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Social Virtual Reality (VR), where people meet in virtual spaces via 3D avatars, is used by children and adults
alike. Children experience new forms of harassment in social VR where it is often inaccessible to parental
oversight. To date, there is limited understanding of how parents and non-parent adults within the child social
VR ecosystem perceive the appropriateness of social VR for different age groups and the measures in place to
safeguard children. We present results of a mixed-methods questionnaire (N=149 adults, including 79 parents)
focusing on encounters with children in social VR and perspectives towards children’s use of social VR. We
draw novel insights on the frequency of social VR use by children under 13 and current use of, and future
aspirations for, child protection interventions. Compared to non-parent adults, parents familiar with social
VR propose lower minimum ages and are more likely to allow social VR without supervision. Adult users
experience immaturity from children in social VR, while children face abuse, encounter age-inappropriate
behaviours and self-disclose to adults. We present directions to enhance the safety of social VR through
pre-planned controls, real-time oversight, post-event insight and the need for evidence-based guidelines to
support parents and platforms around age-appropriate interventions.
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1 INTRODUCTION

Immersive social virtual reality (VR) with VR headsets allows users to connect in novel ways,
transforming social interactions from 2D web pages (social media e.g., Instagram) to 3D virtual
spaces. As opposed to 2D social media in which users interact behind screens, in social VR, users
interact via an embodied avatar synchronously in 3D immersive virtual environments, increasing
the illusion of “being there” [50]. It has the potential to mimic true face-to-face interactions [48].
Prior work has shown that young children respond differently to VR compared to traditional media:
VR elicits differential cognitive and social responses compared to less immersive technology [14, 51].
Social VR is a disruptive technology that is currently growing. The past couple of years have seen
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VR reach the consumer market and grow significantly, especially with the pandemic accelerating
adoption [15, 16, 38]. One of the mainstream social VR platforms, VRChat has an estimated number
of 7.2 million players in total [12] and a peak of 127,919 players simultaneously [8]. Social VR,
initially designed for adults, has attracted teenagers and younger children [49]. They have been
drawn to social VR because of its engaging and immersive activities, allowing them to connect
with friends beyond just playing games, especially since the COVID-19 pandemic [49]. On the
downside, there has been an increase in harassment, bullying and new forms of harm in social VR
[18, 47, 49, 70]. Children and adults have been reporting experiences of harassment, from name
calling to physical stalking [47, 49]. Existing features such as blocking, personal space bubble,
muting, reporting players [3, 5] or trust systems to keep users safe from nuisance users [6] were
found to be ineffective at times and can even be misused [47]. As social VR is used via head-worn
devices that completely occlude reality, and do not support bystander awareness by default [55],
children’s activity becomes more inaccessible to parental oversight. It becomes difficult to be
aware of the misuses and abuses in social VR, denying parents the ability to observe, supervise and
intervene. A growing number of parents are navigating a new frontier in technology. They may lack
awareness and often experience [40], and attempt to manage the impact of disruptive technology
on the parent-child relationship [19, 41, 42]. Parents are therefore presented with the challenge
of keeping up with their children’s use and adapting their parenting strategies. These challenges
have been tackled with regard to mobile phones and social media in particular [19, 30, 59]. Results
also showed that improved parent-child relationships were correlated with parent involvement,
mediation, co-viewing and open communication [19]. However, the new and emergent parent-child
tensions are yet to be researched in social VR.

While prior work studied why teenagers use social VR [49] and how children interact with other
children and with adults in social VR [48], little is known about the perception of age appropriateness
of Social VR, the need for supervision, and appropriate child safeguarding practices. In this paper,
we investigate the following research questions:

RQ1) How often do children use social VR based on parental estimates and what ages are perceived
appropriate for its use?

RQ2) What negative experiences and perceptions do parents and non-parent adults have of social
VR involving minors?

RQ3) What kind of interventions or oversight do parents and non-parent adults deem necessary to
protect children in social VR, and do parents note particular interventions that are more or
less appropriate for differing age groups?

Addressing these questions will allow a better understanding of non-parent adults’ and parents’
concerns and children’s actual experiences, which paves the way to building safeguarding tools
and guidelines for improving children’s safety in social VR.

This paper presents empirical results of a mixed-methods questionnaire (149 responses) in
which parents (N=79) and non-parent adults (N=70) reflected on their experiences with children
in social VR. Both perspectives are important as they contribute to a new understanding of the
experiences and issues of younger users in social VR. Parents are the legal guardians of children
who may have a different view for their own children’s social VR usage. Non-parent adults that use
social VR are likely to have relevant lived encounters with children, holding insights that parents
may not necessarily have. By examining these experiences through the lenses of the main adult
stakeholders within the child social VR ecosystem, we gain invaluable insights into the dynamics
and considerations that shape the child’s social VR interactions. This includes encounters with
children, as well as experiences of one’s children in social VR. More specifically, our participants
reported on notable experiences they have had in social VR that involved children, the estimated
age of the children they encountered in said experiences, and the participant’s feelings and actions
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were taken after the experience. Parents shared the estimated frequency of their children’s usage
of social VR, and current safeguarding practices and parental control tools they use to protect their
children. Parents and non-parent adults also reflected on which ages, and on what interventions
they perceive to be appropriate for social VR.

1.1 Contribution Statement

This paper makes a number of contributions to HCI and CSCW. We extend and enhance the
knowledge regarding the evolving and emerging challenging interactions that occur between
adults and children in social VR, as such an understanding underpins any attempt to safeguard
both parties. Firstly, regarding the lived experiences of adults and children in social VR, existing
studies, although few, have focused on the primary users’ and teenagers’ perspectives. Our study
offers a broader insight into social VR experiences by capturing perspectives of ecosystem adult
stakeholders of youth social VR users including parents and non-parent adults encountering children
in social VR. Secondly, as opposed to prior studies, we also seek insight into how parents would
choose to intervene and supervise their children on these new platforms, guiding research into
age-appropriate safety-enhancing technology and guidelines around usage. These contributions
are important as parents are the legal guardians of children, and will desire to be involved in the
moderation and safeguarding of their child’s online VR experiences. Taken together, our results
expand and reveal new insights into the extent to which minors use social VR; how in our sample
parenthood, familiarity and supervision influence perceptions of children’s use; and how parents
would choose to moderate otherwise limit their child’s usage of social VR across their childhood
(in particular findings 1, 2, 6, 7, 8). Negative experiences with minors in social VR, perceptions and
concerns described by parents and non-parent adults confirm results in prior work (findings 3, 4)
and add knowledge regarding parental views to the field of social VR (finding 5). Based on our
findings, we discuss how to make social VR a safer space, and present future work directions.

1.2 Terminology

In this paper, we consider children as minors aged under 18. Respondents to our questionnaire
include parents and non-parent adults, which we address both in combination and separately
throughout the paper. Where we discuss participants, we always refer to the combination of both
parents and non-parent adults (i.e. the full dataset of the questionnaire). We also refer to adult
social VR users as the general population of social VR users.

2 RELATED WORK

Our work builds upon prior work on 1) youth in VR and social VR, 2) interactions between adults
and minors in social VR, and 3) technology tensions among parents and children.

2.1 Increase of Minors in VR and Social VR

Over the past decade, research on children’s use of VR has mainly focused on the effectiveness of
VR in educational or medical settings for children [32, 46, 74]. In particular, VR has been used as
an intervention tool for children with autism spectrum disorder [32], and for rehabilitation and
therapy in children with acquired brain injuries [74]. With the pandemic, the need for remote
instruction tools increased and VR has allowed immersive learning, shown to be more effective than
other traditional tools [46]. The latter study explored the innovative opportunities and challenges
associated with using VR for children’s remote education via an online survey (N = 311) [46]. They
collected data from the parents and legal guardians of children who used VR at home during the
first months of the global pandemic. The study showed that 71.5% of participants’ children increased
their VR usage. Maloney and his colleagues explored minors’ social VR use, not only presenting
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opportunities for this disruptive technology but also raising challenges about children’s social VR
use [47-49]. Social VR, initially designed for adults, has become widely used by teenagers and
children [49] even though most platforms’ recommendations require users to be at least 13 years.
Social VR allows a wide range of activities and connections, and children’s engagement especially
grew during the global pandemic where they could keep in touch with friends. In particular, they
observed the attributes that contribute to what attracts or dissuades teenagers from using social
VR [49]. As part of the pitfalls dissuading the use of social VR, teenagers mentioned the occurrence
of harassment and bullying in social VR. While this showed reasons why teenagers and young
children may use social VR, to date it is not clear how frequently children use social VR.

2.2 Adult and Minors Interactions in Social VR

As social VR has attracted various age groups, questions about social dynamics are raised. Maloney
et al. (2020) [48] used a participatory observation approach to gather 80+ hours of data from
mainstream social VR platforms (AltspaceVR, RecRoom, VRChat). This allowed investigating the
perspectives and interactions among minors and between minors and adults, observing nuanced
interactions, positive and negative. From minor-minor interactions, themes captured were: 1)
virtual intimacy and emotional connections via virtually-embodied non-verbal communication,
trust and teamwork; 2) social interactions beyond gameplay, where older teenagers seemed to
enjoy interacting more than playing with each other compared to younger teenagers; 3) sharing
and disclosing in groups; and 4) dealing with harassment and bullying. Looking at adult-to-minor
interactions, researchers noted mixed sentiments about each other, with the main themes being:
1) barriers, tensions and frustrations where adults would be *annoyed’ or ’frustrated’ by minors’
behaviours seeking attention; 2) mutual learning (relationship building, cultural learning); 3) social
distancing from minors; and 4) adults discussing content inappropriate for children [48]. While this
study improved the understanding of social VR interactions between adults and minors, we extend
their work significantly by collecting data directly from users who had a first-hand experience of
interaction in social VR with minors, asking users about their feelings, actions taken afterwards and
how it may have led to instigating new rules on their children or their own use. We also provide
parents’ perspectives and new insight into potential interventions for target age groups.

Social VR is a great opportunity to engage and interact with others in an innovative and exciting
way, but it also creates problematic situations and encounters, especially with the presence of
minors unsupervised, and leads to new forms of abuse, harm and harassment. A study that included
30 semi-structured interviews with adults (21 cis male, 5 cis female and 4 trans women) [47],
focused on their social experiences in social VR, without directly asking them about interactions
with children or adolescents. The main themes in the data included experiences, tensions and
frustrations when encountering minors. For example, the prevalence of immature behaviours
such as children screaming, negative social environments where young people are exposed to
inappropriate behaviours and children’s excessive use of social VR. Adults also expressed safety
concerns for younger users, including the exposure of children to negative social environments and
the excessive use of social VR, and worries about health and academic performance. In contrast to
that work, our questionnaire focused exclusively on experiences in social VR that involve children.

Several recent events and studies have shown the emergence of harassment in social VR [18, 37].
Researchers conducted 25 semi-structured interviews (23 men and 2 women all from the US)
and showed that virtual environments that allow embodiment and presence intensify online
harassment experience [18]. This study resulted in the classification of harassment into: verbal
(insults, hate speech via messages or voice), physical (unwanted touching via avatar movement),
and environmental (sexual or violent content displayed via shared screens or virtual objects). As
these social VR environments have little to no regulation, there are unclear norms of appropriate
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behaviours. We, therefore, focus on problematic events and negative situations in social VR to
better understand the concerns and needs from a larger and diverse sample of adults’ and parents’
perspectives to create a safer social VR environment for children.

2.3 Parenting and Technology

Children grow up in a digital world with ubiquitous connectivity, where the mobile phone and
digital media (e.g., social media and online video games such as Massively Multiplayer Online
Role-Playing Games (MMORPG) create means of connections and social interactions without
necessarily their parents’ knowledge and engagement. This has led to parental concerns. Prior
work has investigated parents’ perspectives, concerns, roles and influence on children’s digital
media and mobile phone use [22, 26, 30, 41, 44, 54, 59, 67].

Parents tend to be concerned that digital media amplifies risk, including cyberbullying, children’s
social isolation, involvement in illegal activities, a threat to academic and physical development
and mental health decline [21, 26, 44]. A study questioned French parents (N = 149) of school-aged
children, regarding their concerns and child’s use of digital devices [30]. Parents were mainly
concerned that digital devices could harm the child’s socio-emotional and cognitive development
and they feared the technology would be at the expense of other activities. They were also concerned
about the risk of being exposed to inappropriate content and the risk of addiction [30]. One of the
main difficulties parents have is controlling the children’s content and screen time [30, 54, 67].

Parental mediation, defined as "the parental management of the relationship between children
and media“ [57] has been considered a "new" type of parenting. Parents can shape and influence
their children’s media use and habits [59]. However, they can struggle with the unfamiliarity of
technology, wanting greater transparency about their children’s use of technology [19] or their
own use and attitudes towards the technology can impact and influence children’s use [59, 66]. Two
approaches to parenting regarding digital media and devices were described: the ethic of "expressive
empowerment” where parents emphasise the individual rights and trust of their child and the ethic
of "respectful connectedness"” where parents prioritise the rights of the family and familial goals
[25]. Different rules, parental controls used and safeguarding practices vary depending on the
children’s ages, cultural background and parent-child relationships [29, 73]; and, as studies on social
media showed, parent-child trust is crucial, and trust and control are not mutually exclusive [29, 41].
Existing means for child safety on the Internet and social media include: industry mediation (e.g.,
age limits), policies and educational efforts (e.g., schools), social mediation (e.g., parental active
mediation) and technical mediation (e.g., parental controls) [41]. Moreover, parents may employ
direct boundaries (limits and controls) or indirect boundaries (monitoring) with their child [34].

2.4 Gap and Contribution over Prior Work

In contrast to digital media, social VR increases the illusion of “being there” [50]. Social VR influences
children’s inhibitory control and social behaviour compared to 2D screens [14] and VR specifically
influences children’s psycho-social development at different ages and stages due to its unique
components compared to other 2D-screen devices [45]. Moreover, controls and mitigation that
exist in digital media (e.g., Microsoft Family Safety, Apple Families, Google Family Group) now
have (largely) yet to be transposed to social VR [13, 27, 28, 75]. This motivated us to investigate in
our questionnaire what mediation tools or strategies parents perceived to be needed for different
children’s age groups in social VR. While social VR can strengthen family relations when parents
experienced social VR openly with their children [48], in other cases, teenagers mentioned that the
technology would disconnect them from their family members. Moreover, prior research describes
reasons why teenagers use social VR [49] but does not quantify the number of minors and the
frequency of use. While participatory observations [48] improved our understanding of social VR
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interactions between adults and minors, our work extends this by directly asking parents and
non-parent adults about their feelings about interactions with children in Social VR, actions taken
afterwards and the consequences on their children or their own use, as well as asking them to
share notable first-hand experiences of encounters with children in social VR, interventions they
currently use, and interventions they aspire to have.

3 ONLINE MIXED-METHODS QUESTIONNAIRE

The mixed-methods questionnaire was designed to gather information from parents and non-
parent adults. We aimed to get a better understanding of their concerns, attitudes, encounters with
children and willingness to use and adopt safety strategies. This will allow us to later develop
parental mediation tools (i.e., approaches that provide parents with insight, oversight and/or control
over the children’s social VR experience) for these platforms. We used an online mixed-methods
questionnaire (see supplementary material). The mixed-methods questionnaire was released in
May 2022 on multiple forums (Reddit social VR and VR communities: VRGaming, VirtualReality,
OculusQuest, VRchat, Oculus, RecRoom, AltspaceVR, metaverse; Oculus Community; AVForums;
Twitter). This allowed us to target communities from a population of interest that has knowledge
of VR and social VR to some extent.

3.1 Design and Method

Employing the critical incident technique [36], we collected anonymous stories of social VR users
of age 18 or more. Participants were asked to self-report a situation in social VR in which they
encountered or interacted with minors without disclosing personal information. Similar to recent
studies on social media [43] or educational VR [46], our approach entailed collecting data—currently
lacking in the literature—from parents and legal guardians about their children’s use of social VR,
safeguarding practices and concerns. Participants could optionally sign up for a lottery of one of
two online shop vouchers. The study was approved by our ethics committee.

3.2 Questionnaire Structure

The questionnaire was divided into five blocks with a mix of open-ended questions and non-opened-
ended questions (sliders and Likert scales). Some questions were shown only to participants who
indicated that they are parents or legal guardians of children. We will hereafter refer to this group
as “parents”. The structure of the questionnaire is illustrated in Figure 1.

] Block 0 Block 1 Block 2 — Bdlm:k 3 - Block 4 END
O  START ercelved appropriate Concerns with regard to ! i
i i < ; i i Final questions
g Introduction Demographics Use of Social VR Situation Story interventions and parental children’s usage
@ controls Comments
c
8
e g Mixed Non-opened Ended Open-Ended Mixed Open-Ended
S
=
- Age « Familiarity with social * Situation story that 3.1 Minimum ages to use social
= . Gender VR happened to a minor in VR in three conditions
[} N
- " . ian fi social VR
] « Living Country Parent/guardian filter /! 3.2 saf di i d
s - Nationality and chidren's age  * Approximated ages of - [Jl 2 8 R R TS
+ Familiarity with vR  [J] Freauency of  chidrenin this Stwation  yrently use to protect children
headsets children’s usage of g when using social VR or social
social VR and VR experience media
* Negative, positive or
neutral 3.3 Selection among a list of
parents only ll + Actions taken after interventions and indication of
situation, consequences the age range each choice would
and actions wanted to be apply . E.g. | would choose
taken platforms children can use. [5-16]

Fig. 1. Mixed-methods questionnaire structure with information on question types and example items for
each of the topics.
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Participants first completed standard demographic questions and were asked to indicate their
familiarity with VR and social VR using a 6-point Likert scale (Block 0). In Block 1, participants
were asked if they are guardians or parents of children that use VR or social VR, and some questions
about the nature of children’s use of social VR. In Block 2, we asked participants to write about a
notable story that happened, without specifying in the question our focus on the negative aspects.
Only after they answered the question, they were able to express how they felt and categorise
the events or perceptions into negative, neutral or positive. Block 3 was about the participants’
perceptions of appropriate minimum ages for social VR (3.1), and of safeguarding practices they
currently use (3.2), and would seek to use (3.3). The 18 interventions in Block 3.3 were chosen under
four categories: pre-planned controls (e.g., education, setting up rules); knowledge of what happens
as it happens (e.g., casting, receiving notifications); real-time interventions (e.g., blocking, muting)
and after-the-fact (e.g., checking history). These were based on literature [37], existing interventions
used for social media [64], or potential interventions that could create a safer environment based
on studies describing social VR issues and concerns [18]. The list of interventions is depicted in the
Appendix (see supplementary material).

3.3 Participants

In total, 166 participants took part in the questionnaire, out of which 112 completed all of it. The
questions addressed singular research outcomes (i.e., analysis of later questions was not predicated
on analysis of prior questions). Therefore, we did not exclude partially completed responses as
many of them were relevant and valid. The following responses however were considered invalid:
repeated responses in multiple unfinished questionnaires and irrelevant responses (i.e., words or
sentences not answering questions). We omitted participants when all response fields were empty,
either starting from the demographics section or from block 2. This left us with 149 responses
(Mean age (in years) = 32.59, SD age (in years) = 6.85). Among participants, 38 are female, 107 are
males, 2 are non-binary/third gender and 2 preferred not to say. 27 mothers, 51 fathers and 1 parent
that did not disclose their gender responded to the questionnaire (i.e.,79 parents). Among the 70
non-parent participants there were 17 non-parent siblings or teachers. Two participants are from
Africa, 8 from Asia, 25 from Europe, 3 from Oceania, and 110 from the Americas (94 from the USA,
10 from Canada and 7 from South America). The participants’ age, knowledge and familiarity of
general VR, social VR (6-point Likert Scale; 0=not at all; 5=extremely familiar) are summarised
in Table 1. Users reported the social VR platforms where the situation story occurred: 40 used
VR Chat, 42 used Rec Room, 34 used AltspaceVR, 1 used Gorilla Tag, and 1 used Zepeto. Among
parents, 15 parents were familiar with both VR and social VR and 23 were less familiar with either.
Among non-parent adults, 15 were less familiar and 20 were familiar. 4 parents have never used

Groups Parents Non-parent Adults
N 79 70

Age (in years) MEAN [SD] 32.59 [6.85] 26.64 [8.20]

VR headsets Familiarity MEAN [SD] 4.05 [0.80] 4.06 [0.88]

0-5 Likert scale ('not at all’ to "extremely’)

Social VR familiarity MEAN [SD] 3.88 [0.83] 4.19 [0.90]

0-5 Likert scale ('not at all’ to "extremely’)

Children Age (in years) MEAN [SD]  9.69 [4.39] NA

Table 1. Questionnaire Demographics Table Summary. (N = 149, 79 Parents, 70 Non-Parents). The question-
naire was mainly released on forums about VR/social VR, there may be self-selection bias, in which more
engaged parents and non-parent adults in VR/social VR may have been more likely to participate in this
study. However, this enabled us to get responses from users familiar with VR/social VR.

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW1, Article 54. Publication date: April 2024.



54:8 Cristina Fiani, Pejman Saeghe, Mark McGill & Mohamed Khamis

3.4 Analysis

We analysed our quantitative data using R statistical tools (Blocks 0, 1, 3.1, 3.3) and our qualitative
data with NVivo (Blocks 2, 3.2, 4). The data and the code used for the analysis can be found in
the supplementary materials and will be made publicly available upon request. The quantitative
analysis involved data wrangling, summarising and visualising, and computing statistical tests.

Participant responses with regard to the situation story, concerns and safeguarding practices
were coded using inductive thematic analysis [53]. This process consisted of the following four
phases: data familiarisation, systematic data coding, generating initial themes by one coder and
developing and reviewing themes and refining themes by three co-authors. For block 4 (Concerns
about children’s usage), we reported results based on the questions asked and identified common
concerns. The generation of initial recurring themes was done in three steps. The first step involved
a thorough reading of the collected data by the first author. The second step involved creating a
spreadsheet and a second read of the qualitative data, taking notes throughout and summarising
quotes into a few keywords. The third step involved the identification of initial topics and coding
these with NVivo. All authors then helped refine the themes through multiple discussions over
eight weekly meetings.

3.5 Limitations

Our sample was not diverse in a number of aspects. Despite broad online recruitment on interna-
tional websites, participants were mainly from the United States and two-thirds were Male, only 38
were from Africa, Europe, Asia and Oceania. This is in line with current VR usage trends [2]. The
questionnaire was released in one language only (English) on forums that may not have allowed a
more global reach. However, our sample reflects the demographics of VR. Our participants are more
engaged and familiar with social VR than the average user. While this allowed us to gather insights
stemming from actual lived experiences, it also means that we do not capture novice experiences
e.g., an experience of a user who tried social VR once and decided not to use it again. This is
important to address in future work particularly to capture whether certain risks are amplified in
these situations. Approximately 50% of our sample is a parent, allowing us to gather valuable insight
for the purpose of this study. We also elected to seek stories from participants of age 18 or more
for ethical reasons. While we focus on negative experiences and perceptions, we did not directly
ask participants to tell us about negative experiences but rather a “notable” situation agnostic of
valence. Accordingly, we did not explicitly ask about the benefits of social VR but rather left it
open to respondents as to whether they would choose to report positive or negative experiences.
Participants were asked to describe situations where they encountered or interacted with minors
in social VR and to estimate their perceived ages. Consequently, the findings we report may on
occasion be reflective of witnessed adult behaviours presented with a degree of immaturity. Subjec-
tive perceptions of age are nonetheless important and the best estimate available as respondents
would rely on a variety of contextual cues (context, actions) for the age approximation. Moreover,
the coding of the qualitative data was conducted by one researcher, and then the resultant codes
and themes were discussed and refined by a team of three researchers. Future work would require
reaching out to a more global and diverse audience as VR continues to see increasing adoption
outside of Western demographics and collecting children’s perspectives on their social VR use and
the interventions.

4 RESULTS

We first present findings on the children’s use of social VR, looking at the frequency of use of social
VR and VR in general by children’s age groups (based on estimates reported by parents), as well
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as findings regarding what minimum ages are thought to be appropriate in social VR (4.1). We
then present the qualitative findings with an overview of block 2 responses (4.2), focusing on our
participants’ experiences (4.3) and perceptions (4.4) of social VR towards adults and children. We
also present non-parent adults’ versus parents’ concerns about social VR children’s use (4.5). We
describe safeguarding practices and tools used by parents (4.6). Finally, we show what interventions
are selected by parents and the age ranges of children they think interventions are adapted for (4.7).

4.1 Parent-Reported Children’s Usage of Social VR and Appropriate Minimum Ages for
Social VR from Parent and Non-Parent Adult Perspectives

4.1.1 Frequency of Children’s Social VR Usage and VR in General. Parents reported their children’s
frequency of social VR use. We divided the sample into two age groups: parents of children under
13 years old (N=50) and between 13 (inclusive) and 22 years old (N = 18) and observed the frequency
of use among participants’ children per age group. We chose these two groups based on current
recommendations of VR and social VR platforms use, many of which require users to be 13 or older
[7, 9]. Among children of our participants that are less than 13 years old (N=50), 47% use social VR
at least every two weeks, whereas 51% use VR in general at least every two weeks. Figure 2 shows
the frequency of VR and social VR use respectively in each group.

VR In General Social VR
. . . . I . . . . .
Less than 13 years old 1224 2041 1633 = | Less than 13 years old 102 1837 2449 %
13t0 22 years old | QECEAENEF7¥ 278 278 55% 13 to 22 years old 167 55 167 %

20 40 60 80 100 0 20 40 60 80 100
Percentage Percentage

(a) Frequency of Children’s Use of VR in General  (b) Frequency of Children’s Use of Social VR

o4

Daily Il Weekly Ml Everytwo weeks [l Monthly Less than once a month Never

Fig. 2. Likert Scales showing percentages of children using (a) VR in general or (b) Social VR in our sample.
Among children under 13 years, 29% use social VR daily or weekly and 33% use VR in general daily or weekly.
47% use social VR at least every two weeks.

VR headset manufacturers have restricted the age limit to 13 years old+ and most manufacturers
warn against its use for children [7, 9]. However, we can clearly observe that many children under 13
use VR and social VR. Social VR platforms (e.g., VRChat, RecRoom) mostly recommend 13-year-olds
or above and some provide junior accounts (e.g., RecRoom offers Junior Accounts for 9+ children)
[4, 10]. Industry mediation with age limits is not sufficient to restrain children’s use as most of
the platforms rely on self-professed age [20, 41]. Other types of mediation are therefore needed to
safeguard and supervise children.

Finding 1: Despite age restrictions, some under 13-year-old children (47% in our data) use
social VR regularly (at least every two weeks) against the recommendation of manufacturers
and developers.

4.1.2  Appropriate Minimum Age in Social VR from Non-Parent Adults’ and Parents’ Perspectives.
While there are age recommendations from VR manufacturers and social VR platforms, children
increasingly use social VR regardless of the guidelines [49]. We asked participants what the
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appropriate age is for using social VR when 1) adults can interact with minors with supervision, 2)
adults can interact with minors without supervision, and 3) minors can only interact with minors.
We grouped results based on parenthood and familiarity with VR/social VR (Figure 3).

20 204 20
@ 0 @
8 151 W 8 15+ @ 8 15+ @
> > >
£ £ £
o 104 o 104 o 104
(=) (=) ()]
< < <

51 51 T T 51 T T
Non- Parent Parents Non-Parent Parents Non-Parent Parents
Adults Adults Adults
Group Group Group

(a) Q1) What is the minimum (b) Q2) At what age do you (c) Q3) What is the minimum
age you think it is appropriate think it is appropriate for a age you think it is appropriate
to use social VR where there minor to use social VR given to use social VR if there are

can be adults and minors, adult supervision? only minors?

without adult supervision?

Subset (familiarity with VR and social VR) [ familiar B less familiar

Fig. 3. Violin and boxplots of inputted ages by parent and non-parent adult subsets corresponding to the
minimum appropriate ages in social VR for three different supervision states (a, b, ¢). We conducted a
three-way Aligned Rank Transform ANOVA (significant level 0.05) with age as the dependent variable and
with parenthood groups (non-parent adult and parent), subsets (familiarity with VR and social VR) and
questions (supervision states) as the factors involved. The main effect of familiarity with VR and social
VR is statistically significant (F(1,54)=5.62, p= 0.022<0.05, 77?,=.1, medium effect size). The main effect of
parenthood is statistically significant (F(1,54)=5.60, p= 0.021<0.05, 77?,=.1, medium effect size). The main
effect of supervision states (Q1) without supervision, Q2) with supervision, Q3) only minors) is statistically
significant (F(2,108)=13.49, p= 5.9e-06<0.01, r]f,=.2, large effect size). The interaction between familiarity and
supervision states is statistically significant (F(2,108)=6.14, p= 0.003<0.01, r]f,=.1, medium effect size). The
interaction between parenthood groups and supervision states is statistically significant (F(2,108)=5.03, p=
0.008<0.01, r]f,=.1, medium effect size)

After verifying assumptions of normality, homogeneity and extreme outliers to conduct a three-
way ANOVA, the data did not pass the normality test (Shapiro-Wilk test). We, therefore, conducted
a three-way Aligned Rank Transform (ART) ANOVA [33] with age as the dependent variable and
with subset, group and question as the factors involved. Significant results (significant p-values
set at 0.05) with medium (between 0.06 and 0.14) and large effect sizes (0.14 or higher) partial eta
squared r]f, [52, 60], were obtained for parenthood groups (non-parent and parent) (F(1,54)=5.60,
p=10.021<0.05, 1712,:.1, medium effect size), subsets (familiarity with VR and social VR) (F(1,54)=5.62,
p=10.022<0.05, qf,z.l, medium effect size) and questions (supervision states) (F(2,108)=13.49, p=
5.9e-06<0.01, 1712,:.2, large effect size) with interaction effects also noted. In particular, from post-
hoc comparisons, (1) parents familiar with VR and social VR are significantly more likely to let
younger children use social VR without supervision compared to less familiar non-parent adults
(p=0.015<0.05). (2) Compared to parents and non-parent adults that are less familiar with VR and
social VR, those familiar with them are significantly more likely to let younger children use social
VR (p= 0.022<0.05). (3) Parents and non-parent adults are significantly more likely to let younger
children use social VR with supervision (p<0.0001) and if there are only minors (p= 0.001<0.01)
compared to those without supervision.
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Finding 2: Perceptions of age appropriateness are influenced by parenthood, familiarity with
social VR and supervision in social VR. Parents in our sample, in particular those familiar with
VR/social VR, have the tendency to choose lower minimum ages for social VR usage compared
to non-parent adults less familiar with either. Participants are more likely to let younger children
use environments with supervision or where there are only minors, compared to without
supervision.

4.2 Experiences with, and Perceptions Towards, Social VR Children and Other Adults

Participants (N=149) were asked to recall and report instances from the following four types of
encounters in social VR: 1) encountering users they suspect are children (60% of N), 2) encountering
users that were definitely children (62%), 3) interacting (e.g., speaking) with children on social VR
platforms (54%), and 4) encountering children in social VR in areas that were not age-appropriate
(40%). Participants could select multiple options. We asked participants to tell us about a notable
situation that happened to a minor or minors they knew or encountered in social VR. If the situation
was selected as a “Negative situation” (among "Negative", "Neutral" and "Positive’), they were asked
what actions they took after the situation and what actions they would have taken or would have
wanted to be taken. We collected 63 responses: 40 negative, 15 neutral, and 8 positive. Stories are
reported in Section 4.3.

Participants were also asked to approximate the ages of the children they met or encountered in
social VR during the situation they described. Most of the participants estimated the age through
the child’s voice or height. The mean estimated age was younger than 13 (Mean = 11.42, SD = 3.33).
After coding the described situations, the following two categories emerged: experiences with
children, where participants described a one-off situation, and perceptions/views and concerns
where participants expressed a sentiment of use or concerns about the presence of children in social
VR. For both, participants described how adults or children were affected. Themes and counts of
experiences and perceptions of said encounters are summarised in Table 2. This model may allow
us to better design interventions for different subjects and consider different perspectives, yet to be
tested.

A. Experiences with Children B. Perceptions and Views
Counts Counts
Children affected * Age-inappropriate behaviour that | 18 * Lack of Regulations, Safety and 10
by Adults children encounter Supervision
* Children sharing with adults 3 * Need of new safeguarding rules 2
* Impact of VR and social VR 3
Children affected * Children experiencing and dealing | 4 Not addressed in this survey
by Children with abuse
Counts Counts
* Adults dealing with children’s 17 « Disruption to adults’ environment 3
Adults affected immaturity « Emotions: Positive (n=3), Negative
by Children *  Adults harassed by children 3 (n=17), Neutral (n=2) 22

Table 2. Four-Quadrant Matrix presenting themes from social VR adults and children experiences and
perceptions from non-parent adults’ and parents’ perspectives. Themes and counts were obtained from coding
the data which originated from free text answers. While the question asked about a one-off situation (A.
experiences), participants also gave their perceptions and sentiments of use (B. perceptions and views). We
do not consider "affected by adults" as it is out of our scope but may be considered in the future. [Category
A1.] Experiences affecting children by adults. [Category A2.] Experiences affecting children by children.
[Category A3.] Experiences affecting adults by children. [Category B1.] Perceptions and views towards
children [Category B2.] Perceptions and views towards adults.
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4.3 Notable Experiences Encountering Children in Social VR

Themes around experiences with children raised by both parents and non-parent adults are depicted
in this section. They are generated from answers involving children as the main subjects, affecting
children or adults. The count of responses on experiences categorised into themes is given in
Table 2.

4.3.1 Experiences that Affect Children in Social VR (A1, A2). Responses in this category were
grouped into three themes: children encountering age-inappropriate behaviours, children facing
abuse, and children self-disclosing to adults.

Age Inappropriate Behaviours That Children Encounter. Participants described situations in social
VR where children were exposed to inappropriate content and conversations (e.g., sexual graphic
content, erotic play, conversations that include drugs, sex and alcohol), forms of oppression (e.g.,
violence, racism, homophobia and verbal abuse) or had easy access to age-inappropriate environ-
ments/areas (e.g., VR nightclubs). The following is an example of inappropriate situations children
can be exposed to and also points to the high likelihood of encountering children in social VR:

“It’s an extremely common occurrence to see children in these environments exposed to the sexually
risqué avatars and actions of others, either directly or indirectly. In many cases, children will either start
or join into these experiences on their own volition. [...] With the added obfuscation a headset provides
in seeing these age inappropriate situations, it is very easy for a child to get into them without parental
knowledge. As such, you would be hard pressed to *not* find a child in a lobby. Based on personal
experience, I have never been in a Social VR lobby without a child present somewhere.” [non-parent
adult] (P13).

Participants also mentioned children were being treated as adults or children acted as adults in
social VR, for example:

“People talking trash at a pool table [...] and one of the players revealing they were only 14. The mood
changed and some were a bit nicer but the random minor playing has their feelings hurt and was
treated like an adult (harshly).“[parent] (P31)

“Someone I knew several months ago (I have them blocked for now until they turn 18) was a minor
that was lying about their age and engaging in very much adult things (drinking and sexually charged
activity) for several months before when they confessed to it. They said they felt trapped and peer
pressured into acting older after people initially assumed that they were of age.” [non-parent adult]
(P35)

Children Experiencing and Dealing with Abuse. Children would experience forms of abuse in
social VR, similar to those in the real world, such as bullying by other children or verbal abuse
from teenagers and young adults. Some children may ignore them but others may be affected
emotionally and physically or may want to act the same way e.g.:

“My son frequently interacts with other people in social games who sound like late teens or young
adults who use graphic sexual and homophobic language in "trolling". They’re annoying and he’s
good at ignoring them. It reduces his enjoyment of the games, but it’s hard to see how to stop this. [...]
He usually plays where I can hear him and we talk about any abusive players and how to handle it.
[parent] (P6)

3

Children Sharing with Adults. In social VR, children may encounter adults that would be friendly
and supportive of what they are going through or wish to share. This may be beneficial for children
who may not want to share with someone they personally know. While some adults might support
children by only listening to them, children may not be cautious and disclose personal information to
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malicious adults. This result is in line with current findings showing the prevalence of self-disclosure
in social VR [68].

‘T have also had conversations with a few kids about how they are happy that I talk to them [...]. They
feel heard when people just listen to what they have to say. There was one kid that was going through
a time when his parents were divorcing and this was a way for him to get away from that. He talked
about crying some nights wishing it never happened. [...]“ [non-parent adult] (P12)

4.3.2  Experiences that Affect Adults in social VR (A3). Experiences affecting adults were grouped
into two themes: adults dealing with children’s immaturity and adults being harassed by children.

Adults Dealing with Children’s Immaturity. Adults face children’s immaturity in social VR en-
vironments initially designed for adults and young adults. Adults typically complained about
children’s behaviour in social VR. Children create disruptive environments in "mature crowd in
public lobbies" [parent] (P1). They like to be inappropriate and children use these environments as
a way to push boundaries:

“It feels like an outlet for children to misbehave or test the boundaries without facing real consequences.”
[non-parent adult] (P61)

Children shout, yell and run around (e.g., a child started crying when a [non-parent adult] participant
(P18) won a game). Participants mentioned other adults encouraging children to misbehave and
adults shaming children. However, adults typically attempted to mitigate these disruptions. They
would deal with these disruptions via: social distancing (adults leaving the VR rooms when in
presence of children or actively avoiding children and not engaging with them), blocking children
and adults having to turn down the volume and muting others. For example:

“One yelled/screeched at me for spawning next to them. It was a little unpleasant. [...] I turned my
volume all the way down because I'm not using headphones and my housemates can hear them. Once
the sound was off, I navigated through the menu to leave the room.“ [non-parent adult] (P56)

Among answers dealing with disruptions, adults also mentioned paying attention to their be-
haviour by watching their language in front of children and trying to be nice.

Adults Harassed by Children. Adults may also be verbally harassed by children, for example:

“One example of many is seeing a sexually risqué avatar controlled by an adult being verbally harassed
by children.“ [non-parent adult] (P13)

Finding 3: 1) Both parent and non-parent adult social VR users in our sample have to deal
with abuse and immaturity by children towards them. 2) Children are often exposed to age-
inappropriate behaviours and activities, they face abuse, and sometimes use Social VR to seek
moral support and self-disclose to adults.

4.4 Parent and Non-Parent Adult Perceptions about Youth in Social VR

4.4.1 Non-Parent Adult and Parent Perceptions Towards Children in Social VR (B1). Participants gave
their views about children being present in social VR and raised their concerns and worries towards
children (Count = 18). In particular, participants reported a lack of regulation and supervision
in social VR, and how children may not know how to protect themselves and navigate safely
in social VR. Responses also described the effects and impacts of VR and social VR on children,
these were subsequently grouped into negative and positive. Negative impacts included physical
(e.g., eyestrain) and mental health impact (e.g., mental development, trigger of negative emotions,
negative influence). Examples of negative impacts that are unique to social VR included: adopting
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or learning poor behaviour and becoming out of touch with social reality. Positive effects included
the possibility of children having fun and being fully immersed and teenagers willing to learn,
socialise and introduce social VR to their friends.

“Concerned that a younger user might stumble into something inappropriate for them without realising
it or meaning to. [...] Reminded me that many children play the game and makes me hope that more of
them have good supervision/are willing to leave when people encourage them in case things get weird.”
[non-parent adult] (P34)

“Minors [under] 13 years of age should [be] under adult supervision and must ensure intermittent use
and rest. Long-term use should be avoided, as possible negative effects include: imbalance of hand-eye
coordination, affecting the brain’s ability to multi-task, and adults should closely monitor the use of
this product by minors.” [parent] (P64)

However, parents felt social VR could be comparable to real-world situations where parents have
to trust their children in situations that may not always have supervision, for example:

“T think this constitutes standard exploratory behaviour by teenagers of adult environments, and with
the added barrier of pseudonymity and non-physical interaction from VR it is a less dangerous or
simply real situation than e.g. someone in their mid-teens going to a house party.” [parent] (P65)

4.4.2  Non-Parent Adult and Parent Perceptions Towards Adults in Social VR (B2). While some
responses were about how social VR can affect children as described above, other responses
noted how the presence of children in these environments affected adults (Count = 6) and how
children would need supervision (Count = 12). Adults face discomfort, annoyance, verbal abuse
and harassment from children:

“T find these experiences deeply disturbing as I don’t believe these children should have access to a VR
headset without strict supervision. The sheer amount of swearing, insults and racial slurs is astonishing
both directed at and from these children. As my own children grow up I will not be allowing them access
to a VR headset without strict supervision. These games allow unfiltered contact between children and
adults which leads to inappropriate communication.” [parent] (P3)

“You see and hear children on platforms, such as VRChat where the minimum age is 13. Why do parents
give a young child access to an expensive piece of technology and put them on a platform with an age
requirement that they fail to meet?” [non-parent adult] (P51)

Based on Russell’s Circumplex model polarities [61], we categorised emotions felt by users. For
instance, negative emotions would include anger, frustration and stress and positive emotions
would include happiness, serenity and relaxation. Perceptions were mostly negative (17 negative
emotions, 2 neutral emotions and 3 positive emotions). Our analysis indicates that the feelings of
users who noticed being observed were negative in the majority of cases (e.g., "worry, concerned’
(P36, P43, P75, P101, P139), bothered’ (P3), ’disturbing’ (P5), ’inappropriate’ (P5, P36), ’annoyed’
(P75), ’angry’ (P87), ’embarrassed’ (P58), ’isolated’ (P99), ’dependent’ (P99), ’felt bad’ (P33, P98),
’sad’ (P34, P103), ’surprised, shocked’ (P118, P138). Some participants felt both "happy and sad’ (P14,
P18), ‘normal’ (P26) or 'neutral’ (P67). P104 felt "happy’ and P107 *good’.

‘1 felt bad for the kid but rejection is part of hanging out with new people. I think lobbies should
be sorted out by relative player age so kids don’t have to experience things they aren’t ready for.”
[non-parent adult] (P31)

Finding 4: Non-parent adults and parents in our sample typically perceive the presence of

children in social VR as negative, affecting both children and adults negatively. They cite the
lack of safeguarding and regulation in social VR spaces.
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4.5 Parent and Non-Parent Adult Concerns about Children’s Social VR Use

Both parents and non-parent adults are concerned about the freedom children have in these virtual
environments where there can be malicious people (e.g., paedophiles) (Count = 8) and the lack
of supervision, regulations and monitoring that can lead to several consequences: psychological
(Count = 28) (e.g., addiction, mental health issues, skewed self-image, decreased real-world social
awareness and learning skills) and physical (Count = 12) (e.g., eye-strain, impact on the body,
anxiety). Parents expressed their concerns (Count = 33) with a particular focus on nurturing their
parent-child relationship and wanting to build trust, for example:

“I'm no more concerned about VR than the internet in general. Maybe even less so, as almost all use in
my house happens in front of me (due to space constraints, not a rule). Cultivating trust with your
child and speaking openly about the rewards and dangers of online interaction is more important than
surveillance (which can backfire and erode trust).” [parent] (P6)

Among non-parent adults’ concerns (Count = 34), a common concern referred to parents’ lack of
awareness regarding all the possibilities of interactions (both positive and negative) and the extent
to which children are taking advantage of this freedom in social VR:

“[...] I think social VR can be a wonderful tool and a lot of fun, even for younger users, but I think
that there are not really a lot of safeguards available for them at the moment on most platforms.”
[non-parent adult] (P34)

“T am worried about the difference in knowledge between children and their parents about what occurs
on VR platforms. It seems like there is a lot more freedom, and a lot more possibilities of interaction
(both positive and negative) than parents believe.” [non-parent adult] (P166)

Finding 5: 1) Parents in our sample prioritise trust and conversations whereas non-parent
adults in our sample prefer enforcing rules. 2) Major concerns regarding children’s use of social
VR revolve around the issue of excessive freedom and psychological negative impacts (e.g.,
addiction, worries about children losing real-world social skills and learning abilities).

4.6 Safeguarding Online: Practices and Tools

4.6.1 Actions Taken, Consequences or Actions Wanted to Be Taken. We investigated what actions
participants took after the event they encountered and what actions they would have liked to be
taken in these similar events. Actions taken mostly involved active communication, explanation
and guidance. Both non-parent adult and parent social VR users explained to children involved in
the situations what went wrong soon after the incidents. Parents mentioned limiting or reducing
their child’s social VR usage and communicated about the impact of these inappropriate behaviours
and disruptive situations before incidents. We also asked their views on what should be done
and what they would have wanted to be done. One of the most wanted actions from non-parent
adults is age verification, age restriction and limitations such as allowing minors to login only in
the weekends. They also want improved moderation, education and suggested that developers
should create safe places and protection and supervision systems. They expect parents to better
moderate child social VR use. Parents would like strong authentications and time limits. A parent
(P39) mentioned children should not be allowed somewhere unattended, at least until they know
how they can process the information and know how to stop. Parents also expect more guidance
and supervision of children in social VR.

“Minors should be accompanied by guardians.” [non-parent adult] (P132)
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“Developers, publishers, and platforms should find ways to enforce their terms of service and make sure
that safe places are safe, and open places are open. I do not blame the kids.“ [non-parent adult] (P61)

“Parents are always monitoring their children. Before the children have no ability to distinguish
themselves, parents still play the role of enlightenment teachers. In view of current VR, it is suggested
that parents choose VR equipment and content reasonably. [...]“ [parent] (P163)

Regarding consequences, parents have restricted and limited children’s social VR use, stop
children from using VR completely, watch and monitor:

“Tt used to be five times a week, but now it’s once a week." [parent] (P45)

Finding 6: 1) Parents in our sample want robust authentication and time limits. They stress
that children should not be unsupervised. More guidance and supervision for children on these
platforms is expected. 2) Non-parent adults in our sample strongly want age verification, age
restrictions and improved moderation for social VR platforms. They urge developers to create
safe spaces with better protection and supervision. They also expect parents to be more proactive
in moderating their children’s usage.

4.6.2 Parents’ Safeguarding Practices. We asked parents how they monitor or safeguard their
children who use social VR and what parental or privacy controls they use for social media for
example. Parents’ answers on safeguarding included two main types: real-world safeguarding
practices (external to the device, Count = 28) and virtual-world safeguarding practices (internal,
via the device, Count = 12). The first type (real world) involved communication and education (i.e.,
education about anti-violence, communication on safety and privacy, rules, parents and guardians
participating with children) and physical space and time limits (i.e., children permitted to use VR
in the living room only, physical space safety to avoid children to hurt themselves when they use
head-worn devices, presence of parents when they use VR, limiting the time of use).

“He usually uses it in the living room where I can hear what’s going on. We have built trust around his
online activities, he knows he can come to me to talk about anything that might bother him.“ [parent]
(P5)

The second type of safeguarding (VR world) involved: checking the history, watching over (e.g.,
via streaming), authentication, and downloading suitable applications. Tools and existing controls
they use included: blocking games/sites/rooms, privacy controls, surveillance, time limit checks,
monitoring accounts history, muting and blocking, and mobile phone monitoring, social media
privacy controls, mobile phone to stream VR content.

Finding 7: Parents in our sample use a variety of safeguarding practices, both in the real-world
(Count = 28) to put physical and time boundaries in place, but also through the virtual world
(Count = 12) with existing tools that mostly include the mobile phone to stream VR content or
controls for checks and authentication.

4.7 Parents’ Interventions Selection and Corresponding Age Range

In this section, we summarise responses to questions in which parents were asked to 1) select from
among 18 interventions those they would put in place (list of 18 interventions in Supplementary
Material), 2) give an age range (from minimum to maximum age) for which they think the selected
intervention is adapted for. We argue this list is an interesting slice of the intervention space but may
need to be refined in future work. The interventions were grouped into four categories: pre-planned
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(e.g., choosing the content and platforms), knowledge (e.g., monitoring via notifications received),
real-time actions (e.g., blocking remotely) and after-the-fact (e.g., reviewing the history (Figure 4).

Explain risks and benefits |
Choose platforms

Set up rules on usage
Restrict features 4
Negotiation about rules -

Supervise by joining VR {

Supervise outside VR with children's

Supervise outside VR without children's

Automatic recognition of misuses 4
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Fig. 4. Interventions presented to the participants and the selected age range. The violin boxplots summarise
age ranges selected for four categories of interventions (pre-planned, knowledge, real-time actions and
after-the-fact). Each intervention was selected by n participants. The mean of minimum ages given for all
interventions is 10 years old and the mean of maximum ages is 15 years old.

1) Proportions of selected interventions We did not find significant differences between the
number of selected interventions (p > 0.05 Chi-Square Test).

2) Ages given for interventions Age ranges given by parents among all intervention categories
went from 0 years old up to 20 years in the categories of knowledge and pre-planned interventions.
While there were no significant results that showed a difference between the number of times
an intervention was selected, interventions in all four categories were generally selected with
a mean age range of 10-15 years old. We detect outliers (maximum ages given of 20 years old)
for interventions in the category of ’knowledge as it happens’ and ’pre-planned’. While these
extremities are outliers, we argue that there could be a potential misuse of interventions.

Looking at minimum ages only, we found a significant difference between the minimum ages
given for interventions (F(17,752)=1.68, p= 0.041<0.05, ryiz,:.04, small effect size, ART ANOVA).
In particular, the minimum ages given for the intervention "Explain risks and benefits" were
significantly lower than for the intervention "Negotiation about rules" (p= 0.02<0.05, Contrasts
with Tukey adjustment). Moreover, the children’s ages of parents in our sample did not have an
effect on results as we may expect different opinions from parents who currently have younger
children compared to those with older children. With interventions grouped into four categories,
we observed significant differences between the minimum ages of pre-planned interventions and
knowledge (p= 0.01<0.05, Contrasts with Tukey adjustment), with no effect from the parents’
children’s ages.

Finding 8: Parents in our sample seek to apply a breadth of safeguarding practices and inter-
ventions to protect their children, with limited evidence of adaptation based on minimum ages
given but no evidence of adaptation based on age ranges. This suggests the need for guidance
around what interventions are suitable for developmental age ranges.
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5 DISCUSSION AND FUTURE WORK
5.1 Main Findings

We conducted an online mixed-methods questionnaire about children’s usage of social VR collecting
data from the ecosystem adult stakeholders of child social VR users. A summary table of the findings,
methods and participants can be found in the Supplementary Material. The findings align with
previous research [47-49, 68] but also contribute new perspectives, highlighting both advancements
and knowledge gaps. Our questionnaire both confirms the transferability of some results from
research on media literacy and parenting [22, 26, 30, 41, 44, 54, 59, 67], and presents novel insights
that are specific to Social VR. Indeed, concerns towards social VR also include psychological and
physical risks (e.g., addiction, being exposed to inappropriate content and social isolation). Both
parents and non-parent adults raised concerns regarding the increased immersion in harassment
and bullying situations, the freedom children have in these virtual environments and the current
lack of mitigation and supervision tools. However, as Boyd and Hargittai (2013) found [21], while
most parents express a high level of concern regarding children’s online safety risks, levels of
concerns can vary with background and demographic factors. As for safeguarding practices, our
results exemplify a combination of the two approaches to parenting regarding digital media:
"expressive empowerment” and "respectful connectedness” as described in [Section 2.3]. A full table
summarising the findings can be found in the Supplementary Material.

RQ1) Social VR Frequency and Appropriate Age of Children In the data, children less than
13 years old (N=50) use social VR and VR regularly with approximately 47% using social VR daily,
weekly or every two weeks [Finding 1]. This result emphasises the importance of developing
interventions to protect and safeguard children in social VR environments initially designed for
adults. Our findings also showed the impact of familiarity with VR and social VR, parenthood
and supervision conditions in which minors would use social VR (without supervision, with
supervision and only with minors) on what participants would think is an appropriate age to use
social VR [Finding 2]. RQ2) Parent and Non-parent Experiences Influenced by Minor’s Use of
Social VR Among parents, we observed that those who are familiar with VR and social VR are
significantly more likely to rate bonding and tension at home higher due to social VR usage than
parents who are less familiar with social VR or VR. Themes obtained from our coding were similar
to those obtained in Maloney’s and his colleagues’ work [48] including the following: "dealing
with harassment and bullying" (in minor-minor interactions), "social distancing from minors" and
"adults discussing inappropriate for children" (in adult-minor interactions). Our findings depict
concrete experiences affecting adults or affecting children to perceptions and concerns towards
adults or children [Finding 3]. In the data, most non-parent adults were concerned about the lack
of supervision and safeguarding tools and the freedom children have in these environments, with
mentions of how parents fail to meet age limits recommendations. There was an overwhelming
number of negative answers and negative emotions compared to those that were positive or neutral
based on Russell’s Circumplex model [61] [Finding 4]. RQ3) How Parents Choose to Moderate
and Limit the Social VR Experience Parents’ answers were polarised, some would practice strict
supervision or completely stop their child from using social VR due to their negative experiences
and perceptions, and the lack of regulation and intervention tools. Others would consider social
VR similar to real situations where teenagers experiment and may not be under supervision when
going to a party, requiring them to build a parent-child trusting relationship [Finding 5], [Finding
6], [Finding 7]. Parents in the data seek to apply a range of interventions with little adaption based
on age. The minimum ages given for the intervention "Explain risks and benefits" were significantly
lower than for the intervention "Negotiation about rules". The vast majority of interventions were
applied indiscriminately with respect to age ranges, not taking into account different developmental
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stages [Finding 8]. Proactive parents engaged to protect their children from risks are seen as "good"
parents [21]. However, as Glassner (1999) reports [39], people misassess risk, especially in new
environments where they have little experience, thus, leaning towards increased restrictions. It is
therefore important to understand parental concerns when developing social VR interventions and
regulations but also consider children’s perspectives, maturity and age.

5.2 Addressing Negative Interactions in Social VR: Guiding the Adult-Minor Dynamic

Based on our findings and reflections, informed by social VR-aware parents and non-parent adults,
we propose future directions for tackling negative interactions between adults and minors in social
VR to create safer virtual environments.

Age-Matching and Private Social Virtual Spaces Non-parent adults recommended higher
minimum ages compared to parents [Finding 2]. They raised concerns about the lack of parental
supervision, the need for enforcement of rules and age restrictions in virtual environments where
children enjoy considerable freedom [Finding 5], [Finding 6.2]. To tackle these challenges, social
virtual platforms could consider introducing private spaces that allow users to interact only with
their friends with their own rules. However, it is important to be aware that such spaces may also
introduce the risk of new forms of abuse, such as adults pretending to be, or forming connections
with, child users to join these private spaces. Additionally, implementing age verification measures
to create age-matching virtual spaces that users can join in addition to public spaces is an option
also proposed in recent work [31]. This would necessitate users sharing their identification or using
ID authentication technology [56], however, potentially giving rise to privacy, potential leakage
and ethical issues [58, 62]. Future research is needed to better understand how age verification and
inclusion of users from various age groups in group instances can be effectively implemented in
the context of social VR while tackling the limitations.

The Need for Behavioural Control and Access Control (Pre-Planned) Industry mediation
with age limits is currently not sufficient to restrain children’s use as most of the platforms rely
on self-professed age. While we may want to introduce biometrics to exclude children completely
based on their voices or heights, for example, we argue that children may still be able to use
social VR, the data may be fraught with errors and they may find ways around the mechanisms
introduced oftentimes with parental consent and support [72]. Other types of mediation are needed
to safeguard and supervise children in social VR to make experiences safer for children. Social VR
environments currently lack mature technical mediation, and there is an almost complete absence
of supervision and safeguarding tools for parents on most platforms. However, parents in our
sample have been using 'Behaviour Control’ (i.e., based on defined rules and procedures) [41], in
this case, by limiting children’s use and ’Clan Control’ (i.e., acceptable behaviour is reinforced) [41],
by communicating and explaining the impact of these disruptive situations, or by restricting their
child from using social VR [See Section 4.6.2]. These controls are either done in the real world or
via the virtual world. Regarding what participants would have wanted to moderate these disruptive
situations, responses mainly included technical mediation for Access Control, in particular, age
verification, login at the weekends only, secure authentication, protection and supervision systems
[see Section 4.6.1].

The Need for Oversight (Knowledge and Real-Time Interventions) Parents also want inter-
ventions to oversee (i.e., real-time monitoring) their children in social VR to understand what is
happening in the virtual spaces. Parents may not be able to monitor by co-using social VR with
their child via another VR headset. As an alternative, some parents use casting or stream the virtual
environment via their mobile phones but this requires them to focus on the video [See Section
4.6.2]. If they do not pay attention, they may miss notable events. Parents need ways to become
aware of problematic situations, when their child is meeting someone or when they are starting
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a new activity. These alerts would facilitate gaining knowledge about what is happening in the
environment. Parents also expressed their desire to be able to take an action remotely without
having to use a headset. However, we found that in our sample, parents less familiar with VR and
social VR are more cautious than those familiar with them, in particular, if there is no supervision
[Finding 2]. Therefore, oversight might be preferred by parents who are not aware of what usually
happens in social VR and would want to get real-time notifications and interventions remotely
such as blocking or muting.

Recent work has proposed the implementation of automated (embodied) moderation taking into
account the unique affordances of VR has and facilitate parental supervision (informing parents of
negative encounters instantaneously), as an alternative and more child-friendly safety tool [35] to
enforce rules, combat harassment and negative encounters in social VR [35, 63].

The Need for Insight After-the-Fact As previously mentioned, parents may not always be able
to follow the video cast when their children use social VR. Therefore, the possibility of reviewing the
child’s experience asynchronously (e.g., through video recordings) after the event would facilitate
parental insight into social VR.

Parents have selected a wide range of interventions in our questionnaire with little adaption
based on age [Finding 8]. They mentioned wanting to build parental trust when moderating and
safeguarding [See Section 4.6.2]. Trust echoes prior research in other technologies [41], highlighting
the importance of parent-child trust.

Ethical Considerations Related to Parental Monitoring According to the Information Com-
missioner’s Office (ICO) [11], children must have the right to know if their parents are monitoring
them online, with an "obvious sign to the child" [11]. Transparency is paramount. However, parents
still selected the intervention "Supervise from outside VR without children’s knowledge" with the
maximum age mean being 15 years old. Outliers were detected as age ranges were given with upper
limits of 20 years old for interventions in the categories of ’knowledge’ and ’pre-planned’. This
result demonstrates potential misuse of interventions; for example, adults may use them without
considering the best interest of their child, or without the child’s consent. Therefore, we must
consider exploitation risks and privacy concerns when developing interventions, ensuring these
are in line with guidance from the ICO Children’s Code and the five rights (5Rights framework [1]),
regarding a child’s evolving right to privacy and freedom of expression. There is also the potential
that such interventions could be misused by adults applying them to other adults (e.g., for domestic
abuse) [65, 69], thus, care needs to be taken as to what interventions are provided.

The Need for Evidence-Based Guidance around Age-Appropriateness of Social VR Inter-
ventions Parents were unable or unwilling to apply interventions in a discriminant manner based
on age [See Section 4.7]. If social VR is to become a dominant means of child social interaction, it
will also become a significant influence on social development, much as social media has impacted
current generations [71]. Our finding affirms the need for evidence-based guidelines to support
parents and platforms around age-appropriate interventions, to carefully balance safeguarding
against developmental needs. We can argue there is a need for multi-disciplinary research involving
Child-Computer Interaction experts and developmental psychologists. Indeed, research shows the
importance of developing different interventions for children of different age groups as each group
has their unique development needs [17, 37]. Parents’ main role should be to ensure the protection
of their children [23], but they may not be able to differentiate which interventions are best for a
specific age group and which allow both control and trust. Future work is required to help them
choose the most appropriate and effective mediation tools for specific developmental age ranges,
maturity and developmental abilities. Parents also have different parenting strategies as the data
showed, some parents would stop their child from using social VR completely whereas others
would consider letting their child use social VR similar to letting their child go to a party. It is
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therefore important for developers to take into account age groups and facilitate parental insight
and selection of interventions for appropriate age groups considering parent wants and child needs.

Potential Obstacles: Tension at Home and Lack of Trust The rise of technology such as
smartphones and social media has shown to be a source of connection but also led to tension
in families [47]. While children may tend to overestimate the opportunities and benefits, they
underestimate the risks [24]. However, some children feel like technology can create tension with
the example of a boy not liking when his father texts on his phone while the boy plays soccer [24].
While parents are typically concerned about their children’s social VR use and the potential risks,
some may want to overly restrict social VR use which would impede parent-child trust. Future
work is necessary to better understand parent-child relationships and how social VR may affect
tension and bonding at home.

Perspectives and Parent-Child Relationship As shown in previous work and our data, chil-
dren’s safety in social VR is an issue that requires attention and parents’ involvement. We must also
consider children’s perspectives on the interventions to allow a parent-child trusting relationship
and allow parents to intervene without taking away the child’s sense of agency in the situation.
We acknowledge that the choices of interventions can depend on parental strategies, cultures and
children’s ages. We plan to carry out such research with a more diverse and larger sample, with the
exploration of participants’ backgrounds including ethnicity, socio-economical status and education,
to better understand what types of supervision are needed in social VR according to parents and
children and to study interventions’ satisfaction and effectiveness from both perspectives, via
co-design methods.

6 CONCLUSION

Through our mixed-methods questionnaire, we found the extent to which minors use social VR,
how parents’” and non-parent adults’ experiences and perceptions of social VR are influenced by
children’s use and how parents would choose to moderate and limit children’s social VR experience.
No other studies have specifically focused on relating parental perspectives towards this disruptive
technology, relevant for the development of parental and safety-enhancing tools. In our data,
47% of children under 13 use social VR at least every two weeks. We discovered that social VR
familiarity, use of supervision and parenthood influence the perceptions of age appropriateness in
social VR which open the discussion of cautiousness, parental responsibility and parent-child trust.
Children face abuse, age-inappropriate behaviours and self-disclose to adults. Both parent and
non-parent adult social VR users deal with children’s immaturity and can be harassed by children.
Participants substantially pointed out the lack of supervision, regulation and safety which leads to
the disruption of adults’ VR environment and has a negative impact on children. Parents seek to
apply a breadth of safeguarding practices in the virtual or real world, restrictions, and interventions
to protect their children, with little adaptation based on age. Therefore, parents need guidance on
choosing appropriate and effective mediation tools for specific developmental age ranges, abilities
and maturity. This work expands prior work, our understanding of negative adult-child interactions
in social VR and outlines significant research challenges around the design of age-appropriate
interventions and the need for the development of better technologies which may require the
involvement of psychologists, parents, children and developers to enable effective parenting and
protect children in social VR.
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