is difficult to
keep a conversation fluent with such cards” (I3), and that “it
was sometimes difficult to find the right question” (I6).

To be more responsive to the conversations flow, the
interviewers came up with strategies for using the Provoca-
tion Cards. Interviewers created several piles of Provocation
Cards with similar topics to choose from, such as voice or
privacy. Other interviewers created “one [pile], where it was
all about the robot, and the other one for more general ques-

tions” (I5). This way, it was possible to “get back to a pile,
when the situation escalated” (I6).

While most Provocation Cards stimulated the conversa-
tion, some interviewers found using two particular cards
rather difficult and named them “conversation killers” (I3).
The card asking, “What if the latest invention can detectwhen
you are very happy?” was sometimes not understood prop-
erly. In such a case the participants responded: “and then
what?” (I3). Students reported that the participants “came to
a halt, and they did not know what to do with this question,
and we did not know either” (I4). Further, some interviewers
found the card asking, “What if the latest invention is furry?”,
difficult, as their interview partners could not imagine such
a robot. Only one older person said they “would rather have
something real to cuddle” (I4) (instead of cuddling with a
furry robot).

4.3 Topics Related to Trust, Robots, and Older People
as Facilitated by the Elicitation Cards

Besides findings about the use of the cards per se, we also
have specific findings on the topic of trust and robots as
facilitated by the elicitation cards. We provide the most sig-
nificant insights that emerged from the topic analysis to
further illustrate that the deck of cards was actually appro-
priate for revealing relevant, trust-related findings. These
include (design) insights on trust that refer to privacy, con-
trol and companionship, as well as thoughts on limitations
of what technology can provide for people’s lives and the
future.

4.3.1 Privacy Throughout the Home

An important dimension of trust centered around privacy.
Privacy aspectswere provokedby the cards, e.g.,when asking
older adults to imagine the robot having cameras or recording
audio. Older people stated they did not want to be watched.

Often, privacy aspects were in reference to anthropomor-
phic robot design, e.g. “If it looks like a human, I don‘t have
a comfortable feeling to be in the toilet and bathroom with
him. I think someone is really watching me and I don‘t like
this feeling” (I9). In this sense, the cards facilitated the inter-
viewee imagining a robot in a very intimate place where
they would undress or perform intimate activities, and hence
raised concerns about any stranger, be it the robot or a person
watching them mediated by the robot, being able to watch
them in a potentially vulnerable state.

Moving through the rooms sometimes changed older peo-
ple’s acceptance of what the robot should be able to do. An
older person stated they had nothing to hide, but as soon as
they entered the toilet and the bathroom, they did not want
cameras at all anymore (“No problem if the latest invention
has cameras and other people can see what the latest inven-
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tion sees, except for the bathroom and toilet, she does not
want to be recorded there” (I7)). The Places Cards apparently
inspired the interviewee’s imagination of the robot actually
being there when performing actions like taking a shower.
Another example is provided by a case where an interviewee
was also saying she had no problems with the robot having
cute eyes to make video recordings, which “would be okay”
(I8). However, when asked, what if the robot accompanied
them everywhere in their home, the older adult rejected the
robot coming to the bathroomwith them (“I want to go to the
bathroom on my own” (I8)), adding “and also when putting
on my clothes I don‘t need a robot[,...] at intimate activities
the robot shouldn’t be there [...] it should stand in the corner
and wait” (I8).

4.3.2 Having Ultimate Authority Over the Robot

A repeating theme regarding trust was control. The fear of
a robot making autonomous decisions in one’s home was
encountered with the desire to have the ultimate authority
over the robot. For example, an older person said, “one may
be afraid that it will become autonomous and then do things
that one actually does not want” (I7).

Older adults expressed skepticism regarding the robot’s
autonomy by indicating it needed a turn-off button (“if I can-
not turn off the latest invention [... I] will throw it away”
(I5)), a reset-button (in case of any erroneous behaviour) or
the option to unplug it. Being able to turn off the robot was
often a precondition for accepting a robot at all. One person
said they would “place the robot in front of the door and lock
it out” (I8) if the turn-off button did not work. Very often,
the desire of ultimately being in control occurred in relation
to privacy or spending money (e.g. “I rather do this myself”
(I7)).

For trusting the robot, older people wanted the robot to
explain its actions in a transparent way and to be able to
communicate clearly (“I don’t care about the voice, but it
should be understandable” (I9)), because they wanted to be
in control of the robot’s performances.Controlwas especially
important when it came to the robot spending money (“No,
no, I don’t want it at all” (I6), when being asked if the robot
may be connected to a person’s bank account), otherwise
they were afraid of being robbed.

4.3.3 Mixed Acceptance of Companionship

While we designed the cards and the procedure of using them
with an aspiration to give the latest invention a certain degree
of agency, the idea of having a quasi-social relationship with
a robot was only partly picked up or accepted. While some
older adults spoke about companionship with a robot in a
quite wishful manner, other interviewees refused this very
idea.

The latest invention was mostly imagined as being quite
social in the course of the conversations. An interviewee said
there were moments when technology was not needed such
as when somebody was visiting (“when someone is visiting,
I don’t need this invention anymore anyway, then I am so
happy and want to be left alone with my friends and family”
(I4)), or when you want to be alone (“[there are] moments
where you want to be alone” (I3)). Not being alone when the
robot is present indicates the robot being perceived social to
some extent.

Human–robot companionship was brought up as an alter-
native to being with other humans, as loneliness turned out
to be an issue for some older people (e.g., having “problems
with meeting friends because of [my] high age, most friends
unfortunately died” (I9)). One interviewer also reported that
the People Card “made the interviewee depressed for a
moment” (I6). Some older adults discussed how they imag-
ined the robot to be involved in intimate relationships with
them, as they wanted a companion to play or talk with (“I
would be very pleased to have a playmate to cheer me up”
(I7)), or a latest invention to discuss with what would be dis-
cussed with a partner, or even to “make a massage at the end
of the day” (I8) when talking about support in the bedroom.

4.3.4 Scepticism and Limitations of Technology

Scepticism of future technologies and a notion of careful-
ness was also part of the conversations. On the one hand,
older people said they would “not only rely on the robot”
(I10) in cases of emergency if the robot was not trustworthy.
Further, older adults said they would “first do a trial run for
a couple of months” (I4) before actually relying on a latest
invention. On the other hand, the interviewees anticipated
limitations of technology for the future. Besides optimism in
certain capacities, e.g. being able to interact via voice com-
mands with technology in the future (“I think technology
will then be advanced so it is able to understand me” (I8)),
interviewees seemed quite aware of its limitations. This holds
for socioeconomic issues like the digital divide (“People who
need care nowadays did not grow upwith technology” (I10)),
and medical issues (“When a person has dementia, the robot
will not be able to fix it either” (I7)).

5 Discussion

The aim of our research was to propose a cards-based
methodology to help explore the abstract topic of trust in
robots in the home, especially involving inexperienced inter-
viewers andolder adults and tomakeknowledge accessible as
part of the participatory process of ideation. By this means,
we aim to foster understanding contextualized issues that
may be relevant for trust, and ultimately for designing for
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trust in robots in the context of older adults’ homes in a way
that it is especially accessible for those who are supposed
to consider this knowledge in the technology development.
Our findings suggest that the cards had a positive impact
on the conversation flow for people with little experience
in conducting qualitative interviews, helping to both liter-
ally ground and structure the conversations in the home.
Furthermore, the cards led to quite elaborated and specific
insights and older people were able to express their concerns
about robots in their private spaces, and progressively dis-
cover what they were not comfortable with, in particular, in
the context of their daily practices. In this section, we discuss
our findings for the cards as a method, along with implica-
tions for using and re-designing them. We also discuss our
findings around trust in relation to the literature as facilitated
by the cards, and derive implications for understanding and
designing for trust in situated human–robot interaction.

5.1 Facilitating Conversations Around Trust:
Implications for the Cards as a Method

On a methodological level, trust in robots can be an abstract
topic that is hard to get at, especially in intimate settings
and with inexperienced interviewers. While the cards acted
as a useful tool in many ways to guide the interviews, we
also suggest a couple of changes related to single cards or
entire card categories, drawing on our rich data (i.e. the inter-
viewers’ feedback and the interview transcripts). This section
connects to our first research question, i.e.How are the cards
useful as a method for inexperienced interviewers for facili-
tating active conversations on trust with older people.

5.1.1 Elicitation of Trust, Engagement of Interviewers and
Active Participation of Older Adults

Our findings show that by laying out the floor plan of the
older person’s living space, moving the token and drawing
the cards, both the interviewers and older people were able to
establish a common ground for the discussions, and actively
participate in the conversations. Older adults were thus able
to express their desires and concerns around having robots in
their homes and develop their own responses further as they
moved around the home with specific provocations.

The positive effect of the cards is in support of pre-
vious research, indicating that such elicitation techniques
can facilitate conversations on abstract topics [7] like trust.
Furthermore, our findings are in line with previous work
showing that visual representations of the homes can facili-
tate discussions on social dynamics and potential automated
technologies in these contexts [35].

The cards as a method facilitated a detailed and nuanced
engagement with the topic on several layers. Older adults
were able to realize their own concerns and express them in

the conversations, sometimes changing their minds through-
out the conversations and exploring the topic from different
angles. Interviewees changing their minds is an indicator for
deeper reflections and explorations of a topic in diverse ways
to uncover nuances. Being able to unpack these nuances is
also depending on the skills of an interviewer, indicating this
is a powerful method to conduct interviews. The interview-
ers further creatively tailored the flowof the conversations, as
they reported different strategies of using the cards, such as
creating piles of different topics of cards to be more respon-
sive to the conversation flow and to be able to guide these
better.

Throughout the project, the students learned about the
challenges of talking about trust generally and specifically
with older adults. As also shown in other work on partici-
patory design of robots with adults by Lee et al. [36] who
conducted workshops with robot prototypes, our interview-
ers were able to learn about domestic environments of older
adults’ and their experiences, ethical concerns and how they
could imagine to use robots. While our method did not make
use of any actual robot prototypes (compared to participatory
research by Lee et al. [36]), our interview technique is espe-
cially light-weight and guiding inexperienced interviewers
to learn about older adults’ concerns.

Despite the fact that the older adults did not interactwith an
actual robot, they were able to imagine scenarios at specific
places in a very detailed manner. This holds for describing
the robot as a helper in the household, as well as for issues
around privacy, control, understandability, and companion-
ship. Hence themethodmay help to develop a story about the
robot in domestic environments and in particular day-to-day-
lives of older adults, which is an essential part of successful
participatory design of unfamiliar artefacts like robots for
older people’s and for daily lives [11].

The challenges regarding the terminology as indicated by
previous research [6,56] however could not be fully resolved.
While some students and older adults found it easier to use the
term robot in conversations, others were more comfortable
using the term latest invention. Future work may tackle this
challenge further, as we will also discuss in Sect. 6.

5.1.2 Redesigning the Cards

We presented a proof of concept study of the use of our
cards as a method, with the aim to test the idea, to reflect
on lessons learnt and gather ideas for how to improve the
method in a next iteration. In this subsection, we therefore
suggest how the cards might be redesigned based on our
empirical findings and literature. Slightly re-framing some of
the questions or changing the cards might make them more
suitable for different researchers or interviewees.

As stated in our findings, all card categories were found
to be beneficial. However, the Motives Card, which was

123



International Journal of Social Robotics (2021) 13:1879–1897 1891

intended to guide the interviewee through a typical day, ended
up being repetitive when used before walking through the
floor plan with the token. We therefore suggest to use the
Motives Card in conjunction with walking through the floor
plan and not as its own distinct activity. Consequently, in
future work we propose asking only one question on the
Motives Cards: “What do you do on a typical day?”. Option-
ally, as some interviewers were also missing information
about their interview partners’ technical affinity, we might
also ask: “What technology if any have you used recently?”.

As stated earlier, some challenges connected to the term
robot were only partly resolved by means of the wording lat-
est invention on the token. As avoiding the term robot was
helpful for some interviewers, others found the term latest
invention too abstract, and even using the term robot caused
difficulties without giving specific examples such as refer-
ring to robots from popular movies. Still, other interviewers
revealed rich reflections from the participants thatmight have
been spoiled using the term robot or providing more details
about what such a robot technology could look like. There-
fore, we suggest keeping the term latest invention on the
token and on the cards as it allows space for both interview-
ers and the older person to interpret it as make sense within
the specific conversational context.

In the context of an abstract topic like trusting robots that
people have no experience with, the interviewers found one
particular Provocation Card rather difficult use. This was
“What if the latest invention can detect when you are very
happy?”. Therefore, we suggest removing this Provocation
Card. In case interviewers would also aim to explore more
interaction modalities with a robot, two additional Provoca-
tion Cards may be added, i.e. one asking, “What if you could
speak to the latest invention?”, and another one asking, “What
if you could use touch to interact with the latest invention?”.
In total, this would result in 25 Provocation Cards.

While some interviewers found the Provocation Cards
helpful to structure the conversations, others stated that the
questions on the cards would sometimes interrupt the flow.
When facing such problems, they were very inventive and
successfully created piles of cards covering similar topics. As
we had mixed findings for the Provocation Cards in whether
they were perceived useful with or without creating piles, we
suggest that piles may be created by interviewers if needed,
however, we would make this an optional step in setting up
the game.

In summary, the cards facilitated conversations around
trust in sensitive spaces, enabling people to reflect on how
they may be supported in their homes by robots as well as
the limitations of this support. We consider that this method-
ological innovation for design as participatory practice is a
step towards more effective engagement and mutual partner-
ship between older adults and the research community, and to

facilitate ideation and conceptualization of trust in human–
robot interaction.

5.2 Context-Specific Trust in Robots Unpacked:
Implications for Conceptualizing Robots

Through the data captured fromuse of the cards,wewere able
to identify detailed and context-specific insights around trust
as well as around people’s concerns in general as facilitated
by having conversations about trust, which we will discuss in
this subsection. This connects to our second research ques-
tion, i.e. what can the cards reveal about trust and robots
with older people in the context of older people’s homes.

5.2.1 Unpacking Multiple Dimensions of Trust

The analysis points to multiple dimensions of trust that are
relevant in the context of the home. Trust played out by using
emotional language, referring to sensitive spaces and to pri-
vacy. As described in our findings, communication with the
robot, companionship and being in control also turned out
to be relevant for trust. Furthermore, trust may be connected
directly to how people relate to places, i.e. in their living
spaces.

Having a robot entering one’s personal space thus involves
exposure of the diversity of one’s personal activities. This
connects to the literature, where interpersonal trust is defined
by Mayer et al. [41] as a person’s willingness to be vulner-
able. Our data adds to this vulnerability aspect by showing
that a person’s willingness to be vulnerable is not absolute or
abstract, but instead very nuanced and situated. On the other
hand, the control-aspect raised a lot of concerns in the course
of the discussions, and according to the model of integrative
trust by Mayer et al. [41], trust is defined as a party’s will-
ingness to be vulnerable irrespective of the ability to monitor
or control the other party. With robots however, the desire
for control was one of the central themes, which may be the
case due to little trust.

The robot’s capabilities (e.g. in housework) and its reli-
ability were also important aspects of trust. This connects
to previous literature on trust as reliance [10,28], also refer-
ring to robot-related cues as one of the three aspects relevant
for trust. Furthermore, a definition of interpersonal trust by
Mayer et al. [41] defines a trustee’s competence as one key
element of trust.

However, framing trust as reliance also states that person-
related and environment-related cues have an impact on trust
(reliance) in robots [10,28]. We found that the places in a
home can make a difference in how a robot may be per-
ceived, and what design cues people are willing to accept
in the course of our conversations. Our findings may there-
fore be a building block for considering different places in a
home for highlighting the complexity of trust, which may be
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inseparable from qualities of relationships between people,
spaces, activities and values.

Froma sociological point of view [38], our findings further
point to notions of trust based on both cognition and affect.
The use of emotional language and imaginations of compan-
ionship with a robot connects to trust based on affect rather
than mere cognition (e.g., knowing about an other party’s
competence), which may point to potential relationship-
building with a robot beyond it being a mere tool (e.g. for use
in household). Affect-based trust is an emotional dimension
of trust next to a cognitive dimension [38]. Previous research
investigated traits of a social robot to be aligned with cogni-
tive and affective trust [26], and our research indicates that
these different notions of trust can be revealed also by earlier
engagement of inexperienced interviewers with older peo-
ple’s social practices and a light-weight method like cards.
Engaging with people’s needs in relation to social robots
points to both emotional and cognition-based aspects and
hence trust to take into account in the process of participa-
tory design.

Engaging in conversations about trust may be also insight-
ful for the interviewer to learn about older people’s social
context and how they relate to this context in general. For
example, in discussing different levels of acceptance of
robots at different places, we learned about how people may
relate differently to places, also depending on who would be
around (e.g., visiting friends or family members). We argue
that engaging with the question how people relate to their
context may be worth further investigation (see e.g. [52])
when aiming to design technology to be used and embedded
in these spaces.

5.2.2 Implications for Conceptualizing Robots

For many of the findings, we had mixed and even contra-
dictory results that depended much on the current stage of
people’s lives (e.g., when imagining the future), whether they
were in the company of others and what place in the home
they imagined a latest invention to be in. Regarding privacy,
older adults had different concerns depending on the place
in their homes. Different preferences regarding a robot were
also discussed depending on whether other people were vis-
iting or whether the older person was alone. These mixed
results suggest that there is no one-size-fits-all solution pos-
sible. i.e., there may be better or worse solutions according
to specific people’s circumstances and context. In support
of the literature, our findings are a call for systems that can
be adapted and re-purposed over time [22], given changing
needs and different users being involved in AAL and tele-
care scenarios in which robots in the home may have a role
to play.

We found that older adults are open for practical support
by technology in housework, which connects to previous

research. For example, participants in our study said they
wanted a robot to be able to lift heavy things. Previous
research also indicates that trusting robots would be con-
nected to them having practical capabilities like heavy lifting
[55].

As social contact was a repeating theme that tended to be
very important tomost people, this also needs to be taken into
account when designing robots. Being able to talk to family
members for example or making contact with other people
when living at homemay be crucial features especially when
designing for older adults. Therefore, in addition to the robot
being companionable (as already suggested by the literature
[55]), using robots to connect easily to other people should
be a design feature of high priority, alongwith privacy.While
expert users have proposed using robots as social proxies in
previous research [19], the data fromolder people in our study
also support this suggestion based on findings from using
the deck of cards. The role of privacy was further discussed
in previous research in relation to trust. Where privacy is
complex and addressing it may require individual solutions
(instead of one-size-fits-all), robots need to be designed to
protect the privacy of older adults [50]. Older people need
to have an opportunity to negotiate their privacy [50] and
further to adapt it [22].

The desire for companionship and privacy however causes
a potential conflict of interest, which we find especially
important to take into account. Designing robots to be com-
panionable in a way that older people are likely to attach
to them (e.g., using anthropomorphic design cues) may help
them to trust the robot (e.g., when they find a robot particu-
larly cute), but this can also involve ethical risks [30]. Older
people explicitly stated that they did notwant to bewatched at
certain places. We find it therefore important to make design
decisions in a way that the notion of being watched is not
obfuscated, e.g. bydesigning cute eyes, but rathermade trans-
parent to older adults.While robots who have the capabilities
to process data may be designed as companionable, people’s
desire for privacy needs to be given a high priority as well
when designing for trust.

Control was a repeating theme, and it also represents a
call for designing for better communication and the option
to turn off technology easily without negative consequences.
Previous research on human–robot interaction in domes-
tic environments however suggests that the higher people’s
desire was to control a robot, the more autonomously they
wanted it to act when performing a cleaning task [12]. Con-
trol is also related to people’s technical affinity and aspects
like self-efficacy inHRI [45,64], as it also requires the knowl-
edge and appropriate expectations to be able to interact with
robots. To complement previous work on trust (e.g. [64]),
more research needs to be done also with older people and
robots around self-efficacy in HRI and control aspects.
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6 Limitations and FutureWork

While the study presented here argues for the potential value
of the deck of cards for use by inexperienced interviewers
to explore situated understandings of robots and trust in a
participatory design process, we also point to limitations of
our study and present future work to tackle them.

We wanted to provide a low-threshold method to enable
developers and programmers of robots to become more
deeply involved in understanding the interrelations of private
spaces, trust and technology for older adults. So far, we only
used our approach at the ideation stage and only with student
researchers as proxies for inexperienced interviewers.We are
aware of other participatory design approaches in HRI with
older adults that could, topic-wise, achieve similar insights
(e.g. [36]). However, what stays relevant for us is that these
insights were generated by stakeholders who are often not
involved at these early stages. Clearly, our method does not
create insights which can be directly transferred to concep-
tualizations or prototypes, and the challenges coming with
that are also addressed by fellow researchers [20]. In a next
iteration, we think of how the method can be adapted and/or
extended to also be used at later stages of conceptualizing,
prototyping, and evaluating robotic systems. The method-
ological gap the cards are closing for participatory design
in HRI is that they enable an easy access for technology
developers to be actively engaged with potential end users
(i.e., older adults) and thereby have these experiences and
sensitising insights in mind when creating the technology.
We propose that the cards could also be used as participatory
evaluation, as the cards already revealed measures of success
and/or quality relevant to end users for trustworthy robots in
their homes. The fact that the cards helped revising ideas
is an indication that they are also suitable for an evaluation
process.

Intentionally, the cards do not come with a standardized
procedure how to use them, which we consider as one of the
method’s strength. The reason behind this is that we wanted
to offer flexibility and adaptability to untrained interviewers
to find their own ways to get the most information out of the
conversation, since every person (interviewer and intervie-
wee) conversation and context is unique. For an interviewer
without formal training in how to conduct interviews, the
flexibility of the cards enables them to find a good strategy
that works for their own style and comfort. We suggest this
flexibility in application, while also scaffolded in the content
and process via the card and game feature to enable participa-
tion of engineers in the ideation process that might otherwise
be daunting. The open-ended nature of the approach allowed
for co-constituting a narrative between the interviewer and
the interviewee, also responding to individual notions of
trust, specific contexts and people’s everyday practices.

It can also be argued that the flexibility of the cards is
also one of its weaknesses since it makes it more difficult to
unpack what aspects of the cards worked in what way and
therefore to provide more structured guidance to future users
of the cards. For future work it will be beneficial to make
a comparative study between an open-ended and a struc-
tured procedure, as well as experienced vs inexperienced
interviewers to draw more generalised conclusions across
participants and interviewers. Another option is to explore
the use of the cards with different team members such as
engineers, developers, social scientists and people who are
more or less familiar with issues around robots and AAL.

We presented our findings based on qualitative research,
as we chose to use an open-ended approach especially at
the beginning of the design process and to leave space to
negotiate values associated with trust and robots between
interviewers and older adults. These values are context-
dependent and need to be negotiated individually. We also
chose to interview the interviewers (i.e., the students) to
explore the qualities of their experiences and practical chal-
lenges in using the cards as openly as possible. Thus, our
primary research goal was not to come up with generalizable
findings or scientific truths. Rather, the cards are meant to
establish a shared understanding of the notion of trust in the
context of design. Future work may however also add ques-
tionnaires to validating our method, e.g., before and after
using the cards.

The cards were created to include primary users such as
senior citizens into the design process at an early stage, and
we aimed to also take into account the social life of people
by introducing the People Card. In future work, including
2D or 3D representations of additional people (e.g. tokens),
such as flatmates, friends or caregivers, could be useful for
expanding the method. Previous research also suggests that
social dynamics in the home can be made more explicit with
a method like collaborative map making [37]. Drawing net-
works of people may also be an option to facilitate more
details about these social dynamics in homes. Another option
is to explore using tokens ormarkers to visualize other people
at places in the home, and include them even more explicitly
in the conversations.

Future work may also aim to tackle challenges around the
terminology. For example, showing visual representations of
related technology has shown to be fruitful for older adults
to learn about existing technologies [4,36]. In our method,
we chose an open-ended approach and decided not to show
any pictures or videos of existing technologies like robots
but rather start from the places and daily routines per se,
but this was with mixed results. Balancing out the familiar
vs. the speculative is an ongoing methodological challenge
to be addressed in future work, especially given imaginar-
ies around robots are shaped by public opinions (as our own
research suggests as well). For example, we suggest show-
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ing additional materials (e.g. via videos or with pictures
on cards), since some of the interviewers successfully used
places, motives and the interviewees’ current situations to
discuss opportunities for assistive technologies. This is how-
ever to be handled with care, because of potential biases and
priming. We therefore envision the possibility to work with
prototypes of existing technologies in later conceptualization
phases of participatory design process, i.e., after ideation.

7 Conclusion

We proposed a set of elicitation cards to be used during inter-
views in the context of design of social robots and assistive
technology in the homes of older adults. The primary goal of
the cards was to enable conversations about the abstract topic
of trust between older people and developers or researchers,
as initial input into the design process. As evident from
our own and related research, establishing a shared under-
standing of trust is important and should be created in early
design phases to support the proper transferal of knowledge
and more sensitive design decisions. To come up with a set
of useful cards, we facilitated the creation of this partici-
patory design tool in an iterative design process together
with Informatics students and older adults. As a proof of
concept of our method, we presented a number of findings
both on how the cards were able to facilitate productive
conversations between inexperienced interviewers and older
adults, and on nuanced situated insights about older peo-
ple’s trust and robots based the use of the very same cards.
Salient trust-related findings that emerged from this study
were the participants’ desire for control, companionship, pri-
vacy, understandability, and location-specific requirements
with regards to trust. Robots have great potential to help care
for older people at home, and the extent to which this poten-
tial is realised is not just a function of technology-specific
features, but how the complex issue of trust is negotiated
in the very personal and individual space of the home. This
elicitation card method, and the preliminary findings from
the study, point to some of the areas that will need to be
addressed.
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