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ABSTRACT
While HCI researchers have begun designing personalised VR expe-
riences for older adults, there has been limited research examining
the use of social VR - where users interact via avatars in a virtual
environment. Avatar-mediated communication (AMC) is a crucial
component of the social VR experience, but older users’ experience
with AMC is poorly understood. We conducted a five-month study
with 16 older adults evaluating a co-designed social VR prototype.
Results show that AMC in social VR was seen as medium that sup-
ported introverted users to express themselves and was viewed as
offering advantages when discussing sensitive topics. Our study
provides new insights into how older adults view AMC in social
VR as a communication medium and we contribute six design re-
flections, based on our results, that highlight the steps that can be
taken to ensure that AMC in social VR can meet the communication
needs of older users.
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1 INTRODUCTION
In recent decades, the percentage of older adults as a proportion
of the population has increased in many regions across the globe,
leading to a renewed focus on research into the ways that computer-
mediated communication might be used to help older people to
stay socially connected [4]. The worldwide COVID-19 pandemic
has only served to reinforce the importance of technology as a com-
munication medium, especially for older adults [12, 23, 34]. It has
also brought increased awareness of the dangers of social isolation
and the importance of maintaining contact with our friends and
loved ones when we are unable to meet face-to-face [34].

In this paper, we report on a five-month user study that inves-
tigated the benefits of avatar-mediated communication in social
virtual reality (hereafter, AMC in social VR), an emerging social
technology that has potential to respond to the needs of older
adults [5]. Avatar-mediated communication combines two of hu-
manity’s most enduring obsessions: the ability to communicate
with other people over distance (e.g. the telegraph, the telephone
and the internet), and the desire to build human-like machines
that are imbued with aspects of our personalities (e.g. automatons,
puppets and robots). AMC in social VR can be distinguished from
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other forms of computer-mediated communication in two primary
ways. First, users communicate via embodied avatars – digital rep-
resentations of a human user that are controlled via a natural user
interface [25]. Second, social VR — which utilises a head-mounted
display (HMD) and body-tracking sensors that allow users to con-
trol their avatars via natural body movements — has the unique
property of being able to transport the user to a fully immersive
virtual world [42] and give them agency over their embodied avatar.
When combined, these attributes offer potential advantages over
other forms of computer-mediated communication. For example,
users can convey both verbal and non-verbal cues via their avatars
while maintaining a level of anonymity and privacy [1, 39]. AMC
in social VR also allows users to feel co-present in virtual space,
collapsing the physical and psychological distance that is often
experienced when using other communication platforms [1]. Lastly,
it is possible to design social VR environments that offer rich ex-
periences akin to those people enjoy face-to-face, such as photo
sharing [21], or the exchange of objects among virtually co-located
users [2].

To date, much of the research into older adults’ use of AMC in
virtual worlds has been limited to screen-based applications such
as Second Life or IMVU [13, 30, 38–40]. Older adults’ evaluations of
these systems have identified that although AMC in virtual worlds
could be useful for social interaction, issues such as a lack of non-
verbal cues were perceived to limit the usefulness of 3D avatars
for communication [13, 30, 38]. Baker and colleagues conducted
a short-term evaluation of a prototype social VR system that al-
lowed groups of older adults to meet and communicate on a virtual
island [3]. While the participants in their study agreed that AMC
in social VR had potential as a communication tool, body tracking
errors and a lack of behavioural anthropomorphism — an avatar’s
ability to act in a human-like manner — acted as significant barriers
to communication. In the system described in this paper, we address
these challenges by incorporating measures aimed at improving the
sense of presence in the virtual environment and strengthening the
connection between the older user and their avatar using features
recommended by Baker and colleagues [3]. We also responded to
prior work that has called for longer term evaluations of VR systems
aimed at older users [43], by using a participatory methodology
that supported older adults to play a more central role in evaluating
the prototype and adopting an expanded study timeline so that our
participants would have time to fully evaluate the prototype. The
user study also sought to create a more realistic communication
environment by engaging two groups of older adults who were
geographically dispersed over a distance of 150km (93 miles). By
adopting these measures, we aimed to better understand how older
adults experience and view AMC in social VR. Sixteen adults aged
between 70 and 81 took part in a five-month user study that eval-
uated a social VR prototype they had co-designed in a previous
series of participatory workshops. In this paper, we draw on data
collected during the user study to respond to the question: How
can older adult experiences of AMC in social VR inform the design of
social VR systems aimed at older users?

Our results demonstrate how AMC in social VR can positively
impact on the ability of shy and introverted users to contribute
to group discussion, which is significant given that older adults

with these personality traits are particularly susceptible to the ad-
verse impacts of social isolation [27]. Moreover, our results show
that participants found AMC in social VR to have benefits over
face-to-face communication when discussing sensitive information.
Based on these findings, we contribute suggestions for how future
social VR systems might be used as tools to engage older adults
experiencing depression and social isolation. Our participants also
articulated how some of the unique characteristics of avatars might
be used to enhance communication in certain circumstances, and
how AMC in social VR addresses problems associated with divided
attention that impact on videoconferencing platforms. Finally, as
our prototype implemented recommendations from earlier work
by Baker and colleagues [3] aimed at increasing the behavioural
anthropomorphism of avatars in social VR, we examine our partic-
ipants’ reactions to these and consider how these can be used to
further improve the design of future social VR systems aimed at
older users. In responding to our research question, we contribute
six design reflections that speak to how the insights gained from
the user study can be used to inform future design and research
into older adults use of AMC in social VR.

2 RELATEDWORK
Our research builds on related work that has evaluated avatar-
mediated communication in both screen-based and fully immersive
virtual worlds, and research into the use of VR by older adults.

2.1 AMC in Social Virtual Worlds and Social
VR by Older Adults

Relatively little research has focused on AMC in social VR by older
users. However, previous work has studied the use of social virtual
worlds such as Second Life by older adults [30]. These worlds are
similar to social VR in that they use digital avatars to represent the
user in a shared 3D virtual environment, but do not usually involve
the use of HMDs, hand controllers or body tracking technologies.

Siriaraya and colleagues have completed numerous studies in-
vestigating older adult communication in both commercial and
bespoke social virtual worlds [36–40]. Their work suggests that a
major advantage of social virtual worlds over other communication
technologies lies in its potential ability to provide older users with
an augmented sense of realism, creating greater levels of presence
— both within the virtual environment and with others sharing
the virtual world [38–40]. They note that both social and physical
presence are factors that correlate with “overall satisfaction in the
social experience and quality of communication" for older users [40,
p.288]. In one study that involved interviewing 15 older users (aged
55 to 65) of Second Life and IMVU, Siriaraya and colleagues [39]
report that AMC provided a level of anonymity that allowed the
older users to blend into communities that were dominated by
younger users [39]. However, in more recent work with 38 older
users (aged between 55 and 82) who interacted in a screen-based
virtual shopping activity, results indicated that older adults “found
3D avatars to be of limited use to their social interactions” [38,
p. 114]. In considering these results, Siriaraya and Ang propose a
number of “steps that could be taken to improve avatar-mediated
communication for older users” [38, p.114]. These include providing
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separate 2D photographs to identify the users to improve trans-
parency, and incorporating gesture based sensors to facilitate the
transmission of non-verbal cues [38].

O’Brien, Smith and Beck [26] conducted a study with 36 older
adults exploring social engagement in Second Life. They also found
that some participants believed that an advantage of AMC in Sec-
ond Life was that communicating via an avatar provided a level of
anonymity that they enjoyed. However, a number of challenges
hampered the quality of communication. Several of the less outgo-
ing participants felt that communication in Second Life was only
going to suit those who were “really outgoing" [26, p.175]. Oth-
ers felt afraid when trying to communicate with strangers. One
interviewee also felt the “lack of real life connection was a barrier"
to building meaningful relationships [26, p.175]. They compared
Second Life to communicating in Facebook and commented that
the lack of information about a communication partner’s location
and a lack of social context via the ability to view photographs etc.,
meant that they were “unable to bond" [26, p.176].

The above related work suggests that while older adults see
AMC in social virtual worlds as having the potential to support
meaningful communication, there were mixed results in terms of
the actual experience of AMC. It is unclear whether these findings
apply to the use of AMC in social VR.

We are aware of only one study that has considered AMC in
social VR. Baker and colleagues [3] report on a study that saw 25
older adults aged between 70 and 81 engage in a social VR pro-
totype that allowed groups of four people to visit a virtual island
and engage in conversation. Results from this study showed that
while the participants saw great potential for AMC in social VR
to be used as a tool to address social isolation, several factors im-
pacted on their ability to feel socially engaged during the study. In
particular, they highlighted factors related to behavioural anthropo-
morphism, which refers to their embodied avatars’ ability to speak,
move, and act in a human-like manner, and other factors relating to
the way the embodied avatars’ non-verbal gestures were mapped
in the prototype. In subsequent participatory design work, Baker
and colleagues partnered with the same participants to produce a
design concept for a social VR application that would respond to
participants’ communication needs [5].

2.2 VR and Older Adults
While we have noted the lack of research relating to older adults and
social VR, an increasing body of literature has examined how older
users might utilise VR systems to support healthy ageing. This work
has covered a broad range of interventions including the use of
VR as an aid to balance rehabilitation [18]; improving strength and
mobility by using VR gaming software [20, 41]; using VR as a tool
to aid memory function [17, 19]; and exploring how VR can be used
to address depressive symptoms in older users [6, 35]. Roberts and
colleagues [32] conducted a qualitative evaluation of an immersive
VR system with 41 older residents of a retirement community. Their
participants identified four types of VR content they felt would
be valuable to older users: travel; education; reminiscence; and
self-care/therapeutic [32]. Similar preferences have been noted in
other studies that have asked older adults about the types of VR
experiences that theywould like to see offered to older users [5]. The

participants in the Roberts study expressed a “high level of interest
in VR for the future" but criticised the system used in the study as
they felt it made them “like a passive observer, rather than an active
participant" saying they felt “inadequate social connectedness" [32,
p.5-7]. This supports the view that older adults are interested in
multi-user VR systems that can support social interaction.

In a recent systematic review of the use of VR with older adults,
Tuena and colleagues [43, p. 1] note that while many VR systems
were rated as “usable and feasible", most of the reviewed literature
used less-immersive (i.e. screen-based) systems. They call for more
long-term studies to evaluate the use of VR with older adults using
“step-by-step" user-centred design incorporating “pretesting" and
“prototype development" in order to ensure that VR systems respond
to the usability needs of older users [43, p.15].

The related work above speaks to the potential for AMC in social
VR to be an engaging communication medium for older adults.
However, there are clear gaps in our knowledge about how best to
design social VR systems to support AMC. The study reported in
this paper seeks to respond to several of the gaps identified in the
related work. We respond to Tuena and colleagues’ calls for longer
term studies that evaluate VR with older adults by conducting what
we believe to be the first such study of a social VR prototype by
older users. Importantly, our study builds on earlier participatory
work with the same participants that included the co-design of the
social VR prototype used in the study. Recognising the importance
of presence and behavioural anthropomorphism to effective AMC,
our study also incorporates design recommendations from prior
work in order to advance our knowledge of how these factors impact
on older adults’ AMC.

3 PARTICIPATORY METHODOLOGY AND
CONTEXT

Our study is grounded in a three-year research program that has
explored how social VR might be designed to support the needs of
older adults.While the present paper focuses on the five-month user
study in which we evaluated older adults’ experiences with AMC
in social VR, the study was preceded by in-depth participatory
research with the participant group. In this section, we outline
the methodological foundations of the project — which utilised
participatory action research (PAR) — and briefly describe the three
participatory cycles of research that preceded the user study.

PAR adopts a critical realist stance that seeks to reveal the “causal
mechanisms" that underpin our experience of the world [24, p.109].
The active participation and empowerment of the participants are
central to this approach [16, 29]. The methodology does not con-
sider this as contamination or bias, but rather as "an inevitable part
of the social construction of scientific knowledge" [16, p. 7]. PAR
adopts an approach to rigor that is centred on the notion of trust-
worthiness [16], a key aspect of which is involving participants in
all aspects of the research process. As Hayes notes in her examina-
tion of the use of action research in HCI, unlike other participatory
approaches, the inclusion of participants "does not end with the
implementation of the research nor with the analysis of results.
Rather, action research explicitly requires writing with engaged
partners" [16, p. 11].
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Prior to taking part in the user study reported here, the partici-
pants had been involved in two previous action research cycles. In
the first cycle, the participants took part in a series of workshops
that were designed to familiarise them with VR and the use of
avatars. This culminated in a workshop where they trialled a basic
social VR prototype that allowed them to control embodied avatars
via a Microsoft Kinect sensor [3]. In the second cycle, a subset of
the same group of participants were involved in the participatory
design of a social VR application concept [5] that was used as the
basis for the prototype that was developed for the user study [2].

The PAR process continued to inform the user study reported
in this paper. The participants were invited to try early builds of
the prototype before the study in order to identify areas where im-
provements were needed. They also co-designed avatars with the
third author to ensure the avatars were personalised to meet their
needs, and were invited to attend research meetings that occurred
between user study sessions. These meetings allowed them to dis-
cuss any issues they had in the previous sessions. Improvements to
the prototype were prioritised based on their comments.

In a continuation of this commitment to ongoing participation
and trustworthiness, we invited two of the participants to be co-
authors on this paper (fifth and sixth authors). This follows the
recommendations of Hayes [16] and gives the participants an active
voice in how the research is presented.

4 METHOD
4.1 Social VR Prototype
The data we draw on in this paper was collected as part of an evalu-
ation of School Days, a social VR prototype that enabled participants
to meet in a virtual environment to reminisce about school experi-
ences. The prototype was built using Unity3D (Version 2017.3.0f3)
and allowed up to four users to meet simultaneously in a virtual en-
vironment that was modelled on a school classroom. We developed
the prototype to incorporate a facilitator as one of the four users
who would be present in the virtual environment during each of the
user study sessions. This was based on a design recommendation
from the participants who felt that AMC would be aided by having
an ‘expert’ present to provide in situ guidance and support. The
first author, who has a background as a social worker specialising
in work with older adults, took on the facilitator role throughout
the study.

We designed School Days for use with a head-mounted display.
Figure 1 shows one of our participants using the prototype during
a social VR session. The setup for each user consisted of an Oculus
Rift VR system tethered to a gaming PC and monitor. Two Oculus
Touch hand controllers and two Rift room tracking sensors were
used to allow fine-grained control over the avatar’s hand and body
movements. This was a design response to participants’ criticism of
an earlier prototype system that had used a Microsoft Kinect sensor
to map bodymovements. Participants were able to communicate via
a high-fidelity audio feed incorporated into the prototype system.
The prototype was designed to be used in a seated position to reduce
the risk of simulator sickness [18] and to support participants who
had mobility constraints.

The prototype contained two virtual environments, The Hall and
The Classroom. The Hall was used as an onboarding environment

Figure 1: Samuel using the Oculus system during a social VR
session.

Figure 2: Participants hold a conversation in TheClassroom.

and consisted of a plain room with a table and four chairs. The
Hall was the first place that users entered and was the place where
introductions took place when users joined a session.

The Classroom was the main site where AMC took place and
where participants spent the majority of each session. The Class-
room was decorated to resemble a modern school classroom with
desks and chairs, a blackboard and various classroom paraphernalia.
Participants were seated around a desk at the ‘head of the class’
while in the environment. The virtual space was also furnished
with a range of reminiscence scaffolding features that have been
described in prior work [2]. Figure 2 shows participants engaged
in conversation in The Classroom.

4.2 Avatars and Expression Features
When using School Days, participants were able to embody two
bespoke avatars they had co-created in participatory design sessions
led by the third author. We encouraged participants to design two
avatars to give them the option to express themselves in different
ways during the user study sessions. In this paper, we focus on
the participants’ general impressions of social interaction in AMC,
as opposed to their reaction to the specifics of their own avatar
designs.

The first avatar — which we referred to as the realistic avatar —
was designed to be a lifelike representation of the user. The second
avatar — which we referred to as the participants’ cartoon avatar —
was a free-form design that allowed them to express themselves in a
more uniqueway. Figure 3 shows a selection of the avatars that were
co-designed by participants. When in The Hall, participants were
able to use their hand controllers to pull up a virtual mirror that



Avatar-Mediated Communication in Social VR CHI ’21, May 8–13, 2021, Yokohama, Japan

Figure 3: Pairs of avatars created by six of our participants.
Each pair shows the participant’s realistic (left) and cartoon
avatar (right) along with their pseudonym from Table 1.

allowed them to choose an avatar for the session and rehearse how
it behaved when they were talking and moving. Participants were
able to see one another’s real name floating above their avatar’s
head, so that they could identify who was who easily.

Based on prior work and recommendations from earlier research
cycles in the project, School Days incorporated specific avatar ex-
pression features designed to respond to our participants’ requests
for their avatars to have higher levels of behavioural anthropomor-
phism [3, 25]. This included adding facial and body movements (via
the Final IK plugin by Root Motion1), and lip movements (via the
OVRLipSync plugin by Oculus2). These features are described in
further detail in our results section.

4.3 Participants
We recruited a total of 16 older adult participants for the user
study. All had been involved in earlier stages of the research project
and had initially been recruited via advertisements disseminated
in public forums frequented by older adults and through posters
that had been circulated in public spaces such as libraries and
community noticeboards. In order to be included in the project,
participants were required to be over the age of 70, self-identify
as able to speak English to a reasonable standard and have an
interest in technology. At the commencement of the project, each
participant chose a pseudonym (listed in Table 1) and these were
used throughout the project.

Five participants identified as female and eleven as male. All
were aged between 70 and 81 at the time of the study. Participants
were geographically distributed across two research sites. Five (4
male, 1 female) were located in a regional location and eleven (7
male, 4 female) were located in a major metropolitan centre 150km
(93 miles) from the regional participants. While each group had
been involved in the earlier stages of the project, these research
activities had been completed separately so that the regional and

1http://www.root-motion.com/final-ik.html
2https://developer.oculus.com/downloads/package/oculus-lipsync-unity/

metropolitan groups would ‘meet’ for the first time in social VR
during the user study.

All participants were either retired or semi-retired and lived inde-
pendently in the community, except for one who lived in residential
aged care. Eight participants reported specific age-related health
issues. Two female participants used mobility aids when walking,
four male participants had hearing impairments that required the
use of hearing aids and one participant reported a mental health
condition that — at times — impacted on their ability to socialise. In
addition to these issues, one participant was living with Parkinson’s
disease and they required medications to assist with communica-
tion and movement. These health issues were taken into account
when designing our research and risk management procedures, but
none of these issues had severe impacts on the participants’ ability
to communicate when using the prototype.

4.4 Procedure
We conducted a total of 26 social VR sessions during the five-month
study. Each session lasted for 27–56 minutes (average = 44 minutes).
All sessions involved two or three participants and the facilitator.
Sessions ran to a fortnightly schedule, during which two or three
sessions took place over a single day during the scheduled week.
This schedule was developed to provide a regular routine for our
participants while providing ample opportunities to enrol in a social
VR session. Participants were able to self-enrol in as many sessions
as they wished during the study, but did not have knowledge of
which other participants would be in the same session. In the initial
sessions, some participants were meeting for the first time because
they were located at either the regional or metropolitan site. Par-
ticipants then became more familiar with each other as the study
progressed, primarily because they had met in previous social VR
sessions. This meant our study captured a mixture of interactions
between strangers getting to know one another, and conversations
between people who were already acquainted.

As shown in Table 1, participation rates ranged from one to seven
sessions. The participants were generally keen to try the prototype,
given that they had co-designed it in an earlier phase of the research
[5] and so we did not need to encourage them to sign up for the
sessions. The differing rates of participation shown in Table 1 were
due to factors such as participants’ holiday commitments, caring
responsibilities or scheduling clashes with other activities.

User study sessions were conducted across two university cam-
puses. These sites were chosen as they allowed for the control
of variables such as network speed and access, while also being
convenient places for the participants to visit. During the sessions,
participants were dispersed across various physical locations (typ-
ically a quiet research laboratory or faculty office) at either site.
Members of the research team were located beside each participant
at all times to provide instructions and assistance while the sessions
were taking place. The researchers also collected observation data
during the sessions and surveyed each participant’s experience
once the session had concluded.

The procedure for each session was as follows. Sessions began
with each participant sitting on a chair, reviewing the process for
manipulating their avatar via the hand controllers, and then being
assisted to put on the VR gear (HMD and Oculus Touch controllers).

http://www.root-motion.com/final-ik.html
https://developer.oculus.com/downloads/package/oculus-lipsync-unity/
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Table 1: User study participant and session information.

Participant Pseudonym Number of Social VR Sessions Location

Wes 4 Regional
Gordon 4 Regional
Klaus 5 Regional
Len 3 Regional
Tina 3 Regional
Herbert 5 Metropolitan
Samuel 4 Metropolitan
Yulia 4 Metropolitan
Carl 2 Metropolitan
Bernard 7 Metropolitan
Evan 1 Metropolitan
Herb 5 Metropolitan
Harry 4 Metropolitan
Cleo 6 Metropolitan
Holly 5 Metropolitan
Amy 4 Metropolitan
Total 66

The researcher then started the prototype using a laptop. Partici-
pants first appeared in The Hall and went through a process to get
‘dressed’ as their avatar. They then introduced themselves to the
other avatars seated around the table before collectively deciding to
enter The Classroom for extended periods of communication. The
sessions did not have predefined themes or topics for discussion.
Instead, participants used features within School Days to generate
topics for discussion [2]. These features included ‘conversation
starters’, which were questions generated by pressing a button
on the virtual desk (e.g. “what school trips and excursions did
you take?”); virtual 3D artefacts like photographs or trophies from
their youth that participants could pass around the group; and 3D
avacasts, which were virtual holograms that played pre-recorded
stories from other older adults in the study [2]. Each of these fea-
tures helped to stimulate conversation and encourage interactions
between the participants.

At the conclusion of each session, the facilitator invited the
participants to teleport back to The Hall, where they were able
to say goodbye and end the social VR session. The accompanying
member of the research team then helped the participant to remove
the VR gear. Each participant immediately filled out an adapted
version of Witmer and Singer’s presence questionnaire [45] that
aimed to capture their sense of having ‘been there’ in the virtual
environment. Each participant then took part in a semi-structured
interview to discuss experiences during the social VR session.

4.5 Data Collection and Analysis
The user study produced 66 interviews comprising 12 hours and 15
minutes of audio, and 18 hours and 26 minutes of screen-captured
video of AMC in social VR. The majority of this video was recorded
from the perspective of the facilitator’s HMD, though in later ses-
sions a feature was added to allow us to capture video from a
dedicated virtual camera embedded in the virtual environment.

Members of the research team sitting beside the participants during
the social VR sessions also took photos and short video recordings
to capture notable interactions and points of interest. In total, 8
hours and 30 minutes of additional video footage was recorded.
Research team members also took observational notes. This qual-
itative data was transcribed where necessary and then imported
into NVivo (version 12) for further analysis.

A questionnaire was administered at the conclusion of each user
study session (66 responses in total). We asked VR presence ques-
tions that were adapted from an earlier questionnaire developed
by Witmer and Singer [45]. Table 2 shows the questions and sum-
maries of responses to the questionnaire. In this paper, we use the
questionnaire data to provide descriptive statistics in support of
Theme 4, which relates to emotions and non-verbal cues in AMC.

We conducted a thematic analysis of the video, photos and inter-
view data following Braun and Clarke’s six phase approach [8, 9].
Having transcribed, read and re-read the data (Phase 1), we adopted
an inductive approach to coding the data (Phase 2), resulting in 101
codes. We began searching for themes (Phase 3), by collating the
codes into potential thematic areas. Phases 4 through 6 involved
refining the themes through thematic mapping, consolidation of
codes and discussion among the authors. This resulted in four
themes that we describe in the results section.

5 RESULTS
Thematic analysis of the user study data produced four themes that
illustrate the impact that AMC in social VR had on the participants
and their thoughts on its usefulness to older adults. The themes are
complementary, in that they shed light on the individual ways in
which our participants made sense of this type of communication,
while also painting a picture of the richness of their collective
experience.

5.1 Theme 1. Because it’s all virtual it throws
inhibitions away: Comparing AMC with
other forms of communication.

Participants often reflected on the way the experience of AMC
compared to other communication methods, particularly in the
semi-structured interviews that took place immediately after each
session. Our first theme reflects this rich seam of data, coalescing
around two sub-themes. The first relates to comments from the
participants about how their experience of AMC differed from face-
to-face communication in real life, while the second details the
participants’ thoughts about how AMC compares to other forms of
computer-mediated communication, specifically videoconferencing
software such as FaceTime or Skype.

5.1.1 Comparing AMC to face-to-face communication. Understand-
ably, our participants often reflected on how their experience of
AMC compared to conversations that happen in real life. For some,
such as Len, there was a clear preference for face-to-face commu-
nication, typified by a comment made towards the end of the user
study sessions: “well my preference would be to meet face-to-face,
very much so”. In the early stages of the user study, Klaus com-
mented that while the quality of the conversations in social VR
“were good...like having a conversation if you were in the room with
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Table 2: Means and standard deviations for responses to the
presence questionnaire (adapted from [45]). All ratingswere
given on a 1–5 Likert scale where 1 = Strongly disagree and
5 = Strongly agree.

Question Mean S.D.
How quickly did the virtual environment respond to your ac-
tions? (movements, grabbing)

3.74 0.95

Were you engaged with the virtual environment in terms of
visual information?

3.88 0.73

Were you engaged with the virtual environment in terms of
audio information?

3.98 0.90

Were you engaged with the virtual environment in terms of
interaction with objects?

3.76 0.82

How much did your experiences in the virtual environment
seem consistent with your real-world experiences?

3.50 0.89

people”, he felt the conversations were largely reliant on the qual-
ity of the other participants’ voices, with avatars only serving as
“something to concentrate on”. For others, however, AMC offered
unique communication benefits.

For Holly, a shy person who rarely spoke in group conversations
except when being addressed directly, AMC in social VR offered an
environment that was more conducive to social participation:

Well...if the four of us [had] been sitting around a table
[in the real world], I would’ve felt a bit uncomfortable
about talking. But because it’s all virtual, it sort of
comes freely; the talking...it throws inhibitions away
or something.

Results from the thematic analysis also highlighted that many
participants thought AMC provided specific benefits with respect to
supporting a level of anonymity that they appreciated. Herbert felt
that a benefit of AMC was that it “removes [conversation] from direct
person-to-person interaction. You have an avatar in between.”. He
noted that “people are often better able to talk about abstractions and
things removed from themselves.”. Yulia similarly described AMC as
offering an environment where it was “easier to talk about...people
in positive terms, without necessarily identifying them.”

These comments are supported by our broader analysis of the
user study data. Analysis of the video footage captured in the vir-
tual environment revealed that participants frequently discussed
highly personal — and often traumatic — experiences in the ses-
sions, including childhood abuse, losing family members, and being
sent to homes for ‘destitute’ children. Yulia described the impact of
losing her sister when they were trapped in a bombed building in
Europe during World War Two. In the subsequent interview, she
reflected on the way AMC in social VR supported intimate sharing:

Well I think it’s easier. I think it was a good interaction.
I think it’s easier to ask people fairly personal ques-
tions... via their avatar, rather than face-to-face, be-
cause you know that the avatar is VR and if the person
doesn’t really want to answer, then they don’t have
to, and they don’t have to feel uncomfortable about
not answering. Whereas, I think if you are speaking
person-to-person, as we are at the moment, [and] you
ask me a question that I didn’t particularly want to
answer, but felt compelled to answer, you could tell

this from my face, whereas this way [via AMC] I can
keep my feelings hidden from you, but answer your
question to the best of my ability.

The above quote suggests that AMC in social VR may be able
to play a role in supporting shy or introverted older adults, who
may be uncomfortable in traditional face-to-face settings, to feel
more empowered to participate in social activities. These results
also support the view that AMC in social VR supports a level of
anonymity that prior work has demonstrated as being valued by
older users [26, 39]. However, our results extend these earlier find-
ings by demonstrating how older adults found that AMC supported
the discussion of highly personal experiences. Finally, the results
suggest that many of our participants believed that AMC in social
VR has advantages over face-to-face conversations when discussing
sensitive topics.

5.1.2 Comparing AMC to prior experiences with videoconferencing
software. Throughout the user study, participants made frequent
comparisons between AMC in social VR and their experience of us-
ing videoconferencing software. Gordon felt that AMC had “a long
way to go before it comes to the standard of something like FaceTime
or Skype.” Len expanded on this thought by providing some specific
examples of the advantages he believed made videoconferencing
software more appealing than AMC in social VR: “[with videoconfer-
encing software] no headset [HMD] required. I turn on my phone [or]
my iPad [and] talk to my granddaughter in Thailand...With FaceTime,
you can push a button and she can show you the scenery around
where she is...and I’m seeing her, I’m not seeing someone who looks
like her.”

Interestingly, however, Harry — who also reported using video-
conferencing software regularly to talk with family who are geo-
graphically dispersed — felt AMC in a virtual world “would be a
fantastic progression or enhancement for Skype.” Harry felt it was
precisely the fact that you would be located in a unique virtual
environment that made this appealing. “You could pick [a virtual
environment] and it [wouldn’t] have to be the kitchen at home. It
could be anywhere else, like a coffee shop...or Buenos Aires or some-
thing...You could choose the environment and chat to family who are
anywhere...”. As the user study progressed, Klaus – who had initially
seen limited use for AMC – changed his view and commented:

I’ve revised my opinion of avatars...The way it works
with this [AMC in social VR] is probably the best sort
of metaphor you could have for dealing with people
who are a distance apart...[Using videoconferencing
technology] you would need to represent [users] on
some sort of screen, and the only way I can think of
at the moment is if you [divided the screen into] four
pictures... The system we are using is...I think, more
natural...because you can have everybody in the same
room...I think [AMC in social VR] has got enormous
potential for getting — particularly people who you
can’t get out of where they’re living — an aged care
home or their own home, connecting.

Samuel, rather than highlighting the advantages of AMC in
relation to space and place, saw AMC and social VR as offering a
solution to the problem of divided attention. He recalled a recent
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video call with his son: “I was just talking to my son in Rotterdam on
WhatsApp last night. He was obviously doing something else. I felt
like saying ‘look, give me your full attention!”’. Samuel’s comment
highlights one of the potential unique advantages of AMC in social
VR; because users access the social VR environment via a HMD,
and their body movements are tracked in real time, they are fully
immersed in that world. That is, the technology allows multiple,
geographically dispersed users to meet in an immersive space that
removes them from the everyday distractions that can hamper other
forms of computer-mediated communication [46].

It is clear from these results that not all our participants saw
AMC in social VR as comparing favourably to more mature forms
of computer-mediated communication, such as teleconferencing
software, though their comments do begin to shed light on specific
design priorities that will need to be met if social VR is to become
a mainstream communication platform, a topic to which we will
return in our discussion.

5.2 Theme 2. You can just reveal yourself as
you feel comfortable: The impact of avatar
appearance on AMC

Thematic analysis revealed a range of reactions to the impact of
avatar appearance on the communication that occurred in the social
VR application. An aspect of AMC that many people commented
on was the way that an avatar’s appearance can be adapted to suit a
particular communication context. Harry reflected that this ability
to adapt an avatar’s appearance could offer particular benefits for
some older adults:

[It] could be really important to be an avatar [when]
getting to know someone else. Because then it’s just
tipping your toe in the water and getting to know...
rather than being all there immediately...and you can
just reveal yourself as you feel comfortable.

Bernard suggested he would rather use a realistic avatar “If I was
going to do communication with certain grandchildren.” In reflecting
on his recent 50th wedding anniversary, however, he suggested
that he might create an avatar that conveyed “what we looked like
in 1967 when we were married” for that social context. Herb, while
typically using his realistic avatar during the user study, felt that you
might need “the cartoon one in a totally different environment, with a
totally different subject to talk about...[one] more related to what you
would like to be”. Samuel, who chose to design a female character
as his cartoon avatar, wondered if it would offer him the ability to
‘better fit in’ when having conversations with women. In reflecting
on a conversation with a woman participant he commented, “if
I’d changed my avatar to the female one, [would she] have talked
differently while looking at a female image rather than a male one?”
Amy chose to use a cartoon avatar in the prototype that was based
on a photo of her as a twelve-year-old child. In reflecting on this
choice she commented:

I just think it is fun to use, and it struck me as being
appropriate. We were going back into a classroom
setting and we were talking about school. And to have
an avatar that reflected that, it was more interesting.

The desire for embodied avatars that can adapt to specific com-
munication contexts was a common theme in the data. With respect
to AMC in social VR, our results suggest that older adults are ex-
cited by the possibility of adapting their avatars to suit different
virtual environments.

5.3 Theme 3. Establishing social connections in
AMC over distance

A unique aspect and strength of our research is that it involved
communication between groups of older adults, many of which
had never met in real life and who were geographically separated
by a distance of over 150km. This allowed us to examine how the
AMC was influenced by people getting to know someone for the
very first time and explore how communication over distance im-
pacts on AMC in social VR. Thematic analysis of these exchanges
revealed that participants invested time at the beginning of con-
versations probing the geographically distant group members in
order to convince them they were really located where they said
they were. Once this had been established, conversation focused
on establishing shared connections.

Analysis of the video footage of the user study sessions showed
that participants followed a similar process when meeting for the
first time. The process consisted of two elements: polite conver-
sation about socially acceptable topics but with an emphasis on
location (typically, ‘what is the weather like where you are?’), fol-
lowed by specific questions about whether they had any shared
interests or connections. This behaviour was remarkably consistent
regardless of the composition of the group. In a typical example,
after first discussing the weather, Yulia and Bernard [metropolitan]
began questioning Wes [regional] about where he lived and where
he went to school. This led to Bernard telling Wes that he had
actually taught for a time in Wes’ home town. Yulia was also able
to establish that she knew a person who lived near Wes, and that
she had spent some time as a young girl in a convent near Wes’
home. When reflecting on this experience at the conclusion of the
session, Wes spoke of its importance.

I thought [the AMC] was good quality, once we knew
that...we all had a common interest...once you get
started and people have an affinity with each other, it
becomes very easy to communicate...[it] brought all
three of us closer, you know, and we had no [reser-
vations] about...discussing things, we were right into
it.

It was interesting to note that when describing their experiences
immediately after the social VR sessions, participants described
meeting the person not interacting with an avatar. We took this to be
a good sign that the connections made in the virtual environment
were sufficiently immersive and realistic, a view supported the
responses to the presence questionnaire as described in Table 2.

However, there were some examples where certain participants
avatar appearance impacted negatively on other participants at-
tempts to establish a strong social connection. Len, [a regional
participant] expressed such feelings after a conversation with Cleo
and Bernard. “[Cleo] said she looked similar to her avatar, I was
trying to picture whether that was true or not?” Our analysis of the
data identified several examples where participants expressed some
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confusion if another participant’s description of themselves was
not considered to be consistent with their avatar’s appearance. As
Herb, [a metropolitan participant] commented after a session with
Klaus [regional]:

Sometimes I waswonderingwhat [Klaus] really looked
like. Sometimes the things he was saying didn’t make
sense, [his avatar] did not look like that... Because he
was retired, [his avatar] could not have done that, you
don’t look like you could have done that.

The above results suggest there are specific social behaviours
that are characteristic of geographically dispersed AMC in social VR.
Our analysis suggests that while most participants felt high levels
of presence during the social VR sessions, avatars add a further
level of complexity to these interactions, especially when the users’
conversation does not seem to align with the avatar’s appearance.

5.4 Theme 4. He had a giggle, but his face
didn’t giggle: Emotions and non-verbal cues
in AMC

Our final theme relates to how our participants reacted to our at-
tempts to provide the avatars with more human-like expressions.
A consistent theme of research with older adults examining AMC
is that a lack of expressivity and behavioural anthropomorphism
in avatars leads older adults to disassociate from them as a com-
munication tool, often describing them as robots or puppets [3, 38].
To attempt to address these issues, we implemented a number of
features that aimed to improve behavioural anthropomorphism.

The first set of features combined the OVRLipSync plugin from
Oculus to provide the ability for the avatar’s lips to move when
the user was speaking, and the Final IK plugin by Root Motion to
simulate eye movement. Research into the use of simulated eye
movement in social VR has been shown to result in “high quality
of communication", even when compared to real eye movements
captured with eye-tracking software [33, p.531].

Analysis of the user study data revealed that, with minor excep-
tions, these features were seen as being effective by our participants.
When asked about their thoughts on their avatars, the majority of
comments suggested that once the participant realised that their
avatar was behaving appropriately, they spent little time think-
ing about it. Carl’s comment was indicative of this view. “[Once I]
saw who I was... I didn’t feel the need to look at the [virtual mirror]
again”. Results from the questionnaire data bear this out. Of the 66
responses collected during the user study sessions, 37 responses
(56.1%) agreed or strongly agreed that the virtual environment
seemed consistent with their real-world experiences, with only
eight responses disagreeing or strongly disagreeing. Meanwhile
33 responses (50%) agreed or strongly agreed with the statement
‘it feels as if my avatar’s body becomes my own’, with only 13
responses disagreeing or strongly disagreeing.

A second set of features, however, was less successful. In order
to allow participants some capacity to express a range of emotions,
the prototype had a feature allowing them to adopt facial expres-
sions by selecting preset emotions through pushing the Oculus
hand controller’s joystick in four separate directions. To familiarise
the participants with the controls, they were asked to practice each
control while looking at their avatar’s face in the virtual mirror

as part of the onboarding process. While some participants found
it easy to manipulate the controls, others struggled with this in-
teraction technique. The participants had the opportunity to give
feedback on the usability of the prototype during its development
(see Section 3), but the issues related to controlling their avatar’s
emotions only came to the fore during the social VR sessions.

Holly, in particular, found it difficult to remember which part
of the controller to use, even after taking home a diagram of the
controller’s functionality to study in-between sessions. Analysis
of the video data also revealed many instances where the flow
of the conversation was interrupted because participants could
not locate the appropriate emotion control on the hand controllers.
Additionally, some participants — such as Ken, who had large hands
— struggled to find a comfortable hand position on the controller
and this led to further trouble trying to locate the emotion controls.

Moreover, though most participants could manage to manipu-
late the controls during the onboarding stage, they reported that it
was not intuitive to use the controllers to express emotions when
engaged in conversations with others. Bernard’s comments are rep-
resentative of many given in the post-session interviews: “You’re
concentrating on what you’re trying to say...doing something with
your thumb to control the emotions wasn’t something I thought of.”
Len expressed his frustration that during one session he “had made
a couple of comments and he [another participant] had a giggle,
[but] his [avatar’s] face didn’t giggle.” Analysis of the video footage
of each session also revealed that on multiple occasions, partici-
pants accidentally pulled the wrong control, causing their avatar
to express sadness or anger instead of smiling at their colleagues’
avatars.

6 DISCUSSION
This paper reports on a five-month engagement with a group of
older adults that aimed to better understand how older adults expe-
rience and view AMC in social VR. Our results, described within
four complementary themes, show: how our participants compared
AMC with other forms of communication; the impact that avatar
appearance had on AMC; how AMC impacted on participants’ at-
tempts to establish social connections in social VR; and how our
participants reacted to the prototype features that aimed to support
their embodied avatars to express emotions and non-verbal cues.
By adopting a participatory action research (PAR) methodology, we
were able to partner with our participants throughout the project,
including as co-authors on this paper, ensuring the trustworthiness
of our results as an accurate reflection of their experience [16]. Our
results respond to the question, How can older adult experiences of
AMC in social VR inform the design of social VR systems aimed at
older users? In this section, we further discuss the results of our
study and respond to the research question by offering six design
reflections that speak to how the insights gained from the user
study can be used to inform future design and research into older
adults use of AMC in social VR.

6.1 Comparing AMC with existing forms of
communication

The responses from our participants suggest that AMC in social
VR is a communication medium that offers a number of compelling
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advantages that can benefit older adults. Our participants felt that
AMC in social VR supported a level of anonymity that they ap-
preciated and that this, in turn, supported the sharing of sensitive
information and helped introverted users to express themselves
more freely. They felt that AMC offered new opportunities to adapt
avatar appearances so as to support communication in different cir-
cumstances and saw AMC in social VR as providing a good solution
to the issue of divided attention that can impact on communication
in other forms of computer mediated communication. However,
AMC in social VR was also seem by some as being vastly inferior
to face-to-face communication and both too complex and too ab-
stracted when compared to their experiences using more mature
computer mediated communication platforms such as FaceTime or
Skype.

Anonymity has been shown to be particularly important to older
adults with respect to computer-mediated communication [10]. Our
results build on prior work that demonstrates AMC maintains the
level of anonymity valued by older adults when communicating
online [26, 38]. However, our work extends these earlier findings
by offering new insights into how this aspect of AMC in social VR
empowers and supports older people to discuss sensitive topics. As
Yulia’s example vividly demonstrates, our participants saw AMC
in social VR as offering significant benefits over face-to-face and
other forms of computer-mediated communication when discussing
sensitive information. In highlighting this result, it is important to
recognise that the School Days prototype was a closed social VR
application. This allowed us to avoid many of the issues that impact
on large open commercial social virtual worlds, which are subject
to high levels of harassment [22].

Our results also emphasise the potential for AMC in social VR
to be used as a tool to support shy and introverted older adults to
engage in social conversation. As Holly’s example demonstrates,
some of the older adult participants in the user study felt they could
contribute to group conversations more freely and openly via AMC
in social VR. This further supports the view that AMC in social VR
can be a powerful tool to support less confident people to (re)engage
in social experiences. Personality traits such as introversion are
positively associated with greater rates of depression in community-
dwelling older adults [27], and depression is one of the greatest
risk factors for social isolation [28]. Based on these results, we see
an implication of our work being that older users see potential for
AMC in social VR to be a tool that is appropriate for sharing a range
of sensitive issues and can be a medium that can respond to the
needs of a group of older adults who are at particular risk of social
isolation, a topic that is of great interest to ageing researchers. Our
first design reflections speak to these implications.

6.1.1 Design Reflection 1. Based on our participatory engagement
with older adults during the user study, we believe that a closed
social VR environment is an ideal platform in which older users
can be supported to discuss sensitive topics. We believe that future
design work that uses social VR and avatars to encourage older
adults to discuss other positive and negative life experiences is
an especially exciting opportunity, particularly if the interactions
are facilitated by a trained counsellor or similar professional. We
can see many opportunities to leverage this type of therapeutic
social VR experience. For example, prior work has demonstrated

that older adults who self-isolate in aged care settings are attracted
to the idea of using VR to escape the confines of their environment
[6]. We can envisage a range of AMC in social VR applications
that can be used as therapeutic tools to connect older adults to
supports beyond the confines of the age care setting so that they
may share and support each other to address the many issues that
have been shown to negatively impact on older adults in residential
care [14, 48].

6.1.2 Design reflection 2. Our study suggests that AMC in social
VR may be a communication medium that can support introverted
users to express themselves more freely than they would be able to
in face-to-face settings. Prior work has established that introverted
people are at particular risk of social isolation [27, 28]. This is a
significant finding given the long-standing interest within HCI
on how technology can play a role in addressing the impacts of
social isolation on older adults [4]. Based on our study, we believe
that further empirical work is warranted in order to confirm these
findings. One possible way forward could be to incorporate specific
measurement of the benefits of AMC in social VR based on the ‘Big
Five’ personality types [47].

6.1.3 Design reflection 3. Our results also demonstrate another
potential advantage AMC in social VR has over videoconferenc-
ing technologies — namely that the immersive nature of AMC in
social VR may solve the problem of divided attention. Based on
our review of existing literature, we believe this is a topic that has
been under-researched in HCI in this context [46]. As such, we
would recommend that future HCI studies conduct comparative
analysis of attention levels in both videoconferencing technology
and AMC in Social VR in order to improve our understanding of
this important factor.

6.2 Adapting avatars to suit social
circumstances

The desire for embodied avatars that can adapt to specific social
circumstances was another key theme in our data and we have
already noted how this might support less confident users to engage
in group conversation. A previous study of avatar use by older
adults has shown that — particularly in relation to role playing
games — older adults enjoy adapting avatars to a specific gaming
context [11]. Our results extend this earlier work by showing that
when communicating in social VR, our participants were excited by
the possibilities they could envisage about how avatar appearances
could be adapted to suit specific social contexts.

6.2.1 Design reflection 4. One design implication for this finding
could be that future work might explore how avatars might be
adapted to support the recall of previous memories. If successful,
we could envisage a range of avatar design tools that could be
developed to support AMC in social VR that targets older adults
with mild cognitive impairment. There is anecdotal evidence that
reminiscence in single-user VR can help older users to recollect
forgotten memories [6]. We also see great opportunities for HCI
researchers to design and evaluate social VR environments that
specifically encourage other types of social interaction. For exam-
ple, grandparents and grandchildren could share a bedtime story
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in social VR while embodying avatars of characters [and being
immersed in a virtual environment modelled] from the book they
are reading. Recent research examining the lessons that can be
learned about how older adults can be supported as a result of the
COVID-19 pandemic have emphasised the importance of leveraging
technology for this type of inter-generational support [23].

6.2.2 Design reflection 5. While the finding that participants were
attracted to the idea of adapting avatars to suit social contexts
has clear implications for creative future design work as described
above, we also believe that a note of caution is warranted. While
Samuel’s attempt to try and embody a female avatar was moti-
vated by a genuine curiosity and desire to ‘better fit in’ during
conversations with women participants, the ability to deliberately
misrepresent oneself in social VR for nefarious purposes cannot be
discounted. Prior work has noted the complex social challenges that
accompanied the decision to introduce a user’s voice into virtual
worlds such as Second Life [44]. Therefore, we would also recom-
mend that future work investigates strategies for improving user
trust of AMC in social VR in order to prevent similar challenges in
future social VR applications.

6.3 Emotions and non-verbal communication
in AMC

A lack of behavioural anthropomorphism has been a commonly
cited issue with AMC that has often resulted in older adults feel-
ing a lack of social presence that causes them to mistrust – or
simply not enjoy – AMC [38]. A lack of non-verbal cues has also
resulted in older adults criticising avatars as being too robotic or
doll-like to support genuine communication [3, 38]. In earlier stages
of our project, our participants had echoed many of these concerns
and this led to design decisions being made to improve the ability
of the social VR prototype to facilitate emotional expression and
non-verbal cues. Results from the user study demonstrate that by
incorporating a range of technologies that allow for capturing, or
inferring, facial expressions and non-verbal cues, many of these
concerns were alleviated. Based on these results, we believe that
future design work on AMC in social VR will benefit from incorpo-
rating and building on our implementation of specific methods to
improve avatar anthropomorphism.

6.3.1 Design reflection 6. While our incorporation of measures
to improve the behavioural anthropomorphism of the avatars in
the user study were broadly successful, results also highlight some
areas where there remains significant room for improvement. In
particular, our attempts to allow for emotion control via the Ocu-
lus’ dedicated hand controls resulted in a poor user experience for
our participants. This suggests that any kind of multi-tasking or
manual requirements associated with expressing emotions is likely
to be rejected by older social VR users. Ideally, emotions would be
triggered automatically. We note the body of work that continues
to investigate automated ways to incorporate emotional expres-
sions onto avatars in virtual environments [7, 15, 31]. Our research
contributes to these ongoing efforts by stressing that any successful
emotion inferring systemmust be robust enough that non-technical
users can use the feature without the need for intrusive, fragile
or expensive equipment. Moreover, our results also highlight the

need for future research that carefully considers whether and when
older users would like to share or hide their emotions in social VR.

6.4 Older adults contributing to the design of
future social VR systems

In addition to the design reflections outlined above, our study con-
tributes to the growing conversation in HCI about the value of
engaging older adults in participatory research. Our participatory
action research project, spanning over three years in total, has pro-
vided an important illustration of how older adults can play an
active role in evaluating and improving the design of technologies
that target older users. In reviewing the data collected during the
user study, we were struck by our participants’ ability to draw
on their life experience to contextualise their thoughts on AMC.
We believe this is a particular strength of engaging older adults in
technology evaluations and argue that this benefit could extend
beyond designing technologies specifically targeting older users.
As one of our participants, Len, put it during the participatory de-
sign work that preceded the user study, older adults bring a unique
perspective to technology evaluation in that they are “coming from
a different point of discovery". We wholeheartedly endorse this view
and hope that another contribution of our study can be its ability
to act as a catalyst for more participatory engagement with older
adults across all domains of HCI research.

7 LIMITATIONS AND FUTUREWORK
Our data is based on participants’ responses to one social VR proto-
type. During their reflections, participants introduced the topic of
video-mediated communication and had a tendency to compare this
medium with social VR. Since the present study was not designed
to explore this difference in detail, future research could perform
a comparison between social VR, video-mediated communication
and other technologies to explore the perceived advantages and
drawbacks in a more systematic way. An additional area for future
work is to explore the use of social VR ‘in the wild’. Like the ma-
jority of published studies on AMC and older adults (e.g. [38]), the
present study was lab-based. Future studies in older adults’ homes
or even aged care settings can extend our understanding of how
AMC in social VR should be designed to improve older adults’ lives.

8 CONCLUSION
In this paper we have demonstrated that AMC in social VR provides
a promising avenue for supporting social connectedness in later life.
Through our analysis of data collected during a five-month user
study with 16 participants aged 70 to 81, we identified how AMC in
social VR offers advantages over face-to-face communication when
discussing sensitive topics. Our results demonstrate how shy and
introverted older adults see AMC in social VR as a more comfortable
environment for them to communicate, a finding that supports the
view that future social VR systems have a strong role to play in
supporting socially isolated older adults to (re)connect with social
supports. Our participants were excited about the potential to adapt
their embodied avatars for specific communication roles and our
analysis reveals how this opens up design possibilities for social
VR systems that allow those with mild cognitive impairment to
recollect forgotten memories. Our five-month engagement with our
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participants also allowed us to evaluate lip syncing and inferred eye
movement plugins that aimed to improve the ability of embodied
avatars to facilitate emotional expression and non-verbal ques. Our
user study demonstrates the advantage of providing older adults
with an active role in evaluating technologies that are aimed at
older users and provides a template for the increased involvement
of older adults in future HCI research.
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