
Bridging the Generational Gap: Exploring How Virtual Reality
Supports Remote Communication Between Grandparents and

Grandchildren
Xiaoying Wei

The Hong Kong University of Science
and Technology

Hong Kong SAR, China
xweias@connect.ust.hk

Yizheng Gu
Tsinghua University

Beijing, China
zsyzgu@163.com

Emily Kuang
Rochester Institute of Technology

Rochester, USA
ek8093@rit.edu

Xian Wang
The Hong Kong University of Science

and Technology
Hong Kong SAR, China

xian.wang@connect.ust.hk

Beiyan Cao
The Hong Kong University of Science

and Technology
Hong Kong SAR, China

beiyan.cao@connect.ust.hk

Xiaofu Jin
The Hong Kong University of Science

and Technology
Hong Kong SAR, China
xjinao@connect.ust.hk

Mingming Fan∗
The Hong Kong University of Science

and Technology (Guangzhou)
Guangzhou, China

The Hong Kong University of Science
and Technology

Hong Kong SAR, China
mingmingfan@ust.hk

ABSTRACT
When living apart, grandparents and grandchildren often use audio-
visual communication approaches to stay connected. However,
these approaches seldom provide sufficient companionship and
intimacy due to a lack of co-presence and spatial interaction, which
can be fulfilled by immersive virtual reality (VR). To understand
how grandparents and grandchildrenmight leverage VR to facilitate
their remote communication and better inform future design, we
conducted a user-centered participatory design study with twelve
pairs of grandparents and grandchildren. Results show that VR
affords casual and equal communication by reducing the genera-
tional gap, and promotes conversation by offering shared activities
as bridges for connection. Participants preferred resemblant ap-
pearances on avatars for conveying well-being but created ideal
selves for gaining playfulness. Based on the results, we contribute
eight design implications that inform future VR-based grandparent-
grandchild communications.
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1 INTRODUCTION
Grandparents and grandchildren can benefit from close intergen-
erational communication. By engaging in close inter-generational
communication, grandchildren can gain a stronger sense of con-
nection with the larger family and foster their self-development
(e.g., emotional development and self-esteem) [18, 108, 119]. In re-
turn, grandparents gain stronger social interactions and feel less
socially isolated [24, 25, 68, 83, 97]. However, today’s families are
becoming increasingly dispersed due to many factors, including the
younger generation relocating for school or work [101, 113], and
this imposes challenges to maintaining close connections between
grandparents and grandchildren. Although audio-visual media (e.g.,
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phone calls, video calls, or instant messaging) allow remote family
members to see or hear each other [54], they are limited in pro-
viding a sufficient sense of togetherness and companion [15, 109].
Moreover, these media do not offer grandparents and grandchildren
something to do together other than talking, which makes it hard
to sustain their attention during communication and may decrease
their conversation quality [34, 74, 88, 93, 110].

Virtual reality has the potential to mitigate these limitations of
traditional audio-visual media in two ways. First, users communi-
cate and interact via embodied avatars—digital representations of a
human user. Second, users can interact with each other within a
shared 3D virtual world. These attributes of VR show potential ad-
vantages over traditional audio-visual media. First, communicating
via avatars in a virtual world allows users to perceive a better sense
of co-present and togetherness [65, 100], collapsing the physical
and emotional distance often experienced when using other com-
munication media [6, 104]. Second, users can “physically” interact
with each other via avatar as in person, which enables them to ex-
press themselves more freely [1, 100]. Lastly, users could participate
in varied shared activities in VR, such as doing sports [45], sharing
photos [65], and learning together [115]. While prior work showed
that older adults and their younger generations feel enjoyable and
understand each other better by doing shared VR activities (e.g.,
tandem biking, co-learning) in co-located scenarios [45, 115], only
one recent work, to our knowledge, explored VR as a communica-
tion medium for older adults and their family members who live at
a distance [3]. While this paper suggested that VR-based remote
communication can improve the overall life quality of older adults
with cognitive impairments and reduce the burden of remote family
members [3], it remains unknown how grandparents and grand-
children would want VR to be designed to facilitate their remote
inter-generational communication.

Inspired by this line of work, we take a step further to answer
the following research question (RQ): How might VR be leveraged
to facilitate inter-generational communication between grandparents
and grandchildren? Specifically, how would they want to be repre-
sented by avatars? What types of interpersonal interactions do they
expect? What types of shared activities would they want to engage
in? To answer these questions, we conducted a user-centered par-
ticipatory design study with twelve pairs (N=24) of grandparents
and grandchildren. We investigated participants’ preferences and
visions in three key aspects of VR: avatar appearance, interper-
sonal interaction, and shared activity, which reflect how they see
themselves, each other, and the environment in which they interact.
We also explored their perceived barriers to adopting VR as their
communication tool.

Our results show that when communicating in VR, 1) grandpar-
ents and grandchildren chose different appearances of avatars to
meet different communication needs: they chose avatars that re-
flect their current physical appearances to check up on each other’s
well-being, while preferring avatars reflecting the ideal versions of
themselves (e.g., younger/better-looking) to gain better communi-
cation experience (e.g., confident, reminiscing); 2) VR affords casual
and equal communication between grandparents and grandchildren
because it could make “intimate” or “inappropriate” interpersonal
interactions between them, that they hesitate to do in real life, more

acceptable and welcoming. Moreover, sensory feedback beyond vi-
sion and audio may help enhance their feelings of togetherness and
alleviate their feelings of nostalgia when living apart; 3) participants
felt that engaging in shared activities in VR allowed them to find
more topics to fill in the silence in conversations and keep their con-
versations flowing. They further envisioned three types of shared
activities they wanted to engage in, including exploring difficult-
to-visit locations, reminiscing together, and re-experiencing daily
activities; 4) the overhead of setting up VR for communication,
the perceived difficulty of certain VR operations, and safety con-
cerns negatively impact participants’ willingness to use VR for
inter-generational communication. Building on top of our findings,
we contribute eight design implications for VR researchers and
developers to consider when leveraging VR to support remote com-
munication between grandparents and grandchildren. In sum, we
make the following contributions:

• We identified grandparents’ and grandchildren’s preferences
and visions for avatar appearance, interpersonal interaction,
and shared activities to better support them in communicat-
ing with each other in VR.

• We derived and discussed design implications for design-
ing VR to better facilitate intergenerational communication
between grandparents and grandchildren.

2 RELATEDWORK
2.1 Inter-generational Remote Communication
Both grandparents and grandchildren can benefit from a positive
inter-generational connection [18, 40, 41, 68, 108]. Grandparents
and grandchildren view each other as windows into their corre-
sponding times and treasure the values and experiences learned
from each other [61, 98]. However, this relationship is challenging
to maintain due to the geographic distance, which is commonly
caused by the migration of the younger generation for study or
work [101, 113]. The widespread COVID-19 pandemic and its im-
pacts on travel and quarantines also aggravated this situation [43].

People have a strong need and desire to stay connected with
remote families to share their recent life and well-being (e.g., their
mental and physical health [28]) [80, 82, 95, 105]. Currently, grand-
parents and grandchildren use audio-visual communication meth-
ods to stay in contact with remote family members [13, 21, 82, 88,
105, 118]. However, these media are limited in catering to their need
for getting a better sense of togetherness and companion [15, 109].
Additionally, grandparents and grandchildren hope to communicate
with each other while having something to do to foster communi-
cation and enjoy the time they spend together [34, 74, 88, 93, 110],
which current audio-visual communication platforms can not pro-
vide.

Inspired by recent work that suggested VR has the potential
to overcome these limitations by allowing users to communicate
and interact in an immersive virtual environment with embodied
avatar [3, 65, 107], we sought to understand how grandparents and
grandchildren would like to leverage VR to facilitate their remote
communication.
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2.2 VR as a Communication Tool
As social VR platforms (e.g., VRChat, Rec Room, BigScreen, and
AltspaceVR) increasingly emerged on the market, researchers be-
gan to investigate how people interact with each other in social
VR platforms [31, 76, 107]. Research shows that compared to com-
municating through traditional visual-audio channels [117], people
feel a higher level of co-presence with others [65, 100], are able to
perform embodied physical interactions [121] and engage in varied
activities with others in VR [31, 65]. Moreover, VR could provide
an easier way to initiate social interaction [6, 100, 104].

In addition to the general users, researchers began to explore
how VR might be used by older adults to maintain their social
connections [3, 7, 9, 10, 45]. For example, Baker and his colleagues
reported a series of studies investigating how older adults commu-
nicate with each other in VR, including their perception of avatar-
media communication [10] and their favorite shared activities with
friends [7, 9]. Recently, researchers also investigated how VR might
be used for older adults and the younger generation. By engaging in
specific VR activities (e.g., tandem biking, co-learning), older adults
and their younger generations could gain positive emotions and
understand each other better afterward [45, 115]. Communication
in VR can also improve the overall quality of life for older people
with cognitive impairments while decreasing the caregiver bur-
den of their younger generations who live at a distance [3]. While
informative, prior research mostly used predefined activities to
investigate how older adults communicate with other older adults
or younger generations in VR. However, it remains unknown how
best to design VR to facilitate inter-generational communication be-
tween grandparents and grandchildren. In this paper, we explored
grandparents’ and grandchildren’s VR preferences and visions re-
garding avatar appearance, interpersonal interaction, and shared
activities. We also explored their perceived barriers to adopting VR
as a communication tool.

2.2.1 Avatar Appearance. Avatar plays an essential role in VR by
shaping users’ communication experiences [36, 52]. Individuals
often rely on the representation by avatars to symbolize themselves
in social VR interaction [32, 73, 84, 100]. People view avatars as
their embodied interface [114] and the protective shield [16] in VR.
When represented by avatars, they perceive a sense of relaxation
and safety in conversations [1, 11, 16, 51, 72], and feel closer to
the others physically and emotionally than communicating via
videoconferencing. [65, 71, 72].

Previous research also explored avatar creation and appear-
ance [14, 20, 60, 67] and found that people tend to create their
avatars meticulously. They also have different motivations for cre-
ating their avatar (e.g., idealized self, standing out, following a
trend) [27, 67] and often change their avatar’s appearance to suit
the specific communication context [10, 55]. Research on avatar
appearances in VR suggested that it may affect not only users’ own
experiences (e.g., gaining more confidence [14, 69]) but also others’
perceptions of them (e.g., the attractiveness of avatar appearances
were positively correlated with friendliness) [63]. For example, rep-
resented by avatars’ appearance that is different from themselves,
introverted older adults feel a higher level of anonymity and are
more willing to engage in conversations with strangers, which may

potentially reduce the risk of social isolation [10]. While these stud-
ies provided insights into the design and effects of avatars, none
focused on how grandparents and grandchildren would want them-
selves to be represented in VRwhen communicatingwith each other
and how they would use their avatars to interact with each other.

2.2.2 Interpersonal interaction. Embodied avatars in VR enable
different kinds of interpersonal interactions (e.g., hugs, pats) and
new interaction experiences compared to the traditional communi-
cation platforms [33, 71]. For instance, unsolicited touching from
strangers is considered harassment [33]. People would feel offended
when the interpersonal distance between them and strangers is
too close [78, 120]. Previous research shows that different groups
of people enjoy different kinds of interpersonal interaction in VR.
Children are interested in simulated touch and social interactions
that enable them to build a social connection with others [71], and
long-distance couples benefit from embodied physical contact and
the sense of togetherness in VR [121]. However, it remains un-
known how grandparents and grandchildren would like to interact
with each other via embodied avatars in VR.

2.2.3 Shared Activities. In-person shared activities (e.g., collabora-
tion, entertainment, or helping each other) are essential factors to
enrich individuals’ social lives [31, 91]. Engaging in these activities
can foster the exchange of stories and experiences between grand-
parents and grandchildren, which benefits the self-development
of grandchildren and increases the social connection of grandpar-
ents [74, 110]. Kennedy et al. studied the in-person activities of
grandparents and grandchildren and clustered them into five cate-
gories: sociability, companionship, helping grandparent, commu-
nity events, and grandparent entertaining [57].

While such shared activities are often missing in video-based
communication, VR could potentially enable users to participate
in such activities through their embodied avatars in an immersive
virtual world. Previous research explored shared activities in VR in
different populations, including teenagers, older adults, colleagues,
and long-distance couples [8, 70, 71, 121], and showed that the pref-
erences and unique needs for shared activities vary for different
groups of people. For instance, long-distance couples preferred to
engage in real-life activities in VR [121] while older adults were
more interested in reminiscing their prior experiences together and
traveling [9, 11, 106]. However, it remains unknown how grand-
parents and grandchildren would perceive the benefits of engaging
in shared activities in VR and what types of shared activities that
they would like to engage in. Motivated by the literature and the
gaps in the three aspects mentioned above, we took a step further
to investigate these gaps through a participatory design study.

2.2.4 Barriers to adopting VR in older adults. Prior work has exam-
ined how VR can be utilized to support healthy aging, including the
use of VR as a tool to aid physical and cognitive health [37, 49, 59],
improving well-being and addressing depressive symptoms by us-
ing VR for enrichment [12, 46, 79, 106]. On the one hand, older
adults face certain barriers use VR, including its weight, tightness,
the difficulty of operation, and causing feelings of being trapped,
afraid, or anxious [42, 94]. On the other hand, older adults show
a positive attitude toward VR technology as it could bring them
opportunities to take part in new experiences and enrich their
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lives [5, 50, 92]. Previous work has explored how to help older
adults to gain a better VR-using experience by getting support from
caregivers in residential aged care houses or proposing guidelines
for designing friendly VR applications. Inspired by prior work, we
would also want to understand, in the context of inter-generational
communication, the perceived barriers among grandparents and
grandchildren when they communicate with each other in VR so
that they could better leverage VR for inter-generational communi-
cation.

3 METHOD
We conducted a user-centered participatory design study with four
parts as shown in Figure 1:(i) background interview and introduc-
tion to VR; (ii) VR experience session in which grandparents and
grandchildren talked and interacted with each other in the virtual
environment; (iii) semi-structured interview for getting feedback re-
garding their communication experiences and preferences of avatar
appearances in VR; (iv) participatory design session to elicit and
understand their visions of VR shared activities. The average length
of experiments was two and a half hours.

3.1 Participants
We recruited grandparents and grandchildren who had lived sepa-
rately for more than one year and did not currently live together.
We advertised our recruitment information through snowball sam-
pling, social media, and community centers in three cities. Before
the study, participants completed an online recruitment survey.
Based on the responses, we invited participants with diverse back-
grounds (e.g., education level, job) to participate in the full study.

We recruited 24 participants (12 pairs of grandparents and grand-
children) from three locations (six pairs were from the metropolitan
center, while six were from two regional locations 90 km from the
metropolitan participants). The grandchildren were 15 to 27 years
old (𝑀 = 21, 𝑆𝐷 = 4), with six females and six males. All the grand-
children have used VR at least once. The grandparents were 66
to 86 years old (𝑀 = 76, 𝑆𝐷 = 4), with six females and six males.
Two older participants reported having difficulty walking. Each
participant was compensated $30 for their time. Table 1 shows
participants’ detailed backgrounds. In the paper, we use the follow-
ing abbreviations: F (family), GF(grandfather), GM(grandmother),
GS(grandson), and GD(granddaughter) in the following sections.
For example, (F1, GM) means the grandmother in family 1.

3.2 Apparatus and Settings
Devices. We used Oculus Quest 2 [85] as the apparatus. Partici-
pants interacted with the VR system using two hand controllers. We
set up two cameras in the experimental area to record their phys-
ical actions in two rooms, and the head-mounted display (HMD)
projection on the PC’s screen.

Platform. We chose Rec Room [90] as our communication plat-
form in experiment. Rec Room allows participants to create and
customize their avatars easily and enables participants to inter-
act with players, as well as to provide various facilities (e.g., table
tennis, poker, darts, and singing stage) for entertainment. This well-
designed commercial social VR platform can be a vehicle for us to
understand the challenge and needs of the communication between

grandparents and grandchildren. Figure 2 shows some example
scenes.

Choice of Shared Activities in VR. In our participatory design
session, we provided eight types of shared activities in VR for par-
ticipants to rank. To select these preset activities, we first conducted
pilot interviews to ask what shared activities in VR grandchildren
most wanted to engage in with their grandparents with six par-
ticipants (aged 18 - 27) who did not participate in the final user
study. In the meantime, we reviewed previous work on activities
that are most attractive to older adults [9, 106]. The researchers
then discussed and consolidated the results into a final list of eight
activities based on the commonality of activities. The final results
are shown in Table 3.

3.3 Procedure
Figure 1 shows each part of the user study. The studies were con-
ducted at grandparent participants’ homes, with their permission.
Their grandchildren participants and the experimenters came to
their homes to conduct the studies face-to-face. After the intro-
duction of our study, with the help of experimenters, each pair of
grandparent and grandchild were guided into two separate rooms
in their home to experience VR communication to simulate remote
conditions. Afterward, they returned to the same room to be in-
terviewed and carry out the co-design part face-to-face in order to
facilitate their discussion and co-creation process.

3.3.1 Part One: Background Interview and VR introduction. In this
session, we gave an overview of the session and conducted a back-
ground interview about their closeness, online/in-person meeting
frequency, and favorite shared activities in person. Then partici-
pants watched a 3-minute video and used an application to get famil-
iar with VR. Both the video and the VR application were created by
the researchers. The video contained introductions to several types
of popular VR applications, including traveling, watching movies,
shooting games, role-playing games, and online meetings. The VR
application contained six scenes (forest, beach, ocean, outer space,
city, and indoors) that automatically switched every 30 seconds.
Grandparents and grandchildren wore VR headsets to experience
these virtual environments together and asked any questions about
VR during this part.

3.3.2 Part Two: VR Experience. Accompanied by experimenters,
the grandparent and grandchild were guided to two separate rooms
with sufficient sound insulation to start the VR experience. During
the VR experience, grandparents sit on a chair, and grandchildren
stand or sit according to their preference. After completing the
tutorials and feeling confident with using the application, partici-
pants started by creating an avatar for themselves. Grandchildren
customized avatars independently and can ask for experimenter’s
help if they need. Considering their limited experience with VR,
the grandparents created their avatars with the help of the experi-
menter, they picked their favorite appearance (e.g., face shape, hair
color, hairstyle, clothes) on pieces of paper, and the experimenter
helped them create the avatar in Rec Room.

After creating their avatars, grandparent and grandchild entered
a private lounge in VR to communicate and interact with each other
with the mediation by experimenters. We gave participants two
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Figure 1: User study process where each column corresponds to one part of the study.

Table 1: Participants’ demographic information.

Grandparent (12) Grandchildren (12)
Gender Female (6), Male (6) Female (6), Male (6)
Age 65-69(1), 70-74(1), 75-79(9), 85-89(1) 15-19(4), 20-24(6), 25-29(2)
Time Spent Using Smart
Device per Day

less than one hour (3), one to two
hours (3), two to four hours (5),
more than four hours (1)

less than one hour (1), one to two
hours (2), two to four hours (4),
more than four hours (5)

On-line Communication
Frequency

less than once a month (0), about once a month (4), about twice a month (2),
once a week (3), more often(3)

In-person Communica-
tion Frequency

less than once a year (1), about once a year (3), about twice a year (2),
about once in two months (1), about once a month (3), more often (2)

triggers to start their conversation. Still, they can proceed with
their own topics as desired: 1) talk to each other about some events
that happened recently, (2) interact with surroundings (e.g., playing
table tennis or darts, taking physical interaction with each other).

3.3.3 Part Three: Semi-structured Interview. This part sought to
understand participants’ preferences of avatar appearance and in-
terpersonal communication experiences in VR. We also asked them
about their perceived barriers to using VR as a communication tool
in the future. Example interview questions related to this study
included: what avatar appearance did you create? why?, how do you
feel when communicating with your grandparent/grandchild with
these avatars?, how you interact with your grandparent/grandchild,
why? and do you think it is practical to use VR as your future commu-
nication tool? Participants could express their VR communication
experiences by comparing their experiences with face-to-face or
videoconferencing tools.

3.3.4 Part Four: Participatory Design. We conducted a participatory
design session to understand their visions of shared activities in
VR. Firstly, participants were guided to brainstorm shared activities
that they would enjoy in VR. Next, the experimenter merged these
activities with the eight preset activities generated before the study

based on the commonality to form an activities list (It should be
noted that all the activities participants proposed were contained in
our preset activities). Participants negotiated and sorted activities
from the most favorite to the least favorite one, and gave their
reasons for their sorting.

Secondly, grandparents and grandchildren chose their favorite
shared activity to design further details. Participants started by
sketching on paper separately since designing together may cause
biases and compromises [66]. We prepared a few questions that
probed them to consider detailed characteristics of their design,
such as what setting they would like this activity to take place
in, and what kind of interaction they wanted. After completing
their designs, participants introduced them to each other and then
discussed whether the designs were suitable and appealing for the
other person. Participants were allowed to modify their designs
during the discussion.

3.4 Data Analysis
Our data included video recordings of VR experience, interviews,
co-design, and the sketch participants drew. The video recordings
were first transcribed into a text script. Two authors read through
the text script of three randomly selected families several times to
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understand participants’ communication experiences and prefer-
ences in VR. Then, they independently coded the script using an
open-coding approach [23]. We combined deductive and inductive
coding techniques to form the codebook. First, we have established
the four main themes: avatar appearance, interpersonal interac-
tion, shared activities, and the barriers to using VR. We inductively
constructed the sub-themes and the specific contents within each
main theme by assigning keywords to the participants’ feedback or
answers. We grouped the repeating keywords at a higher level and
formed a diagram with multiple levels. For instance, when partici-
pants introduced what motivated them to customize the specific
avatar appearances, we would label that part as the main theme
“avatar appearance”. Then, we identified the sub-theme “avatars re-
flecting the ideal versions of themselves” when the words “younger,”
“healthier,” and “become more confident” repeatedly appeared in
the responses. The inter-rater reliability (IRR) was calculated to
be 89%, which shows a high level of agreement. The two coders
regularly discussed the codes and resolved disagreements to create
a consolidated codebook. Further meetings were scheduled with
all co-authors to reach agreements based on the initial coding re-
sult. Finally, we generated our tags surrounding the four themes
in the research questions. They are avatar appearance, interper-
sonal interaction, shared activities, and the perceived barriers of VR
as communication media.

4 FINDINGS
We present our key findings on the four themes revealed by our
data analysis: 1) grandparents’ and grandchildren’s preferences
for their avatar appearances, 2) their interpersonal interaction in
VR, 3) their perceived benefits of participating in shared activities
and their envisioned new shared activities, and 4) their perceived
barriers to adopting VR in inter-generational communication.

4.1 Grandparents’ and Grandchildren’s
Preferences for Their Avatar Appearances

Grandparents and grandchildren wanted themselves to be repre-
sented by three main types of avatars while communicating in VR:
1) avatars reflecting their current physical appearances; 2) avatars
reflecting the ideal versions of themselves; 3) avatars with no obvious
reference to themselves.

4.1.1 Avatars Reflecting Their Current Physical Appearances. Grand-
parents (N=5) and grandchildren (N=7) offered four advantages of
using the type of avatars. First, they felt this type of avatar allowed
them to convey their physical and spiritual well-being to each other.
Participants mentioned that when living apart, they expected to
get a better sense of the well-being of each other through their
physical appearance, as one participant (F8, GD) elaborated: “We
always care about each other’s health when we communicate.” Sec-
ond, participants felt more relaxed as they did not need to worry
about disguising themselves or dressing themselves up when using
this type of avatar, as one participant (F11, GS) explained, “it is nat-
ural to meet my grandmother with my real appearance”. It is worth
noting that many grandchildren participants emphasized that they
would choose different styles of avatars when communicating with
their young friends or strangers, such as more extravagant or ex-
aggerated avatars (e.g., more exaggerated hairstyles or dress up,

healthier or stronger body) to make themselves stand out. Third,
participants felt that they could start conversations and interactions
more easily with this type of avatar due to the familiar appearances
of the avatars. Lastly, they also commented that compared to the
other two types of avatars, this type of avatar could better offer
a sense of companionship to relieve their nostalgia when living
apart.

In addition to the above four advantages of this type of avatar,
participants also mentioned differences between using this type
of avatar in VR and using videoconferencing tools even though
both approaches allowed them to see each other’s current physical
appearances. On the one hand, VR allowed participants to com-
municate in an embodied manner through avatars. Such embodied
avatars in virtual 3D environments allowed them to enjoy a sense
of companionship and expressed themselves via various non-verbal
cues, such as changing their personal distance or their facial orien-
tation and pointing to direct attention. Such experiences were more
like physical world interactions but were largely unavailable when
communicating via videoconferencing tools. One participant (F12,
GS) elaborated: “In video calls, we are limited to what the camera
frame captures. We cannot see or feel the entire environment where
the other one is talking in.” On the other hand, videoconferencing
tools allowed them to see each other’s facial expressions but cur-
rent VR apps could not, which made it difficult to perceive each
other’s emotions, as one participant (F2, GD) explained: “It [VR] is
more like a phone call in the sense that I can only feel my grandpa’s
emotion through his voice”. Similarly, while eye contact is important
for showing respect and attention, it was mostly unavailable with
current VR devices, as one participant (F5, GS) explained: “it [eye
contact] is a way to show my respect and attention in this conversa-
tion.”

4.1.2 Avatars Reflecting the Ideal Versions of Themselves. When
considering creating avatars reflecting the ideal versions of them-
selves, grandparents (N=6) and grandchildren (N=3) had different
preferences for their “ideal versions”. Grandparents tended to want
their avatars to look like their younger selves. Grandparent partic-
ipants expressed three main reasons why they would want their
avatars to look like their younger selves: to reminisce their past
experiences (N=5), to show their youth’s appearances to their grand-
children (N=4) and to gain confidence (N=3). One participant (F6,
GP) elaborated: “I chose to wear military uniform [in VR] because
I always wore it when I was young...I was strong at that time, but
you [granddaughter] have never seen it...”. These grandparent partic-
ipants depicted their avatars with words like taller, stronger, black
hair, and without a wrinkle on skin. When represented by avatars
with their younger appearances, grandparent participants felt more
confident and energetic than in reality and were more willing to
engage in activity and conversation with their grandchildren. One
participant (F7, GP) elaborated: “I like the feeling of being young,
and wants to play with her [grandchild] like young people.”

From the grandchildren’s perspectives, they felt pleased to see
their younger grandparents in VR and thought these avatars helped
them to blur their generation gaps. Communicating with grandpar-
ents through avatars of their younger appearances in VR, grand-
children also felt more equal to grandparents than in reality. one
participant (F10, GS) elaborated: “In VR, he [grandfather] was like
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Figure 2: Screenshots of participants’ interactions in VR: a) Playing ping pong together, b) Chatting about the radio,c) High-fiving
each other, d) Showing emotions using exaggerated expressions.

my friend, rather than my elder family.”. Such a blur of generations
encouraged them to contribute to their conversations and allowed
them to havemore fun in their shared activities. Additionally, grand-
children also felt that their grandparents’ avatars with their youth
appearances triggered their curiosity to want to learn more about
their grandparents’ old times, which sparked conversations about
the past and reminiscence. One participant (F9, GD) depicted this
experience: “She [grandmother’ avatar] has two big black braided
hairs in VR, but actually she has short hair in reality. I wondered why
she chose this hairstyle. And she told me that she used to have long
hair when she was young.”

On the other hand, grandchildren tended to want their avatars of
ideal selves to have more extravagant and good-looking appearance
than what they would normally look like in real life by adjusting
their physical traits or dressing up better, such as dressing up like a
wizard or having long hair that they dreamed for. One participant
(F9, GD) elaborated: “I made my avatar thinner and dressed in a
style that is impossible to try in daily life”. Being represented by the
avatars of their ideal selves, they also perceived more confidence
when interacting with their grandparents in VR. Grandparents were
also generally receptive to this type of avatar and even felt fun to
meet with their dressed-up grandchildren, as another participant
(F2, GF) explained: “she’s getting cooler, isn’t she?”

4.1.3 Avatars with No Obvious Reference to Themselves. To a lesser
extent, participants also represented themselves with the type of
avatars that had no obvious reference to themselves. They felt craft-
ing avatars of this type as a dress up game, that would allow them to
have fun together, as one participant (F1, GS) explained: “I chose this
black beard and a strong body to look like a hunter because I thought
it was fun to use it to communicate with my grandparent.”. One draw-
back participants mentioned was that it might take more time for
them to get used to this type of avatar and start conversations, as
one grandparent (F8, GP) elaborated: “I felt she’s a stranger...or a
character in a video game...It’s weird talking to her.”

4.2 Interpersonal Interaction in VR
Interpersonal interactions via embodied avatars showed two advan-
tages of VR in facilitating communication between grandparents
and grandchildren: 1) intimate physical contact and inappropriate
interactions in real lives become more acceptable; 2) richer sensory
feedback may help to provide a stronger feeling of togetherness and
intimacy.

4.2.1 Intimate physical contact and inappropriate interactions in ev-
eryday lives become more acceptable in VR. Participants (N=7) made
physical contact, including holding hands and hugging, frequently

when interacting with each other in VR via embodied avatars.While
interpersonal interactions with intimate physical contact may be
common in many western societies, they are often considered too
sentimental and rarely happen in eastern societies, where our par-
ticipants grew up and lived. One possible reason for this change
might be that VR gamified physical touch and hugs and made them
feel more casual and natural. One grandchildren participant (F1, GS)
elaborated: “I rarely perform intimate interactions with my grandma
in real life because it feels so strange and embarrassing. Surprisingly,
in VR, touching and hugging her became natural, and I felt I was
closer to my grandma.”

In addition, participants, especially grandchildren, performed in-
terpersonal interactions, such as patting their grandparents’ heads
and poking their grandparents’ cheeks, which would be considered
“inappropriate” or “impolite” in the society where our participants
lived. Participant (F6, GD) elaborated “We are educated to have a
sense of propriety and respect for the elderly.” Interestingly, these
“inappropriate” interactions became acceptable and even fun to
perform in VR. The younger and cartoon avatars in which they
embodied blurred the generation gap between grandparents and
grandchildren and allowed grandchildren to gain fun and show in-
timacy. Moreover, grandparents also showed high tolerance toward
these interactions, as one participant elaborated:“I like the way how
my grandson interacts with me, and it makes me feel like we are peers.”
Furthermore, doing such “inappropriate” interactions in VR could
potentially help both generations get used to them in real lives, as
one participant (F12, GS) argues:“We were not used to expressing
love by hugging each other. However, it felt easy and natural to hug
her in VR...I might get used to hugging her.”

4.2.2 Richer sensory feedback may help to provide a stronger feel-
ing of togetherness and intimacy. In addition to being embodied
in avatars and performing interpersonal interactions, participants
(N=17) felt that sensory feedback beyond vision and audio could
help enhance their feeling of togetherness and intimacy. For exam-
ple, although current VR handles can only provide simple vibration
as haptic feedback, many participants already felt it enhanced their
feeling of togetherness, as one participant (F5, GF) explained: “Al-
though I knew it [vibration] was just a virtual perception instead of a
real touch [on my granddaughter], it still made me feel like that she
is right beside me.” In addition, participants expected to have richer
sensory feedback to provide them a feeling of meeting “in person”
and alleviate their feelings of nostalgia. For example, one partici-
pant (F9, GM) elaborated: “We haven’t seen each other for three years
because she went abroad. I really hoped to be able to sit and chat with
her face-to-face and pat her on the back. I hope that VR can provide
the real feeling of touching, which may be a gift for the elderly like us
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who don’t see our family members often”. Regarding richer sensory
feedback, participants hoped to experience the tactility of textures
and materials in VR so that they could get the feeling of touching
each other’s hair and skin or being touched or hugged.

4.3 Perceived Benefits of Participating in Shared
Activities and Envisioned New Shared
Activities

We first present two potential benefits of engaging in shared activ-
ities in VR and then elaborate on three kinds of shared activities
that participants envisioned doing together in VR.

4.3.1 Benefits of Engaging in Shared Activities in VR. Engaging
in shared activities in VR had two potential benefits for fostering
positive experiences between grandparents and grandchildren. First,
engaging in shared activities in VR stimulated more topics for them
to keep their conversations flowing. For example, one participant
(F3, GM) elaborated: “There’s just a big talking head in the video
call. Sometimes we stare at each other and don’t know what to talk
about...However, playing ping pong together or watching him draw
[in VR] triggered more topics to chat about. For example, we chatted
about how he learned table tennis as a kid...”

Moreover, engaging in shared activities helped grandparents and
grandchildren avoid awkward silent moments, which are common
during videoconferencing as participants indicated. They often do
not know what to do when silence inevitably comes in videoconfer-
encing and tend to end their conversations earlier than they would
otherwise want. One participant (F6, GF) explained:“Video call is
like a Q&A session. One person asks a question, and the other answers
it. If we can’t think of a question for a while, we just hang up...” ). In
contrast, in VR, engaging in shared activities allowed the grandpar-
ents and grandchildren to fill in the inevitable silence by shifting
their attention toward the activity that they could do together, as
one participant (F3, GS) elaborated: “it (VR) gave you something
to key into... We didn’t feel embarrassed when we have nothing to
say, we just continued playing ping pang.” While engaging in the
shared activity, they could further identify new topics to keep their
conversations flowing.

4.3.2 Participants’ Envisioned Shared Activities for Themselves to
Engage In. Figure 3 shows participants’ eight envisioned shared
activities with example sketches, which are ranked based on grand-
parents’ and grandchildren’s preference ratings shown above the
sketches. We further categorized these activities into three groups
based on their similarities: exploring difficult-to-visit locations, rem-
iniscing together, and re-experiencing daily activities.

Exploring difficult-to-visit locations. First, our participants
showed their willingness to experience difficult-to-visit locations
in the physical world together. Frequently mentioned locations
include personally meaningful places and tourist attractions, as
shown in Figure 3a. For the personally meaningful places, partic-
ipants argued that VR could help grandparents, especially those
who have difficulty walking, visit faraway residences and schools
of their grandchildren. With such support, grandchildren could
show their living surroundings and share their life stories with
their grandparents more vividly. One participant (F8, GM) elabo-
rated: “I have never gone to her college due to the pandemic’s situation.

I hoped that she can walk with me around her college.”. Exploring
such difficult-to-visit locations may enhance grandparents’ under-
standing of grandchildren’s lives and offer more common topics in
future conversations. For the tourist attractions, participants felt
that VR could allow them to enjoy the beautiful scenery and share
their perceptions with each other without worrying about various
concerns of traveling in real life, such as time, distance, language
barriers, and personal health. One participant (F5, GF) explained:
“we can just enjoy the beautiful sightseeing and do not need to spend
a long time commuting.” Another 86-year-old participant, who had
difficulty traveling due to his poor physical health, commented: ‘I
haven’t traveled far in about ten years because of my physical issues.
I am so bored of staying home... With VR, I can experience the world
‘in-person’, not through TV”.

Reminiscence together. The second category of shared activ-
ities was reminiscence, as illustrated in Figure 3b. Grandparent
participants wanted to share their personal experiences and sto-
ries in the past with their grandchildren. One common aim was to
pass on their values and ideologies to the younger generation, as
one participant (F1, GF) elaborated: “My past experiences of deal-
ing with difficult times may help her gain a sense of responsibility
and encourage her to be a hard-working person.” On the other hand,
grandchildren participants felt that family stories were enjoyable as
they could provide complementary perspectives to understanding
what they learned from books, as one participant (F2, GD) explained:
“It makes me feel that the events in history books were closely related
to the development of our family.”

Grandparent participants pointed out that one common approach
to sharing their stories with their grandchildren was just talking or
talking with the assistance of some items, such as old photos. with
this approach, grandchildren often have to use their imagination to
reconstruct story elements that they may not have experienced, as
one participant (F4, GD) elaborated: “I have never seen the scenes that
grandma described in the stories. It is hard to imagine.” Participants
felt that VR might be able to provide them with 3D immersive
environments of old times together. Such environments not only
could offer more appealing and detailed visuals for grandparents
to tell stories but also allow grandchildren listeners to physically
engage in the story by interacting with surroundings (F7, GD: “My
grandpa always tells me his hunting stories but I have no idea of that
experience. With VR, I can hunt in the mountains with my grandpa
by pulling a bow and shooting a wild boar.” )

Re-experiencing familiar daily activities. The last category
of shared activities that participants wanted to engage in was re-
experiencing familiar daily activities that they used to do together
in reality (e.g., family dining, watching TV). Through familiar daily
activities, participants felt they could better enjoy the company of
each other and get used to new VR operations more easily. Fur-
thermore, participants imagined that VR could potentially revive
their experiences of these familiar daily activities with rich and
spectacular visual effects, as one participant (F5, GF) mentioned:
“we can do some dangerous and violent chemical experiments that
cannot be done in real life”.

Participants envisioned four common types of familiar daily
activities (see Figure 3 c, d, e, f, g): family dining, watching TV,
playing sports or doing hands-on activities, and simply chatting. The
most common familiar daily activity was dining together as they
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Figure 3: Participants’ rankings of the eight shared activities in VR with examples sketches from Part 4 of the study for each
activity (1: most favorite, 8: least favorite)

did in real life, which is a familiar social activity for family members
to meet and share experiences. Another familiar daily activity was
watching TV together in VR, which is one of the most common
in-person activities between grandparents and grandchildren in
real life [57]. Participants felt it did not require complex operations
in VR. However, they also felt it less attractive than traveling to
other places. For example, one participant (F11, GM) elaborated: “I
think it is easy [to watch TV in VR] because we don’t need to learn
to operate much. But I prefer to use VR to do something that can’t
be done in reality”. The third familiar daily activity was playing
sports together. Many participants played table tennis together in
the private lounge in the VR experience session and felt operations
for doing sports in VR were easy and intuitive, such as swinging
the racket to hit the ball. Furthermore, some participants hoped to
engage in hands-on activities that they often undertake in real life
based on their mutual interests and hobbies. Examples of hands-
on activities include cooking, playing cards, making crafts, and
conducting science experiments. However, participants felt these
activities are intricate and often have high operational difficulty
with hand controllers, especially for the elderly. This resulted in
lower rankings since grandparents felt it could be exhausting to
do such activities in VR. The last family daily activity to engage in
was simply chatting. Though it was less cognitively and physically
demanding, participants felt it might be boring. If they had to chat
only, they hoped to have some prompts to motivate them to strike
up conversations.

In addition to these three categories of shared activities, par-
ticipants mentioned playing video games in VR (e.g., shooters or
action-adventure). Although more than half of the grandchildren
mentioned that playing video games would be on the top of their
personal favorite list, they thought it was not a suitable activity to

do with their grandparents, as one participant (F10, GF) explained:
“We have no habit of playing games together. I don’t think it is neces-
sary to spend time learning it.”

4.4 Perceived Barriers to Adopting VR for
Grandparents and Grandchildren
Communication

While participants were generally positive about VR’s possibility to
facilitate intergenerational commendation between grandparents
and grandchildren, they also shared three perceived barriers to VR
for intergenerational communication. One prominent barrier was
the overhead of initiating communication in VR (N=16) especially
compared to other media, as one participant (F11, GS) explained:
“We can chat via phone call by simply turning on the phone and dialing.
But to communicate in VR, we have to first find a physical space, wear
the headset, and set up the application before we can meet...” Despite
the overhead of using VR, it was still perceived to be more appealing
than video calls because it could provide a sense of togetherness and
relieve nostalgia, especially for grandparents and grandchildren
who have separated for a long time (e.g., grandchildren who went
abroad for school). One participant (F9, GM) elaborated: “[In VR] I
felt like I was sitting and chatting with her face to face. It’s amazing... I
hope to use it to contact my familymembers living far away fromme”.

The second barrier was the perceived difficulty of the operations
of VR controllers, especially for grandparent participants (N=8).
Many grandparent participants found some operations (e.g., push-
ing the “A” button to navigate) non-intuitive and difficult to learn
and thus had to spend more energy and attention learning such
operations, which made them nervous and distracted them from
communicating with their grandchildren. However, grandparent
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participants were receptive to the operations that simulate their
familiar actions in real life, such as swinging the controller to hit
the ball and clapping the other’s hands. During the VR experiences,
grandparents (N=10) asked their grandchildren for help via voice in
VR, and their grandchildren often patiently taught the grandparents
how to operate the hand-controller to operate.

The last barrier was related to safety concerns (N=5). Many
participants worried that they might bump into surrounding objects
and fall because VR headsets covered their faces and blocked their
sight. They pointed out that this might be particularly dangerous to
older adults who live alone, as one participant (F12, GS) explained:
“I’m worried about letting her use VR at home alone because I can’t
help her if she falls.” The VR headset we used (Quest2) allowed users
to define the “play area”, which shows a virtual fence and reveals
the real surroundings to the VR user if she steps out of this area.
However, participants still felt it insufficient and hoped to check
their surroundings from time to time as such a “play area” cannot
reveal moving objects, such as smart vacuum cleaners that move
around. Consequently, participants felt that they would only be
comfortable using VR if safety concerns are out of the way.

Because of its simplicity and familiarity, they tended to use phone
calls to contact each other when the separation first arises. However,
for those who have separated for a long time (e.g., grandchildren
who went abroad for school), VR became more appealing because
the sense of co-presence and togetherness brought by VR could
relieve their nostalgia.

5 DISCUSSION
We investigated how VR could be leveraged and designed to fa-
cilitate inter-generational communication between grandparents
and grandchildren through a participatory design study in which
participants interacted with each other in VR and designed features
to show how they would want VR to be designed to facilitate their
communication. Our findings show that 1) participants chose dif-
ferent types of avatars to satisfy different communication needs; 2)
interpersonal interactions via embodied avatars, especially those
that have intimate physical contact or are considered “inappro-
priate” between grandparents and grandchildren in real life, could
facilitate inter-generational communication; 3) participants felt that
engaging in shared activities allowed them to find more topics to fill
in the silence in conversations and further envisioned three types
of shared activities they wanted to engage in; 4) participants also
perceived three main barriers of adopting VR for inter-generational
communication: overhead of setting up VR for communication, per-
ceived difficulty of certain VR operations, and safety concerns. In
this section, we further discuss the design implications of our find-
ings and related future research agenda for better leveraging VR to
facilitate inter-generational communication between grandparents
and grandchildren.

5.1 Choosing Suitable Avatars for Different
Communication Needs

Avatars play an essential role in VR by shaping people’s commu-
nication experiences [36, 52]. Our work shows that grandparents
and grandchildren customized three kinds of avatars to represent
themselves: 1) avatars reflecting the ideal versions of themselves; 2)

avatars reflecting their current physical appearances; 3) avatars
with no obvious reference to themselves. We found that these
avatars brought different communication experiences for grandpar-
ents and grandchildren, which inspires future VR applications to
provide appropriate avatar appearances to fulfill the unique needs
of different communication scenarios.
5.1.1 Design Implication 1: Provide avatars that reflect current phys-
ical appearances to check up on each other’s well-being and offer
a sense of companionship for grandparents and grandchildren who
live apart. People have a strong need and desire to stay connected
with families to share their recent life and well-being when they
have been separated for a long time [80, 82, 95, 105]. Although prior
research explored real-time 3D reconstructions that can relive the
details of the remote families’ facial expressions, body movements,
and gaze on avatars [64, 86, 96], the uncanny valley effect—where
people feel uncomfortable and scared of nearly realistic human
appearances [99]—would negatively impact users’ communication
experiences. In contrast, the abstract avatar may help avoid the
uncanny valley. However, it is still unknown which physical fea-
tures should be recreated through avatars in VR to fulfill the need
to know each other’s physical health. Future work should explore
essential features that need to be reconstructed on avatars to better
show grandparents’ and grandchildren’s well-being (e.g., figure,
complexion, expression) as well as the kind of visual effects needed
to show these features on avatars.

Embodied avatars in VR can provide a sense of co-presence that
make people feel like being together [15, 100]. Our study extends
prior work by showing that the “familiar” appearances of embodied
avatars in VR could offer a sense of companionship for grandparents
and grandchildren while alleviating their loneliness when living
apart. Communicating with the familiar and embodied avatars of
each other combines the benefits of traditional video communica-
tion media and physical in-person meetings [6, 100, 104]. There
are many opportunities to leverage the companionship from grand-
children through embodied avatars for older adults suffering social
isolation, which negatively affects their health and well-being [81].
Future work can explore using resemblant appearances on avatars
to connect older adults with their remote grandchildren or other
family members to improve their life quality.
5.1.2 Design Implication 2: Provide grandparents’ avatars with youth-
ful appearances as a stimulus for conversations about the past. Many
participants expressed a positive attitude towards the youthful ap-
pearances of their grandparents’ avatars because it blurred the
generational gaps between them but also triggered grandchildren’s
curiosity about their grandparents’ past. Therefore, youthful avatars
can be useful for reminiscence between grandparents and grand-
children by fostering conversations and increasing playfulness. Fu-
ture VR developers should investigate ways to customize youthful
avatars for older adults, for example, by generating avatars based
on photos of old people when they were young [48].

5.2 Designing Interpersonal Interaction to
Promote a Stronger Sense of Equality and
Closeness

Our study shows that grandparents and grandchildren found it easy
to perform intimate physical contact and interactions that are often
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considered inappropriate in the real world. Participants felt more
equal with each other in VR because of the relaxed atmosphere
brought by the gamified environment and embodied representation
through avatars. These findings contribute to the following two
design implications.

5.2.1 Design Implication 3: Design VR communication platforms for
grandparents and grandchildren to communicate and interact more
equally. Prior work indicated that although some people regard
their grandparents as their friends [61], the admiration and respect
for the older generation induce pressure and a feeling of responsibil-
ity toward them [56]. Therefore, many grandchildren participants
indicated that they seldom speak candidly and interact casually
with their grandparents in real life, which leads to less communica-
tion and a deeper generation gap between them. In contrast, they
felt more equal and easier to perform “intimate” or “inappropriate”
interactions with their grandparents in VR. Additionally, grand-
parents enjoyed the feeling of being treated as friends in VR. This
equal way of getting along may promote communication between
the two generations. Therefore, we believe in the potential of us-
ing VR as an equal communication platform to encourage them
to communicate and interact more than in reality. Future work
could explore whether “equal interaction” can contribute to closer
inter-generational relationships and what kinds of “inappropriate”
interactions are more acceptable in this relationship to better design
a VR communication platform for grandparents and grandchildren.

5.2.2 Design Implication 4: Provide multi-sensory feedback in VR to
gain a better sense of togetherness. Asmentioned above, the pressure
and responsibility toward grandparents can lead to grandchildren
rarely making close physical contact with their grandparents in re-
ality (e.g., hug, kiss or pat), which has negative impacts on building
the close inter-generational relationships [103]. Our study shows
the potential of using VR as a tool for grandparents and grandchil-
dren to experience the physical interactions that they used to feel
“too sentimental” or “inappropriate” to perform in reality. Addition-
ally, our work shows that rich sensory feedback was perceived to be
helpful to increase the sense of intimacy, which caters to the needs
of physical and emotional closeness among remote family [34, 121].
Within the HCI community, researchers have been investigating
various sensory feedback, such as haptic feedback [19, 38, 62, 87],
smell [22, 58, 89] and sensation [53]. Future work should explore
what kinds of sensory feedback grandparents and grandchildren
would like to perceive in VR and how to simulate such sensory
feedback for them.

5.3 Providing Rich Shared Activities to Foster
Communication

Experiencing shared activities helps people exchange their thoughts
and emotions naturally while having fun [29, 93, 110]. Our par-
ticipants felt that shared activity in VR acts as a communication
facilitator by generating more conversation topics and avoiding
awkward silences, which could result in more natural and longer
communication. Sufficient communication can help grandparents
and grandchildren understand each other better, increase social
engagement and reduce social isolation for grandparents [68, 97].
In our research, grandparents and grandchildren imagined three

types of shared activities that they would like to do together in
VR, including exploring difficult-to-visit locations, re-experiencing
daily activities, and reminiscing together.

Previous work suggested that VR may provide older adults with
opportunities to travel to difficult-to-visit locations virtually and
to enrich their life experiences, especially for those who are in
poor physical and cognitive health [2, 12, 46, 106]. Our participants
suggested that involving grandchildren in such shared activities
is appealing for both generations because it allows them to enjoy
the fun of traveling together and generate topics to sustain their
communication. Our study also found that the school or home of
grandchildren are desired locations for grandparents to visit to bet-
ter understand their grandchildren’s life. Currently, grandchildren
show their living surroundings to their grandparents through video
calls [30, 34]. VR can augment this sharing experience by providing
a 3D reconstruction of grandchildren’s entire surroundings [86],
which enables grandparents to virtually visit and experience the
living environment of their grandchildren.

Our work also found that grandparents and grandchildren would
love to reminiscence together in VR. Reminiscence was shown to be
helpful to improve grandparents’ and grandchildren’s mood, mem-
ory, social engagement, and quality of relationships [34, 47, 57, 102].
Despite these benefits, our grandchildren participants expressed
that the lack of common understanding about the objects that their
grandparents mentioned, and the lack of interaction while listen-
ing, negatively impacted their current reminiscence experiences.
They envisioned that VR may potentially enrich the reminiscence
process and make it more engaging by recreating the story’s setting
and allowing them to interact with virtual objects (e.g., hunting
with a bow and arrow, or driving a vintage car). Recent research
began to show that reminiscence in VR could help older people
enrich their life and recollect forgotten memories [7, 9, 12]. Thus,
future work could explore how to offer better reminiscence expe-
riences between grandparents and grandchildren in VR to enrich
this collective reminiscence process.

Another key finding of our studywas the desire for re-experiencing
familiar daily activities between grandparents and grandchildren in
VR, which could help them better enjoy the company of each other
and get used to new VR operations more easily. This finding is in
line with prior work that showed that activities familiar to older
adults could encourage them to accept VR technology easily [115].
Moreover, our work uncovered three common daily activities that
participants would like to engage in: family dining, watching TV,
and playing sports. Future work could investigate how to recon-
struct these activities in VR, and whether these activities could
improve the quality of life and relationships for grandparents and
grandchildren in the long term.

5.3.1 Design Implication 5: Prioritize shared activities that could pro-
mote more communication. As discussed above, grandparents and
grandchildren always chose shared activities that foster the sharing
of their experiences and life stories to deepen their understanding
of each other better. This purpose is consistent with in-person meet-
ings between them [56, 77]. Our work also suggests three elements
in VR that have the potential to promote more communication:
familiar activities and environments, familiar avatar appearances,
and easy-to-learn operations of VR controllers. Future VR designers
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should leverage these elements to achieve better communication
experiences between grandparents and grandchildren.

5.3.2 Design Implication 6: Provide easy-to-learn and easy-to-use
tools to support personal scene building. We found that the virtual
scenes that grandparents and grandchildren preferred to communi-
cate in varied from pair to pair because of personal interests and fam-
ily background. Therefore, we suggest that future VR applications
should allow grandparents and grandchildren to customize scenes
and activities to satisfy their shared interests and particular needs.
Although some commercially available social VR applications only
allow users to make minor modifications to existing scenes, such
as changing the decoration and style of the dorm [75, 90], or to
customize their home in Unity and upload it to the VR world [112],
all such applications required users to have high technical suffi-
ciency. Future VR designers and developers should design tools
that allow novice grandparents and grandchildren to build their
preferred virtual world scenes.

5.4 Developing Practical and Safe VR for Older
Adults

Our work uncovered three perceived barriers to adopting VR for
intergenerational communication between grandparents and grand-
children: the overhead of setting up VR, the perceived difficulty
of VR operations, and safety concerns. This finding is in line with
prior work that shows older adults feel frustrated and insecure
when using VR devices [17, 35, 44]. Caregivers play a critical role
in supporting older adults in overcoming these barriers and en-
joying the novel experiences brought by VR [116]. However, for
older adults who want to use VR independently, these barriers still
negatively impact their experiences and prevent the adoption of
VR. We propose the following design implications for creating prac-
tical and safe VR experiences for older adults in inter-generational
communication.

5.4.1 Design Implication 7: Provide an asymmetrical VR interac-
tion that involves remote assistance from grandchildren. Previous
work explored the design of asymmetric video games that leverage
differences of technical proficiency between players to improve
multiplayer engagement [39]. One possible asymmetrical design
is to allow grandchildren to help their grandparents conduct the
non-intuitive operations by gaining control of the grandparents’
avatar and keeping the intuitive operations for grandparents to
ensure they can enjoy the activity. Previous work showed that help-
ing grandparents naturally occurs in everyday interactions [57].
Our work also found that grandchildren always helped their grand-
parents carry out operations via voice instructions in VR. The
other asymmetrical design is to assign intuitive and straightfor-
ward operations to grandparents while allocating more complex
operations to grandchildren. For instance, in a VR travel applica-
tion, grandchildren can take a photo of their grandparents while
the grandparents simply pose for the photo. The asymmetrical
operations bring enjoyment by reducing technical requirements
while fostering communication by increasing cooperation among
grandparents and grandchildren. In this case, both parties can enjoy
the fun of the skill-appropriate interactions.

5.4.2 Design Implication 8: Prevent falls and collisions to keep older
adults safe during VR use. Participants worried about the risk of
falls and collisions when older adults living alone use VR because
the headsets make them blind from the physical world. We sug-
gested that for older adults who live in residential care houses
or with other family members, it would be better to get support
from the caregivers when using VR [116]. For older adults who
want to use VR independently, future work should explore how
to protect them from falls and collisions. Although previous work
investigated falls occurring in general users when using VR (e.g.,
colliding with surroundings, and hitting spectators) and proposed
possible solutions [26, 111], the causes of falls in older adults are
different when using VR due to the difference in mobility and cog-
nitive abilities between older and younger people [4]. Moreover,
the consequences of falls in older adults tend to be more serious [4].
Therefore, future work should explore what kinds of breakdowns
would occur among older people when using VR and how to avoid
these falls to keep older adults safe. For instance, providing a switch
function for them to easily switch between the virtual world and
their physical surroundings so that they can check whether there
are any obstacles around them to make them feel safe. In this way,
older adults can enjoy the benefits brought by VR while staying
safe.

6 LIMITATION AND FUTUREWORK
One limitation was that participants experienced VR for 30 min-
utes during the two-and-a-half-hour study. Thus, while participants
were excited about VR in general, we could not rule out the possible
novelty effect. As there was not enough time for participants to be-
come familiar with VR usage, the difficulty of operating controllers
was more prominent. Future work should consider a similar but
longer-term study to better investigate how the increasing famil-
iarity with VR might affect the perceptions of its usefulness among
grandparents and grandchildren.

Second, as our participants are all from an oriental cultural back-
ground, our results may not be directly generalizable to grand-
parents and grandchildren in other cultures. Future work should
extend this work to investigate how different cultural backgrounds
may affect the preferences of grandparents and grandchildren for
VR-based remote inter-generational communication.

Third, conducting a formal comparison study is important to
understand grandparents’ and grandchildren perceived advantages
and drawbacks between VR, video-mediated communication, and
other technologies. Future work is warranted to conduct a formal
comparison to explore this difference in detail.

Fourthly, this work explored grandparents’ and grandchildren’s
preferences and visions in VR-based remote communication to
inform future design. However, what factors in VR (e.g., presence
and immersion) contribute to these preferences and how they work,
are still unknown. Future work could explore these questions by
performing a quantitative study.

Finally, according to our analysis, we found that the the technol-
ogy acceptance of grandparents, the closeness between grandparents
and grandchildren, and the health condition of the grandparent might
affect their willingness to use VR for remote communication. For
example, the grandparents and grandchildren who had closer con-
nections seemed to exhibit a higher acceptance of VR as their remote
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communication tool. Additionally, the gender of grandparents and
grandchildren might affect their preferences of shared activities in
VR. For example, while grandfathers tended to share stories from
their youth through VR activities, grandmothers preferred to have
a family meeting or travel in VR to enjoy the happiness of chat-
ting together with family members. Future work should explore
what kind of VR activities are suitable for grandparents and grand-
children with different demographics to make inter-generational
communication between grandparents and grandchildren more
enjoyable.

7 CONCLUSION
A close inter-generational connection between grandparents and
grandchildren is beneficial for both generations. However, main-
taining a close inter-generational connection is challenging due
to the increasingly dispersed. We sought to understand how VR
might be leveraged to facilitate inter-generational communication
between grandparents and grandchildren. Through a user-centered
participatory design study with twelve pairs of grandparents and
grandchildren, we uncovered participants’ preferences and visions
about three key elements of VR to foster better inter-generational
communication: avatar appearance, interpersonal interaction, and
shared activities. We also revealed their perceived barriers to adopt-
ing VR as communication media. Based on our findings, we further
derived eight design implications and discussed future directions
for VR designers and researchers to consider when designing VR to
support remote communication between grandparents and grand-
children.
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