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Abstract

The domestication theory explains how individuals integrate new technologies into their
daily lives. This in-depth qualitative case study explores domestication in older age based
on interviews conducted over three months with nine individuals aged 85-97, who re-
ceived a socially assistive robot designed to support physical and cognitive activity. Data
analysis followed the four stages of domestication: appropriation, objectification, integra-
tion, and conversion. Findings showed that appropriation involved motivations ranging
from curiosity to practical goals. In the objectification stage, most participants primarily
regarded the robot as a functional tool. Integration varied: Some embedded the robot
into daily routines, while others used it sporadically. Yet, across usage patterns, the ro-
bot reinforced participants’ self-image as active, healthy, and adventurous. Conversion
revealed differences in social sharing: Some involved family and peers, whereas others
remained neutral or detached. The findings indicate that older adults’ domestication of
a socially assistive robot reflects both common trajectories and significant individual dif-
ferences. Still, even when the technology is primarily functional, its domestication may
yield a variety of emotional and social benefits.
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INTRODUCTION

Domestication Theory (Silverstone et al., 1992),
both an analytical lens and a methodological ap-
proach, has become one of the most prominent
frameworks for multidisciplinary research seek-
ing to explain how technologies are integrated
into everyday life (Fortunati, 2009; Haig-Smith &
Tanner, 2016). With growing recognition of the
potential benefits of technological solutions in
general, and Socially Assistive Robots (SARs) in
particular, for enhancing older adults’ autonomy
and quality of life, several studies have applied
domestication theory to explore technology
adoption and use in later life (Matassi et al., 2019;
Nielsen, 2025; Nimrod & Edan, 2022). However,
studies have seldom examined the domestication
process longitudinally or within real-life settings,
and none have focused on the domestication of
SARs. This gap limits our understanding of how
domestication unfolds, evolves, and stabilizes
over time, and prevents us from capturing the
everyday circumstances that shape older adults’
adaptation to SARs.

To address this gap, the present in-depth qualita-
tive case study provided older adults with a SAR
for three months and tracked their experiences in
real-life contexts, offering deeper insights into the
domestication of technology in later life.

LITERATURE REVIEW

Technology Domestication Theory

Technology Domestication Theory (Silverstone
et al., 1992) is widely used in multidisciplinary
research to examine the adoption, rejection, use,
and integration of new technologies within house-
holds (Haig-Smith & Tanner, 2016). In other words,
it describes the processes by which innovations
are “tamed” or appropriated by users (Silverstone
& Hirsch, 1992; Silverstone & Haddon, 1996). Ini-
tially, the theory focused on the domestic sphere,
exploring how the adoption and use of new tech-
nologies are shaped by technological affordances,
individual preferences, and the temporal, practi-
cal, economic, and social dynamics of family life
(Watulak & Whitfield, 2016). However, as Had-
don (1994, p. 8) suggested, “processes outside
the home interact with the activity within the
home.” Consequently, domestication research
has expanded beyond the household to include
a range of contexts, such as businesses, industries,
educational institutions, and health care services,
that can be analyzed through economic, cultural,
and sociological lenses (Harwood, 2011; Lindner,
2013). The theory thus addresses the broader so-
cio-cultural landscape in which technology adop-
tion occurs, encompassing both the pre- and post-
adoption stages of specific technology (Haddon,
2006; Haig-Smith & Tanner, 2016).
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The technology domestication theory argues that
when users engage with technology, four inter-
secting processes occur: appropriation, objectifi-
cation, integration, and conversion (Bakardjieva,
2011; Lim, 2008; Silverstone, 1992). Through ap-
propriation, individuals acquire the technology
and decide whether and how it fits their lives.
Objectification is expressed through the use and
display of objects in the home environment, re-
vealing the value placed on those who identify
with these objects. Integration refers to how ob-
jects are incorporated into daily rituals (the us-
ers and their environments change and adapt
accordingly). Conversion then connects the
household’s moral economy with the outside
world, referring to how users transfer their use of
the new technology to others (Watulak & Whit-
field, 2016). All these processes occur within the
context of the household’s moral economy (Lim,
2008). While objectification and integration oc-
cur within the household'’s internal structure, ap-
propriation and conversion broaden the bounda-
ries of the household into the outside world (Lim,
2016). The interplay of these processes deter-
mines the nature and patterns of technology use
that eventually result in the social transformation
of the household (Lim, 2008). Similarly, tech-
nologies acquire meanings and are incorporated
in accordance with the household’s own values
and interests (Silverstone & Hirsch, 1992).

From a social perspective, domestication theory
views technology adoption as an intricate, ten-
sion-filled process (Watulak & Whitfield, 2016).
It highlights the interpretative flexibility individu-
als demonstrate in making sense of new technol-
ogies (Kline & Pinch, 1999) and emphasizes the
central role of users in shaping adoption process-
es of new technologies (Patala et al., 2014). The
theory traces the trajectory of technology adop-
tion from initial acquisition to the point at which
a technology becomes embedded in a person’s
everyday routines (Chigona et al., 2010), and
accounts for both use and non-use (Watulak &
Whitfield, 2016). Importantly, the domestication
approach considers both the practical and the
symbolic dimensions of technology, illustrating
how material functions and personal or cultural
meanings work together to integrate new tech-
nologies into daily life (Ayotunde, 2012).

Technology domestication among older adults
Since the early stages of domestication research,
older adults have been recognized as a distinct
user group with unique patterns of technol-
ogy adoption (Haddon & Silverstone, 1996).
Although the use of Information and Commu-
nication Technology (ICT) among older adults
has grown substantially over the past two dec-
ades, their adoption of digital technologies re-

mains considerably lower than that of younger
age groups (Heart & Kalderon, 2013; Zhou et
al., 2025). This disparity, often referred to as the
“age divide,” reflects the digital divide between
younger and older users in terms of ICT adop-
tion and use, leading to significant social inclu-
sion challenges (Fang et al., 2018; Nimrod, 2018).
Therefore, the domestication of technology in
later life warrants particular attention.

Studies examining older users have drawn on
domestication theory in different, context-spe-
cific manners. Among these studies, the seminal
work by Haddon and Silverstone (1996) exam-
ined how “young-old” individuals aged 58-75
integrated traditional and new media into their
daily routines. They demonstrated that earlier life
experiences and the transition into retirement in-
fluenced patterns of media use and the nature of
users’ engagement with media, and they high-
lighted the ways in which media can partially
offset certain physical and social losses associ-
ated with later life.

More recent work includes, for example, a study
based on interviews with 20 citizens aged 75-91.
In this study, Nielsen (2025) applied the domes-
tication lens to examine how older adults adapt
to and integrate digital health technologies into
their everyday lives, focusing on the users and
their practices rather than on the technologies
themselves or their intended use. Viscovi (2018)
applied domestication theory to explain how
“warm experts” (defined as nonprofessional in-
dividuals who assist less experienced users in
understanding and engaging with digital devices)
participate in the early and ongoing phases of
ICT adoption among older adults, particularly
through appropriation and incorporation. By
applying this framework, the study showed that
integrating technology in later life is a socially
embedded process that relies on trust, proxim-
ity, and continuous familial support rather than
on technical skills alone. In addition, Matassi et
al. (2019) drew on the domestication framework
to examine how WhatsApp becomes embedded
in everyday life. They found that older adults
(aged 60 and above) use the platform less fre-
quently than younger users, yet perceive it as a
tool that strengthens interactions with family and
friends and provides a connection to the world
of younger generations.

Most domestication studies in later life have re-
lied on qualitative approaches, typically using in-
depth interviews and occasionally supplement-
ed by additional qualitative or quantitative tools.
Our literature review identified just three studies
that observed older adults over time. Copelton
(2010) followed a hospital-sponsored walking
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club for five months, using observations and in-
terviews to examine barriers to pedometer use.
Rosales et al. (2017) tracked older adults’ use of
smartwatches over two months and assessed the
benefits they derived from them. Nimrod and
Edan (2022) studied women aged 75-90 who
received Google Home (voice assistant) devic-
es, documenting their experiences over three
months through interviews, observations, and
weekly surveys. Additional longitudinal studies
have examined the use of robotic technology in
later life (e.g., De Graaf et al., 2015; Van Maris
et al,, 2020, 2021; Zafrani et al., 2024). However,
these studies usually focused on well-being out-
comes rather than domestication processes and
were typically limited in duration to a few weeks,
with participants’ ages primarily in the “young-
old” segment (aged 65-75).

To the best of our knowledge, no study has yet
employed a longitudinal approach to examine
the domestication of SARs in later life among the
“old-old” population (aged 85 and over, Burns et
al., 2024). Applying the domestication framework
can illuminate how the use of technology evolves
with older users’ experience, and this compre-
hensive perspective is essential for advancing the
understanding of technology adoption and ben-
eficial use in later life. This study examines the
domestication of a SAR specifically designed to
support physical and cognitive training in older
adults. The robot was installed in the homes of
nine "old-old" adults for a three-month period,
during which participants could independently
access and use the robot at their convenience.

METHODS

The robotic system

In this in-depth qualitative case study, we used
a SAR developed in our lab (Figure 7). The robot,
named Gymmy to evoke associations with the word
“gym,” was intended to support physical activity in
aging individuals. Each training session lasted 10-
15 minutes, during which the robot demonstrated
a series of physical exercises and monitored users’
performance through a camera, correcting their
execution when necessary. During the physical
training, users are randomly presented with cogni-
tive exercises, including memory and thinking tasks.
Furthermore, at the end of each session, the system
offered relaxation exercises designed to reduce
stress and tension, following Jacobson’s (1938) re-
laxation technique (for additional information about
the development of the system, see Krakovski et al.,
2021; Zafrani et al., 2023, 2024; or watch https:/
www.youtube.com/watch?v=zQ4T1NhS25Q). The
training sessions were conducted independently by
the participants, who could start, pause or termi-
nate them at any time.

Physical exercises

Gymmy’s physical training focused on upper-
body exercises, consistent with the capabilities
of the torso robot platform. These exercises were
designed to enhance muscle strength and sup-
port older adults in maintaining independence
and performing daily activities such as lifting ob-
jects. In total, 14 physical exercises were devel-
oped (Avioz-Sarig, 2019; Krakovski et al., 2021;
Figure 2), based on the strength-training guide-
lines of the National Institute on Aging (NIH;
https://go4life.nia.nih.gov/exercise-type/strength/
retrieved July 2019). In each training session, the
user was exposed to eight randomly selected ex-
ercises presented in random order. Each exercise
included eight repetitions, which were moni-
tored by the robot.

Cognitive exercises

Gymmy’s cognitive training component was
designed to target various aspects of memory,
processing speed, and concentration, which are
essential for older adults’ ability to maintain in-
dependent living (Arora, 2021; Eggenberger et
al., 2015). Three types of cognitive games were
integrated into the physical training: Working
Memory, Spatial Memory, and Mathematical
Skills, with two randomly selected for each ses-
sion. These games were chosen based on prior
research (e.g., Ezzati et al., 2016; Nacke et al.,
2009). Each game began with on-screen instruc-
tions, after which users confirmed their readiness
to start via the touch screen.

Relaxation exercises

Based on Jacobson’s relaxation technique
(Jacobson, 1938), Gymmy provided relaxation
exercises aimed at reducing stress and tension.
Such exercises are important for older adults’
wellbeing (Rudnik et al., 2021) and target three
muscle groups: arms, neck, and face. These ex-
ercises were offered as an additional activity, al-
lowing participants to choose whether and when
to perform them.

The participants

Participants were recruited through retirees” mail-
ing lists, public notices, and snowball sampling.
Eligibility criteria for participation were being 85
years old or over, and living independently in the
community. Nine older adults participated (age
range: 85-97 years; mean = 92, SD = 3.74). The
sample consisted of two men and seven women.
Although the sample size was small, participants
were relatively homogeneous in key background
characteristics, including independent commu-
nity living and retirement status. All participants
had children, most had completed secondary
education, and all were retired. Participants
were characterized by relatively low digital lit-
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Figure 1. 'Gymmy' — Personal Training Robot.

eracy, reflected in their limited use of everyday
technologies, mainly restricted to mobile phones
and television, and their lack of prior experience
or familiarity with robots. All experimental pro-
cedures received approval from the authors’ in-
stitutional ethics committee (approval number
1722-1) and were carried out in accordance with
its guidelines, including obtaining informed con-
sent from all participants prior to the study.

Data collection

A Gymmy unit was installed in each participant’s
home for three months. In-depth, semi-struc-
tured interviews were conducted with each par-
ticipant before and after the study (see Appen-
dices A and B for the opening and concluding
interview questions). During the initial meeting,
participants received oral and written explana-
tions about the study. After providing informed
consent, they completed a questionnaire as-
sessing demographic, sociodemographic, and
health-related background characteristics. Each
participant then received a detailed orientation
to Gymmy, viewed a video demonstrating its
functions, and was interviewed. In these inter-
views, participants described their biographical
and occupational backgrounds, daily routines,
and their use of ICT. These interviews also ex-
plored the perceived advantages, disadvantages,
risks, and benefits of robotic technologies, as
well as their specific expectations from Gymmy.
Throughout the study, participants could ask for
technical support whenever needed. At the end
of the study period, concluding interviews were
conducted to assess their overall experiences
with Gymmy and to compare these experiences
with their initial expectations.

Data analysis

The analysis followed Miles and Huberman’s
(1994) strategies of identifying patterns within the
data, comparing and contrasting, and clustering.
The first phase of the analysis was a within-case
examination. Each participant’s pre-use and con-
cluding interviews were coded independently.

The coding process was hybrid, employing open
(inductive) coding and theory-based (deductive)
coding grounded in Domestication Theory to
link concepts and organize them into content-
based categories. This process progressed from
initial open coding to axial coding (grouping re-
lated concepts), and, finally, to selective coding
according to the four stages of the domestication
framework. This approach enabled reliance on
preexisting concepts while allowing findings to
arise directly from the data.

The first phase of the analysis resulted in the
creation of nine distinct domestication stories
organized according to the domestication pro-
cess, described in terms of appropriation, ob-
jectification, integration, and conversion. Each
story was rooted in participants’ circumstances,
real-life activities, and routines. In the second
phase, a cross-case analysis was applied. In this
phase, the nine stories were compared to iden-
tify similarities and differences across the cohort.
The first part of the analysis was conducted by
the first two authors and subsequently reviewed
thoroughly by the third author. The second part
was conducted by all three authors in a series of
team discussions. To strengthen validity (Ham-
mersley, 1992), the authors revisited and clarified
codes that were unclear or contained discrepan-
cies. As a result, the coding matrix was reorgan-
ized and supplemented with new categories and
codes until full agreement between team mem-
bers was achieved.

FINDINGS

The analysis of the findings is organized accord-
ing to the four stages of the domestication frame-
work: appropriation, objectification, integration,
and conversion (see Appendix C for a summary
of themes and findings).

Appropriation

The robot was placed in participants’ homes as
part of the study, rather than through their own
initiative, as most agreed to participate only af-
ter the opportunity was presented to them. The
main motivation for this willingness was curios-
ity and a desire to experience the use of robot-
ics. For example, Ms. T (86, Widow) shared: “I
want to learn new things, | have curiosity... It’s
always good to know more things and to devel-
op.” For about half of the participants, curiosity
was accompanied by another predefined goal
focused on preserving or improving their physi-
cal and cognitive health. As Ms. M (86, Widow)
explained: “I expect the robot to help me, es-
pecially with memory... That’s what worries me
the most.”
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Figure 2. A&B- raise arms horizontally separately,
C-raise arms and bend elbows forward 90, D-
raise arms and bend elbows, E-bend elbows, F-
raise arms forward static G-raise arms horizon-
tally, H-raise arms horizontally and turn hands,
[-raise arms forward and turn hands, J-raise arms
forward separately, K-raise arms 90 and up, [-
open and close arms 90, M- raise arms forward
and to sides, , N- raise arms forward.

A key commonality that characterized the par-
ticipants as they entered the study was their lim-
ited technological background, evident in their
infrequent use of existing technologies, mainly
restricted to mobile phone and television, and
their lack of prior experience or familiarity with
robots. Despite this limited technological back-
ground, it was possible to identify different an-
choring points that accompanied their entry into
the study. Some participants chose to emphasize
their openness to new technologies and their
willingness to experiment, as Mr. N (85, Married)
noted, “I shop using the computer... | watch con-
certs and operas on YouTube.” Others, however,
chose to highlight their lack of prior experience
and a sense of disconnection from the techno-
logical world. Ms. R (90, Widow), for exam-
ple, clarified: “I don't even know what a robot
is... | have no idea.” Although the participants
expressed different attitudes toward new tech-
nologies, none expressed fear of using robots or
perceived them as dangerous or harmful. All re-
garded the robot as a neutral or even beneficial
technological tool that did not evoke feelings of
threat or resistance.

Alongside the sense of safety and the absence
of fear toward the robot, several participants de-
fined the boundaries of its use and their control
over it from the very beginning. They clarified
that the robot would be operated only when
they wanted and according to their own terms,
maintaining a full sense of control. Ms. C (85,

Married) said, “When | want to,” Mr. N (85, Mar-
ried) added, “A robot that doesn’t move,” and
Ms. T (86, Widow) highlighted, “I'll press a but-
ton, and it will do what I tell it to.”

Objectification

All participants positioned the robot in their liv-
ing room, both for convenience and to keep it
visible as a reminder to use it. Ms. M (86, Wid-
ow), for example, pointed out that “when | see it,
| remind myself that | should use it.” Most partici-
pants perceived Gymmy as a simple, functional
assistive tool with a clearly defined primary role
of supporting their physical activity. Accordingly,
participants became aware of minor malfunc-
tions and inaccuracies that occurred during their
use of the robot, yet they accepted these limita-
tions and described Gymmy as convenient, easy
to operate, and readily available for use when-
ever they wished. Mr. J (89, Widower) explained:
“You can use it even twenty times a day, whenev-
er you want... you're not dependent on anyone.”

Moreover, about half of the participants estab-
lished a certain emotional bond with the robot
and showed some degree of anthropomorphism
toward it. These participants demonstrated affec-
tion toward the robot, gave it compliments, and
showed appreciation for the human characteris-
tics they identified in it. “It’s like a character... he
looks like a human, so it’s easier to connect with
him... | became attached to him,” stated Ms. K
(85, Married). Similarly, Mr. J (89, Widower) high-
lighted that “you turn on the robot and spend
time with Gymmy... he’s really nice and friendly.”
Nevertheless, all participants, whether they had
formed an emotional bond with the robot or not,
set clear emotional boundaries, stressing that,
ultimately and for better or worse, robots can-
not serve as a substitute for human presence. Ms.
T (86, Widow) summarized her perspective: “It
may not be a person, but as long as it does what
| ask it to, that’s enough for me.”

Integration

All participants incorporated Gymmy into their
daily routines, although the extent and nature of
this integration varied. While some used Gymmy
daily at fixed times, others used it whenever it suit-
ed their schedule or preference. For example, Ms.
T (86, Widow) shared a precise daily routine with
Gymmy: “Twice a day I'm with him... in the morn-
ing around ten, and in the afternoon sometime
between five and five-thirty.” In contrast, Ms. K
(85, Married) described a more fluid pattern of use:
“Personally, I'm not very organized, so it wasn't
always at fixed times. Sometimes | had different
activities, like painting or French lessons... so in
between, | found some time.” A few reported that
they initially engaged with Gymmy, but their use
declined over time due to a lack of challenge.
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Whether Gymmy was integrated into a struc-
tured routine or used in a more flexible and
intuitive way, it did not replace existing forms
of exercise (such as walking, Qigong, or Felden-
krais classes). It either initiated physical activ-
ity or complemented existing activities, helping
participants maintain and diversify their rou-
tines. Furthermore, most participants reported
that the robot motivated them to exercise more
than they would have on their own. Ms. A (97,
Widow) confessed: “It helped me engage in
physical activity... | had never exercised before,
I used to hate it,” and Ms. B (91, Divorced) re-
flected: “If it weren’t for it, who knows if I'd be
doing these things.”

Many also reported that they continued to use
Gymmy even during challenging periods, such
as days of bad mood or health difficulties. For
instance, Ms. K (85, Married) recalled: “Recently
| fell and had an accident... | couldn’t really use
my legs, so it was a pleasure to sit and exercise
with Gymmy using my arms. It strengthens the
arm muscles, and that’s good,” and Ms. B (91,
Divorced) recounted that when she was alone,
she “turn on the robot and spend time with
nice Gymmy.” Statements like these highlight
Gymmy’s role in sustaining participants’ sense of
identity, whether expressed through their need
to remain active and engaged, to preserve their
health, or to keep their minds stimulated.

Conversion

Many participants chose to present the robot
proudly to those around them and shared the
curiosity, encouragement, and admiration it
evoked among their children, grandchildren,
and great-grandchildren. As exemplified by Ms.
C (85, Married), who described: “Everyone came
to see how | use the robot... even one of my
granddaughters filmed me using it and gave a
presentation about it at school... she said it was
wonderful.” However, a few participants kept
their experience with the robot to themselves
and did not present it to others. This behavior
did not stem from embarrassment or a desire to
conceal their use of the robot, but rather from
practical circumstances such as family members
living far away.

Among some participants, the experience of
using Gymmy led to a noticeable shift in their
perception of robotic technology, moving from
skepticism to openness (“It used to feel strange
to me, how can you trust robots? But | guess the
world is moving forward... | think robots have
the potential to help older adults,” Ms. M, 86,
Widow), or from a neutral stance to a sense of
appreciation (“I would really like to have robots
at home...it’s like a friend, and above all, it’s

helpful,” Ms. K, 85, Married). Yet some partici-
pants maintained the neutral attitude they had
when they began the study.

The period of interaction with Gymmy also
shaped participants’ perception of the potential
of Gymmy and similar robotic technologies to as-
sist the older adult population. Some noted that
robotic technologies could assist the older adult
population, whereas others framed this poten-
tial as being relevant mainly to specific groups
of older adults, such as those who are lonely,
physically limited, or living in nursing homes.
For example, Ms. K (85, Married) explained: “It’s
more for people who are lonely... usually, those
who are busy and have friends don’t really think
about using robots,” while Ms. C (85, Married)
suggested: “There’s definitely a potential in ro-
bots...especially for people who don’t go out
much...I'd even put them in nursing homes.”

DiscussioN

By following users longitudinally and in real-life
conditions, this study revealed that older adults’
domestication of a SAR involves both shared
patterns and notable individual differences. Like
previous research (Nimrod & Edan, 2022), the
findings show that domestication is not a uni-
form process. In addition, they suggest that even
when a new technology is perceived primarily
as functional, its integration into daily life may
yield a range of emotional and social benefits.
Although participants ultimately regarded the ro-
bot as a utilitarian tool designed to support their
physical activity, its presence nonetheless took
on social and emotional significance.

The social significance was reflected in deci-
sions such as placing the robot in central areas
of the home enabled some participants to pre-
sent themselves as open to innovation, a quality
that older adults often associate with youthful-
ness (Matassi et al., 2019; Rosales et al., 2017).
This emphasis was also evident in some par-
ticipants’ reports about introducing the robot
to family members and peers, which could be
regarded as a symbol of technological openness
(Brintazzoli, 2018).

The emotional significance was evident in par-
ticipants’ engagement with the robot, which, in
some cases, was accompanied by anthropomor-
phism, signifying a beneficial emotional effect
of human-robot interaction (Roesler et al., 2021).
The interaction also contributed to sustaining
identity-related values such as staying active,
maintaining health, supporting physical and cog-
nitive functioning, and remaining open to new
experiences. These values are closely tied to a
desired sense of youthfulness (Hausknecht et al.,
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2020). For several participants, this period of en-
gagement marked a shift from initial skepticism
to genuine openness, transforming doubt or neu-
trality into an appreciative recognition of robots
and fostering a more positive emotional relation-
ship with technology (Otaka et al., 2024).

In this context, the humanoid embodiment of
Gymmy may have contributed to some of the
social and emotional meanings observed in this
study. Its human-like torso and movement capa-
bilities enabled it to resemble a personal trainer,
potentially facilitating imitation and supporting
anthropomorphic interpretations. While the pre-
sent findings are grounded in this specific em-
bodiment, it remains an open question whether
similar domestication dynamics would emerge
with non-humanoid or appliance-like robotic
systems. Future research should examine the
role of embodiment in shaping domestication
trajectories among very old adults.

Although social considerations play a significant
role across various technologies used by older
adults, the domestication trajectories observed
in the present study reveal technology-specific
distinctions. Prior research (Copelton, 2010) on
older adults’ walking groups has shown that
monitoring technologies were often resisted be-
cause they were perceived as introducing com-
petition and hierarchy, threatening the sociability
and camaraderie that walkers valued most. The
domestication of a SAR, as described in the cur-
rent study, demonstrated an opposite pattern:
Rather than jeopardizing social dynamics, the ro-
bot enabled participants to express social mean-
ings, such as presenting themselves as youthful
and open to innovation, and in some cases, shar-
ing the robot with others as a symbol of tech-
nological openness. These contrasting patterns
underscore that even when technologies support
functional goals, their domestication is shaped
by the specific social and symbolic meanings
they afford.

Clear points of similarity and difference emerge
between the domestication patterns observed
in the present study and those reported by Ro-
sales et al. (2017) regarding smartwatches. In
both studies, older adults incorporated the new
technology into existing routines and engaged
with it in symbolically expressive ways, such
as boasting about the smartwatch to appear
technologically competent or introducing the
SAR to family and friends as a marker of open-
ness to innovation and youthfulness. Still, no-
table differences between the studies emerge.
Smartwatch users did not report meaningful
emotional or social benefits, nor did they view
the device as addressing age-related needs. By

contrast, participants in the present study de-
rived clear social and emotional value from the
SAR, including opportunities to express identi-
ty-related goals and a growing appreciation for
the technology over time. Furthermore, while
smartwatch users showed limited deepening
of engagement and some continued to struggle
with basic functions after two months, partici-
pants in the SAR study exhibited a more sub-
stantial shift from initial skepticism to genuine
openness as domestication progressed.

An interesting parallel can be drawn to the do-
mestication study by Nimrod and Edan (2022),
which examined older women who received
voice assistance devices for home use. The au-
thors identified three domestication patterns
(broad, focused, and restrained) based on the
variety of uses. A similar pattern emerged in the
present study based on frequency of use. Some
participants made Gymmy a consistent part of
their daily routine, while others used it spo-
radically, and a few initially experimented with
Gymmy but eventually lost interest. However, a
key difference distinguishes the two studies. In
Nimrod and Edan’s (2022) work, participants in
the restrained domestication group experienced
discomfort, frustration, and dissatisfaction. They
encountered operational difficulties with the
device, which reduced their motivation to use
the voice assistant and reinforced the percep-
tion that it offered little meaningful benefit. In
contrast, participants in the present study did not
experience operational difficulties, as the SAR
functioned smoothly and reliably throughout.
Participants who used the robot sporadically did
so due to other engagements or because they felt
it was not challenging enough.

Methodologically, the present study provides
additional evidence for the usefulness of the ho-
listic approach to research on older technology
users (Zafrani & Nimrod, 2019) and highlights
the value of longitudinal methods in domesti-
cation studies. Our findings also add significant
insights regarding the use of SARs in later life.
Similar to previous longitudinal studies (De
Graaf et al., 2015; Van Maris et al., 2020, 2021;
Zafrani et al., 2024) that did not explore domes-
tication, our findings indicate that older adults
are open to interacting socially with robots and
are able to integrate a social robot into every-
day life by assigning it a meaningful role within
their daily routines. However, the domestica-
tion framework applied in the present study,
through its four stages, highlights the substantial
importance of hedonic social interactions for
accepting social robots within the household.
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Beyond the functional value participants de-
rived from using Gymmy, they enjoyed their in-
teractions with it and seemed to benefit from a
strengthened self-perception and social image as
a result of using it. This stands in contrast to pre-
vious long-term studies that emphasized the utili-
tarian factor of practical benefit as the primary
foundation for sustaining older adults” long-term
engagement with social robots (De Graaf et al.,
2015; Zafrani & Nimrod, 2019). Obviously, the
importance of practical utilities should not be
overlooked, as it is well established that when
older adults did not perceive the robot as pro-
viding meaningful utility, they gradually lost in-
terest, and eventually returned to their previous
routines and habits without the robot (Frennert
et al., 2017; Zafrani & Nimrod, 2019; Zafrani et
al., 2024). Thus, a user experience that integrates
both functional value and hedonic advantages
tends to foster a deeper meaning and more en-
during acceptance of the robot in domestic en-
vironments, creating a holistic sense of adoption
that extends beyond practical benefits alone.

Without devaluing the present study’s findings
and implications, it is important to situate them
within their methodological context. This study
was designed as an in-depth qualitative case
study of a specific type of socially assistive ro-
bot, characterized by its humanoid embodiment
and exercise-oriented functionality, deployed
among a small group of very old adults living
independently in the community. Accordingly,
the findings should not be generalized to all
robotic systems or to the broader population
of older adults. The contribution of this work

lies in providing a rich, contextualized account
of domestication processes as they unfolded
within a particular technological configuration
and domestic setting. Accordingly, it offers theo-
retically informed insights that may guide future
comparative research across different SAR types
and populations.

CONCLUSIONS

The domestication of robotic technology in later
life can significantly enhance psychological and
social well-being, even when the technology is
perceived primarily as a functional tool. It can
also help older adults preserve, and in some cas-
es strengthen, their self-image as autonomous,
independent, active, healthy, and open to new
experiences. It does so by supporting their en-
gagement in activities that reflect who they are
and by reinforcing the personal capacities they
wish to sustain.

To an extent, SARs can become more than a
device. They can occupy a meaningful place in
the rhythms of daily life in old and very old age
and serve as an affirmation of who the older
adults are and whom they aspire to remain. By
doing so, SARs may reinforce older people’s
sense of continuity and their desire to main-
tain the abilities and qualities that they value.
Moreover, SARs may provide a foundation for
positive, satisfying interactions with family and
friends, offering not only moments of connec-
tion but also opportunities for the older adults
to express and share aspects of their identity,
thus enriching their social relationships.
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Appendix A: Opening interview guideline
General opening question:

1) Please tell me about yourself.
(Family, personal history including immigration if relevant, past and
present employment, health status).

A comprehensive descriptive question:

2) Please describe your daily routine.

Questions that invite examples:

3) What are the main activities you do at home? Do you feel any
difficulties performing daily tasks? Which difficulties? How do you deal
with them?

4) Please tell me about your current usage of communication and
information technologies such as computers, the internet, and mobile
phones:

What are you using and why? (What are your main uses? Frequency of
use?)

What are you not using and why?

General questions about the research:

Why?

5) Do you know any robots? Have you ever had an experience with a
certain type of robot? Which robot/s? How would you describe the
experience!?

6) Have you heard of social robots? Have you had any experience
with them? How would you describe the experience?

7) Why did you volunteer to participate in this study?

8) Do you think a robot can help you? how?

9) Do you think that robots have advantages over the technologies we
talked about? Which advantages?

10) Do you think that robots have drawbacks compared with these
technologies? Which drawbacks?

11) Do you think robots may be dangerous? In what way?

12) Are there certain areas where you would like to receive assistance
from robots? Which areas?

13) Are there certain areas where you would not want to receive
assistance from robots? Which areas?

14) Would you prefer a stationary or mobile robot? why?

15) Would you prefer a proactive robot or a robot that only responds?

Questions to examine expectations Gymmy:

16) Why do you expect from your interaction with Gymmy?

17) Are there specific uses that you would like to benefit from using
Gymmy?

18) Are there factors that can prevent you from using Gymmy, or
influence how often you use it?

19) Do you think there are risks in using Gymmy?

Summary question:

20) Is there anything you would like to add, beyond what has already
been discussed, about your expectations of Gymmy?



Appendix B: Concluding interview guideline

General opening question:
1) How would you describe your experience of using Gymmy? Did this
use match your expectations? Was it enjoyable? effective? dangerous?
challenging?
A comprehensive descriptive question:
2) Please describe your daily routine with Gymmy.

Questions that invite examples:
3) What were your main uses of Gymmy?
4) Were there uses that disappointed you?
5) Has your frequency of use of Gymmy increased/decreased over time?
How? Why?
6) Do you feel that during the study period your lifestyle has become
more active?
7) Do you feel that thanks to Gymmy, you have engaged more in
physical activity?
8) Do you feel that thanks to Gymmy, it was easier and more accessible
for you to perform physical activity?
9) Has Gymmy got you to engage in new exercises that you do not
usually perform? How did it feel?
10) What were the difficulties you experienced during the period of using
Gymmy?
11) Were there factors that prevented you from using Gymmy, or
influenced your frequency of use? How?
12) After experiencing Gymmy, do you think robots may be dangerous?
In what way?
13) Are there certain areas in which you expected to receive assistance
from Gymmy but did not receive it? Which areas?
14) Do you think that exercising with Gymmy has any advantages over
other physical activities? Which drawbacks?
15) Do you think exercising with Gymmy has any disadvantages
compared to these activities? Which disadvantages?
16) Do you think the period of use of Gymmy made you more open to
experimenting with other robots? How?
17) After experiencing Gymmy, do you think robots can assist older
adults? How?

Summary question:
18) Is there anything you would like to add, beyond what has already
been discussed, about your experience with Gymmy?




Appendix C: Summary of Domestication Stages, Themes, and Findings

Domestication Stage Core Interview Themes Representative Observed Behaviors & Findings
Appropriation Motivations for Motivations: Primarily curiosity and a desire to learn.
participation; prior For about half of the participants, a goal to preserve
technological background; physical or cognitive health (e.g., memory).
initial attitudes and
boundaries.

Anchoring: Using existing tech (YouTube/Shopping)
vs. feeling "disconnected" from the technological
world.

Control: Explicitly defining boundaries from the start
("I'll press a button," "Only when | want").
Objectification Physical placement in the ~ Placement: All participants placed the robot in the
home; perception of the living room as a visible reminder to exercise.
robot; emotional bonding.
Perception: Viewed as a "functional assistive tool" that
is easy to operate.

Anthropomorphism: About half developed an
emotional bond ("character," "nice and friendly"). All
set clear emotional boundaries against human

substitute.
Integration Daily routines; integration Routine: Ranging from fixed schedules (twice daily) to
with existing habits; fluid, flexible use between other activities.

persistence in usage.
Synergy: Complemented (rather than replaced) existing
exercises like walking or Qigong.

Persistence in usage: Continued use during low mood
or health setbacks (e.g., exercising with arms after a leg

injury).
Conversion Social signaling and Social Display: Many proudly presented the robot to
display; shift in family. However, a few did not share it due to

technological perception;  practical circumstances like family living far away.
future outlook.
Perception Shift: Moving from skepticism or neutral
stance to openness, appreciation, and seeing robots as
"potential to help."

Future Potential: Framing robots as essential for
specific groups, such as those in nursing homes or the
lonely.




