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ABSTRACT
Virtual Reality (VR) has emerged as a transformative technology to
revolutionize education, socialization, and entertainment. However,
alongside its promising applications, concerns about potential risks,
particularly for young children, have surfaced. We conducted a sur-
vey and interview study with 55 parents and 67 children aged 7-13,
to identify ethical concerns and design considerations for VR usage
in youth populations. This study contributes to the HCI community
by providing empirical insights into the ethical concerns surround-
ing children’s VR usage, as viewed from both children’s and their
parents’ perspectives. These insights stem directly from their per-
ceptions of the risks, benefits, and considerations associated with
VR across various usage scenarios. Additionally, our research offers
valuable design and research implications for the development of
responsible VR practices that balance the advantages and potential
risks for children and their families.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in HCI;
Virtual reality.
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1 INTRODUCTION
Virtual Reality (VR) has emerged as a powerful technology that
has the potential to revolutionize the way children learn, play, and
communicate. With VR, children can explore immersive virtual
environments and interact with digital objects in various contexts
(e.g., education [4, 68, 69, 77], socialization [4], entertainment [36],
health [18, 57]). For instance, researchers have developed educa-
tional VR games that allow children to learn about science [43],
math [49], and other subjects [67] in a fun and interactive way.
Apart from education, VR has also been used for entertainment
purposes. Children can use VR devices to explore different virtual
environments, including amusement parks, museums, and other
places of interest [34]. Moreover, VR has been used in therapy for
children with various conditions, including pain management [75],
eating disorders and obesity[33], anxiety [32, 83], ADHD [64], and
autism [14].

Despite VR’s exciting possibilities, there are concerns about its
potential risks and drawbacks, particularly for young children. One
literature review (2010-2020) [45] outlines emerging ethical issues
and worries of parents, educators and experts, including the impact
on children’s cognitive development and physical health, cyber-
sickness and visual disturbance. The immersive nature of VR might
also raise ethical concerns about issues such as privacy, safety, and
content appropriateness [48]. Most of the work identifies these
concerns from the perspectives of adults, ignoring children’s view-
points. In our work, we recruited 55 parents 1 and 67 children
between the ages of 7-13, aiming to investigate the ethical concerns
and considerations from a more comprehensive, integrated perspec-
tive. Specifically, this work aims to address two pivotal research
questions:

• (RQ1) What are parents’ and children’s primary ethical con-
cerns concerning VR use by children ages 7-13?

• (RQ2) What specific considerations must be taken into ac-
count for youth populations when designing and implement-
ing VR in different contexts?

1In this work, the term "parents" is used in a broader sense. While it primarily refers to
parents, it also includes other guardians and adult family members (e.g., grandparents,
siblings).
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Our investigation identified primary ethical concerns, including
the erosion of physical community bonds and social connections,
long-term negative effects on children’s health and development,
risks to children’s safety and privacy, and disparities in equity
and inclusion. Furthermore, we highlighted key considerations for
designing and implementing VR for youth, emphasizing the impor-
tance of promoting open communication to recognize the benefits
and risks and the critical role of parental supervision and control.
Based on these findings, we reflect on the tension of stakeholders
and present implications that aim to contribute to responsible VR
design practices.

This study contributes to the field by providing an empirical
understanding of ethical concerns in children’s VR use from both
children’s and their parents’ perspectives, directly derived from
their perceived risks, benefits, and considerations associated with
VR in a range of usage scenarios. We gathered data from a diverse
group of 122 participants, ensuring a wide representation across
different ethnicities, technologies, and socio-economic backgrounds.
Additionally, this study offers design and research implications for
developing responsible VR practices that balance benefits with
potential risks for children and families.

2 RELATEDWORK
2.1 Children and Immersive Virtual Reality
VR refers to a synthetic world that users can completely immerse
themselves in without seeing the real world [24]. The immersive
nature of VR nowadays is often realized by using a head-mounted
display, connected to or embedded with a computer that allows
users to physically move or use controllers to navigate within a
3D virtual environment. With the immersive experience provided
by VR technologies, researchers have investigated the application
of VR in medical context for children, such as facilitating pain
management [74], or being used as a distraction during medical
procedures (e.g., [31, 50]). The engaging experience provided by VR
can also help motivate children’s participation in various health-
related interventions (e.g., [11, 35, 56, 78]). Lin et al. developed a VR
game aimed to promote emotional health for adolescents between
13-17 years old [50], where the immersive nature associated with
VR game demonstrated effectiveness in enhancing their emotional
well-being based on their preliminary results.

The recent advances in technology have expanded access to VR
at a lower cost, providing opportunities for children’s VR usage
beyond medical context. In the educational and learning context,
smartphones and low-cost viewers can provide K-12 students with
cost-effective ways to experience 360-degree images and videos,
which allow them to be immersed in other locations, places, and
times [34]. Still, these low-cost VR technologies are effective in
arousing children’s curiosity and leading to a more engaging learn-
ing experience with the topic, which demonstrates potential in VR
for children in low-resource environments [84]. Researchers have
also investigated using VR to help children develop various skills
and learn specific concepts (e.g., programming [42], art [25] and
math [49]). For example, an immersive VR environment can be used
as a shared educational space for children’s collaborative learning
experience [53].

Although the majority of prior literature has focused on the
contexts of medical and educational usage when investigating VR
for children, a few recent research has set out to understand chil-
dren’s usage in more day-to-day settings, such as social interactions
and connections (e.g., [8, 28, 85]). As commercial social VR applica-
tions (e.g., VRChat, AltSpace) become more available to young users,
Maloney et al. [54] conducted an interview study to understand
people’s experience and perceptions on interacting with young
users in these apps. They found that social VR applications have
attracted a large number of young people, but the interactions with
children can be complicated on these social platforms due to various
concerns such as privacy and online harassment. However, more
knowledge is still needed about VR usage and its potential risks in
various contexts that are important aspects of children’s daily lives.
With the growing VR content and more available commercial VR
headsets, our work wanted to gain a holistic view of potential risks
and considerations associated with children’s VR usage in a range
of settings, through an inclusive sampling that encompasses a wide
spectrum of demographics.

2.2 Concerns around General VR Usage
Despite the many benefits associated with VR usage, concerns ex-
ist regarding VR usage. The head-mount display and 3D viewing
often raise concerns about VR’s potential impact on users’ health,
such as cognitive and physical abilities, or the side effect of motion
sickness [47, 63]. The rapidly growing VR content and usage also
raises concerns about users’ privacy and other’s toxic behaviors on-
line [17, 29]. Through an interview study, Blackwell et al. [17] found
that norm formation can be especially difficult in social VR, which
brings more challenges when mitigating harassment. People are
also often more cautious with VR usage in some specific contexts,
such as education and healthcare [45]. For example, in educational
settings, adopting VR in the classroom can imply extra burden for
instructors in course design, effort in managing technology at the
same time as managing the classroom, as well as potential financial
considerations when investing the hardware [41].

Concerns and questions are also raised specifically around chil-
dren’s VR usage, since children are often considered a user group
with more vulnerability. One of the main concerns is about its po-
tential health and safety effects, along with the appropriateness of
VR content for younger users. Many VR hardware manufacturers
suggest a minimum age for VR usage, typically setting the age
threshold at 10 (e.g., Meta Quest 3 [1]), 12 (e.g., Sony PlayStation
VR [72]), or 13 years (e.g., Samsung Gear VR [72]) to create accounts
or use their devices. A few companies also provide parent-managed
accounts for children who are 10-12 years old [2]. One major health
concern raised is the potential damage to the immature visuomotor
system [71, 80], principally adverse effects on accommodation, ver-
gence, and stereoscopic vision. This is generally expected based on
side effects experienced in adults [62, 71]. However, the prevalence
of discomfort and aftereffects may be less for children than what
has been reported for adults. One scientific research [81] investi-
gated 50 children aged 4-10 years who tolerated fully immersive
3D virtual reality game in a before-and-after study. Their results
showed that VR play (with 30-min VR exposure) did not induce
significant post-VR postural instability and motion sickness among
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their participants. Similarly, works investigating the effect of 3D
video gaming and immersive VR experience found minor or negligi-
ble health-related effects on children under 14 years old. Pölönen et
al. found children’s symptoms of eyestrain or motion sickness were
minor and less than those reported in adults subjected to the same
viewing experience, when investigating the after play effect of 3D
video game on 8-14 years old children [65]. Similarly, Bendiksen et
al. found only minor negative effects on children under 12 years
old after using VR headset (i.e., mild dizziness and nausea with no
loss of balance reported) [15].

Our work investigated the concerns on children’s VR usage from
users’—children’s and their parents’—perspectives, understanding
their perceived risks and considerations associated with VR usage.
Since most of the prior work focused on studying the health-related
effects associated with children’s VR usage through lab or experi-
ment studies, there is a lack of understanding about direct users’
perspectives, especially ethical considerations, that can help guide
best practices for designers and researchers to develop appropriate
VR technology and content for children.

2.3 Ethics around Emerging Technology for
Children

Emerging technology, which refers to the new and rapidly evolving
technological innovations that are still in the developmental phase
and may not yet be adopted widely, often have great potential to
significantly impact society and the economy. Emerging technolo-
gies such as AI, robots, conversational agents, and VR especially
are thought to hold promises for children’s usage. For example, tu-
toring robots can help provide children with personalized content
and even have the potential to engage children socially while learn-
ing [73]. Investigating the potential ethical considerations around
children’s use of emerging technologies remains an important topic
for technology researchers, since children are a special group of
users who often have unique needs and requirements and can be
easily influenced by their technology usage [38, 44]. Because of
their vulnerability, inappropriate technology design and experience
can have more detrimental effects on children’s development as
well as their interactions with their family, peers, and community,
compared to potential impacts on adults [59].

However, ethical assessment of emerging technologies can be
challenging because of their unpredictable usage and the rapid
evolution of their applications [22, 38]. Prior work in the area has
suggested several specific methods to address these challenges, in-
cluding: examining the inherent properties of technologies for po-
tential ethical issues provided by ethical tools or checklists [23, 26];
developing scenarios for anticipated future uses to facilitate risk-
benefit analyses [19]; and using participatory methods to gather
stakeholder insights on ethical matters [10]. Besides, ethical as-
sessment of emerging technologies for children often needs to
include other relevant stakeholders, such as parents, educators, and
health providers, which can bring additional challenges. To help
researchers better design trustworthy conversational agents for
children, Brummelen et al. conducted a workshop with both chil-
dren and parents, which helped researchers understand potential
disparities between generations’ perspectives for future design [82].
Although HCI and IDC researchers have discussed various ethical

concerns about children’s VR usage in different scenarios and con-
texts [45], there is a lack of empirical understanding about ethical
considerations regarding VR for children that incorporating both
parents’ and children’s perspectives, as well as how these consider-
ations might vary or remain between different usage contexts. Our
work aimed to address this gap and form guidance for researchers
and designers to better include these ethical considerations when
designing and researching VR for children.

3 METHODS
We conducted a study with 122 participants (56 groups) to inves-
tigate the concerns and considerations for children’s use of VR
technologies. We describe the setting and participants, the proce-
dure followed, artifacts and measures used, analyses employed, and
the limitations of our methods.

3.1 Setting and Participants
We received IRB permission to work with the Driven to Discover
research facility at the Minnesota State Fair. This research facil-
ity, known as a "lab-in-the-wild," offers an opportunity to engage
with a diverse group of participants, especially families. Partici-
pant recruitment for this study was conducted as families with
children passed by the Driven to Discover Research Facility on
the fairgrounds. Research procedures would also be conducted in
this same building. Our research settings include desks and swivel
chairs, headsets, recorders, and tablets for filling out the consent,
demographics and survey (as shown in Figure 1).

Figure 1: Participants (colored in white) were playing with
VR in our study. Two researchers (colored in blue) were mon-
itoring the process.

We recruited a total of 122 participants, including 67 children and
55 parents, who were enlisted from 52 families, and subsequently
organized into 56 groups. Among these 56 groups, 45 comprised
pairs (consisting of one parent and one child), nine formed trios
(comprising one parent and two children), and one group included
one parent and three children. Additionally, one group consisted of
a single child who completed the study, with the parent providing
consent and demographic information. Among these groups, two
pairs did not complete the study; therefore, only saved data was
collected from participants.
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The adult guardians, primarily parents, accounted for 79.1% (N =
53) of the total, while 5.97% were siblings (N = 4), 5.97% were other
direct family members (N = 4), 4.47% were grandparents (N = 3),
and 4.47% were other non-family members (N = 3). Their average
age was 42.07 (SD = 8.94), consisting of 32 females and 23 males.
In terms of ethnicity, 81.82% identified as White (N = 45), 7.27% as
Latinx (N = 4), 5.45% as Black (N = 3), with 18.18% identifying as
others (N = 3). Approximately 36.36% did not possess a college or
advanced degree (N = 20), while 18.18% reported an annual family
income of less than $75,000 (N = 10). 42.82% had previous experience
with VR technology (N = 23).

The children, with an average age of 10.46 (SD = 1.9), comprised
38 females and 29 males. We were originally targeting age range
7 to 13 years; however, certain exceptions were made to accom-
modate children slightly older or younger. These exceptions were
made, for instance, if a child had a sibling participating in the study
and expressed a strong desire to join, provided they were in close
proximity to the targeted age range. As a result, we included one six-
year-old and one 15-year-old participant. Of these children, 76.12%
were identified as White (N = 51), 10.45% as Black (N = 7), 7.46%
as Latinx (N = 5) and others were classified as belonging to other
ethnicities (N = 4). Interestingly, 44.78% of the children reported
prior experience with VR (N = 30), a percentage higher than that
observed among adults.

During the study (see Section 3.2), participants chose two out
of three preferred areas for scenario viewing. Guardians primarily
selected the education area (78%, N = 43), with a smaller percentage
choosing family (65%, N = 36) and healthcare (55%, N = 30). Among
children, 88% chose education (N = 60), 79% selected the family area
(N = 54), and 31% chose healthcare (N = 21). All participants would
receive a backpack or a stuffy toy as a token of appreciation for
their involvement.

3.2 Procedure
The study lasts about 20 minutes in total (see Figure 2). Researchers
introduced the study to the guardians, allowing them to complete
consent forms for themselves and their children. Demographic
questionnaires were filled out on tablets by guardians as well. Si-
multaneously, another researcher verbally explained the assent
form to the child to get their verbal consent, addressing questions
if any. When two or three children participated with the same
guardian, they constituted the same group. In such cases, each child
accompanied by one researcher, completed the consent process
individually.

To introduce participants to VR technology, researchers then
guided children and their guardians to the VR activity space within
a 360-degree video co-watching application (see section 3.3.1), and
helped them adjust the headsets and controllers. Here, the child
and their guardian could navigate and explore different rooms
within a shared space station. As they journeyed through the virtual
environment, they were encouraged to describe what they observed
and pose questions to each other. This step took about 5 minutes.

Then, participants were tasked with selecting one out of three
areas (education, healthcare and family) of interest. They would
view two scenario videos within their chosen area in a random
order, each approximately lasted one minute. After each video,

participants responded to three Likert scale questions aimed at
exploring the perceived positives and negatives of VR technology
as outlined in the scenarios. Next, they would select another area
and follow similar steps to watch the scenarios and fill out the
survey. This step took about 6 minutes.

Finally, participants underwent separate but parallel semi-structured
interviews for the following 7minutes, with visibility to one another.
These interviews were audio-recorded for subsequent analysis.

3.3 Artifacts and Instrumentation
3.3.1 VR Exploration System. We developed a VR exploration sys-
tem to give participants, especially for those who had no prior
VR experience, an opportunity to try this technology. This system
comprises five 360-degree video clips, each showcasing different
rooms and astronauts’ activities within the space station. Each clip
has a duration of approximate 1.5 minutes and was sourced from
the European Space Agency’s International Space Station tour 2.
In the VR environment, participants are represented by a neutral,
robot-like avatar, separated by colors. They can utilize the trigger
button on their controller to select the room they wish to enter,
aligning with the door shown in the video content. Notably, using
this button allows them to bring their partner(s) into the same room,
ensuring that the entire group experiences the synchronized video
context.

We conducted a pilot test with eight college students to ensure
that the system is user-friendly and can be operated without the
need for training. Based on their feedback, we adjusted the button
placements and designs, and simplified controller operations by
allowing only one button to switch between rooms.

3.3.2 Scenarios and Survey. We adopted an anticipatory approach,
as commonly used to examine the ethical aspects of emerging tech-
nologies [22], designing scenarios that describe potential future
integrations of VR technologies into three areas: education, health-
care, and family. We chose these three areas due to their profound
impact on children’s lives.

As technological changes are often conceived of as variables with
at least two potential outcomes [19], we developed two narrative
scenarios for each area, showcasing both potential positive impact
(utopian) and negative impact (dystopian). These scenarios act as
intuitive stimuli and provide a foundation for thinking about and
discussing the ethical issues encountered during the study. It is
important to note that we did not explicitly label them as utopian
or dystopian to allow participants to form their own interpretations
and judgments about the scenario. A summary of these scenarios
is listed below. Figure 4 shows an example of the depicted scenario;
full scenarios can be found in Appendix A.

• Education Utopia (EU): VR experiences augmenting an after-
school STEM program.

• Education Dystopia (ED): VR shifts to education entirely
within a virtual school setting.

• Healthcare Utopia (HU): Use of VR for distraction during
children’s medical MRI procedures.

• Healthcare Dystopia (HD): Children using VR to cope with
pain and avoid physical exertion in post-medical procedures.

2https://www.esa.int/ESA_Multimedia/Sets/Space_Station_360_ISS_tour
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Figure 2: Overview of the study procedure.

Figure 3: VR exploration system.

• Family Utopia (FU): Family engaging together in VR game-
play.

• FamilyDystopia (FD): Familymembers individually immersed
in separate VR experiences while together physically.

To gain a macro-picture of parents’ and children’ attitudes to-
wards these scenarios, and to collect quantitative data that triangu-
lates with the interview data to answer RQs, we employed Likert
scales to measure attitudes for each scenario (Figure 5). The Likert-
type response format for adults involved indicates whether they
strongly agree, agree, neutral, disagree, or strongly disagree with
each item. Items were randomized within the survey. To design the
Likert scale for children, we adhered to the recommended approach
outlined in Royeen’s work [70] and adapted the adult version to
a 3-item response format: No, A little, and A lot. These responses
were presented in three corresponding blocks, each measuring 2*2
inches, 2*3 inches, and 2*4 inches (Figure 6).

In order to ensure the clarity and readability of the questions and
statements for participants, especially for children, we conducted a
pilot study involving six adults and three children recruited through
personal connections who voluntarily participated. With the first
three adult participants, we guided participants through the entire
process, collected their feedback, and identified any issues. Subse-
quently, we formulated and tested revised questions with the rest
of the pilot participants to ensure that both parents and children
could readily understand our inquiries.

3.3.3 Semi-structured interview. Interviews were conducted sepa-
rately and individually for each participant. During the interview,
the researcher would initiate the conversation by reminding the
areas participants previously chose. They would be asked about
their thoughts on the use of VR in the stories presented to them and
what aspects of these stories stood out. For example, participants
would be asked about benefits, potential issues or problems that
VR might create for their children and families. Participants would
be asked about who should be responsible for deciding which VR
experiences are suitable for children, and the considerations that
creators should keep in mind when designing VR for children and
families. Finally, we concluded the interview by inviting partici-
pants to share any additional insights or thoughts about VR for
families.

Children were asked similar content but conveyed using child-
friendly phrasings, and the readability and clarity were tested in
the same pilot study with the procedure mentioned before (sec-
tion 3.3.2).

3.4 Data Analysis
In order to answer the two research questions, we analyzed the
quantitative results from the survey, and qualitative results from
the interviews and observation notes. For the quantitative data,
we converted the Likert scale responses into a numerical format,
where we assigned weights ranging from 1 to 5 for adults’ Lik-
ert scale responses (e.g., Strongly Disagree to Strongly Agree). For
children’s Likert scale responses, we employed a similar approach,
mapping No to 1, Little to 3, and A lot to 5, ensuring a consistent
scale. The higher weight would indicate a more favorable attitude.
Subsequently, we performed a descriptive analysis of the data, com-
puting statistical measures such as mean, median, and standard
deviation to discern central tendencies and variations within the
dataset.

The qualitative component of our analysis involved a systematic
process inspired by data-driven thematic analysis, drawing upon
the principles of the Grounded Theory Method [60]. Initially, we
transcribed the audio recordings of the interviews, converting them
into textual data. Two of our authors, who were actively engaged in
the interview process and trained with open-coding methods [13],
conducted open coding of the transcripts and supplemented them
with memos derived from researcher notes. Subsequently, three
authors worked together to group and cluster the open codes, em-
ploying a constant comparison approach that manifested as an
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Figure 4: Scenario example in healthcare (shown as videos during the study). This dystopia scenario describes a child using VR
to escape the pain post a medical procedure.

Figure 5: Items and Likert scales were used for adults. Items are displayed in a random order.

affinity map. The affinity map facilitated the arrangement of open
codes with shared meanings into coherent clusters. The iterative
refinement of these clusters ultimately yielded emergent themes.
Once the iterative analysis process was completed, all authors col-
lectively deliberated on the significance and novelty of the identified
themes, which are subsequently presented in the results.

3.5 Limitations and Trade-offs
This research employed an anticipatory approach [23] of projecting
future scenarios for parents and children. We chose this approach

because these scenarios enable participants to envisage future de-
velopments in a concrete and engaging way, particularly crucial
for children and adult participants from various socio-economic
backgrounds. However, this approach may overlook the complexi-
ties of moral controversies and conflicts of VR usage for children
beyond selected scenarios and areas. Additionally, there is an un-
derlying assumption that ethic concerns remain static over time.
This perspective aligns with the public’s general expectation that
technological advancements will support existing goals and values.
The potential for technological change to dynamically alter moral
beliefs is not fully acknowledged, leading to a possible oversight
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Figure 6: Items and Likert scales were used for children. Items are displayed in a random order and are shown one at a time (on
a single page).

in understanding the evolving relationship between technology
and societal values [19]. Future research might explore alternative
approaches to examining technology ethics, such as ethical Technol-
ogy Assessment [61]. This method emphasizes the importance of
ongoing dialogue between all relevant stakeholders and designers
throughout the design process.

In addition, the study’s relatively brief duration and participants
engaging with a single VR application may have restricted the
depth of insights we could gather. Longer interactions and more
diverse VR experiences could yield more nuanced data and give
participants greater time and experiences to generate ideas. While
our study, with a sample size of 122 participants, represents one
of the largest investigations into VR usage among children to date,
practical constraints imposed a limit on the duration of the task.
In our study, each pair dedicated 20 minutes to participation, leav-
ing only 2 minutes for consent, 5 minutes for VR exploration, 6
minutes for viewing and completing the survey, and 7 minutes
for the interview debrief. Due to time constraints, we had to sim-
plify the VR system’s operation to expedite the introductory phase.
Collecting more extensive data would be feasible if participants
were willing to devote additional time, allowing for more in-depth
interviews. Furthermore, this study was conducted at a fairground
which introduced background noise and distractions. This may
affect participants’ focus and responses during the VR experience
and interviews, potentially reducing the ecological validity of the
study. We encourage researchers to replicate aspects of this work
with extended VR experiences, interview durations, and distraction-
free environments, which will provide more detailed insights and
inform the design of future studies.

4 RESULTS
Our results were derived from both quantitative (Figure 7) and
qualitative analysis to present a picture of ethical concerns and
considerations for children using VR. We first give an overview
of our quantitative results, then divide findings into two sections:
(1) primary ethical concerns of parents and children concerning
the use of VR by children (RQ1) and (2) key considerations for
designing and implementing VR for youth populations in various
contexts (RQ2).

4.1 Overview of Post-Scenarios Survey Results
We utilized scenarios and surveys to gather insights into how par-
ents and children perceive the use of VR in different settings, using
this information to triangulate the qualitative data we present later.
Below is a summary of the survey results:

As expected, participants had generally positive attitudes to
all utopian scenarios, seeing higher approval and fewer concerns
about using VR from parents and children. Participants maintained
a strong belief in the positive outcomes of VR in these scenarios
across three areas. Notably, VR use in healthcare received the most
approval (P: M = 4.2, SD = 1.19; C: M = 4.43, SD = 0.93), with minimal
concern about negative effects (P: M = 1.87, SD = 0.9; C: M = 2.05,
SD = 1.2). Both groups expressed a strong belief in VR’s potential in
the healthcare area (P: M = 4.3, SD = 0.95; C: M = 4.52, SD = 0.87).

Attitudes towards dystopian scenarios varied across different
areas. In the context of the dystopian scenario in education (ED),
both parents and children showed a tendency towards neutrality (P:
M = 3.1, SD = 1.19; C: M = 3.07, SD = 1.62), although with a slight
positive lean in their approval of using VR to replace in-person
schooling. Parents expressed significant concern in this scenario
(M = 3.4, SD = 1.06), while children were less concerned (M = 2.8,
SD = 1.27). Despite the caution in this scenario, there was still a
prevailing positive belief among participants that VR could lead to
beneficial outcomes (P: M = 3.26, SD = 1.15; C: M = 3.58, SD = 1.29).

In the healthcare dystopian scenario (HD), participants were
still inclined to approve the use of VR (P: M = 3.37, SD = 1.25; C:
M = 3.38, SD = 1.5), yet they expressed concerns about potential
negative effects (P: M = 3.23, SD = 1.22; C: M = 3.86, SD = 1.2).
Nevertheless, there was a tendency to hold a generally positive
view of its potential benefits in this scenario for both parents and
children (P: M = 3.23, SD = 1.25; C: M = 3.29, SD = 1.31).

In the family dystopian scenario (FD), parents were less likely
to permit VR use by children (M = 2.69, SD = 1.06) and exhibited
considerable concerns (M = 3.67, SD = 0.96), while children were
still willing to engage with VR (M = 3.19, SD = 1.44) despite that it
might create problems in children’s lives (M = 3.19, SD = 1.44). Both
groups suggested a belief that it would introduce negative effects
on children (P: M = 2.69, SD = 1.06; C: M = 2.85, SD = 1.11).
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Figure 7: Survey results from parents and children for three areas: Education, Healthcare, and Family, across two scenario
types: Utopia and Dystopia. The responses are color-coded to indicate the intensity of the attitude, with green representing
positive attitudes and red representing negative attitudes (1 for strongly disagree (parents) or no (children) to 5 for strongly
agree (parents) or a lot (children)).

4.2 Primary Ethical Concerns of Parents and
Children towards VR Technologies (RQ1)

In this section, we detail four key themes describing the primary
ethical concerns of children’s VR use: erosion of physical commu-
nity bonds, long-term health and development impacts, risks to
safety and privacy, and equity and inclusion issues for VR as educa-
tional and developmental resources. Special emphasis is placed on
those ethical concerns that are particularly important to children.

4.2.1 Erosion of Physical Community Bonds and Social Connections.
As a medium for social engagement, VR has the potential to weaken
children’s ties to their immediate physical communities and change
relationship dynamics. Such concerns were mainly reflected in the
family and education-related scenarios where social connections are
an important outcome. From the survey results of the FD scenario,
both groups exhibited considerable concerns, indicating increased
concerns within the family context. And this is the only scenario
where most participants think it did not bring positive outcomes
to children’s lives. During the interview, our participants recalled
FD scenario and noted that the convenience and allure of virtual
interactions for children might diminish the value of in-person
experiences and pose risks to “prefer to stay in VR over spending
time with friends and family” (C1), leading to a form of social
isolation even in physically communal settings. Participants
observed a similar issue in the ED scenario of a fully virtual school.
For example, one child commented in this scenario, “I frowned when
I saw that VR does not allow them to see their real classmates and
teachers” (C26). C26 also compared VR with his online learning
experience.

“I went through online school, that was a struggle. I
think being there in real life would be a lot better than
being able to just like log off and stuff, like to help
pay attention and play with each other.” (C26)

This feeling of social isolation is also caused by difficulties
conveying and cultivating emotional connections in VR. Our
participants pointed out that VR environments often fall short of
accurately conveying the subtleties of human emotions compared
with in-person interactions. Regular reliance on VR for social inter-
action poses a risk of stunting the development of deeper emotional
and social bonds typically fostered through direct, real-life expe-
riences. The nuances of “non-verbal communication, empathy, and
the richness of in-person emotional exchanges are difficult to repli-
cate” (P10) in virtual environments, thus hindering the depth and
authenticity of social connections that can be formed.

The detachment from the physical world also raises another con-
cern about the potential risk of children developing a dependency
on virtual environments for entertainment, socialization, or es-
caping from reality. Compared with other digital devices, VR pro-
vides more immersive environments, “having earbuds and screens
separating them from their surroundings” and making “children to-
tally zoned in” (P28). The different and dramatic transition between
the virtual and real world would cause more concern about being
“hard to bring back” (P1).

VR’s negative effects on the erosion of physical community
bonds would be more severe for those children with special needs.
P16, whose child has obsessive-compulsive disorder, said:

“It would be like the one scenario (FD), he was at
home and instead of going to dinner he was playing
the game and that’s what he would do. He would be
too focused on the game and cannot stop himself from
the virtual reality stuff as opposed to taking care of
what needs to be done.” (P16)

4.2.2 Long-Term Negative Effects on Children’s Health and Devel-
opment. Almost all participants in this study noted that they are
worried about the immediate symptoms with VR usage, such as
motion sickness or potential physical injury from tripping, running
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into, or striking walls, furniture or other objects. Many health-
related concerns about VR have been widely described in prior
work (e.g., cybersickness and visual impairment [80]). However,
most existing studies are short-term and conducted in laboratory
settings. Compared with those immediate symptoms, there is a
growing apprehension among participants about the potential long-
term effects on children’s health and development. This includes
the broad spectrum of children’s physical and mental health and
the development of their cognitive abilities and social skills.

Many participants expressed concerns about the long-term
effects of VR exposure on children’s physical health and
development. One notable issue is the potential negative impact
on eye health, such as pinkeye, eye strain, and myopia, attributed
to the proximity of the screen in VR devices, as one participant
noted, “the screen is much closer than other digital devices (P19).”
Additionally, the weight of current VR headsets suggests that they
might adversely affect children’s musculoskeletal development (e.g.,
causing neck damage discussed by C33). One parent, P13, also noted
that utilizing controllers in VR fails to accurately replicate real-life
movements, thus detrimental to developing children’s motor skills,
especially fine motor skills.

Moreover, the use of VR might lead to a reduction of physical
activity and the acquisition of physical skills, as children may pre-
fer VR activities over traditional play such as “not spending enough
time outside to do sports” (C41). While VR technology does provide
opportunities for encouraging physical movement, some partici-
pants indicated that VR usage leads to a predominantly stationary
lifestyle and obesity, like P1 mentioned, “it kind of reminds me of
WALL-E 3 where they’re in those chairs and never moved.” Most im-
portantly, engaging in physical activities through VR is markedly
different from experiencing them in real life.

“Sport (in VR) versus doing it in real life is very dif-
ferent. Actually, my daughter was trying to play a
sport in real life, and she’s like, wow, this is so much
harder than the version of this (VR) when practicing
breathing. So you think you’re getting the experience,
but it’s still not the same as that real-life tactical thing.”
(P13)

In our survey results, these concerns were especially pronounced
in the HD scenario, where VR is utilized by children as a way to
evade physical therapy. Both parents and children had more con-
cerns about VR’s usage in this scenario. Participants’ worries stem
from the recognition that while VR offers engaging experiences, it
should not replace activities fundamental to physical health in the
formative years of childhood, especially for medical and rehabilita-
tion purposes.

VR provides unique stimuli that differ from the real world. Par-
ticipants noted their concerns about these differences leading to
unforeseen effects on cognitive ability and real-life skills de-
velopment from long-term VR usage, such as reducing children’s
attention spans, or negative consequences on how they process and
learn information, understand and interact with the world around
them. Both cognitive and social skills are essential for emotional
regulation and resilience during children’s development [79]. A lack

3In ’WALL-E,’ a Pixar animation, humans are depicted living in a future space colony
where they lead sedentary lives, reliant on technology for all their needs.

of these skills can make it challenging for children to understand
and manage their emotions and overcome challenges, leading to
mental health issues (e.g., frustration, anger issues, or emotional
distress). Artificially created VR environments struggle to fully
replicate real-life situations, hence frequent use of VR might lead
to an altered perception of real-world norms and expectations. Reg-
ular interaction with idealized VR environments may lead children
to develop unrealistic expectations for the real world, particularly
in VR scenarios lacking real-life consequences. This concern was
highlighted in the education scenarios (EU).

“Seeing, like field trips and museums, you learn how
to stand in line, you learn how to wait your turn, you
learn how to listen, and not be distracted. It’s kind of
like those people skills you learn. ”(P17)
“....that hands-on learning, that tactile is still so impor-
tant for brain development and things like that where
virtually they might get the experience but it’s not
the same as that kind of tactile experience of doing
something.” (P13)

As noted in the previous theme 4.2.1, VR might limit real-life
social interactions and make it hard to convey emotions and con-
crete social cues. This further raises the concern that VR potentially
hinders the development of essential social and emotional
skills. Commenting on scenario FD, P56 said:

“In the video, where the kid comes home and doesn’t
even say hi and goes and plays on their VR all day...
it’s less communication skills from person to person.
I’m kind of like an introvert too, not an extrovert, so
I don’t have the knowledge or whatever to talk to
other people. Social skills is what I can see causing
the problem.” (P56)

P21, a school teacher, shared similar concerns in responding to
scenario ED:

“I already see just from COVID, from kids distance
learning for not even a year, most of them, like, the
social interaction is so impaired. I wouldn’t allow my
kids to use it. Because I can imagine it’s just gonna
impair, the ability to actually look someone in the eye
or use body language or just different stuff like that.”
(P21)

4.2.3 Risks to Children’s Safety and Privacy in VR Environments.
Children’s safety and privacy in VR environments concerns various
aspects, including exposure to inappropriate content, data privacy
issues, online harassment, and cyberbullying. Many participants
worried that children might encounter content in VR that is
not age-appropriate, including material that involves violence,
sexual content, or lack of moral integrity, which could pose a risk
to their children’s mental health and the development of their
values. As a potential strategy, C13 emphasized the importance of
VR developers identifying their target audience—adults, children,
or a general audience—and ensuring that the game’s content is
appropriate for the intended age group.

Some parents also noted the privacy vulnerability that is in-
herent in the nature of VR when used by children, as VR systems
often involve detailed tracking of user behavior, movements, and
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preferences. Given children’s limited understanding of data privacy
and security, this raises significant ethical concerns about consent,
data usage, and the long-term implications of having their early
developmental stages monitored and potentially influenced by al-
gorithmic content curation. P42 highlighted the difficulty children
face in establishing authentication measures in VR to maintain their
privacy and security.

“My daughter always uses really basic passwords, like
her name. Inputting the password by the VR controller
also prevents her from setting up a more secure one.”
(P42)

Several participants expressed concerns that social VR platforms
might expose children to harassment and cyberbullying. In the
context of the ED scenario, participant P1 questioned the school’s
ability to safeguard against unauthorized individuals accessing a
VR school environment.

“Keep in mind safety controls, making sure that it’s
like a secure network so that strangers aren’t coming
on there or, you know, protecting kids from like their
contacts with it. There are a lot of creepy people in the
world. You go on Roblox and there are people there
who are trying to distract children in negative ways.
Hopefully, schools would have a way of preventing
that.” (P1)

P14 echoed these sentiments, emphasizing the need for height-
ened vigilance in protecting children with special needs from poten-
tial harassment and cyberbullying within VR educational settings.

4.2.4 Disparities in Equity and Inclusion to VR as Educational and
Developmental Resources. Participants mentioned several equity
issues related to their socio-economic background. On one hand,
the high cost of VR technology can create a digital divide. Parents
expressed their concerns that children in remote or underdevel-
oped areas/low-income families might have limited or no access
to VR, leading to a gap in technological exposure and learning
opportunities. On the other hand, using VR also requires related
infrastructure, such as adequate physical space, internet connec-
tivity, and potentially additional staff for teaching and technology
support.

Even with sufficient access to a VR headset and the necessary
infrastructure, ensuring that VR provides children with equivalent
educational and developmental experiences still remains challeng-
ing. The current design of VR technology often fails to account for
children’s inclusive needs. As P16, a parent of a hard-of-hearing
child, pointed out,

“It’s difficult for my child to have the same experiences
as other children through VR because it’s not designed
with diverse needs in mind.” (P16)

This lack of accessible design for varying abilities means chil-
dren with disabilities might not fully benefit from VR. Additionally,
the need for VR settings to be adjustable to different movement
and immersion tolerances was highlighted by several parents. P7
elaborated on this concern, stating,

“I know sometimes the weight of the headset could be
too much for a kid. Some kids might be more prone

to dizziness. Only for those can adjust the tolerance,
things aren’t spinning around as fast.” (P7)

4.3 Key Considerations for Designing and
Implementing VR for Youth Populations in
Various Contexts (RQ2)

4.3.1 Promoting Open Communication to Recognize Benefits and
Risks. Although we mentioned several ethical concerns above, most
participants expressed a positive attitude towards VR, agreeing that
when used properly, it can serve as a tool in complementary to
benefit children. This echoed with prior works on the benefits of
VR for children [7, 57]. Our survey results confirmed that, except
for the FD scenario, both parents and children believe that using
VR would help children positively. Our results clearly show that
VR has a dual impact on social connection, health and skills
development, privacy and safety, and equity.

Regarding social connectedness, many participants recognized
VR’s ability to bridge distances, connecting children with family,
friends, and peers in ways that mimic or even beyond face-to-
face communication. This aspect of VR is essential in overcoming
geographical barriers and fostering social interactions that might
otherwise be challenging.

Similarly, for health and skills development, the participants
concurred on VR’s significant potential as an educational tool. This
includes benefits such as “enhanced visual learning and memory re-
tention” (P55), “improved spatial learning” (P40), and a diverse range
of supplementary experiences (C1, C33), contributing to more en-
gaging and effective learning experiences. Additionally, as shown
in HU scenario, VR is recognized by our participants for its effec-
tiveness in medical and therapeutic settings, serving as a distraction
tool to alleviate pain and anxiety.

Regarding safety and privacy, participants acknowledged the
protective aspects of VR, offering a secure environment during
periods like quarantines and using anonymized digital avatars to
safeguard personal identity. In addition, one child (C5) pointed out
that the easy transition between real and virtual worlds created
by VR can provide a means for moving away from bullying: “it’s
easy to exit uncomfortable VR environments simply by removing the
headset”, an option not available in real-life scenarios.

VR can also be a tool for addressing the equity issues in chil-
dren’s access to various resources and opportunities, especially for
homeschoolers or children in isolated or rural areas with limited
social and educational opportunities. For instance, VR can provide
virtual access to distant or otherwise costly educational experiences,
such as field trips, that would be inaccessible to some children due
to geographical or financial constraints, as noted by P18. P33, a
mother of a child with Asperger syndrome who was studying at
homeschool, identified the inclusion as one benefit of VR:

“just thinking from our mind, living in a rural area
where he doesn’t find a lot of kids like him, so a lot of
times he connects with kids online. You know, through
out-school classes or things like that. So it’s really
beneficial.” (P33)

Many participants acknowledged the challenge of understand-
ing everything about VR but valued the opportunity to learn
more for kids. Based on the insights gathered from our interviews,

445



Is Your Family Ready for VR? Ethical Concerns and Considerations in Children’s VR Usage IDC ’24, June 17–20, 2024, Delft, Netherlands

it becomes evident that while parents are considered the primary
decision-makers regarding their children’s VR usage, they hope to
have guidance from “people who are most familiar with it” (P27)
and ‘‘who know how it impacts health and mind” (C13) to help them
navigate the uncertainties of VR’s usage—providing parents with
resources and information about VR’s benefits and risks enables
them to make informed decisions regarding their child’s usage.
These stakeholders include educators, VR industry professionals,
child development experts, and healthcare professionals, and so
on. Their involvement ensures that parents have access to essen-
tial information and expert opinions tailored to different contexts
(especially for healthcare and education areas) of VR usage. For
example, in the school context, teachers should be involved because
they “have the expertise to figure out which VR tool works best in the
classroom, especially for the curriculum that they’re trying to teach.”
(P51). And similarly in the healthcare area:

“That depends on the settings (scenarios) that you’re
using it; if you’re using it in a medical setting, I think
that the parents and the doctors should discusswhether
that makes sense for this child. Parents know their
kids the best. Doctors can present possible positive
uses.”(P2)

Promoting bi-directional communication and active discussions
among parents and various stakeholders are essential to ensure
that designers prioritizes the most critical aspects that parents and
children are attentive to (P12).

4.3.2 Supporting Parental Supervision and Control. When asked
who should be the decision maker for VR’s usage, both parents
and children believed that parents should ultimately decide if their
children are permitted to engage with VR, while also safeguard-
ing them from its potential negative impacts. This responsibility,
emerging from the uncertainties linked to VR usage, underlines
key considerations in designing and implementing VR for youth
populations of parental supervision and control. Some strategies for
parental supervision in VR headsets have been implemented to keep
children’s health, safety, and privacy. For example, many partici-
pants noted the feature of setting screen time and schedule breaks
to prevent VR overexposure to ensure that it doesn’t interfere with
physical activity, social interactions, and other important aspects
of a child’s development. Parents also mentioned the importance of
controlling the content their children can access or purchase. Such
parental tools have been integrated into some existing VR products.
For example, in Meta Quest family center [2], parents can set up
screen time and approve requests from their children if they want
to download a new app. However, the current solution falls short
of addressing parents’ concerns completely, as it remains difficult
for them to achieve comprehensive and flexible supervision and
control.

First, current tools don’t restrict the content they can access
within an application and are not comprehensive to protect
children from potentially harmful or distressing experiences
in VR. There remains a concern that tech-savvy children might find
ways to circumvent these restrictions or that they may encounter
harmful content inadvertently through other means within the
platform. For example, P33 expressed his worry about children

potentially bypassing the restriction system if it is only based on
age settings.

“Video games have rating systems, movies have rating
systems. Obviously that doesn’t necessarily stop a
child from playing those...They’re smarter than we
thought. ”(P33)

Furthermore, these restrictions might not address the potential
for indirect exposure to harmful content, such as through shared
experiences or bystander interactions in multi-user VR spaces. For
example, P23 noted that in the socialized VR environment, harass-
ment and cyberbullying are hard to avoid through simple applica-
tion restrictions. Although reporting systems can be integrated into
such social VR applications, there is a lack of child-centric solutions
to “immediately safeguard themselves before the trauma occurred.”
(P51)

Existing ways are also not flexible for parental monitoring
and control. Current VR technology includes a casting feature that
allows streaming the VR headset’s view to a mobile phone, TV, or
monitor. However, parents face challenges in the way to monitor
their children’s VR usage because of its immersive nature. P8 com-
pared his monitoring experiences with VR, noting the difficulty of
peeking at the headset screen.

“With a mobile phone, we can just glance over his
shoulder, but with VR, we can’t peek through the
headset to see what he’s up to... These virtual worlds
are so big. It’s hard to know everything that’s in there.”
(P8)

Consistently monitoring the screen is also posing a challenge
for parents. As P32 explains:

“If they’re at school, obviously they have to get a
teacher to take care of them. But at home, it’s harder
to keep track. Because for me, I know I get busy, and
I don’t really pay attention to them sometimes.” (P32)

Our participants expressed the need for various levels and tools
for non-intrusive parental supervision and monitoring of their chil-
dren’s VR activities and interactions, allowing parents to view chil-
dren’s VR activities without needing to use the headset themselves.
The noted tool features include 1) allowing parents to preview and
approve VR applications for their children’s use; 2) recording chil-
dren’s VR usage, enabling parents to review what their children
have experienced retrospectively; and 3) an additional small screen
on the headset or mobile phone for parents to quickly check on
their children’s current VR activity.

5 DISCUSSION
5.1 Reflection on Stakeholder Dynamics:

Tensions among Stakeholders’ Needs
Our findings in RQ2 (section 4.3) revealed a mixed impacts of VR,
necessitating open communication that engages all stakeholders
to investigate VR’s longitudinal effects in different contexts. We
also underscored parents’ role in supervision and control to help
mitigate VR’s negative effects. In this section, we raise awareness of
potential tensions between parents’ and other stakeholders’ needs
and perceptions to (1) aid future designers and researchers in creat-
ing ethical and socially responsible products that balance diverse
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requirements, and (2) highlight the areas that require regulatory
attention to facilitate long-term adoption and acceptance of VR.

Parents vs. VR Industry. This tension arises from the VR in-
dustry’s objectives which may differ from parents’ needs or con-
siderations. As shown in the results of RQ1 (section 4.2), parents
tend to emphasize the practical, health and safety aspects in VR
applications, as well as avoiding addiction or potential overuse risks.
However, VR industry, driven by innovation and market expan-
sion, may prioritize product profitability and user retention. This
divergence in priorities and values can lead to conflicts in design,
marketing, and regulation of VR products. For instance, concerns
have been raised by our parent participants about potential data
privacy breaches, such as the industry might exploit their children’s
data for commercial purposes.

Parents vs. Educational and Healthcare Entities. Our find-
ings indicated VR’s potential benefits and concerns in education and
healthcare. Educational and healthcare entities might champion
VR as an innovative tool for enhancing learning and rehabilita-
tion, emphasizing its positive aspects, undermining its potential
negative impacts. This active promotion may lead to a situation
where parents feel pressured to consent their children for VR use
when they still have reservations, particularly in schools where
VR is integrated as part of the community’s required educational
framework.

Parents vs. Children. We found parents and children have
different perspectives regarding VR usage and preference. Our sur-
vey results (see 4.1) indicate that children generally have a more
positive attitude towards VR than their parents, even for dystopia
scenarios. They perceived VR as an exciting and engaging platform
for entertainment, social interaction, and learning, often preferring
more engaging and interactive VR options. This preference can lead
to disagreements with parents who may control and limit their VR’s
usage, which is also noted in prior research on children’s digital
device usage [46]. For instance, when observing the FD scenario,
some children overlooked the aspect of family isolation due to VR
use, instead, focused on the excitement of the VR content, such as
the Minecraft presented in the scenario.

Given these tensions, future research should focus on developing
strategies that mitigate competing interests and priorities between
parents and other stakeholders, and support the roles they play in
their children’s VR technology usage. This requires sufficient infor-
mation, informed consent, and open communication from the VR
professionals and related institutions, that allow parents to make
their own choices. One potential strategy can involve co-design
practices that bring together industry professionals, domain ex-
perts, and families to investigate the properties of VR technologies
(e.g., data collection, sensory requirements), balancing the com-
mercial and developmental objectives and the welfare needs of
children. Prior work [21] highlights adults’ roles in this process:
as users, proxies, experts, and facilitators. This research provides
valuable insights into how parents can be actively involved in the
design process for children’s VR use. Additionally, raising public
awareness and establishing robust ethical guidelines or regulatory
frameworks are crucial to aligning technological advancements
in VR with child welfare. Public actions and choices in the digital
environment have significant consequences for politics, markets,

regulatory effectiveness, equity, and the direction of socio-technical
change [51].

5.2 Design and Research Implications of
Children’s VR Usage

5.2.1 Anticipating and Shaping the Health, Developmental and So-
cietal Impacts of Children with VR Exposure. Concerns about the
impacts of VR on children’s health, development, and social connec-
tions (Sections 4.2.2 and 4.2.1) necessitate a thoughtful approach to
the design and research of VR technologies, leading to several key
implications. First, longitudinal studies are essential to understand
the long-term impacts of VR on children’s physical, cognitive, and
social development. Although there are many studies investigat-
ing the impact of children’s VR usage on their health (e.g., motion
sickness and visual impact [15, 65, 81]), most of the work focused
on short-term impact from one or two times study in lab environ-
ment. Future research should investigate the long-term impact of
VR on children’s health and well-being. Notably, when performing
long-term study in a more natural setting, researchers must care-
fully consider the effects and interactions with other digital and
technology usage that may interfere with VR.

Second, VR technology and content should be designed to sup-
port children’s physical, cognitive, and emotional development and
contribute positively to a child’s growth. For example, one way to
promote health is to encourage more physical activity and incorpo-
rate VR experiences’ haptic capabilities. This could include sports
and fitness applications or games that require physical movement,
thus promoting a healthy balance between virtual and physical play
(e.g., [6, 12]). Another example is that VR systems should incorpo-
rate features that promote social interactions between the virtual
and physical worlds. This can be achieved by designing multiplayer
applications that encourage collaboration and communication be-
tween the two worlds (e.g., mixed reality [66]) or by integrating
real-world tasks into the VR experience to foster community bonds
and peer connections.

Moreover, developing child-friendly questionnaires for the as-
sessment of VR for children is crucial. For example, one study
adapted the motion sickness questionnaire [47] by using the Wong-
Baker FACES Pain Rating Scale [86] to create a pediatric question-
naire. Yarosh et al. [87] proposed an affective benefits and costs of
communication questionnaire to understand communication me-
dia, including VR. This questionnaire was adapted for children by
simplifying the wording and making the questions clearer; it also
used the recommended Likert-type scale focused on the frequency
of events within a specific period[20], rather than a scale based
on agreement (e.g., from ‘never’ to ‘always’, instead of ‘strongly
disagree’ to ‘strongly agree’). Future research should refine and
expand assessment tools specifically tailored for children in VR en-
vironments. This includes creating methodologies that accurately
capture and interpret children’s unique cognitive, emotional, and
physical responses to VR experiences.

5.2.2 Creating Children-Centric VR Ecosystem for Safety, Privacy,
and Inclusivity. In sections 4.2.3 and 4.2.4, we identified crucial
aspects of ensuring safety, privacy, and inclusivity in the VR ecosys-
tem. The extensive tracking and recording of children’s interactions
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in VR pose significant challenges in protecting their rights, exacer-
bated by the lack of comprehensive regulations and mechanisms
to support children’s autonomy [58, 76]. Responding to these chal-
lenges, we propose implications for children-centric VR ecosystem
for safety, privacy, and inclusivity.

First, future research should promote children’s data literacy in
VR contexts. This involves educating youths about data processing,
privacy, and confidentiality while instilling a deep understanding of
data flows and life cycles [27]. Calls for mainstreaming media liter-
acy education and raising awareness are complemented by urging
policymakers to improve data controllers’ public-facing mecha-
nisms, including transparency, accountability, and redress. Prior
work in this area includes [51, 52], which conducted focus group
discussions with children aged 11-16, in addition to interviews with
parents and educators, using real-life scenarios to stimulate con-
versation on digital opportunities, risks, and practical dilemmas.
Bilstrup et al. explored ways to design tools and activities to support
children’s data literacy [16]. Further research into tools to support
VR-specific data literacy is necessary. Following the design princi-
ples to support data literacy in children [16], tool developers should
prioritize making those data (e.g., biometric and behavioral data
collected in VR) emotionally engaging and personal and offering
contextualized data representations to facilitate reflection.

Second, develop child-friendly authentication methods in VR to
provide children with the ability to keep their own data secured.
Current symbolic input methods for authentication in VR (using
text, figures, or characters) are challenging for young children due
to the development of their fine motor skills and memory retention
capabilities [55]. Context-based authentication methods, such as
selecting sequences of objects in VR environments [30] or choosing
directions in virtual scenes [39], show promise for younger users.
These methods may increase initial entry time but offer greater
potential for secure and accessible authentication for children in
VR. Besides context-based authentication, future research can also
include exploring biometric authentication techniques, such as
voice recognition, which are more intuitive for children.

Third, implement child-centered systems to promote online
safety and inclusivity. This encompasses strategies like developing
user-friendly reporting tools with clear instructions and immediate
feedback mechanisms to simplify the process for children to report
inappropriate content or behavior. Emphasizing diverse content
representation is also vital, ensuring that a wide range of cultures,
abilities, and genders are reflected in VR content to foster an in-
clusive environment. Many studies have been done to improve VR
accessibility (e.g., assisting low vision [88] and deaf people [40]).
When it comes to children, additional attention are necessary to
account for variations in motor skills development and attention
span, as children exhibit diverse developmental stages.

5.2.3 Developing Flexible and Collaborative Parental Involvement
Mechanisms. Our findings in section 4.3.2 show parental supervi-
sion and control is important to guide children’s technology use
and teach them how to be responsible with their devices. Besides,
careful design of parental involvement mechanisms can serve as
important strategies to reduce concerns of health risk, social iso-
lation and security issues. More flexibility and collaboration are
needed in the design of parental involvement mechanisms.

First, develop tools that enhance parental involvement by offer-
ing flexible data access, screen time, content, and activity supervi-
sion and control. A major challenge with VR is the difficulty for
parents to monitor their children’s immersive environment. Cur-
rent solutions, such as the casting feature, offer limited oversight
capabilities. There is a clear need for monitoring tools that are intu-
itive and non-intrusive, flexible in both time and methods to cater
to various contexts and schedules. For instance, developing systems
that allow parents to monitor their child’s VR activities in real-time
(synchronously) and also view recorded sessions (asynchronously)
for later assessment would be beneficial.

Second, provide collaborative content control between parents
and children. Numerous existing tools, such as Bark [9] and Aura [5]
for phones and PCs, assist parents in limiting their children’s ex-
posure to inappropriate content. However, these tools often rely
solely on rules set by parents or companies, neglecting the fact
that parents and children may have differing content preferences
and VR expectations. This discordance is highlighted in Section 5.1.
Previous research [46] has noted children’s desire for less parental
control over their technology use, advocating for more autonomy
in their interactions with devices. Excluding children from the
decision-making process about content and usage restrictions can
lead to misunderstandings about these limitations and potential
conflicts in technology usage. Prior works have explored joint over-
sight involving children [3, 37]. This strategy engages children in
learning about digital rules and provides parents with a control
mechanism that aligns with their concerns. Future research should
focus on expanding this collaborative approach to content control,
ensuring that both parents’ concerns and children’s preferences are
balanced.

6 CONCLUSION
In order to investigate ethical issues and design considerations of
children (7-13) using VR, we utilized anticipatory methods to create
scenarios and conducted surveys and interviews to collect primary
data from 67 children and 55 parents. Our analysis of both quanti-
tative survey data and qualitative interview responses highlighted
four ethical concerns: the erosion of physical community bonds,
potential long-term health and developmental impacts, risks to
safety and privacy, and issues related to equity and inclusion. Addi-
tionally, we identified two key considerations for the design and
implementation of VR for youth: promoting open communication
to recognize both the benefits and risks, and supporting parental
supervision and control. Our research contributes to the empirical
understanding of VR ethics for children and offers valuable design
and research considerations for the utilization of VR by children.

7 SELECTION AND PARTICIPATION OF
CHILDREN

We received IRB permission to work with the Driven to Discover
Research Facility on the fairgrounds at the Minnesota State Fair.
A total of 67 children (primarily in the 7-13 age range) and their
guardians participated in this study. Participant recruitment for
this study was conducted as families with children passed by the re-
search facility on the fairgrounds. The study methodology involved
an introduction to VR via an exploration system, followed by a
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scenario-based survey and semi-structured interview, focusing on
VR’s implications in family, educational, and healthcare contexts.
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Figure 8: Education Utopia (EU): VR experiences augmenting an after-school STEM program.

Figure 9: Education Dystopia (ED): VR shifts to education entirely within a virtual school setting.
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Figure 10: Healthcare Utopia (HU): Use of VR for distraction during children’s medical MRI procedures.

Figure 11: Family Utopia (FU): Family engaging together in VR gameplay.
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Figure 12: Family Dystopia (FD): Family members individually immersed in separate VR experiences while together physically.
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