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Abstract:
Virtual reality technologies have become increasingly ubiquitous, popular, and

successful at reading the users' kinesthetic data to render and pipe back immersive
environments. Children are a growing user group of immersive virtual reality (IVR) for
entertainment and educational purposes. The paucity of large and long-term studies of
children's experience of virtual reality means that little is certain of how these differ from the
adult experience. While prior research has examined the threat that IVR technologies pose in
further enabling invasive surveillance capitalist practices, the confluence of factors of children in
IVR, where younger users are more susceptible to dark patterns such as embedded advertising,
remains to be explored. This work seeks to evaluate the extent of the threats and some of the
benefits to children by considering perspectives from the philosophy of childhood, as well as
applying surveillance capitalism concepts to show how children in IVR represent a new and
unprecedented avenue of behavioral prediction and modification. Immersive virtual reality
enables datafication via intimate spatial sensors; IVR extends deeply embedded advertisements
via the blurring of content and noncontent; IVR is especially salient to children both socially and
sensorially. While these capabilities make IVR a valuable tool across child-facing disciplines
from education to research to medicine, these same capabilities render IVR a new conduit for
child-targeted surveillance capitalism, deserving of renewed scrutiny and specific regulation.



1. Introduction
On October 7th, 2022, the New York Times published an article titled This is Life in the

Metaverse. Kashmir Hill, a privacy reporter, donned a Quest 2 virtual reality headset and found
herself peering into Horizon Worlds, the three-dimensional, real-time social network world within
the ‘Metaverse’ of the newly christened Metaverse Platforms Inc. (formerly Facebook). Still in its
early stages, the human inhabitants operating the floating avatars of the Metaverse that Hill
encountered were pioneers of the new world, discovering, inventing, and sometimes pushing
the proper etiquette of how to converse and socialize in Meta’s virtual reality. One user group,
not necessarily invited to the virtual party, proved surprisingly ubiquitous in Hill’s adventure -
children.

These younger users were not easily discerned at first, as it is not currently possible to
customize one’s avatar to appear childlike - but vocal cues and content quickly often an age
gap, as one avatar stepped onto a virtual stage for a comedy performance: “‘Want to hear a
story about my school?’ he asks in a youthful voice that suggests a tale of sixth-grade woes''
(Hill, 2022). Hill and her interviewees note the constant presence of children in the Metaverse,
even in virtual spaces specifically reserved for users over the age of eighteen. The Quest 2
Headset user manual notes that the product is not intended whatsoever for anyone under the
age of thirteen, but Hill’s five-year-old child is enamored with the headset and is allowed to try
out a simple video game in virtual reality. Other reviews of the Horizon Worlds application and
journalists covering the topic also note the surprising presence of kids in the Metaverse,
highlighting that the virtual mixing of young kids and adults represents a new possibility for
online sexual abuse (Oremus, 2022). As virtual reality technology becomes more widespread,
and more children find their way onto virtual reality platforms, what new issues arise, and how
do older problems of children’s media use change?

Virtual reality, or “VR”, is something of a catch-all phrase referring usually to a navigable
world displayed to a user via a headset that replaces sensory input from ‘real’ reality with
simulated input from another coherent ‘virtual one’. This is usually achieved through the use of a
headset worn in front of the eyes, such as Meta’s Quest 2. There are other acronyms that
populate the space between ‘real’ and ‘virtual’ reality - the terms ‘augmented reality’ (AR),
‘mixed reality’ (MR), and ‘extended reality (XR)’ all refer to a blend of virtual input layered onto
or replacing real-world input. This article focuses on ‘immersive’ virtual reality (IVR), which
“places users directly into virtual scenarios by blocking out the physical world, creating vivid and
personal environments” (Bailey and Bailenson, 2017). The most recent five years of innovation
have seen the rise of commercial virtual reality technologies, their initial adoption, and heavy
investments in this market from the biggest technology companies. In the year 2021, Meta took
a $10 billion hit to its bottom line to invest in ‘Facebook Reality Labs’, its AR/VR/Metaverse
development division (and the descendant of Oculus, a groundbreaking crowd-funded VR
startup acquired by Facebook in 2014 for $2 billion) (Dredge, 2014). Google, HTC, Sony, and
Microsoft have also made expensive forays into the space (Egliston and Carter, 2021).

Commercially-viable immersive IVR headsets, which set off this boom in IVR-related
investments, were made possible only recently with advances in relatively cheap computational
power and miniaturization (Egliston and Carter, 2021). With these investments came a bevy of
IVR research, often focused on how to optimize the user’s experience of being ‘present’ in the
virtual space, rather than the real space in which they sit (Gugenheimer et al., 2019,



Sanchez-Vivez and Slater, 2005). Designers often aim to create a sense of presence via
immersive technologies, where presence is the subjective experience of the individual enabled
at a nonconscious level by multisensory coherent experiences and the fidelity of sensory-motor
mappings in the virtual world (Bailey and Bailenson 2017a). The ultimate aim of immersive VR,
then, is for the user to lose themself in the virtual world to the point where it seems real to them.
Ideal presence is ‘the illusion that a mediated experience is not mediated’ (Lombard and Ditton,
1997, as quoted in Jones and Dawkins, 2018).

The increasingly realistic nature of IVR technologies is especially salient to children, who
are especially sensitive to rich sensory experiences (Bailey and Bailenson, 2017a). In many
cases, this makes IVR a beneficial tool - for education, pain management, and behavioral
research and measurement. However, specifically when considered through the lens of the
economic imperatives of the companies that produce them, children’s experience of virtual
reality presents a challenge that deserves renewed scrutiny. The convergence of improvements
in the statistical and machine learning tools of surveillance capitalism with innovations in the
immersiveness of virtual reality technology results in a new means of behavioral modification for
which children are the most vulnerable user group.

Modern developmental theories of how children construct concepts of the world, and
how they behave in it, hinge on the gathering of information about their immediate environment
via observation of the world to which they are exposed (Clement and Koenig 2018, Bandura and
Walters, 1977). Children have been increasingly exposed to digital media as significant parts of
their environment and tools through which to experience their environment, from television to
personal computers to smartphones, throughout the last thirty years. Over these three decades,
these media have become more proximal to the child, from the television across the room, to
hand-held devices, culminating in modern wearables and headsets. Furthermore, these media
have allowed for increasingly complex interactions as communication channel capacities
between child and machine have increased, from highly pixelated televisions on which one
could only change the channel, to multisensory immersive navigable worlds run on systems that
read physiological signals as inputs. These decades also saw the widespread adoption of the
internet and its integration into daily life, as well as the economic rise of the corporations that
produce and sell the hardware and software elements of the machines and the internet.

The apparent consensus from medical, developmental, and educational experts
throughout this progression of adoption of new digital media technologies has been neither an
endorsement nor a denouncement. Rather, moderation has been the emphasis, and the matter
has been seen as nuanced and highly dependent on the age, temperament, and habits of the
child, as well as the specific content and themes of the media itself (Wilson, 2008;
Hassinger-Das et al., 2020). However, with the aforementioned progression of proximity and
intimacy in the child-device relationship comes the shifting of concerns. Personal cyberbullying
was not possible via the centralized one-to-many television broadcast model, but required
peer-to-peer connections now afforded by social media. Privacy worries regarding
location-tracking became more relevant when computers became small and powerful enough to
carry in one’s pocket as a smartphone, and with children particularly as the average age of
first-smartphone-use decreased (Sipior et al., 2014, Rideout, 2019). Widespread outcry over
large technology firms capitalizing on children’s data for targeted advertisements occurred after
machine learning and statistical innovations made such monetization possible. Virtual reality



technologies, as capable of presenting content in an unprecedentedly immersive manner and as
reliant on especially detailed spatial data from user and environment, bring both entirely novel
concerns and compound existing ones. This necessitates this investigation at the intersection of
childhood studies, empirical psychology approaches to children in IVR, and critical technology
studies of IVR.

There already exist largely separate bodies of work on the empirical psychology of
children’s experience of virtual reality and the moral and social values baked into technologies
such as IVR. However, these approaches are infrequently considered at once. As investments
in virtual reality technologies ramp up and more IVR headsets are brought into homes and used
by children, the multidisciplinary problems posed by children’s use of immersive commercial
virtual reality grow in relevance (Aubrey et al., 2018). This article lays out modern theoretical
understandings of childhood, empirical psychology research into children’s experience of virtual
reality, and the recent rise of commercial virtual reality through the lens of surveillance
capitalism. Put in dialogue together, these lines of thinking form an attempt to delimit the nature
of the threat to children’s rights and well-being, and imagine the form such a threat may take as
virtual reality technologies become increasingly ubiquitous. Immersive virtual reality enables
datafication via intimate spatial sensors; IVR extends deeply embedded advertisements via the
blurring of content and noncontent; IVR is especially salient to children both socially and
sensorially. While these capabilities make IVR a valuable tool across child-facing disciplines
from education to research to medicine, these same capabilities render IVR a new conduit for
child-targeted surveillance capitalism, deserving of renewed scrutiny and specific regulation.

2. Children, Well-being, Rights, and Digital Media
In considering the harms and benefits of immersive virtual reality for children, who

counts as a child must first be addressed, as well as how the well-being and moral rights of
children differ from those of adults. This section outlines key ideas from the field of childhood
studies and discusses recent regulation in the US of internet companies’ use of children’s data.

The legal age of maturity is 18 years old in the US, but the brain may not stop its
maturation and development until 25 years of age (Berman et al., 2009). However, this is not a
linear process, and it could be argued that in many ways, the maturity and capability of a
13-year-old are closer to that of a 20-year-old than that of, say, a 6-year-old (Tomlin, 2018,
Skelton, 2018). One useful definition describes children as those whose capacities have not yet
developed as compared to adults due to their age, which will do for this article (Brighouse and
Swift, 2014, as referenced in Hannan, 2018). In terms of well-being, Skelton (2018) spells out
the objective-list approach: one may make a list of non-instrumental goods for a child, where
fulfilling these items on the list improves the child’s well-being. One example of such a list is
Brighouse and Swift’s (2014) five non-instrumental goods for children: meeting physical
requirements like food, time outside, and exercise; cognitive requirements “comprising an
interest in acquiring reflective capacities sufficient for autonomy;” emotional requirements for
connection and control; a moral requirement, where children ought to learn what constitutes
moral behavior and practice it; a final requirement is the enjoyment of childhood itself (Skelton,
2018). While adults might have similar requirements for well-being, the focus with children is the
continuing acquisition of the ability to make one’s own well-being as included in each item on
the list.



Another useful perspective examines how the rights of children differ from adults: via the
still-emerging nature of their autonomy. As Noggle (2018) lays out this problem, the interests
approach holds that rights exist to protect what is essential to one’s well-being (including,
usually, autonomy) whereas the will approach to rights holds that rights exist to protect an
individual’s autonomous choice, particularly because people are autonomous. Progressive Era
children’s activists of the early 20th century sought and achieved reforms that protected
children’s rights as interests to be protected (i.e., children have a right to their well-being list in
the previous paragraph). A second childrens’ rights movement in the late 20th century fought in
contrast for the child’s right to higher levels of self-determination, hingeing on the idea that aside
from babies, children can be autonomous if afforded autonomy. The modern viewpoint takes a
continuous approach where very young children are to have their interests protected and older
children are to gradually have their liberty protected (Noggle, 2018). This leaves a very
interesting midway point, where children in the range of 9-13 years of age who can be expected
to have developed some autonomy but not yet close to full adult capacity may see a range of
approaches - treated as having rights only to protect their interests versus treated as completely
autonomous. The notion of autonomy is a controversial one, especially in children (Hannan,
2018). Hannan, after reviewing possibilities, concludes we should take autonomy as a
domain-specific and continuous property (her example: choosing who to spend time with is
different than choosing a career), and that “children’s autonomy develops gradually” expanding
across domains and degrees over time (Hannan, 2018).

To summarize these concepts, childhood from birth possesses non-instrumental goods
as a well-being list, although at birth, this does not include autonomy (babies are not
autonomous and have no right to autonomy). As children develop more capacities and become
more autonomous, autonomy becomes more important on their well-being list, and therefore as
a right that they increasingly have.

Broadly stated, the use of digital technology to mediate experience could then be seen
as contributing to these well-being list items and definitions of children’s rights in some ways
and detracting from them in others. The use of any digital media might take time away from
exercising but allow for more autonomous cognitive exploration. Immediately one could note
that technology such as immersive virtual reality would not be fit for children who are so young
as to be unable to verbally express themselves or who are still learning fundamental physical
principles about the world, i.e., toddlers. But what about children at five years old, like the
daughter of the reporter from the introduction, who have some motor skills, have usually begun
education, can express basic feelings and desires, and whose autonomy is still early in the
process of full development? Similarly, it is not immediately clear how the use of digital media
would bear on the rights of children in general, i.e., their growing autonomy, when examined
independently of the content shown.

However, with internet and web-based game use increasing in the 1990s, US lawmakers
chose to legislate digital media use during an era of childhood: restrictions specially prohibit
technology companies from mishandling user data when the user is below the age of 13. This is
held by a rule dubbed the Children’s Online Privacy Protection Act (COPPA). Passed in 1998 by
the US Congress, and set into effect in 2000, COPPA empowered the Federal Trade
Commission to enforce regulations that make illegal the collection of a 12-year-old or younger
child’s personal information by operators of commercially-purposed websites unless fulfilling



several requirements. Essential requirements include notice regarding the information obtained,
the consent of the parents that the information is being gathered, the parents’ ability to review
the information, lack of gamification that induces the divulgence of personal information, and
ensuring the security of the information gathered (Jammtgard, 2000). What these measures
aimed to achieve was to stop websites from selling children’s data to the highest 3rd party
bidder as well as to make it harder for predators to make use of identifying online data to target
children (Levinson, 2021). What they acknowledge is that younger children are more vulnerable
online to manipulations such as gamification or exploitation. As complying with these regulations
can be onerous, some platforms, such as Facebook and some apps implemented for the Quest
2 immersive virtual reality, simply block users from making an account if they state their age to
be less than 13. Spaces like Meta’s Horizon Worlds therefore simply are not designed for
younger users, leading to a lack of protective implementations that allow children to exit
uncomfortable virtual situations (Oremus, 2022).

Writing a critique of COPPA’s recent implementation, Levinson (2021) elucidates how the
Federal Trade Commission’s recent case against YouTube, an online video platform owned by
Google, failed to fully penalize the company for its violations and set a poor standard for further
incursions into targeted advertising against children. According to a 2020 survey from Pew
Research, 80% of US parents of children younger than 12 reported that their kids watch videos
on Youtube, 84% of them with a frequency of at least a few times a week (53% daily) (Pew
Research Center Youtube Study). The highest-earning YouTuber of 2019 was a 8-year-old child
named Ryan Kaji, who helped popularize ‘unboxing’ videos, which simply feature Ryan
unwrapping and reviewing a new toy. His videos pulled in almost 29.5 million USD that year
alone. Many of his videos controversially include “embedded advertisements,” where the
advertised product is included in the content of the video, and its advertised nature is not made
clear, or sufficiently clear to its primarily younger audience that has not yet learned to read a
disclaimer (Levinson, 2021).

YouTube Kids, the part of the site meant to host videos specifically for children, has
come under fire for recently strange and disturbing content that was auto-played or
recommended to its young viewers (Papadamou et al., 2020; Bridle, 2017; Orphanides, 2018,
Balanzategui, 2021). Given the extremely large and young base of YouTube users and
YouTube’s model of paying content creators some portion of advertisement revenues, where
more streams earn the creator more money, producing viral videos for children on YouTube can
be highly lucrative, as we can observe in the case of Ryan’s World. In a bid to piggyback onto
the viral pull of trending kid’s video keywords, many channels, sometimes called ‘content farms’,
upload high volumes of low-quality animated videos featuring trending or popular characters
(such as ‘Peppa Pig’ or Frozen’s ‘Elsa’), acting out a video in a trending format (such as a
nursery rhyme video or a ‘Finger Family’ video), as the demand for such content is strong
(Bridle, 2017). This proliferation of largely generated content often yields highly ‘uncanny’
results, where animated characters move and speak in unnatural ways, voiced sometimes by
script-to-speech algorithms rather than by voice actors. Bridle (2017) notes that even when
these videos are acted or voiced by humans, it is difficult to determine to what extent the
YouTube algorithm has shaped the content, as the same unusual array of characters and
behaviors reappears. Videos featuring these content keywords are boosted because the topics
are viral and popular, further increasing their virality and popularity, then creating a demand for



creators to lean further into mixing and matching trends to produce more similar content, in an
odd, generative loop (Bridle, 2017). Reports of this phenomenon broke into the mainstream
media in YEAR, leading to wider discussion and concern over disturbing videos on YouTube
that are directly recommended to children (Balanzategui, 2021).

YouTube's autoplay, especially when it leads to dark or dangerous content, is working
against children’s well-being in that they may learn dangerous or violent behavior, but also in the
sense that their autonomy is being usurped rather than developed. If virtual reality is indeed the
next hot medium for consuming everyday content, as Meta hopes (many are not convinced, i.e.,
Pieters, 2022), then it must be considered how patterns and techniques such as embedded
advertising and algorithmic boosting of inappropriate content may be medium-dependent. In the
next section, medium-specific qualities of virtual reality are discussed with respect to children as
users.

3. Children in Immersive Virtual Reality
Immersive virtual reality is made ‘immersive’ by causing the user to forget that

their experience is being mediated at all. In such an immersed state, the user ideally no longer
notices the pressure of the headset against their face or the fact that the world they are
navigating is projected onto a screen just in front of their eyes. Key to inducing this sense of
presence is the embodiment that one feels in a well-designed virtual reality experience.
Embodiment is the sense of having a physical body in the virtual world, one that moves about
the world according to the user’s intended movements, and may affect the world in ways the
user intends (Bailey et al., 2016). Embodiment in IVR is enabled by tracking technologies built
into the headset and controllers, often held in each hand during use. Compared to web
browsing, or other activities on a laptop, the data gathered are more granular biological
kinematic data rather than purely behavioral on a 2D screen. Some research implementations
include gaze tracking, a feature that may soon become more widely implemented in commercial
IVR, as Meta plans to do with an upcoming IVR headset (Robertson, 2021).

These immersive factors differentiate IVR technologies from earlier forms of
media like television or mobile phone use in that they aim to shut out sensory input from the
outside world completely, making the content inside the virtual world seem much more real. This
has a strong impact, particularly on children. A key study found two relevant differences in
children’s experience of virtual reality as compared to less immersive media: young children
struggle more to inhibit dominant motor responses and they are more likely to perceive
characters as socially real and obey their requests in immersive virtual reality (Bailey et al.,
2019). This study had two conditions - one where the researchers had the children wear an IVR
headset, and one where the kids sat in front of a TV screen. The authors investigated three key
hypotheses: they believed that the increased salience of the IVR condition would make it more
difficult for children to exhibit inhibitory control behavior, that the increased sense of reality of
Grover’s character in IVR would make social compliance to a request more likely, and that the
children’s inclination to share a prized item with Grover would be higher in the IVR condition,
where the character seems more real. The authors were able to show significant effects due to
condition for the inhibition control and the social compliance hypotheses, but not the sharing
hypothesis. They suggested that the increased salience and reality of the character in VR made
the Simon Says inhibitory control task more like playing with a real person, and pointed out that



the easily controllable VR scenarios could be useful for controlled executive functioning testing
(Bailey et al., 2019).

The new immersive affordances of IVR and their psychological impacts on children as
detailed above are in some ways instrumentally good for many items on the children’s
well-being list. Enhancements to education are a prime example. IVR solves key issues that
arise when children are learning via screens, which became increasingly common in the past
decades, especially since the coronavirus pandemic (Hassinger-Das et al., 2022).
Hassinger-Das and co-authors (2020) summarize recent results on the utilities and
shortcomings of educational digital media by evaluating them through the lens of core principles
from the science of learning, referred to as ‘the four pillars of learning science.’ These comprise
‘active,’ ‘socially interactive,’ ‘engaged,’ and ‘meaningful’ aspects of learning (Hassinger-Das et
al., 2020). The authors evaluate television and video media as well as e-books and apps in
terms of how well they enable each pillar. For example, considering the ‘active’ pillar: while
television programming at its baseline is not interactive, programs such as Blues Clues that
encourage participation from young viewers improve the viewer's comprehension of the
educational content (Calvert et al., 2007, as referenced in Hassinger-Das et al., 2020).
Immersive virtual reality, while discussed at the end as a ‘new frontier’, is not evaluated for each
pillar, perhaps due to a paucity of relevant research.

However, the immersive and computable aspects of IVR solve many of the issues
presented by less immersive traditional media when evaluated from the science-of-learning
pillars perspective. Following the previous example, children playing along to a Blues Clues
scene could have deeper interactions with the characters in virtual reality as these characters
could be engineered to conditionally respond to the children’s active participation. This is made
possible by the fact that the child’s movements are necessarily measured via the virtual reality
system. This feedback and the corresponding individualized interaction would allow for a more
active, engaging, and potentially personally meaningful experience. The ability of immersive
virtual reality to render individuals proximal to each other in a virtual space, even when those
users are at a distance in reality, could further enhance the social aspect of such an experience.
Instead of experiencing Blues Clues on their own, children engaged in virtual reality educational
programming could be watching in the same virtual living room as other kids down the block or
across the country.

Immersive VR addresses key issues initially presented by on-screen learning: children
may better associate new concepts with their real-world equivalents, and help limit outside
distraction as compared to traditional media. Aladé et al. (2016) studied the effects of the
interactiveness of educational media (a non-interactive video versus a similar interactive tablet
lesson) on task performance and skill transfer. The authors noted both pros and cons of the
increased interactivity condition, ultimately suggesting that the context of the tablet made it
difficult for subjects to carry forward what they learned into new contexts (Alade et al., 2016, as
cited in Hirsch-Pasek et al., 2019). If the screen-context issue was what was preventing those
subjects from transferring their skills to novel tasks, immersive virtual reality, a medium that
seeks to disappear, could solve this issue by bringing the ‘on-screen’ context into three
dimensions and closer to real life. This same effect could solve a problem illustrated by Gola et
al. (2013), whereby children learn best when playing physically with a representation of the
same character they are watching on the screen (Gola et al., 2013, Hirsch-Pasek et al., 2019).



Furthermore, as immersive VR blocks out sensory input from physical reality, outside distractors
are more limited than when viewing educational content through traditional media, potentially
blocking interruptions to play (Schmidt et al., 2008, Hirsch-Pasek et al., 2019).

Immersive virtual reality should be no substitute for time face-to-face with a human
caregiver. But if the alternative is descending into YouTube Kids as a time sink, even with
content labeled by YouTube as educational (which, as we’ve seen, may not be at all
age-appropriate), perhaps IVR could better serve learning outcomes while keeping the child
occupied. To best understand the motivations of the companies that manufacture and market
IVR technologies to kids, one must consider the method by which these firms make most of their
profits: surveillance capitalism.

4. Children as Targets of Surveillance Capitalism
While the intensely real flavor of IVR offers benefits, the array of potential

dangers to children is broad. A recent literature review (Kaimara et al., 2022) outlines risks in
three categories: physical, cognitive, and psychosocial. Physical risks examined included
cybersickness, obesity, sleep disruption due to excessive blue light; and radiation exposure. In
the cognitive domain, both risks and benefits were associated with attention, learning, and
spatial cognition. Further psychosocial issues were discussed regarding their association with
IVR use, such as anxiety, addiction, and Internet Gaming Disorder. However, notably missing
from this otherwise exhaustive review was a treatment of the risks associated with the new
methods of surveillance capitalism enabled by physiological tracking (body output) and control
over sensory input (body input) technologically required for IVR experiences.

Shoshannah Zuboff’s concept of ‘surveillance capitalism’ is a useful lens through which
to examine corporate technical practices that make use of personal data to target
advertisements, monetize attention, and modify behavior on a large scale. The very companies
that developed and honed these methodologies are those that design the hardware and
software underlying the most popular commercial IVR systems: Meta and Google.

Figure 1 (Figure 2 in The Age of Surveillance Capitalism [Zuboff, 2019]), titled, “The
Discovery of Behavioral Surplus”, begins with users using digital products, like Google Search
or Meta’s Facebook and Instagram products, on the bottom left. Users behave in measurable
ways - they search certain queries, they click on certain photos. This “rendered behavior” feeds
down into the lower loop of analytics, which allows for service improvements, optimizing how
useful a given user’s Google search results are or selecting the cat videos they are predicted to
enjoy. This in turn is designed, in the case of Google, to monopolistically perform a valuable,
everyday service, and in the case of Meta’s social media products, to keep users scrolling
through their social media feeds and returning regularly. The process also feeds this behavioral
data, which Zuboff calls ‘behavioral surplus’, up into the upper loop, fueling the creation of
“prediction products”, also powered by machine learning algorithms. This is targeted advertising
- using the vast data gathered about each user, directly from their entries or covertly from
context, to predict many manners of their behavior with high accuracy. The companies sell these
predictions to advertisers, who capitalize by selling those users exactly the products they were
predicted to have wanted, which is markedly more successful than advertising without prediction
products, yielding massive added value. The companies selling goods and the advertisers they
hire then pay exorbitantly for this service, yielding surveillance revenues and profits, at the end
of the upper loop on the left.



The second key figure, titled ‘The
Dynamic of Behavioral Surplus
Accumulation’, details how Surveillance
Capital mechanisms search out
increasingly invasive and predictive
sources of behavioral surplus, using an
apt snowball metaphor. Each level of the
snowball’s descent toward the village at
the base of the mountain is a source of
data - current mechanisms work off of
user online behavior, which is plenty rich
for massive modern-day revenue. But
ubiquitous computing products like Alexa
are equipped to gather behavioral surplus
on the’ Your Daily Life’ tier, outside of
computer-mediated behavior on the Web.
Next-gen smartwatches now gather data
intimately from the body directly, on the
‘Your Body & Self’ tier. Fully realized
immersive virtual reality for surveillance
capitalism belongs somewhere on this
level, and perhaps towards the ‘Modified
Behavior’ tier at the bottom of the slope,
nearest to the town. Eye tracking is easily
implemented on head-mounted displays,
the data from which yields powerful
knowledge about the salience of any
given object in the environment. The user
that casts a longing gaze at the (virtual)

polished shoes for which he’s been considering a splurge then alerts the shoe company’s
advertisers of the high probability that he is interested. Perhaps there needs to be no human in
the loop, and this user’s high measured salience value of the shoes triggers the same shoes to
be rendered on attractive or high-status individuals in this virtual world, tailored just to this user’s
experience (the same avatar’s shoes could be rendered differently to other users), depending
on the ‘ad spend’ by the shoe company with the platform’s advertising business.

Virtual reality is necessarily a condition in which one’s motor behavior is almost
completely read from and one’s targeted senses are completely written to. Ryan the Famous
Young YouTuber’s embedded ads now become three-dimensional and lifelike, perhaps the Lego
set that was predicted to be popular to a given seven-year-old is made to appear on a shelf of
the virtual room in which he meets and speaks to his friend’s avatar. It can be made to flash and
shake as he passes his tracked eyes over it. Any rendering is possible. Zuboff’s work is useful in
framing the lucrative feedback loops that power the “inevitable” progression of ubiquitous and
powerful displays.



While the operational mechanism of how
profit is gleaned from behavioral surplus has
been clarified, what remains unclear is the
extent of the drawback of this process for
the everyday person. After all, highly useful
services like Google Search and Google
Maps and highly entertaining networks like
Facebook and Instagram are free, in terms
of money, to use. The crux of the argument
for why an individual’s use of these products
is net-harmful, as crafted by Zuboff, takes
the form of a descriptive personal essay.
Key background to this descriptive essay is
her history of surveillance capitalism is her
uncovering of its theoretical underpinnings.
She links the contemporary practice of
predicting user behavior to the theories of B.
F. Skinner, who put forward evidence from
his studies on operant conditioning to argue
that animal behavior was a function of
stimuli and their context and that behavior
was shapeable with carefully crafted reward
and punishment programs. Skinner also
argued philosophically and prescriptively via
his novel, Walden Two (1948) and other
works, such as Beyond Freedom & Dignity
(1971), that not only were humans in a
behaviorist sense ‘programmable’ but that
they should indeed be ‘programmed’ on a
societal scale, as he considered individual

‘free will’ to be an illusory construct invented to explain yet-to-be scientifically described
cognitive processes (Zuboff, 2019, p.367).

Zuboff, pulling together ideas on free will from Arendt and Searle, connects
anti-behavioralism freedom to the language of rights, coining ‘the right to the future tense.’ She
begins with the meta example of her efforts to write The Age of Surveillance Capitalism,
describing her experience dedicating hours to the long-term effort of completing the book, out of
her desire to finally accomplish its completion. Her prediction of her own future, and her actions
to make that future a reality, constitute, in her words, her ‘claim to the future tense.’ Extending
Arendt’s concept of will as an ‘organ for the future’, Zuboff brings the appropriations, predictions,
and modifications of the organ for the future into the language of bodily harm:

The freedom of will is the existential bone structure that carries the moral flesh of every
promise… These bones are the necessary condition for the possibility of civilization as a “moral
milieu” that favors the dignity of the individual and respects the distinctly human capacities for



dialogue and problem-solving. Any person, idea, or practice that breaks these bones and tears
this flesh robs us of a self-authored and we-authored future (Zuboff, 2019, 331).

Problems remain with this optimistic treatment, the most pressing of which is the
unpleasant philosophy of behaviorism, that ‘will’ can and eventually shall be reduced to
predictable scientific descriptions, goes still unanswered. Rather, it seems that the course of
action suggested here is that we should not attempt to answer the freedom issue as this poses
problems for the way that we conceive of ourselves and others, and threatens our ‘right to the
future tense’. Zuboff does well to counter that rights don’t have to originate in scientific results to
be useful in protecting the good human life, but rather should be accepted if what was once
taken for granted becomes threatened. In exchange for the ‘free’ service from Google and Meta,
users at scale give up the reins to a small part of their own future, a disastrous cost (Zuboff,
2019).

Kant might have agreed with Zuboff that surveillance capitalism practices of using
prediction products to drive behavioral modification to drive revenue, may be painted as
inhumane, as it threatens the consumers’ autonomy. The Kantian view is that a key separation
between humans and animals is that we are capable of acting for reasons that we have
ourselves come derived instead of solely instinct (Schapiro 1999 as referenced in Hannan
2018). Surveillance capitalism that aims for behavioral modification can be seen as inhumane in
the sense that it aims to manipulate behavior, not through rational argument (i.e., an
advertisement that persuades one via rational argument to buy a product), but through a lower
level, personalized manipulation that is targeted to baser instincts, for example, ‘dark’ design
patterns that make the ‘buy’ button larger to raise the likelihood that you will click it (dark design
patterns). These are, however, often difficult to tease apart, in that surveillance capitalism
practices that martial personal data are sometimes used to craft a personalized yet rational
targeted advertisement. Some individuals prefer targeted advertisements as they may guide the
consumer to products they would want but were not yet aware that they did want (Marrotta et
al., 2015). It can perhaps fairly be said, then, that the calculated, personalized approach, using
personally-tuned behavioral modification techniques to drive consumer behavior, fed with data
beyond what the consumer intended to share, is the aspect that constitutes inhumane
treatment, according to Kant.

Children, in particular, are vulnerable to the now-clearer costs of surveillance capitalism.
By definition, children have a greater quantity of future than adults. However, children have less
of an immediate ‘right’ to their future tense. Zuboff places special importance on the idea of a
promise as a bond between present and future, and a connection to another actor about what
will happen in the meantime. Children cannot make legally-binding promises on their own, and
even more casually, the value of a child’s promise is generally related to their age (one would
expect a 16-year-old to be more likely to keep a promise than a 4-year-old) (Lyon and Evans,
2014). Their right to the future tense is in a sense in the custody of the adult(s) who are caring
for the child. This is especially true according to the view that a child’s autonomy develops over
time continuously, and given that the capacity for autonomy is both required for and protected by
Zuboff’s right to the future tense.

Key surveillance capitalism methods and examples that target children specifically
further illustrate that the child’s right to the future tense is both especially valuable, morally and
monetarily, and especially vulnerable. Education technology, shortened to ‘Ed-Tech’, is a



growing market for software and machine learning products that can streamline teaching and
assessment. A significant portion of the demand in this sector comes from public school
systems, which often contract tech companies to use their software for educational purposes,
prime examples being Google Classroom and ClassDojo. Some of these products are also ‘free’
in the earlier surveillance capitalism sense, in that they churn out profits by measuring and
analyzing user behavior (Figure 1). Stockman and Nottingham (2022) consider the educational
impact of surveillance technologies in schools, uncovering complicated and conflicting power
structures, such as the rights of European children over their digital data under the General
Data Protection Regulation (GDPR) versus the mandate of the school leadership to efficiently
and successfully educate the students. They point to concerns that cash-strapped educators
cannot afford to be critical about tools that come at no monetary cost, setting a poor example for
their pupils concerning critical thinking ability. The authors conclude that digital surveillance in
educational contexts serves many purposes, including the school’s goals, but that third-party
commercialization of data works against the ‘development of a healthy personhood,’ using
David Lyon’s ‘personhood’ concept of identity and responsibility in digital citizenship.

In Stockman and Nottingham’s account, the public interest of education where the goal
is ‘to help the children’ represents a nuanced entry point for surveillance technologies without
protest. The ethical painting of surveillance practices goes from more seemingly black and white
in the case of commercial use to a gray zone when surveillance is employed in the public
interest and not explicitly for profit; for example, a school or federal education bureau that
employs surveillance-enabled educational technologies in the classroom to keep students safe
from online bullying.

That surveillance capitalists would seek out a gray-zone use case/port of entry to a new
user base aligns cleanly with key properties of surveillance capitalism that Zuboff puts forth -
namely that a larger user base is always sought after, and that surveillance capitalism seeks to
remain under the hood, undetected or at least not understood, by the users who generate the
profits. While describing Facebook’s social contagion large-scale research project on Australian
youth, Zuboff highlights Facebook’s successful efforts to manipulate individuals without their
awareness, writing “This evasion is neither accidental nor incidental, but actually essential to the
structure of the whole surveillance capitalist project. Individual awareness is the enemy of
telestimulation because it is the necessary condition for the mobilization of cognitive and
existential resources” (Zuboff, 2019, 306). This line of reasoning leads to the principle that
self-awareness is essential to self-regulation, and therefore a host of other cognitive capacities
that Zuboff asserts compose ‘freedom of will’. Children, who are still learning to self-regulate and
become self-aware, regardless of subtle online influences, are then excellent targets for such
manipulations, as their defenses remain untrained.

The consideration of surveillance capitalism as interfering with one’s right to the future
pertains directly to the philosophy of children’s rights and autonomy, wherein one accepted
theoretical approach to developing a child’s autonomy considers raising a child for a ‘maximally
open future.’ Hannan (2018) insists on the importance of examining the question of children’s
autonomy, pointing out that the autonomy of an individual largely shapes how we should treat
that individual. She argues that children naturally gradually become more autonomous through
development and that if we find that 15-year-olds are as autonomous as 40-year-olds, it is
wrong of us to restrict the teenager’s behavior. Importantly for this discussion, on the subject of



children who are not yet autonomous, Hannan imports Feinberg’s (1992) idea of anticipatory
rights - that it is because of their potential to later become autonomous that young children
should be led to a life with many choices and possibilities over which they may then exercise
their autonomy. This point of view is extended by her treatment of Matthew Clayton’s
independence account of children’s autonomy, which leads to the (somewhat extreme)
conclusion that the job of a caretaker is to keep the life of a child so open as to not actively
enroll them in any activities so as not to usurp the child’s independence even in the slightest,
where possible, even for their later, greater good. Finally, these connect back to Noggle’s (2018)
discussion of children’s rights, which follows similar lines of heteronomous children still deriving
special status as pre-autonomous beings. Feinberg appears yet again with a mention of ‘rights
in trust’.

The threat of surveillance capitalism to the individual's right to the future tense is
therefore compounded in the case of children. Children have a right to an even broader future
tense but, especially for children still lower down on Hannan’s autonomy continuum in most
domains, are not yet able to fully claim that right, and may not yet enjoy its benefits. It is
therefore the job of caretakers and society at large to protect that right-in-trust, pulling from
Feinberg, more directly and explicitly than we do for the full adult individual, which is already too
little, as Zuboff argues passionately for stronger regulation across the board. This idea of
protecting a child’s developing autonomy in safeguarding the openness of their future is in direct
opposition to the surveillance capitalism ideal: the most lucrative futures are the predictable
ones. Zuboff describes it as trading in ‘behavioral futures’. Maximally open futures mean lost
profits. The threat and the corresponding imperative to protect against it compound again in the
case of new immersive technologies such as Immersive Virtual Reality, appealing especially to
children, simultaneously yielding unprecedentedly predictive and lucrative personal information
available to be harvested and milked for surveillance revenue and profits.

5. Tying it all together: Children and Surveillance
Capitalism in Immersive Virtual Reality

For all the surveillance ambitions baked into the business plans of the companies
that manufacture IVR, virtual reality in many ways could be a valuable tool in aiding the ‘goods’
of childhood, as laid out by Noggle (2018) in reference to Tomlin (2018): ‘...free and
unstructured time, play, pretend, and make-believe; a sense of wonder; and an innocence… the
flourishing of a child as a child’ (Noggle, 2018, emphasis in original). As evidenced by the
eagerness exhibited by Kashmir Hill’s (the New York Times reporter) 5-year-old daughter in the
introduction, virtual reality can be seen as a concentrated effort to make make-believe worlds
more real, a heavy investment in play and creativity, not exactly necessary for a child’s
well-being but potentially very germane to it (again, depending on content).

However, to the extent that virtual reality is designed to abet surveillance capitalism
processes, it works fundamentally against a child’s well-being and interest, which include,
perhaps most importantly, the development of autonomy. This final section seeks to elucidate
how virtual reality technology opens new frontiers and capabilities in the data-harvesting and
behavioral-prediction/modification cycles of Zuboff’s Surveillance Capitalism, potentially harming
children’s developing sense of autonomy in the process.



Researchers have begun to warn about the misuse of non-verbal data via IVR
technologies. Writing in the Pediatrics volume of the Journal of the American Medical
Association, Jeremy Bailenson emphasizes the volume and intimacy of the data gathered via
tracking capabilities, noting that 20 minutes of VR use can yield approximately 2 million data
points. Additionally, these data consist of largely involuntary or nonconscious responses, as
compared to more intentional behaviors via the clicks and text entry that can be measured on
the internet (Bailenson, 2018). Egliston and Carter explore Meta’s Oculus products through the
lens of Critical Data Studies, examining how spatial sensing marshaled for IVR technologies
may ‘reinforce unequal power relations.’

The ability to read from the body at new levels is not the only concerning capability
introduced by IVR--by writing directly to visual and auditory senses (and increasingly other
senses too, see Micaroni et al., 2019 and Dangxiao et al., 2019), virtual reality’s latest step
comes ever closer to closing the loop between measuring what is desired and producing it.
Generative algorithms such as Generative Adversarial Networks, or more recently, stable
diffusion algorithms could perhaps largely relegate humans to just monitoring the creative loop.
Instead of targeting results calculated from physiological data encouraging an advertiser to
embed a certain brand of toy in a specific young user’s virtual playspace, more subtle
computations could take place where the playroom, from the proportions to the colors, is itself
generated to optimize behavioral variables such as toy use or brand preference. This takes
‘embedded’ advertising to a new level - the nudge or behavioral modification becomes more
deeply embedded in the user environment, in ways that are inexplicable from the machine back
to the human developer - derived covertly from the many millions of gathered data points.

As before, this follows with the principle of surveillance capitalism’s desire to maximally
obscure its workings to its targets. Immersive virtual reality in this sense is the ideal medium for
surveillance capitalism, one that seeks to disappear from the user’s gaze by coming so close
that it is not looked at but looked through, not acted upon but acted within, more appendage
than an external device. Furthermore, the content/real-life boundary blurs within VR. Whereas
all content on social media platforms like Instagram was identifiable as content, contained within
the boundaries of the screen, virtual worlds make social sharing of space possible. Hill, the New
York Times reporter, attends standup comedy in the Metaverse. While this was one-to-many
with a Facebook video, Hill can turn to the avatar next to hers and talk about the performance -
a many-to-many situation. When these worlds are constructed by social media companies, it
may become difficult to discern the extent to which a given interaction is content versus an
uncurated experience. That distinction itself could break down. Children already have trouble
determining when a character they like such as in a YouTube video is performing a service for
an advertisement to sell them something. Children learn that actors, playing characters other
than their own person, do not appear integrated into real life but on screens or stages only.
Embedded characters, made more real in immersive virtual reality, could have heighten
persuasive power to child users than the same characters in two dimensions (Bailey et al.,
2019), giving developers more powerful tools for behavioral modification in service of
surveillance revenues.

The scope of this work was to uncover the surveillance capitalist threat posed by IVR to
children’s well-being, crucially its impact on the developing autonomy of child users. Specifically,
as children are still building their understanding of advertiser motives as well as learning to



discern fantasy from reality, they remain prime targets for targeted ads on YouTube and other
platforms. Because virtual reality technologies afford developers unprecedented access to the
physiological and kinesthetic data required as input to the device, IVR could quickly become a
valuable new tool for surveillance revenues, as hinted to by Facebook’s pivot to Meta and the
Metaverse. The confluence of these factors--young users, vast data flows, increasingly
immersive and seemingly unmediated virtual worlds--yield a considerable new problem for
regulators and caregivers to consider. This view is beginning to drive further regulatory action,
with US lawmakers signaling intent to marshal existing internet protections (COPPA, as
discussed earlier) for children and their data in virtual reality spaces (Markey, press release,
2022). While COPPA has had only mixed success as a tool for reigning in tech giants from
mining children’s data for profit (Levinson, 2021), these developments may prove crucial in the
success of efforts to protect children’s developing autonomy in virtual spaces.

References

Ahmadpour, Naseem, Andrew David Weatherall, Minal Menezes, Soojeong Yoo,
Hanyang Hong, Gail Wong, and others. “Synthesizing Multiple Stakeholder
Perspectives on Using Virtual Reality to Improve the Periprocedural Experience in
Children and Adolescents: Survey Study.” Journal of Medical Internet Research 22, no.
7 (2020): e19752.

Aitamurto, Tanja, Andrea Stevenson Won, and Shuo Zhou. “Examining Virtual Reality for
Pro-Social Attitude Change.” New Media & Society 23, no. 8 (2021): 2139–43.

Araiza-Alba, Paola, Therese Keane, Won Sun Chen, and Jordy Kaufman. “Immersive
Virtual Reality as a Tool to Learn Problem-Solving Skills.” Computers & Education 164
(2021): 104121.

Araiza-Alba, Paola, Therese Keane, and Jordy Kaufman. “Are We Ready for Virtual
Reality in K–12 Classrooms?” Technology, Pedagogy and Education, 2022, 1–21.

Aubrey, J Stevens, MB Robb, J Bailey, and J Bailenson. “Virtual Reality 101: What You
Need to Know about Kids and VR.” San Francisco: Common Sense, 2018.

Bailenson, Jeremy. “Protecting Nonverbal Data Tracked in Virtual Reality.” JAMA
Pediatrics 172, no. 10 (2018): 905–6.

Bailey, Jakki, Jeremy N Bailenson, Andrea Stevenson Won, June Flora, and K Carrie
Armel. “Presence and Memory: Immersive Virtual Reality Effects on Cued Recall.” In
Proceedings of the International Society for Presence Research Annual Conference,
24–26, 2012.

Bailey, Jakki O, and Jeremy N Bailenson. “Considering Virtual Reality in Children’s
Lives.” Journal of Children and Media 11, no. 1 (2017): 107–13.

———. “Immersive Virtual Reality and the Developing Child.” In Cognitive Development
in Digital Contexts, 181–200. Elsevier, 2017.



Bailey, Jakki O, Jeremy N Bailenson, and Daniel Casasanto. “When Does Virtual
Embodiment Change Our Minds?” Presence 25, no. 3 (2016): 222–33.

Bailey, Jakki O, Jeremy N Bailenson, Jelena Obradović, and Naomi R Aguiar. “Virtual
Reality’s Effect on Children’s Inhibitory Control, Social Compliance, and Sharing.”
Journal of Applied Developmental Psychology 64 (2019): 101052.

Balanzategui, Jessica. “‘Disturbing Children's YouTube Genres and the Algorithmic
Uncanny.” New Media & Society, 2021, 14614448211049264.

Bandura, Albert, and Richard H Walters. Social Learning Theory. Vol. 1. Englewood cliffs
Prentice Hall, 1977.

Berman, Stuart M, Kathryn Brown, Patricia Dittus, Corinne David Ferdon, Lorrie E Gavin,
Sara Harrier, Laura Kann, et al. “Sexual and Reproductive Health of Persons Aged
10-24 Years–United States, 2002-2007,” 2009.

Berriman, Liam, and Giovanna Mascheroni. “Exploring the Affordances of Smart Toys
and Connected Play in Practice.” New Media & Society 21, no. 4 (2019): 797–814.

Bibri, Simon Elias, and Zaheer Allam. “The Metaverse as a Virtual Form of Data-Driven
Smart Urbanism: On Post-Pandemic Governance through the Prism of the Logic of
Surveillance Capitalism.” Smart Cities 5, no. 2 (2022): 715–27.

Blascovich, Jim, and Jeremy Bailenson. Infinite Reality: Avatars, Eternal Life, New
Worlds, and the Dawn of the Virtual Revolution. William Morrow & Co, 2011.

Borzekowski, Dina LG. “Constancy (the New Media ‘C’) and Future Generations.” Health
Education & Behavior 46, no. 2_suppl (2019): 20S-29S.

Botella, Cristina, Javier Fernández-Álvarez, Verónica Guillén, Azucena García-Palacios,
and Rosa Baños. “Recent Progress in Virtual Reality Exposure Therapy for Phobias: A
Systematic Review.” Current Psychiatry Reports 19, no. 7 (2017): 1–13.

Bridle, James. Something Is Wrong on the Internet. Vol. 6. November, 2017.
Calvert, Sandra L. “Children as Consumers: Advertising and Marketing.” The Future of

Children, 2008, 205–34.
Canosa, Antonia, and Anne Graham. “Tracing the Contribution of Childhood Studies:

Maintaining Momentum While Navigating Tensions.” Childhood 27, no. 1 (2020):
25–47.

Carter, Marcus, and Ben Egliston. “Ethical Implications of Emerging Mixed Reality
Technologies,” 2020.

———. “What Are the Risks of Virtual Reality Data? Learning Analytics, Algorithmic Bias
and a Fantasy of Perfect Data.” New Media & Society, 2021, 14614448211012794.

Coco-Martin, María B, David P Piñero, Luis Leal-Vega, Carlos J Hernández-Rodríguez,
Joaquin Adiego, Ainhoa Molina-Martín, Dolores de Fez, and Juan F Arenillas. “The
Potential of Virtual Reality for Inducing Neuroplasticity in Children with Amblyopia.”
Journal of Ophthalmology 2020 (2020).



Cummings, James J, and Jeremy N Bailenson. “How Immersive Is Enough? A
Meta-Analysis of the Effect of Immersive Technology on User Presence.” Media
Psychology 19, no. 2 (2016): 272–309.

Dangxiao, Wang, GUO Yuan, LIU Shiyi, Yuru Zhang, Xu Weiliang, and Xiao Jing. “Haptic
Display for Virtual Reality: Progress and Challenges.” Virtual Reality & Intelligent
Hardware 1, no. 2 (2019): 136–62.

Decuypere, Mathias, Emiliano Grimaldi, and Paolo Landri. “Introduction: Critical Studies
of Digital Education Platforms.” Critical Studies in Education. Taylor & Francis, 2021.

Dewe, Hayley, Janna M Gottwald, Laura-Ashleigh Bird, Harry Brenton, Marco Gillies,
and Dorothy Cowie. “My Virtual Self: The Role of Movement in Children’s Sense of
Embodiment.” IEEE Transactions on Visualization and Computer Graphics 28, no. 12
(2021): 4061–72.

Diaz-Hennessey, Samantha, and Eileen R O’Shea. “Virtual Reality: Augmenting the
Acute Pain Experience in Children.” Pediatric Nursing 45, no. 3 (2019).

Dredge, Stuart. “Facebook Closes Its $2bn Oculus Rift Acquisition. What Next?” The
Guardian, July 22, 2014.
https://www.theguardian.com/technology/2014/jul/22/facebook-oculus-rift-acquisition-vi
rtual-reality.

Du, Yao, Thomas D Grace, Krithika Jagannath, and Katie Salen-Tekinbas. “Connected
Play in Virtual Worlds: Communication and Control Mechanisms in Virtual Worlds for
Children and Adolescents.” Multimodal Technologies and Interaction 5, no. 5 (2021):
27.

Egliston, Ben, and Marcus Carter. “Critical Questions for Facebook’s Virtual Reality:
Data, Power and the Metaverse.” Internet Policy Review 10, no. 4 (2021).

———. “Examining Visions of Surveillance in Oculus’ Data and Privacy Policies,
2014–2020.” Media International Australia, 2021, 1329878X211041670.

———. “Oculus Imaginaries: The Promises and Perils of Facebook’s Virtual Reality.”
New Media & Society 24, no. 1 (2022): 70–89.

Elsaesser, Thomas. “The ‘Return’ of 3-D: On Some of the Logics and Genealogies of the
Image in the Twenty-First Century.” Critical Inquiry 39, no. 2 (2013): 217–46.

Evans, Leighton. The Re-Emergence of Virtual Reality. Routledge, 2018.
Fabrice, Clément, and Koenig Melissa. “Epistemology: Knowledge in Childhood.” In The

Routledge Handbook of the Philosophy of Childhood and Children, 13–22. Routledge,
2018.

Ferguson, Christopher J, Anastasiia Gryshyna, Jung Soo Kim, Emma Knowles, Zainab
Nadeem, Izabela Cardozo, Carolin Esser, Victoria Trebbi, and Emily Willis. “Video
Games, Frustration, Violence, and Virtual Reality: Two Studies.” British Journal of
Social Psychology 61, no. 1 (2022): 83–99.

https://www.theguardian.com/technology/2014/jul/22/facebook-oculus-rift-acquisition-virtual-reality
https://www.theguardian.com/technology/2014/jul/22/facebook-oculus-rift-acquisition-virtual-reality
https://www.theguardian.com/technology/2014/jul/22/facebook-oculus-rift-acquisition-virtual-reality


Figueiredo, Camila Saggioro de, Poliana Capucho Sandre, Liana Catarina Lima
Portugal, Thalita Mázala-de-Oliveira, Luana da Silva Chagas, Ícaro Raony, Elenn
Soares Ferreira, Elizabeth Giestal-de-Araujo, Aline Araujo Dos Santos, and Priscilla
Oliveira-Silva Bomfim. “COVID-19 Pandemic Impact on Children and Adolescents’
Mental Health: Biological, Environmental, and Social Factors.” Progress in
Neuro-Psychopharmacology and Biological Psychiatry 106 (2021): 110171.

Floridi, Luciano. The Blackwell Guide to the Philosophy of Computing and Information.
John Wiley & Sons, 2008.

Ford, Timothy G, Kyong-Ah Kwon, and Jessica D Tsotsoros. “Early Childhood Distance
Learning in the US during the COVID Pandemic: Challenges and Opportunities.”
Children and Youth Services Review 131 (2021): 106297.

Fox, Jesse, Dylan Arena, and Jeremy N Bailenson. “Virtual Reality: A Survival Guide for
the Social Scientist.” Journal of Media Psychology: Theories, Methods, and
Applications 21, no. 3 (2009): 95.

Freedman, David H. “Facebook’s Plan to Dominate Virtual Reality–and to Turn Us into
‘Data Cattle.’” Newsweek, 2020.

Freina, Laura, and Michela Ott. “A Literature Review on Immersive Virtual Reality in
Education: State of the Art and Perspectives.” In The International Scientific
Conference Elearning and Software for Education, 1:10–1007, 2015.

Garbe, Amber, Uzeyir Ogurlu, Nikki Logan, and Perry Cook. “COVID-19 and Remote
Learning: Experiences of Parents with Children during the Pandemic.” American
Journal of Qualitative Research 4, no. 3 (2020): 45–65.

Golding, Dan. “Far from Paradise: The Body, the Apparatus and the Image of
Contemporary Virtual Reality.” Convergence 25, no. 2 (2019): 340–53.

Gugenheimer, Jan, Christian Mai, Mark McGill, Julie Williamson, Frank Steinicke, and
Ken Perlin. “Challenges Using Head-Mounted Displays in Shared and Social Spaces.”
In Extended Abstracts of the 2019 CHI Conference on Human Factors in Computing
Systems, 1–8, 2019.

Hall, Lynne. “Living the Future: The Technological Family and the Connected Home,”
2020.

Halpern, Orit, Patrick Jagoda, Jeffrey West Kirkwood, and Leif Weatherby. “Surplus
Data: An Introduction.” Critical Inquiry 48, no. 2 (2022): 197–210.

Hamilton, David, Jim McKechnie, Edward Edgerton, and Claire Wilson. “Immersive
Virtual Reality as a Pedagogical Tool in Education: A Systematic Literature Review of
Quantitative Learning Outcomes and Experimental Design.” Journal of Computers in
Education 8, no. 1 (2021): 1–32.

Han, Dai-In Danny, Yoy Bergs, and Natasha Moorhouse. “Virtual Reality Consumer
Experience Escapes: Preparing for the Metaverse.” Virtual Reality, 2022, 1–16.



Harwell, D. “The Creepy, Inescapable Advertisements That Could Define Virtual Reality.
The Washington Post,” 2016.

Hassinger-Das, Brenna, Sarah Brennan, Rebecca A Dore, Roberta Michnick Golinkoff,
and Kathy Hirsh-Pasek. “Children and Screens.” Annual Review of Developmental
Psychology 2, no. 1 (2020): 69–92.

Hayles, N Katherine. “How We Became Posthuman: Virtual Bodies in Cybernetics,
Literature, and Informatics.” IOP Publishing, 2000.

Heineman, David S. “Porting Game Studies Research to Virtual Reality.” SAGE
Publications Sage UK: London, England, 2016.

Henderson, Marcus D, Cynthia J Schmus, Catherine C McDonald, and Sharon Y Irving.
“The COVID-19 Pandemic and the Impact on Child Mental Health: A Socio-Ecological
Perspective.” Pediatric Nursing 46, no. 6 (2020): 267–90.

Herrera, Fernanda, and Jeremy N Bailenson. “Virtual Reality Perspective-Taking at
Scale: Effect of Avatar Representation, Choice, and Head Movement on Prosocial
Behaviors.” New Media & Society 23, no. 8 (2021): 2189–2209.

Hill, Kashmir. “This Is Life in the Metaverse.” The New York Times, October 7, 2022.
https://www.nytimes.com/2022/10/07/technology/metaverse-facebook-horizon-worlds.h
tml.

Hobson, Anne. “Reality Check: The Regulatory Landscape for Virtual and Augmented
Reality.” R Street Policy Study, September, 2016.

Hoffman, Hunter G, Robert A Rodriguez, Miriam Gonzalez, Mary Bernardy, Raquel
Peña, Wanda Beck, David R Patterson, and Walter J Meyer III. “Immersive Virtual
Reality as an Adjunctive Non-Opioid Analgesic for Predominantly Latin American
Children with Large Severe Burn Wounds during Burn Wound Cleaning in the Intensive
Care Unit: A Pilot Study.” Frontiers in Human Neuroscience 13 (2019): 262.

Holloway, Donell. “Surveillance Capitalism and Children’s Data: The Internet of Toys and
Things for Children.” Media International Australia 170, no. 1 (2019): 27–36.

Ichikawa, Kelsey. “Are Kids Ready for Virtual Reality?,” n.d.
Imperatori, Claudio, Antonios Dakanalis, Benedetto Farina, Federica Pallavicini, Fabrizia

Colmegna, Fabrizia Mantovani, and Massimo Clerici. “Global Storm of Stress-Related
Psychopathological Symptoms: A Brief Overview on the Usefulness of Virtual Reality in
Facing the Mental Health Impact of COVID-19.” Cyberpsychology, Behavior, and
Social Networking 23, no. 11 (2020): 782–88.

Jamtgaard, Laurel. “Big Bird Meets Big Brother: A Look at the Children’s Online Privacy
Protection Act.” Santa Clara Computer & High Tech. LJ 16 (2000): 385.

Jones, Sarah, and Steve Dawkins. “The Sensorama Revisited: Evaluating the
Application of Multi-Sensory Input on the Sense of Presence in 360-Degree Immersive

https://www.nytimes.com/2022/10/07/technology/metaverse-facebook-horizon-worlds.html.
https://www.nytimes.com/2022/10/07/technology/metaverse-facebook-horizon-worlds.html.
https://www.nytimes.com/2022/10/07/technology/metaverse-facebook-horizon-worlds.html.


Film in Virtual Reality.” In Augmented Reality and Virtual Reality, 183–97. Springer,
2018.

Kafka, Peter. “The US Government Isn’t Ready to Regulate the Internet. Today’s Google
Fine Shows Why.” Vox, 2019.

Kaimara, Polyxeni, Andreas Oikonomou, and Ioannis Deliyannis. “Could Virtual Reality
Applications Pose Real Risks to Children and Adolescents? A Systematic Review of
Ethical Issues and Concerns.” Virtual Reality 26, no. 2 (2022): 697–735.

Kamińska, Dorota, Tomasz Sapiński, S\lawomir Wiak, Toomas Tikk, Rain Eric Haamer,
Egils Avots, Ahmed Helmi, Cagri Ozcinar, and Gholamreza Anbarjafari. “Virtual Reality
and Its Applications in Education: Survey.” Information 10, no. 10 (2019): 318.

Kamunen, Olli. “Children\’ s Agency in Virtual Reality,” 2022.
Kareem, Sarah. “Flimsy Materials, or What the Eighteenth Century Can Teach Us About

Twenty-First Century Worlding.” Critical Inquiry 42, no. 2 (2016): 374–94.
Kavanagh, Sam, Andrew Luxton-Reilly, Burkhard Wuensche, and Beryl Plimmer. “A

Systematic Review of Virtual Reality in Education.” Themes in Science and Technology
Education 10, no. 2 (2017): 85–119.

Keen, Caroline, Alan France, and Ronald Kramer. “Exposing Children to Pornography:
How Competing Constructions of Childhood Shape State Regulation of Online
Pornographic Material.” New Media & Society 22, no. 5 (2020): 857–74.

Kellmeyer, Philipp. “Neurophilosophical and Ethical Aspects of Virtual Reality Therapy in
Neurology and Psychiatry.” Cambridge Quarterly of Healthcare Ethics 27, no. 4 (2018):
610–27.

Kelly, Catherine. “Context, Connection, and Freedoms: Conceptualising Functional
Agency for Children in the Junior Primary Classroom.” PhD Thesis, Dublin City
University, 2021.

Kenwright, Ben. “Virtual Reality: Ethical Challenges and Dangers [Opinion].” IEEE
Technology and Society Magazine 37, no. 4 (2018): 20–25.

Khan, Asaduzzaman, Eun-Young Lee, Ian Janssen, and Mark S Tremblay. “Associations
of Passive and Active Screen Time With Psychosomatic Complaints of Adolescents.”
American Journal of Preventive Medicine, 2022.

Kruzan, Kaylee Payne, and Andrea Stevenson Won. “Embodied Well-Being through Two
Media Technologies: Virtual Reality and Social Media.” New Media & Society 21, no. 8
(2019): 1734–49.

Laine, Joakim and others. “Virtual Field Trip Project: Affordances and User Experiences
of Virtual Reality Technology in Actual School Settings,” 2019.

Lambert, Veronica, Patrick Boylan, Lorraine Boran, Paula Hicks, Richard Kirubakaran,
Declan Devane, and Anne Matthews. “Virtual Reality Distraction for Acute Pain in
Children.” Cochrane Database of Systematic Reviews, no. 10 (2020).



LaRocco, Michael. “Developing the ‘Best Practices’ of Virtual Reality Design: Industry
Standards at the Frontier of Emerging Media.” Journal of Visual Culture 19, no. 1
(2020): 96–111.

Lavoie, Raymond, Kelley Main, Corey King, and Danielle King. “Virtual Experience, Real
Consequences: The Potential Negative Emotional Consequences of Virtual Reality
Gameplay.” Virtual Reality 25, no. 1 (2021): 69–81.

Levinson, Olivia. “Embedded Deception: How the FTC’s Recent Interpretation of the
Children’s Online Privacy Protection Act Missed the Mark.” Minn. L. Rev. 105 (2020):
2007.

Li, Angela, Zorash Montaño, Vincent J Chen, and Jeffrey I Gold. “Virtual Reality and Pain
Management: Current Trends and Future Directions.” Pain Management 1, no. 2
(2011): 147–57.

Liao, Tony, Nancy A Jennings, Laura Dell, and Chris Collins. “Could the Virtual Dinosaur
See You? Understanding Children.” Journal For Virtual Worlds Research 12, no. 2
(2019).

Limone, Pierpaolo, and Giusi Antonia Toto. “Psychological and Emotional Effects of
Digital Technology on Children in Covid-19 Pandemic.” Brain Sciences 11, no. 9
(2021): 1126.

Livingstone, Sonia, and Amanda Third. “Children and Young People’s Rights in the
Digital Age: An Emerging Agenda.” New Media & Society. Sage Publications Sage UK:
London, England, 2017.

Lombard, Matthew, and Theresa Ditton. “At the Heart of It All: The Concept of
Presence.” Journal of Computer-Mediated Communication 3, no. 2 (1997): JCMC321.

Lotz, Mianna. “The Vulnerable Child.” In The Routledge Handbook of the Philosophy of
Childhood and Children, 304–14. Routledge, Taylor and Francis Group, 2019.

Lupton, Deborah, and Ben Williamson. “The Datafied Child: The Dataveillance of
Children and Implications for Their Rights.” New Media & Society 19, no. 5 (2017):
780–94.

Lyon, Thomas D, and Angela D Evans. “Young Children’s Understanding That Promising
Guarantees Performance: The Effects of Age and Maltreatment.” Law and Human
Behavior 38, no. 2 (2014): 162.

Mado, Marijn, Géraldine Fauville, Hanseul Jun, Elise Most, Carlyn Strang, and Jeremy N
Bailenson. “Accessibility of Educational Virtual Reality for Children during the
COVID-19 Pandemic.” Technology, Mind and Behavior 3, no. 1 (2022).

Marotta, Veronica, Kaifu Zhang, and Alessandro Acquisti. “Who Benefits from Targeted
Advertising.” FTC Comment, October 8 (2015).

Mertala, Pekka, and Merja Koivula. “Digital Technologies and Early Childhood:: Guest
Editorial.” Journal of Early Childhood Education Research 9, no. 1 (2020): 1–5.



Metzinger, Thomas K. “Why Is Virtual Reality Interesting for Philosophers?” Frontiers in
Robotics and AI 5 (2018): 101.

Micaroni, Lorenzo, Marina Carulli, Francesco Ferrise, Alberto Gallace, and Monica
Bordegoni. “An Olfactory Display to Study the Integration of Vision and Olfaction in a
Virtual Reality Environment.” Journal of Computing and Information Science in
Engineering 19, no. 3 (2019).

Miehlbradt, Jenifer, Luigi F Cuturi, Silvia Zanchi, Monica Gori, and Silvestro Micera.
“Immersive Virtual Reality Interferes with Default Head–Trunk Coordination Strategies
in Young Children.” Scientific Reports 11, no. 1 (2021): 1–13.

Mulders, Miriam, Josef Buchner, and Michael Kerres. “A Framework for the Use of
Immersive Virtual Reality in Learning Environments.” International Journal of Emerging
Technologies in Learning (IJET) 15, no. 24 (2020): 208–24.

Muneer, Reema, Tanushree Saxena, and Prathibha Karanth. “Virtual Reality Games as
an Intervention for Children: A Pilot Study.” Disability, CBR & Inclusive Development
26, no. 3 (2015): 77–96.

Murwonugroho, Wegig, and Deny Tri Ardianto. “Visual Fantasy In Children‘s Learning
Through Virtual & Augmented Reality.” International Journal of Scientific & Technology
Research 8 (2019): 12.

Newbutt, Nigel, Ryan Bradley, and Iian Conley. “Using Virtual Reality Head-Mounted
Displays in Schools with Autistic Children: Views, Experiences, and Future Directions.”
Cyberpsychology, Behavior, and Social Networking 23, no. 1 (2020): 23–33.

Nojavanasghari, Behnaz, Charles E Hughes, and Louis-Philippe Morency. “Exceptionally
Social: Design of an Avatar-Mediated Interactive System for Promoting Social Skills in
Children with Autism.” In Proceedings of the 2017 CHI Conference Extended Abstracts
on Human Factors in Computing Systems, 1932–39, 2017.

Oliver, Mary Beth, Arthur A Raney, and Jennings Bryant. Media Effects. Routledge,
2019.

Oremus, Will. “Kids Are Flocking to Facebook’s ‘Metaverse.’ Experts Worry Predators
Will Follow.” The Washington Post, February 7, 2021.
https://www.washingtonpost.com/technology/2022/02/07/facebook-metaverse-horizon-
worlds-kids-safety/.

Papadamou, Kostantinos, Antonis Papasavva, Savvas Zannettou, Jeremy Blackburn,
Nicolas Kourtellis, Ilias Leontiadis, Gianluca Stringhini, and Michael Sirivianos.
“Disturbed YouTube for Kids: Characterizing and Detecting Inappropriate Videos
Targeting Young Children.” In Proceedings of the International AAAI Conference on
Web and Social Media, 14:522–33, 2020.

https://www.washingtonpost.com/technology/2022/02/07/facebook-metaverse-horizon-worlds-kids-safety/
https://www.washingtonpost.com/technology/2022/02/07/facebook-metaverse-horizon-worlds-kids-safety/
https://www.washingtonpost.com/technology/2022/02/07/facebook-metaverse-horizon-worlds-kids-safety/


Parker, Eryn, and Michael Saker. “Art Museums and the Incorporation of Virtual Reality:
Examining the Impact of VR on Spatial and Social Norms.” Convergence 26, no. 5–6
(2020): 1159–73.

Parveau, Marc, and Mehdi Adda. “Toward a User-Centric Classification Scheme for
Extended Reality Paradigms.” Journal of Ambient Intelligence and Humanized
Computing 11, no. 6 (2020): 2237–49.

Peters, Michael A, E Jayne White, Tina Besley, Kirsten Locke, Bridgette Redder, Rene
Novak, Andrew Gibbons, John O’Neill, Marek Tesar, and Sean Sturm. “Video Ethics in
Educational Research Involving Children: Literature Review and Critical Discussion.”
The Methodology and Philosophy of Collective Writing, 2021, 292–313.

Pieters, David. “Metaverse, New Hype or Second Life Fatigue?,” 2022.
Price, Sara, Nikoleta Yiannoutsou, and Yvonne Vezzoli. “Making the Body Tangible:

Elementary Geometry Learning through VR.” Digital Experiences in Mathematics
Education 6, no. 2 (2020): 213–32.

Raffard, Stéphane, Robin N Salesse, Catherine Bortolon, Benoit G Bardy, José
Henriques, Ludovic Marin, Didier Stricker, and Delphine Capdevielle. “Using Mimicry of
Body Movements by a Virtual Agent to Increase Synchronization Behavior and Rapport
in Individuals with Schizophrenia.” Scientific Reports 8, no. 1 (2018): 1–10.

Ramirez, Erick Jose. “Ecological and Ethical Issues in Virtual Reality Research: A Call
for Increased Scrutiny.” Philosophical Psychology 32, no. 2 (2019): 211–33.

Ramirez, Erick Jose, and Scott LaBarge. “Real Moral Problems in the Use of Virtual
Reality.” Ethics and Information Technology 20, no. 4 (2018): 249–63.

Rasmussen, Torben Hangaard. “The Virtual World of Toys–Playing with Toys in a Danish
Preschool.” Toys as Communication, 2003, 47–58.

Rauschenberger, Robert, and Brandon Barakat. “Health and Safety of VR Use by
Children in an Educational Use Case.” In 2020 IEEE Conference on Virtual Reality and
3D User Interfaces (VR), 878–84. IEEE, 2020.

Richardson, Ingrid, Larissa Hjorth, and Jordi Piera-Jimenez. “The Emergent Potential of
Mundane Media: Playing Pokémon GO in Badalona, Spain.” New Media & Society 24,
no. 3 (2022): 667–83.

Rideout, Vicky. “The Common Sense Census: Media Use by Tweens and Teens,” 2015.
Robert, Noggle. “Children’s Rights.” In The Routledge Handbook of the Philosophy of

Childhood and Children, 101–11. Routledge, 2018.
Robertson, Adi. “Facebook Teases ‘Project Cambria’ High-End VR / AR Headset.” The

Verge, October 28, 2022.
https://www.theverge.com/2021/10/28/22749008/facebook-oculus-project-cambria-pro-
vr-ar-headset.

https://www.theverge.com/2021/10/28/22749008/facebook-oculus-project-cambria-pro-vr-ar-headset.
https://www.theverge.com/2021/10/28/22749008/facebook-oculus-project-cambria-pro-vr-ar-headset.
https://www.theverge.com/2021/10/28/22749008/facebook-oculus-project-cambria-pro-vr-ar-headset.


Rosenberg, Robin S, Shawnee L Baughman, and Jeremy N Bailenson. “Virtual
Superheroes: Using Superpowers in Virtual Reality to Encourage Prosocial Behavior.”
PloS One 8, no. 1 (2013): e55003.

Rushton, Simon K, and Patricia M Riddell. “Developing Visual Systems and Exposure to
Virtual Reality and Stereo Displays: Some Concerns and Speculations about the
Demands on Accommodation and Vergence.” Applied Ergonomics 30, no. 1 (1999):
69–78.

Russo Johnson, Colleen, Israel Flores, and Georgene L Troseth. “Do Young Children of
the ‘Selfie Generation’ Understand Digital Photos as Representations?” Human
Behavior and Emerging Technologies 3, no. 4 (2021): 512–24.

Saker, Michael, and Jordan Frith. “From Hybrid Space to Dislocated Space: Mobile
Virtual Reality and a Third Stage of Mobile Media Theory.” New Media & Society 21,
no. 1 (2019): 214–28.

Sampaio, Mariana, Maria Vicenta Navarro Haro, Bruno De Sousa, Wilson Vieira Melo,
and Hunter G Hoffman. “Therapists Make the Switch to Telepsychology to Safely
Continue Treating Their Patients during the COVID-19 Pandemic. Virtual Reality
Telepsychology May Be Next.” Frontiers in Virtual Reality 1 (2021): 576421.

Sanchez-Vives, Maria V, and Mel Slater. “From Presence to Consciousness through
Virtual Reality.” Nature Reviews Neuroscience 6, no. 4 (2005): 332–39.

Sarah, Hannan. “Childhood and Autonomy.” In The Routledge Handbook of the
Philosophy of Childhood and Children, 112–22. Routledge, 2018.

Schloss, Isabella, Jakki O. Bailey, and Sanjana Tripathi. “‘I’m in His Belly!’: Children’s
Responses to Different Types of Characters in Virtual Reality.” In Interaction Design
and Children, 43–48, 2021.

Schmitz, Anastasia, Richard Joiner, and Paul Golds. “Is Seeing Believing? The Effects of
Virtual Reality on Young Children’s Understanding of Possibility and Impossibility.”
Journal of Children and Media 14, no. 2 (2020): 158–72.

Segovia, Kathryn Y, and Jeremy N Bailenson. “Virtually True: Children’s Acquisition of
False Memories in Virtual Reality.” Media Psychology 12, no. 4 (2009): 371–93.

Sharar, Sam R, Gretchen J Carrougher, Dana Nakamura, Hunter G Hoffman, David K
Blough, and David R Patterson. “Factors Influencing the Efficacy of Virtual Reality
Distraction Analgesia during Postburn Physical Therapy: Preliminary Results from 3
Ongoing Studies.” Archives of Physical Medicine and Rehabilitation 88, no. 12 (2007):
S43–49.

Sipior, Janice C, Burke T Ward, and Linda Volonino. “Privacy Concerns Associated with
Smartphone Use.” Journal of Internet Commerce 13, no. 3–4 (2014): 177–93.

Skelton, Anthony. “Children and Well-Being,” 2018.



Slater, Mel, Cristina Gonzalez-Liencres, Patrick Haggard, Charlotte Vinkers, Rebecca
Gregory-Clarke, Steve Jelley, Zillah Watson, et al. “The Ethics of Realism in Virtual and
Augmented Reality.” Frontiers in Virtual Reality 1 (2020): 1.

Slater, Mel, and Maria V Sanchez-Vives. “Enhancing Our Lives with Immersive Virtual
Reality.” Frontiers in Robotics and AI 3 (2016): 74.

Sobel, Kiley. “Immersive Media and Child Development: Synthesis of a Cross-Sectoral
Meeting on Virtual, Augmented, and Mixed Reality and Young Children. Future of
Childhood.” In Joan Ganz Cooney Center at Sesame Workshop. ERIC, 2019.

Southgate, Erica, Shamus P Smith, Chris Cividino, Shane Saxby, Jivvel Kilham, Graham
Eather, Jill Scevak, David Summerville, Rachel Buchanan, and Candece Bergin.
“Embedding Immersive Virtual Reality in Classrooms: Ethical, Organisational and
Educational Lessons in Bridging Research and Practice.” International Journal of
Child-Computer Interaction 19 (2019): 19–29.

Southgate, Erica, Shamus P Smith, and Jill Scevak. “Asking Ethical Questions in
Research Using Immersive Virtual and Augmented Reality Technologies with Children
and Youth.” In 2017 IEEE Virtual Reality (VR), 12–18. IEEE, 2017.

Spiegel, James S. “The Ethics of Virtual Reality Technology: Social Hazards and Public
Policy Recommendations.” Science and Engineering Ethics 24, no. 5 (2018): 1537–50.

Sridhar, Priyashri Kamlesh, and Alison Clark-Wilson. “Virtual Reality in Education,” n.d.
Steuer, Jonathan. “Defining Virtual Reality: Dimensions Determining Telepresence.”

Journal of Communication 42, no. 4 (1992): 73–93.
Stockman, Caroline, and Emma Nottingham. “Surveillance Capitalism in Schools: What’s

the Problem?’.” Digital Culture & Education 14, no. 1 (2022): 1–15.
Sutherland, Ivan. “The Ultimate Display,” 1965.
Torous, John, Sandra Bucci, Imogen H Bell, Lars V Kessing, Maria Faurholt-Jepsen,

Pauline Whelan, Andre F Carvalho, Matcheri Keshavan, Jake Linardon, and Joseph
Firth. “The Growing Field of Digital Psychiatry: Current Evidence and the Future of
Apps, Social Media, Chatbots, and Virtual Reality.” World Psychiatry 20, no. 3 (2021):
318–35.

Tuukkanen, Terhi, Terhi-Anna Wilska, Ahmer Iqbal, and Marja Kankaanranta. “Children’s
Social Participation in Virtual Worlds.” International Journal of Virtual Communities and
Social Networking (IJVCSN) 5, no. 4 (2013): 59–73.

Tychsen, Lawrence, and Paul Foeller. “Effects of Immersive Virtual Reality Headset
Viewing on Young Children: Visuomotor Function, Postural Stability, and Motion
Sickness.” American Journal of Ophthalmology 209 (2020): 151–59.

Villena-Taranilla, Rafael, Sergio Tirado-Olivares, Ramón Cózar-Gutiérrez, and José
Antonio González-Calero. “Effects of Virtual Reality on Learning Outcomes in K-6
Education: A Meta-Analysis.” Educational Research Review, 2022, 100434.



Wadhawan, Rakhi. “Virtual Reality In Education: Need And Demand.” International
Research Journal of Modernization in Engineering Technology and Science 3 (n.d.).

Wilson, Barbara J. “Media and Children’s Aggression, Fear, and Altruism.” The Future of
Children, 2008, 87–118.

Witt, Andreas, Anna Ordóñez, Andrés Martin, Benedetto Vitiello, and Jörg M Fegert.
“Child and Adolescent Mental Health Service Provision and Research during the
Covid-19 Pandemic: Challenges, Opportunities, and a Call for Submissions.” Child and
Adolescent Psychiatry and Mental Health 14, no. 1 (2020): 1–4.

Won, Andrea Stevenson, Jakki Bailey, Jeremy Bailenson, Christine Tataru, Isabel A
Yoon, and Brenda Golianu. “Immersive Virtual Reality for Pediatric Pain.” Children 4,
no. 7 (2017): 52.

Woodhouse, Barbara Bennett. “Reframing the Debate about the Socialization of
Children: An Environmental Paradigm.” U. Chi. Legal F., 2004, 85.

Woolley, Jacqueline D, and Maliki E. Ghossainy. “Revisiting the Fantasy–Reality
Distinction: Children as Naïve Skeptics.” Child Development 84, no. 5 (2013):
1496–1510.

Yamada-Rice, Dylan. “Children’s Interactive Storytelling in Virtual Reality.” Multimodality
& Society 1, no. 1 (2021): 48–67.

Yamada-Rice, Dylan, Faisal Mushtaq, Adam Woodgate, D Bosmans, A Douthwaite, I
Douthwaite, W Harris, et al. “Children and Virtual Reality: Emerging Possibilities and
Challenges,” 2017.

Ye, Jiancheng and others. “Pediatric Mental and Behavioral Health in the Period of
Quarantine and Social Distancing with COVID-19.” JMIR Pediatrics and Parenting 3,
no. 2 (2020): e19867.

Yesilada, Muhsin, and Stephan Lewandowsky. “Systematic Review: YouTube
Recommendations and Problematic Content.” Internet Policy Review 11, no. 1 (2022):
1–22.

Zuboff, Shoshana. The Age of Surveillance Capitalism: The Fight for a Human Future at
the New Frontier of Power, 2019.


