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Foreword

Thekaleidoscope of play in a digital wrld brings into sharp focus how important free
play is to children. As author Angela Colvert saéjs widely accepted that engging in
pl ay s up p osreindational,pliysicdl arel nognitive development and weliibgd
This makes it even more extraordinary how little consideration of free play there is
regarding the digital world.

The Digital Futures Commission (DFC) seeks to change that. This report builds on the

D F CAmnorama of pay and its eight qualities d play, and scours the literature for
examples of free play in the digital world. There are some joyful signs: immersive spaces
in which children build worlds that reflect their imagination and circumstances, sensory
interactions that include movement intie real world, operended play in which children
code their own ingame experienced and a wonderful embracing of social play, which in
the digital world can infinitely extend social boundaries or find friends for the socially
isolated.

Digital technologyis ideally suited to create inclusive and creative environments in which

to play, kut there are persistent glimpses of rapacious data collection, poor safety,

commercial grooming and design strategies that entrap. Pulling together the qualities
andalsohe detractors of free play wild.l be the
proposing a vision of play in a digital world, due in autumn 2021. MeanwhilEhe

kaleidoscope of gay is an important milestone, reminding us that digital play is more

than gaming, that children want to and do play wherever they are. So we must

reconceive digital play to include the qualities of free play.

We are extremely grateful to all who contri
Angela Colvert, to the DFC team ldy Professor Sonia Livingstone OBE and the 5Rights

team who tirelessly support them. But our biggest thanks go to the children who gave up

their time to remind us that it is their right and desire to be free to direct and enjoy

imaginative play on their ow terms.

d Baroness Beeban Kidron OBE

The laleidoscope ofplay in adigital world

Children will always find ways to hade fun.
online or offline. But do they enjoy and benefit from all the qualities of free phajnen

they play online? This report answers this question, piecing together research from
multiple disciplines to reveal whether and
digital world.

The idea of thekaleidoscopeicaptures how the interaction among people, products and

pl aces shapes childrends free play possibil
these factors, generating new patterns and possibilities. As Angela Colvert shows, these

new patterns and possibilities depend on eight dinmesions of digital design:

accessibility; ethics and privacy; adaptability (or opemded design for flexible and

generative use); hybridity; muksensory engagement; affective cultures; safe and

positive communication; and diverse representations.
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Togetler, these set out the key ingredients for a child rightgspecting digital world of

play. But we dono6ét I|ive in this world yet,
policymakers, providers, professionaland the public can nake greater efforts in

c h i | sbeseim&dests.

0 Professor Sonia Livingstone OBE
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Summary

This report builds on the recent Digital Futures Commissi@RFC)eport A panorama of
play (Cowan, 2020) which identified and explored the characteristics of free play and its
importance in childrer lives. This report now identifies the possitiles and challenges
of ¢ hd fleaptayimaddigital world. It exptes recent findings, problems and
recommendations related to supporting childre® play with screerbased, embedded

and wearable technologies. It is grounded in a narrative review of research and explores
the play experiences of children spanning thedl7 age range: young childreraged 08

5), older children 6ged6d9), tweens @gged 10812), teenagers aged 13815) and young
people @ged16017).1 The review draws on research from diverse fields, including
HumandComputer Interaction(HCI) Humanities and the Social Sciences. The focus is
on the UK, with some attention to the international context.

The report has three aims:

1. To autline possibilities for free play in the digital environment, exploring the
similarities and differences with free play in general

2. To review the breadth of multidisciplinary perspectives on free play with digital
technologies and highlight areas of uncertaintgontestation and research gaps

3. To dentify the characteristics of the digital environment that enable or impede
possibilities for childe rs &ree play.

The report demonstrates that a holistic approach is vitalo understand free play in a
digital world.It reveals how playful possibilities are shaped by a range of factors:
material-functional (products), sociatultural (people) and contextuasituational

(places). Using these foci, a threpart framework is presented that applies to play
across digital and nondigital environments,a | t h o u g h stobus is an¢hp digital 6
environment. These factors are analysed at micro, meso and madevels to encompass
c hi | sldigéat) &xperiences from the individual to the societal (séggure 1). This
newframewok i s entitl ed 6Kal ei diometaphoecallp donvgyl ay f
the message that the shifting and intersecting factors that constitute the digital
environment can shape diverse patterns of free play. Viewing the eight qualities of free
play (Cowan, 2020) tihough this kaleidoscope reveals how they merge and intgect

with the social, materialand spatial aspects of the digital environment in complex ways,
presenting multiple opportunities and challenges:

i Accessibility
Childrerts voluntary and spontaneous play in the digital environment is contingent
on the accessibility of digital resources tgoung peoplen diverse circumstances.
Accessibility is affected by social and economic factors as well as the materiality and
functionality of products. Spatial factors also matted not only where technology is
physically situated, but also the boundaries and barriers children must negotiate to
enter virtual spaces for play.

1The categories used in this report mirror thogee used by th
appropriate design (ICO, 2020a).


https://ico.org.uk/media/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services-2-1.pdf
https://ico.org.uk/media/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services-2-1.pdf
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i Ethics and privacy
Childrerts intrinsic motivation toplay in the digital environment is best supported by
age-appropriate design, respectingheir evolving capacities. However, this can be
undermined by commercial interests that shape the design of digitproducts and
di r ect sergagénemtseaordss pysical and digital contexts. In addition, the
use of pervasive marketing strategies and persuasive designthme servicesthat
children use raises important ethical, privacy and chikights concerns.

1 Adaptability (or openended design for flexible and gegrative use)
The openended quality of free play is best supported by products and services that
children can modify in the spur of the moment. Adaptability works when it facilitates
childded adjustments to digital functionality and structure (such as pgpammable
devices) or supports exploration and experimentation in physical or virtual spaces
(such as technology embedded in playgrounds or virtual environments that support
world-building).

9 Hybridity
The imaginative quality of play can thrive in the digitenvironment if digital
technology affords hybrid opportunitiesenablingchildren to move across physical
and digital settings and combine digital and nodigital resources in creative ways.
Hybridity relates to the ways children choose to take up resoes to meet their
playful needs as they move in embodied and imaginative ways between online and
offline worlds and can be facilitated by technology in multiple ways.

i Multi -sensory engagement
The stimulating quality of free play can flourish in the digitenvironment if multi
sensory engagement is facilitated by connected, mobile, wearable technologies and
tangible interfaces that produce multiple stimuli, spanning virtual and physical
contexts. However, digital interactivity can be overstimulating foorae children,
leading to discomfort orchallengestop | ay e rcanfiol. s e | f

1 Affective cultures
Emotional resonance is experienced in digital environments at an individual level,
but also, importantly, the experience is collective, merging personal and gigb
transcending online and offline boundaries, generating affective cultures. Digital
games and social networks can provide children with valuable opportunities to
explore positive as well as negative emotions with others. However, attention must
be givento how automated algorithms and networked systems curate what children
can participate in and to the management of toxic cultures online.

i Safe and positive communication
Children engage in social play, connecting and building relationships with others
across virtual and physical spaces. lgame chat channels and social mediaan
facilitate this. Children learn the conventions of communicating through connected
play (conventions of written and spoken language, avatar gestures and use of virtual
spaces). Howver, in these social encounters lie content, contact, conduct and
contract risks that require policy and business interventions to mitigate them and
strategi es t osrpsilienoedotbenefitflion padicipatary practices.

i Diverse representations
The diversity in forms of play in global digital playgrounds can promote diverse
representations of varied lived experiences, abilities and identities. Play is often
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hyper |l ocal , rsdivdrse cutturahhgritagetandlsubcukuraldnterests.
This can be facilitated in the digital environment. However, there is still a lack of
acceptance of some social groups online, and certain forms of identity exploration
and expression are marginalised or abused. Tackling the changes needed will
require paticipatory design in policies and products and crossector and
intergenerational collaboration with underrepresented and marginalised children.

The evidence reviewed in this report suggests that to enhance possibilities for free play
in the digital envirmment, change needs to occur at all levels (micro, meso and macro).
It also suggests that to achieve this, policymakers, acadersi educatorsand those in
industry who design products for children must develop social and cultural support and
effective prodicts and spaces for free play. Across the research in this area, many
academics, designers and policymakers have highlighted calls to action relating to
socia-cultural, materiaHunctional and contextualspatial factors. These are listed in the
concluding section.
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Thenature of free play in a digital world

What isdree playd and why is it important? It is widely accepted that eaging in play
supports chil dr e nandcognitive devetmpmert and wehbgisgi It a |
particular, children benefit from free play, which is chilgéd (rather than guided by
adults) and is undertaken for its own sake (rather than for instrumental purposes). Play
is so vital that it has been estabshed as a fundamental human right, defined in the
United Nations Convention on the Rights of the ChldNCRC{1989).2 Cowan explains
that a rightsbased perspective on play:

€ highlightst ee pl ay as csexperiered of theavorld éndteird r e n 6
enjoyment of life. It calls on society to respect, protect and fulfil this right
through creating and protecting space and time for play, consulting children

on their play experiences and needs, and owaming inequalities in

c h i | sdenjeyment of heir right to play (UNCRC2020, p. 28)

However, only recently has this rightteen officially recognised by th&JNas applying to
the digital environment UN Committee on theRights of the Child, 2021).3 To protect this
right, we need to understand the nature of free play with digital technologies and the
opportunities and challenges this presentdn the Digital Futures Commissio(DFC)
report, Apanorama ofplay (Cowan, 2020) eight qualities of free phy were identified
intrinsically motivated; voluntary; social; emotionally resonant; imaginative; stimulating;
openended;and diverse in forms (Cowan, 2020). These qualities were distilled from an
extensive literature review and focused on play in genéraather than focusing on the
specificr ol e of t e c h rselayoTiese proride @ iaiudbld poinhobdeparture
for this report. Although children do nateed digital resources to play in meaningful and
enjoyable waysthey now inhabit a digitalworld that influences and shapes their free
play in myriad waysboth thosethat are beneficial andthose that can be harmful.

Sowhat does free play |l ook Iike in a digita
girls kept themselves busy in lockdownuting the coronaviruspandemic:

| ¢ Jaly 2020, and Suzy (9) and Bryony (12) have been using the vidbaring

app TikTokl t 6s designed for children who ar
using it and their friends do too. Suzy has recreated some of the dances she

has seen on the app and uploaded them to the platform. Her mum encourages

her to keep her account set to privie, but Suzy occasionally switches it to

public without telling her. Suzy says
on Ti kTok who could make 6a | ot of mon
Bryony and Suzytalklhout t he O6r e aérd, gdBryampofters 6 Ti kT
sees dances she wants to try there. Although she sometimes worries that her

own videos won't be as good, she often has a go at creating them. Posting

2 Article 31 sets out thedight of the child to rest, leisure, play, recreational activities, cultural life and the
artsd General Comment No. 17 foregrounds the 'need to create time and space for children to engage in
spontaneous play, recreation and creativity, and to promote detal attitudes that support and encourage
such aUbN2013Bi3.yd (

3General CommenNo.25 f oregrounds the ways that childrends ri
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videos enables her to 6chato to her
her videos (Adapted from Ofcom, 2020)

Suzy and Bryonyds use of TikTok reflects
For example, their play is motivated by their interest in dance, and their participation is
voluntary rather than insistedon by adults. Tie production of videos requires

imaginative engagement, and they find learning the dances stimulating and interesting.
There are many different dance routines to select from on the TikTok platform, and this
choice suppors play that is openended and divese. Being part of the TikTok
community and posting videos is a social act that holds emotional resonance for the
girls, meeting an important need for social engagement during lockdown. This play is
beneficial because it enables Suzy and Bryony to advantteir creativity, agency, social
developmentand sense of self. However, whlthe learning of new dances with friends

is a familiar form of play, the use of digital technology inflects and shapes this in new
ways.

The digital environment is complexandecn support as wel |l as i
positive experiences of free play. For example, although the platform facilitates
communication with friends and the broader TikTok community, it also supports and
maintains business interests that may not always baligned with the needs and rights

of the child. The children enjoy communicating with others on the TikTok site and
reading the @mmments left under their videos, bt they are left to navigate the risks and
opportunities associated with their activities othe platform. There is a tension between
perceptions of&taying saféand @articipationdin global playgrounds, illustrated by the
motherd instruction that her daughter keeps her accourfprivatedand Suzys desire to
switch it to @ublictto interact with others and gain recognitiorfor her creative acts.

While the girls are intrigued and inspired by the famous TikRers on the platform, the
impact of dnfluencer culturedon children® development is not always beneficial. The
commercial and globayconnect ed c ont epkay reqoifes us to criticdlly e n 6
reflect on both the opportunities and the challenges that emerge as children play in the
digital world.

Although there are many continuities with play in general, childi@rplay is constantly
changing and shifting in its nature, influenced by digital environments and new ways to
integrate technology into their practices. Free play in the digital world often involves
hybridity, as digital and physical domains and resources merge and intersdatading
researchers in digital play have argued that:

What changes in digital contexts is not so much the types of play possible, but
the nature of that play. Contemporary play draws on both the digital and ron
digital properties of things and in doing so mes fluidly across boundaries of
time and space (Marsh et al., 2016, p.250)

This hybridity is not related to specific combinations of applied technologies. Instead, it
can be seen to relate to the convergence of the digital and the ndrgital during play
(Edwards, 2013). This might include augmented and virtual reality technolegiand

virtual worlds where play in physical and digital settings intersect. It can also incorporate
play with embedded, interactive technologies in playgrounds and community spaces or
connected toys in home spaces. This hybridity is not tethered to paniar technologies;
rather, it is related to uptake and usage by children across a range of social and physical
contexts.

r
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Increasingly industry is looking to harness the potential of connected, networked,

transmedia platforms to create brandedimetaverses Tim Sweeney, CEO of Epic

Games, explains that such environment®ring immersive social experiences to

hundreds of millions of people and blur the boundaries between games and social
networksi(2019, p. 1). David Kleeman, a leading strategist forthedhidr ends medi a
industry, suggests that:

Kids immediately understand the metaverse concejd a nearly boundless

s pace whrefreeto puhsgeyth&ir favorite brands, stories and
characters in all their variations. Youth are driving the explosive grovah
Roblox, currently the nearest approximation to a metaverse. The platform was

already popularprepandemi ¢, but Robl ox has becon
space for everything from |ittle kidsd
concerts, whipreventet tioeding with friené@smn persorAs

@own on the cornedshifted to &p on the serverfkids and teensackedd

platforms not designed for them, like Zoom and Discord, adapting them to

their needs for connecti ogthagrmwn engagem
metaverse piece by piece, solving with tech for the challenges in their lives.

(2021, unpaginated)

The concept of adnetaverseiis still emergngthough, as i s resesarch on
experiences of these practices and networked system&sSweeneyexplains, 06 Tto g e

t he best pos swe havedo naketsuresthateprinéiples underlie the

metaverse, rather than individual plans to grab a lot of monéfguoted in Takahashi,

2021, unpaginated). He suggests that companies will need to devel@mlightened self
interestdthat supports open cros-platform play. However, future developments must

also involve companies building and sustaining ethicaystems aligiedwithc hi | dr en & s
best interests (ICO, 2020a). This review sets out to examine the nature of free play in a

digital world. It exploresbwf r ee pl ay 1 s sintergctods afdynterests) | dr e
product design and marketing strategies, and the global locations that span physical

and virtual locations. It is only by understanding the way these factors intersect and

overlap that we canset out an informed agendad r change and sr@ghtnt ai n
to play in a digital world.
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Methodology

This report presents a narrative review of the literature relating to free play in a digital
world. The aim is to foreground indicative a@hsalient features of the digital environment
that inflect with and af ffe théreporhwad cdnstreiated s
and evaluatedin an iterative process in discussion with leading academics and industry
partners at key stages of deslopment. These included representatives fromHGCQ®,

Dubit, Sesame Workshop and the BBC, as well as academics from the universities of
Sheffield (UK), Leeds (UK), Deakin (Australia) and California (US). This panel of experts
drew on expertise fromHumandCamputer Interaction HC), Social Sciences and
Humanities (reflecting research and industry experiengéacross the 17 age range)

and served as a valuable steering group. They were central to validating the efficacy of
the methodological approach and forgrounding the relevance and implications of the
review frameworkthat was developed. They were also able to ensure coverage of the
key issues and highlight areaghat could be strengthened or needed to be explored in
greater depth. This development processcluded a range of approaches to consultation
and review, including a workshop, formal meetings and writte€orrespondence and
feedback.

The literature searchthat underpins this report was extensive and not without
challenges. First the focus on free pay required careful reading of the literature to
ascertain what should beunder consideration Much of the literature cited in thigeport

does not use the term 6free playd but has

definition outlined by theDFC Cowan,2020). In broad terms, most play with digital
technologies can be categorised asfreeply i f it i s dintrinsicen by
motivations and supportstheir agency rather than being insistedn by adults for
instrumental purposes, such aso further educational aims. This did not mean that
articles that focused on school uses of technology were excluded, but only théisat

f ocused osmsubeelsive odexptoratdry uses of technology in classroom settings
were considered relevant tahe discussion.It was therefore not always possible to
exclude or include literature based on the use of key terms or tlaeu t h stated focus.
Instead, to be effective, the search for relevance needed to be exploratérgearching

for themes that were ®metimes implicit in the literature rather than explicit.

The literature search was underpinned and informed by a rigorous procéesnsure
that the report reflects research across a range of disciplines. Appropriate databases
were accessed to locate literature fronsocial Sciences, Humanitieand HCI These
included widecoverage journal search engines, such as JSTOR, alongside subject
specific databases such as the IBSS (International Bibliography of the Social Sciences),
Bloomsbury Collections (Arts and Humanities) and ACM Digital Library (HCI). Careful
consideration was given to the combinations of search terms used. Demographical
terms (such as@amiliesq darly Yearsd @hildren§ oung peopléand Geenagersj were
combined with terms relating to specific social settings (such d@&omed &Gchool &lubsd
and ®utdoord and terms relating to specific technology usefjamingdand &ocial
mediad or platforms (such as TikTok, Fortnite, Minecraft, Retkon Gq, etc.). Literature
included peerreviewed articles, conference papers and book chaptees well as reports
and policy documents. Media accountsral blog posts were also drawien where
relevant, especially concerning emergent research relating to the effects of the
pandemic on play. Ashe literature was reviewed, it became evident from early an the
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process that a framework was needed to map the coverage and foci of the literature
under review. This would serve two key functions. Developing such a tool would help
identify any gaps across the field of research andould help identify and map what
factors were in focus within individual research projects. The rationale for, and
significance of, this approach is explained in the next section.

Building akaleidoscope:constructing a review framework

Sowhat needs to be in focus when researching and designing digital play? Where
should we begin? The digital environment is complex and exs#dranging, shaped by
many interrelated factors. Free play can occur in multiple physical locations such as
home, schod and on the streets, and increasingly, technology is part of such play.
Ecological approaches to analysing and understanding play highlight the intpdndent
i nfl uenc e ssexpariencds and dppoetumifies for development
(Bronfenbrenner, 1979; Pbwman, 2016). These evolve over time and are rooted in

soci al and cul tur al contexts. I n descri

play, Wohlwend explains that:

Commercial, imaginative, and social practices tangle bodies, play, aogs,
moving across the i mmedi ate spaces
multimedia sites and networks that distribute consumer goods over vast
distances (2020, p.2)

This explanation captures the interrelationship across three broad categories of factors

i people, involving social practices and bodies;
i products# including artefacts (e.g., toysapps) and networks;

i places, situating people and products within immediate spaces and global
multimedia sites.

Play can therefore be conceptualised as a social drcultural activity inflected by the
materials taken up (products), the contexts in which play occurs (places), and the

meanings shaped by participants and their relationships (people). There dnewever,
layers of complexity associated with each of thesgeas:

Online gaming communities are comprised of myriad stakeholders beyond the

child (e.g., parents, influencers, game developers, researchers, educators),

nestled within a complex web of influences (e.g., indirect and direct influences

on behavior, canmunity culture, incentive structures, policy effects, and

adverse online events) that change over time. As researchers of children and

media, we cannot ignore these muHievel influences on the development of
children and adolescents and must ask: How cawe conceptualise and
operationalise online gaming using this integrative le@§Navarro, 2020, p.3)

4 The termroductsdrefers to artefacts, networks andsystems that shape thedigital environment. Itis
important to note, however that at the microlevel, the artefacts that shape play may include nedigital
objects such as sticks or boxes that can be combined with digital technologies to shape play.
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In this report, a new threepart framework is presented to aknowledge that people,
productsand places taken together shape possibilities for play indigital world(see
Figure 1). These have the potential to support the qualities of free play (Cowan, 2020)
and, ultimately, children's agency, identitand wellbeing. These factors are
interdependent as each influeces the otherand can be examined at multiple levels:
micro, macro and meso. Micro refers to the smallest unit of analysis: experiences and
interpretations (people), thedesign of artefacts (productspnd the immediate vicinity in
which play takes place (places). Mesefers to an exploration of relationships between
parts: relationships and social interactions (people); networks, connectivity and
transmedia (products)and social settings and local contexts (places). Macro focuses on
broader social structures: privatend public practices and policies (pople); marketing,
distribution and data systems (products)and national and global geographies (places).
The frameworkise nt i t | ed t he 0 Ka bssiilieabscope of pl ayf

Playful
Possibilities

Micro: |dentity, Interpretations
and Experiences

Meso: Relationships and Social Interactions

Macro: Public and Private Sector Policies and Practices

Figure 1. The kaleidoscope oplayful possibilities: factors that affect free pay in adigital world

Why has the metaphor of thé&aleidoscope been adopted to describe this new model?

Many researchers have used to capture the transmutability of play in the digital world.

Opie, a notable plg historian, described® he kal ei d o s ctbepéopleivthet al it
playgroundd(1994, p. ix). Potter and Cowan, also leading researchers in this field,
describe thevdrkiadtey daorsad oy rca st cenudS(2020, pp | ay i
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249), drawingon the methodological apprach of Law 004). Faced with the
challenges of researching humasmxperience, Law asks:

If much of the world is vague, diffuse or unspecific, slippery, emotional,

ephemer al , el usive or indi stinct, chan
havemuch of a pat thewmighawe caich some ot the eenlitieé

we are currently misgg? (2004, p. 2)

The kaleidoscope metaphor is useful as it suggests we need multiple perspectives on
play in a digital world (Chaudron et al., 2017). Extending the metaphor in this review, we
can regard each side of the thre@art framework as functionindike the mirrors inside a
kaleidoscope, reflecting and refracting the perspectives and practices of digital play
while, in the centre, the possibilities for play shift and slide.

Thisthreepart oO6kal ei doscoped framewosthelayss uni qu
of complexityinherent in the digital environment. Witst socialcultural approaches to

play have always focused on the contexts in which play occurs, this approach has

historically given central importance to human experiences with resourcasd settings

being grouped together. Howevethere isincreasinglya s hi ft i n rpmpstear ch
humanistddiscoursesthat decentre the significance of human agents and highlight the

impact that technology and materials have on childréninteractions(Marsh, 2017).

Materiality is seen as important to the affective experiences of play and the ways

opportunities for play are taken up (Burnet& Merchant, 2020). Research into spaces,

physical and virtual, has also developed which foregrodsithe signifiance of schi | d
engagements with their environments (Pyles et al., 2019). Much literature definesth
virtual a sin conirastrioathte enatarialitly @f physical locations. Kinsley

however,has argued that there is a need to rexamine conceptios of &irtual

geographie®and attend to thednaterial conditions of contemporary digitally inflected

spatial formationg(2014, p. 365). This model foregrounds the equal importance of

attending to all social, material and spatial factors when seeking tonderstand how

possibilities of play emerge.

The framework presented here emerged from an analysis of the literature on childi&n
play and reflects perspectives and concerns drawn from HCI, Humanities and Social
Sciences. Although these factors (relating people, products and places) emerge

across research, what has been lacking is an approach to mapping the findings and foci
of such research to identify gaps in knowledge or areas that have been hitherto
overlooked. Therefore, this report adopts an innative approach to reviewing the
literature by applying this framework as a lens to look at tHevels of focusin research

and what is in view What is significant here, and a point of departure from other

models, is that no one factor is given more sigichnce than another: people, products
and places all inflect and shape possibilities for play.

Lett begin by reviewing 6moments of playdo ta
using this framework as an analytical tool.

People

Ch i | gptagin @digital world is shaped by the sociatultural affordances of the world
around them. At the micrdevel, interpretations and experiences of individuals (adults and
children) are affected by vectors of identity such as geed ethnicity, class, sexualitand
disability. At the meso level, relationships and interactions with family, frigsh and
educatorsor social media influencers all make a difference. At the macro level, broader
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social and cultural practices also matter as governmental and institutional limes and
practices, commercial concerns and market forces all shape play in a digital world. To
understand the significance of these factors, consider how a group of children play in
Autcraft. Autcraft is a semprivate server on Minecraft created for dldren with autism,
their families, and allies. Anyone wishing to join the Autcraft community must first
complete anapplication processto become a member:

It is late in the evening in the summertime, and only a handful of players are
online in Autcraft.One community member posts in the chat window that there
will be fireworks displayed in the main hall in 10 minutes, inviting everyone to
join in watching@ When the show starts, everyone stands still, looking up into
the black sky as the colours burst folt. Fireworks take a great deal of effort
and energy to create. There is a lengthy process in which the player must find
the right materials within the Minecraft world and use them to craft the
different kinds of fireworks. Knowing how to make these diffenéfireworks
requires the player to ask more experienced players or look up the knowledge
online (which is readily available on wikis). These fireworks shows are
important to the Autcraft communitymnembers because many of them have
special sensory needs ad cannot attend physicalworld fireworks displays.
Being able to control their own fireworks allows them to partake in an activity
that was before inaccessible to them. This shows that users are willing to put
in tremendous effort when given the opportunytto experience a sensory
experience in a comfortable wayRingland et al., 2017, pp34192)>

Here we see members of the Autcraft community engaged in free play, which is
imaginative, driven by personal interest&ind emotionally resonant. At the micrtevel,
vectors of identty shape play in relation to the needs and individual members who
gather to enjoy the spectacle of the firework show. The experience of play is collective
and supported by interpersonal relationships as players develop and share knedge
about the game with each other to facilitate the production of objects in the virtual
world. At a broader level, the play is framed by the cultural conventions of Autcraft,
shaped by members and the company that designs the product. Equally as impottas
the people involved in play are how the products and spaces shape the possibilities for
these social interactions. For example, the tools in Autcraft enable children to represent
themselves through a range of actions and creations, allowing them tarficipate in

play in ways that might be difficult in physical setting¥ he Aut cr aft member .
creates a safe space for play for children with autism who may experience social
challenges in other settings, including bullying and social exclusion.

Products

Chi | dptaginshaped by the materidunctional affordances of the world around

them. At a micro level, individual artefacts and characteristics of digital products present
opportuni t i es for, or hinder, pl agagemerd. 6 positic
Chi | dptaginaiso framed, at a meso level, within transmedia, networked systems

5 Minecraft is a multiplayervirtual worldthat enables players to build virtual landscapes by creating and
combining virtual blocks Ringland et al state thatin 2017, GAutcraft had more than 6000 members with a
daily average of approximately 50 players-morld at peak hours of thedayd(2017: 1258). The Autcraft
community is an inclusive, mixedbility space
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that enable childrentoconnecwwvi t h ot her s a enty poirftsfiteeengagau | t i p |
with imagined worlds. At the broad macrievel, technological, politicaland commercial

rule structuresshape access to products. All of these factors affect chlilr & fie@ play.

As they engage with technology, they negotiate their agency, led by their interests and
motivations. To illustrate this, letis considerhow one girl plays with her PAWatrol

app:®

Amy (2 years and 3 months) sits on the floor in her front room with a tal#let

The nar r &Mvllgou helpshtPsAW dPatr ol save Adventu
Amy r e p |as sghs sits néxtte thédtablet and looks towards her toys
placed in frontofherit he hearth. TBGeeatrrhebbdbssam
all the places where our friends need hefp Swipe throudn the places in
Adventure Bay to see where we need to |
scaffolding and features a large hand icon moving across the screen to show

that a swipe is needed. Amy swipes through the various scenarios. The app

regularly provides vigal and auditory instructions highlighting badges that can

be earned. Amy chooses a train location on the app and a character to lead

the mission. TIClkaserisonthcaoe! agsdneddioy say
findChase on t he ¢ as andfetdlestiee Chase plag toyn o wd ,

from the model of the PAWPatrol HQ, which is near the tablet. In these initial
moments, Amy is prompted to play with the app but gradually becomes more
interested in playing with her PAWatrol figures and begins to drivéhem

around in a truck as the music from the app plays in the backgrounddapted

from Marsh, 2017, p.25)

When focusing on the product as an artefact, it appears thah many waysthe features
of the PAWPatrol app are developmentally appropriate inow invitations to play and
navigation instructions are communicated. When considag the networked nature of

A myg @ay, it is apparent that it is influenced by transmedia narratives that include apps
and toysthat link to television shows. At a macro esl, commercial factors shape how
data is collected and used a®Amyplays and influences the strategieshat increase the

0 st i co&fihe ot (for example, encouraging the player to return to earn more
badges). However, by focusing on the produdbae, the richness and complexity of play
is lost. A focus on the way people incorporate products into play is vital. In this moment
of play, the product does not neatly align with Ar@yinterest, so she adapts her use of
the technology to support her fre@lay. The place is also significant. The home
environment supports Amy to combine both digital and natigital artefacts into her play
and allowing heragencyin selecting these resources herself.

Places

Play takes place within physical as well as virtuspaces. Children play at home, in

school, parks,on the streets as well as online. Digitalechnology connects these

physical and virtual spaces, creating both local and global digital playgrounds. Some of

these spaces are designed with play in mind, arathers are not. From a micro

perspective, research attends to the immediate vicinity of play and how those

interactions take place with those who are not physically present, as well as with those

mat eri als and peoplAmesolforus eelates toddcah settingse suscho o md

6Pl ease refer to Marsh (2017) for a full analysis of
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as how digital technologies might support play in outdoor environments. A macro
perspective involves developing an understanding of the ways global contexts shape
chi | dsdmitaldlay experiences. This regnes a focus on social and cultural factors
beyond those related to economic and commercial structures.

To highlight the interconnec ed nat ur e of these | atgreetros ,
Things (loT) might support children to engage in outdoor plajood et al. (2019)
developed a study that involved running a series of workshops with children aged
between 5 and 15 in a local community centre. The centre wés a low economic area
in the UK andé was established to provide opportunities to a commuyiwho are
limited by poor average income and affected by a reduction in the provision of social
servicedH(Wood et al., 2019, p4). In these workshops, children coreated new IoT
designs using the BBC micro:hitThe third workshop was held with 15 chdren aged
between 8 and 15 (9 girls and 6 boys). In the following, the researchers recount an
observation of lucas and Max leading free play:

In preparation for Workshop 3, we included @&ortnite dancedgame. In
response, two children in our Hackathof Lucas and Maxd invented and
facilitated a game they calledibutdoor dance party Lucas and Max wanted to

demo their game, so we took the entire group outside when they returned after

lunch. Taking a step back, we permitted the children to introduce anémo
their game, something they did with great confidence. The two boys got
everyone into four groups and gave them each a number between one and
four. Lucas went on to explain their gamébo we have a dance party,
whenever | shake this a song will play.uBit will come upon here the number

and whsnambergedis called has to dancéMax then began the game by

announcing,&et the humiliation begin... Imean fun..3...2 ...1 ... g .0
Following the countdown, Lucas shook his BBC micro:bit. Theitdgd
appeared and a random song played. The other groups laughed as Group 3

awkwardly danced. Lucas shook the BBC micro:bit bit again and announced,

a8 A member of a participating group shoutedilliest dance... come ord In

this instance, Lucas and Max were given the opportunity to perform and act as
facilitators of their game. They were particularly excited about being in charge
and overseeing gameplay with both adults and children. We saw them express

confidence and hgpiness performing in this role(Wood et al, 2019, p. 9)

The immediate vicinity for this play, at the micrevel, is the space outside the
community centre where Lucas and Max have accessriucro:bits and also willing
players. At the meso level, the ghificance of the local context comes into view. The

community centre is surrounded by residential housing. This space is well used by the

community and is a place where people from the neighbourhood can getho access

7 The BBC micro:bit is a lowost tiny programmable computer, designed to make teaching and learning

programming fun.It can be programmed in a way that allows code to be dragged and dropped into graphical

coding blocksthat snap together to make programming logic easier to understan@iheyare proving ideal
for outdoor play. They come with useful sensors, including motion detection, compass and Bluetooth
connectivity, and can be connected to other input/output boards extending how they can be used.
Importantly, they are readily availale and easy to learn: one million micro:bits had been given to evéfsar

7 student in England and Waleswith 90% of those students reporting that it showed them anyone can code

(Woodet al., 2019, p. 3).

et
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support, resourcesand services. Tk outside spaceis accessible to the children ands
used regularly in their everyday play. At the macro level, the national context relating to
economic factors is significant. This affects where children may access technology as
well as the values attriluted to devices and tools. Such places shape possibilities for
play in conjunction with people and products. For example, in this community setting,
children play alongside adults and with children of different ages. The play is facilitated
by adults but kd by the children. The design of products enhans¢heir play and

supports their creativity with operended design principles, which thegan adapt. It is
significant here that these devices were not connected to networks and were not
collectingdatareld ed t o the childrends | ocati on.
programmable and within the control of the children who could shape and change the
functionality to meet their playful needs.

Analysis of these three vignettes of play demonstrates that individuakearch papers
relating to free play with digital technologies sometimes foreground the impact of
people, productsand placesbut often all of these factors are in view simultaneously.
Where differences arise is the level of focus in view. In the nexictien, a large body of
literature is reviewed to highlight the opportunities and challenges for free play with
technologies.

Rat
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Viewing the qualities of free play through
the kaleidoscope

How can we use the O6kalei doscopgldcesanca mewor |
products shape possibilities for free play? As the framework adopts an ecological

approach to studying play, it offers the advantage of supporting a holistic and
interconnected analysis. Salen and &€i mmer m:
movementwithh  a mor e rigid 394),andt exeda({d00hatpodyg
expression of the system, one that takes advantage of the space of possibititgated

fromthesy st emd s st r u80d)uAtredgh theg ardrdferringtgames in this

instance, the digital environment can be seen to opeup or close down possibilities

according to the configurations of people, places and products. Such possibilities can be
positive or negative and the digital environment can shape free gl in ways that are

beneficial and potentially harmful.

However, especially in digital environments, such ecological approaches have been

criticised for emphasising balance and coherence whereas tlessenceof digital play is

much more eclectic, fastmoving and multiHayered (Carrington, 2013). Burnett and

Merchant call for an approacht h @dlebrétes complexity, embraces ambiguity, and, in
doingso,c hal | enges or d(@urietyanddvVencharn 20t &, p. 262).STO

achieve this, researchers in thé&ocial Sciences increasingly draw on Deleuze and
Guattari s (1987) use of the ter m&DBowda$ e mb |l :
2013):

While an ecological framing looks to find a contributory role for all
components, an assemblage has room foehsion, mismatch and ongoing
reconfiguration. There is not a sense of creating and then maintaining a
balanced symbiosis of parts. As a result of this heterogeneity and
independence, assemblages dismantle and reassemble in different
combinations as contexiand requirements shift.(Carrington,2013, p. 209)

Viewing free play through the kaleidoscope framework, many patterns emerge, with
different combinations and permutations of playThe components of the &leidoscope
are not fixed but shift and overlapand can therefore be seen to align with the mtit
layered and changing nature of playlhis report now revisi the eight qualities of free
play, as outlined inThe ppnorama of play (Cowan, 2020), to consider the how these
gualities are shaped by and inflect with the digital environment.

Intrinsically motivated

A hallmark of free play is that it is intrinsically motivated, meaning that the
play happens for its own sake rather than toserve other purposes,
especially instrumental ones. Because it is intrinsically satisfying, it is
sustained by the interest of the player(s) themselves (Cowan, 2020, p.32)

There is a | arge body of wodigitalerathaaltaz d t o c'l
revealedthatc hi | dr ends pl ay irangerafgpsychelayicat sociddnd a b r c
emotional needs and interests. However, we currently lack sufficient knowledge and
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understanding about c hinglwdhrdigimldeshnalgies.inv at i ons
recent years, to address this gap, there have been several useful UK consultations, the
findings of which were summarised by thBigital Futures CommissiorfMukherjee &
Livingstone,2020). In addition to these, there have been a range of researgirojects

thathave explored chil ¢ spmdesthe@®p7mgecamgetyeusg t o p |
children @@ged0385), older children &ged 689), tweens @ged 10912), teenagers aged

130615) and young peopledged16017).2 These have sometimes adopted innovative
methodological approaches in order to align with the developmental capacities of the

young research participants.

Understanding what inspires young children to play with technologies can be particularly
challenging due to linguistic barriers, but an ethnographic study in which a researcher

played alongside and with prechoolers in homes (Scott, 2018a) has revealed rich
pictures of chil dr evatieanethodalogies suglrsasGroUsi ng i n
cameras whichrecor d a 6chil dés eyed view of play,
into young childrends playful <choices in af
motivations for play with parents (Marsh et gl2015). With older children, tweens and

teenagers, partcipatory design practices have been adopted to discover what interests

them and drives their decisions to play. In these studies children have been invited to

create their own games and virtual worlds with and for their friends using design

software (Pellgier et al., 2010), everyday technologies such as webcams and websites

(Colvert, 2019), virtual reality headsetJigiLitEY, 2018), connected toys (Yamad#ice,

2019) and programmable mobile technologies (Wood et.aR019). In order to

understand the playul experiences and concerns of teenagers and young people,
intergenerational working groups have been developed. These have supported young

people to reflect on and discuss their play practices through collaborating in crivat

tasks with peers, academicsand industry partners. In this process participants have

developed a better understanding what play looks like and feels like from a range of
perspectives (Salen TekinbalL, 2020).

Olson (2010) suggests that there are developmental factors that affect athit e n 6 s
motivations for play and argues that playing video games serves a diverse range of
needs throughout childhood. Motivations to play can differ in relation to the age of the
child. For example, one study noted that competition was more motivating - to 16-
yearolds than for 10yearolds, who were more motivated by challenge (Greesri et al,
2008). However, although there are some developmental differences, there are some
broad patternsthat have emerged from consultationsvhich have revealedhat
childrend6s pr i oagppottunites thabd afferchaganey and ohoigel a y
imagination, sociability, safety, and a lack of adult restrictiorsn d i nt er f er enc e
(Mukherjee & Livingstone2020). Research projects, focusing on specific age groups,
have revealed a range of interests relating tine experiences of young children. For
example, Marsh efal. reported that parents noted a range of motivations for unddives
using apps:

Children: (i) found them fun to usg(ii) found interactive apps particularly
engaging; (iii) enjoyed learning new skills and acquiring knowledge; (iv) liked

8 The categories used inthis mirror thoseusedby t he | nf or mati on Co nAmexsBsAgeane r 6 s Of f i c
developmental stagesof the AgeAppropriateDesignCode (ICO, 2020b).
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apps that related to their popular cultural interests(v) enjoyed practicing skills
and achieving a sense of masteryvi) liked thepositive feedback and rewards
they received when they achieved goalévii) liked to play the apps that
siblings and parents used(viii) enjoying watching videos and more passive
experiences when they wanted to wind dow(2015, p. 21)

Studies with olderchildren and tweens have revealed that children value the opportunity

to negotiate the rules of play with peers (Colvert, 2019), and that children are receptive

to, and build on, each ot heR0dY. Thisrappearseéost s d
be aligned with a developmental need to establish friendship and explore social
dynamics outside of the family context (Sal
6Peer i nfl ue radolescgnee avtkese ydunyg peuapledshow a heightened desire

for affiliation and become increasingly sensitive to social evaluation and comparison

and their consequencesforpeeac cept ance or rve)j.ecTdaemadg g r2s0d.
young peopleds playful i nteractions, on soO:«
therefore dten motivated by a desire to shag identities, forge friendshipsand seek
independence.

As children play with technology, digital products and systems collect vast amounts of

data about children in general and their media use in particular. Such data eal

patterns related to their inteests and motivations for play. Atiough companies often

claim that they use data collected from chi
tailoring experiences to meet their needs and predict content that players witid

engaging, the processing of such data can result in adverse outcomes that neither
companiesnor children can anticipate Children can also manually curate and

personalise content. For teenagers, personalising devices such as phones by

downloading favouite apps can be very importantln one ethnographyCarrington

describes one teenagdi eelationship with her mobile:

Roxie makes use of the affordances of the phone, the software apps she has

used to customize the device towt her own needs, andhe internet

alongside the textual repertoires she |
artefact, her iPhone, is clearly important to her. It affords particular

engagements with the unique blend of apps she has chosen, and the

contemporary features of thanternet made accessible via her network

(2012: 10)

However, personalisation features for children are not always appropriaku€irkova,

2017). Kucirkova arguesthatd he i mpor t a magencyif thecubeiol dr e n &
technologies is welestablished kut it continues to be challenged with applications that
automati cal |l y perssontandR01% @ 112)hShd highlights Bow few
research studies focus on principles of personalisation for children aged between 2 and
12, and argues that:

€ personalisation design needs to be reonceptualised at a fundamental

level, given that adukoriented databased design and personalised algorithms
are based on assumptions about the user that do not apply to the young child,
such as for example informeaonsent or established preferencegKucirkova
2019, p. 112)

There are also issues related to personalised content on social media feeds fateol
children, tweens, teenager&nd young people, who are still in the process of
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establishing preferences. UNIEF hi ghl i ght this issue in the
chil dr ehygl® siiiggphtsg andard for data use by te

6aut omat e-ohakidgenithi opaique algorithms and nottransparent nudge

techniques based on personal data carehd to limited diversity experiences and

developmental opportunities, creating echo chambers and sebffer e nt i al bubbl e

(Hartung, 2020, p.4). This limits opportunities for childrerio extend their interests. It

may also limit opportunities to challengand question beliefsystems and view and

understand their motivations to play from alternative perspectives.

The broaderecs y st em of the environment intersect:
experiences in complex and nu playaedhapgdbys. ClI
the commercial and connected environment in which they play (Grimes, 2010, 2015). In

relation to product design, games and social media platforms include features and

content that are intended to increase the likelihood of children chemg to return and

pl ay over extended periods. Such pracoices
products. Offering badges and rewards for participation are not simply benign features.

There are many inappropriate and harmful uses of such incevess. These are amplified

in the increasing intersections between online gambling and gaming practices: loot

boxes, esports tournaments and the trading of virtual items or skins (digital artefacts

that change the appearance of characters or weapons) are phrt of broader

gaming/gambling ecaesystems that span games as well as social networks (Macgy

Hamari, 2018). Zendle et alexplain that:

Loot boxes are items in video games that may be bought for réabrid money,
but which provide players with a randunised reward of uncertain value. When
paying their money, players have no way of knowing exactly what they will
receive in return for their investment. Similarities between loot boxes and
gambling have led to concerns that they may provide a gateway to ddimg.
(2020, p. 1768)

Children are motivated to purchase these for a range of social reasons as well as to
progress in the game more quickly.

Zendle et al (2020) surveyed the 100 torossing games on both the Google Play store

and the Apple App storeand the top 50 mosthlayed games orthe Steam store, which

revealed that 58.0% of the games on the Google Play store, 59% of the iPhone games

and 36% of those on the Steam store contained loot boxes; 93% of the Android games

that featured loot boxes and 986 of the iPhone games that featured loot boxes were

deemed suitable for children aged 12+. This is highly problematic as there is currently

no requirement for companies to indicate that these games contain loot boxesd use

of this technique is not curratly regulated. In a recent survey of 582 players who were
engaging in gambling behaviours within gaming contexts, 27% were under Matey&

Hamari, 2018), and given the prevalence of these features in games accessed and

played by children, the impact is likely fareaching (DCMS, 2019) 5Rights argues that

t h e mreondreward features should be characterised as online gambling in &t in

the meantime, hese features should notberoutiney of fered t o young ¢
unpaginated).However, there are fundamental regulatory challenges. Wardle explains

that the rate of development in the gaming
thinkingandl egi sl ati ve fr amewor, lamlarguedthatagmssss: un
national approach to regulation and legislation is urgently needed. She urges that we

6pay more attention to the broader systems
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more attentionto the processes that determinethe r adv anandmoeent €
attention to impactd reaching beyond questions of whether something is gambling or

notd (in press: unpaginated)

Other communications relating to marketing (adverts and-app purchases) are

desi gned to influence childrends motivati on:
i mpedi ment to free play and disrupt-chil dr
school childrends creative ussachaspdpupg,pps ar ¢
banner advertsor in-app purchases are limited (Marsh et 312015, 2018). An

investigation irto the impact of ingame advertisingon9and 12-yearol d chi | dr en d

experiences of mobile games revealed that:

échil dr ends e n-gamgaverising takedhe form of a struggle
and that children both resist and resign themselves to the advertising
strategies. Advertising brings about negative experiences of deception,
enforcement and confrontation, and interrupts moments of enjoyment,
achievement, and immesion during gameplay. These results suggest that
playing advertisingbased freeto-play mobile games is a demanding
environment for children(Martinez, 2017, p.848)

In-game advertising is more likely to impact on the experiences of children from lower
socioeconomic backgroundsas 6 chi l dren from families wit
likely to use freemium products and are less likely to pay foragps ( Mar sh et al
p.42). Some have argued that:

Children are uniquely vulnerable to the persuasive &ftts of advertising
because of immature critical thinking skills and impulse inhibition. Scheol
aged children and teenagers may be able to recognise advertising but often
are not able to resist it when it is embedded within trusted social networks,
encouraged by celebrity influencers, or delivered next to personalised content.
(Radesky et al 2020, p.1)

The impact of influencer culture on chil dr ¢
currently underresearched.Childrenare increasinglyparticipating in content creation

and some have become 6influencersdingand h si
commeningon t heir posts. Ofcom report that o6th
children with thedvlogger next dood: While highprofile YouTube stars remain popular,

children are now increasingly drawn to influencers who are often local to their area, or

who have a particular shared interesd known asdmicroéornanodi nf | uencer sé (
2019, p. 2). In addition to this the impact of managing the role ofthild influenceon

children& wellbeing is not yet understood.

De Veirmanet al. (2019, p. 13) suggest that four areas require further investigation:
irst, insights into infl uenceertheibrolcimnt ent
childrends consumer socialization. Second,
children. Third, how to empower children to deal with influencer marketing, and fourth
protecting children from influencer marketing through guidelines and relationsd

(2019, p.13). They also suggest thatvhile most research has focused on YouTube,

studies should also focus on popular platforms such as TikTok.

A ' ccheinltdr e d’ approach to understanding <chi
sufficient, as commercial interests exert significant influence over the design and
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operation of the digital products that children use for fun. Spatial factors also
influence children’s motivations to engage

i At the micro level, products can provide valuabl@pportunities for children to tailor
and personalise devices and games to meet their needs and interests, although the
extent to which the parameters of personalisation are aligned with or extend
childrenfds needs requires further explora

i At the meso level, online networks and virtual spaces support children to connect
with others and develop their interests, but the social impact of influencer culture is
an areathat requires further study.

i At the macro level, from time to timeindustry and design pactices manipulate
childrents playful motivations for commer
are being developed, not all of which are
capacities. For example, practices relating to the design of loot boxewa
advertising need regulation to ensure that they are always in the best interests of the
child (ICO, 2020ap.24).°

Voluntary

Free play is initiated by the player(s), entered into willingly and cannot be
imposed or insisted upon. It has a spontaneous gality and cannot be
totally planned for, though others may inspire or invite it. It is self-chosen,
self-directed, and includes the freedom to quit. (Cowan, 202Q p. 32)

The extent to which technology use is spontaneously integrated into playirispart at

|l east, | inked to childrenotatsupporessch t o t he
engagement Many children in the UK have access to a wide range of technologies at

home and elsewheré? A recent UK study undertaken with a sample 2400 of parents of

children in the UK revealed that the majority of children have access to standard

televisions (82%), smart TVs (77%), tablets (94%), smartphones (84%), laptops (72%)

and games consoles (78%) (Marsh et.aR020, p. 35). However, access to technology is

limited for some social groups due to a range of social and economic factors. Gender,

age and race all impact on access to technology. Marshetalot ed t hat o660l de:
are more likely than younger ones to own a phone. Gender differences are most

pronouncedin relation to the ownership of games consoles, with boys more likely to own
PlayStation and XBox consolé§2020, p.33). In addition to understanding how

ownership is affected by social factors, Marsh et.also argue that it is important to

understand the places where children gainaccess ot i ng t hat o6t here we
relation to Black, Asian and Minority Ethni@AME) and White families in that children

from BAME families were more likely to have access to some devices outside of the

9 In the UK, the Ifiormation Commissionefs Office (ICO) issued a statutory code of practitteat came into force on 2
September 2020, with a 12month transition period(2 September 2021),the AgeAppropriate Design Code (also known

as the Childreris Code). After this date, organisations providing online services likely to be accessed by children in the UK
must ensure that they areconsistent with childrer® best interests and developing capacities. This will apply to all online
services, such as apps, online games and web and social media sites, likely to be accessed by child@®, 2020a).

10 However, access to these was not always in home spacaad induded grandpae nt s 6 FooaEar@psanreport
into the digital literacy practices of young childreisee (SeftonGreen et al, 2015)
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homed(Marsh et al, 2020, p.36). There were also differences related to socioeconomic

status in that middle- and upperclass famiies were more likely to own iPads than

working class families, who were more likely to own cheaper devices (Mar2b20). A

UNICEF report on surveys revealed that people living with disabilities in developed
countries Oare hal f ratsomke asls@neogne witloout b disatelitya c o
even less likely to have internetaccessand even |l ess | ikely to g
(2017, p. 34). While these surveys did not look specifically at children, they point to the

need to understand the barries to access (UNICEF, 2017). Without access, children

cannot enter willingly into play with technologies or integrate it spontaneously into play.

Despite the 24/7 presence of smartphones for some children, adults still play an

important role in defining therules of use and the boundaries within which children can

engage in playin both digital and physical domains. Faxample, in educational

settings teachers can both constrain and s
through classroomarrangement (Arnott, 2016) or through imposing restrictions on

where children can move within virtual spaces (Burneit Merchant, 2014) or by

determiningthe time and duration ofchildrend s aywith technologies (Sakr & Oscar,

2020; Sakr, 2020). Similarly, in homesettings parents impose time restrictions on

playful technology use, and the location and storage of technologgs an impact on how

freely available it is for children (Ito et g12010). Adult perceptions of inclusive play

(Sobelet al., 2015) and the perceived risks of playing with digital technologies

(Livingstone& BlumR o s s, 2020) can inform decisions t
access. Similarly, beliefs about the intrinsic value of free play exert an influence. For

example, theinstrumentalisation of play for educational reasons shapes (and can limit)
opportunities for free play Reflecting on the experience of designing a virtual world to
support I|literacy |l earning, and the integr at
Merchant notes that:

If the [virtual world] planning team imagined active learners engaged in playful
discovery, the teachers who eventually introduced the virtual world into
classrooms were governed by other stories of learning, warenstrained by
institutional norms and routines, and obliged to adopt narrower definitions of

|l iteracyé In a similar way, childrenods
institutional routines, and delimited by the availability of hardwaré2010, pp.
142483)

Social norms, and narrav views on the relationship between play and learning, can
thereby be seen to impact on opportunities for free play in schoélowever playful
practices can emergewvhen teachers collaborate with children texplore gaming
principles in the classroomBeavis et al, 2017) Further,arts-based practices such as
participatory theatrein school settingscan also open up new possibilitiefor play
(Burnett et al, 2020).

Research also demonstrates that giving freedom of movememt ¢classroom spaces
enables children to cluster around tablets and negotiate playful interactions (Arnott,
2016; Burnett et al, 2017), often with many hands controlling play on touchscreens
(Wohlwend, 2015). Arndtinvestigated how the@cological factorsm early childhood

playrooms contributedd o chi |l drends soci al experimnces
274), and observed the children when they voluntarily decided to use the digital
resources in the classroom. She observed t|

or moulded by the childdés position in relat
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[ social] c,ps8t0er a6 (t2®Y¥6 gat hered around de
collaborative play with a digital puppetry appo h| wend not ed t hat ©6 ma
dragging, resizing, and animating puppet characters, and many voices mak&ogind

effects, narrating, directing, and objectind appears aimless, chaotic, and in sharp

contrast to the orderly matching activities in prevalent letter and word recognition apps

t hat dominate early chil dfpolb4)l Hevdar,ehet i onal ¢
suggests that such engagementsiugpport rich storytelling practices. If broad

conceptualisations of learning are adopted, related to exploratory free play, digital
technologies can provide a range of educational opportunities led by the interestgtod

child. In reflecting on the role of technologies in Early Years settings, Scott draws on the

work of Bodrova and Leong (201Q)xnd suggests that:

€ with increasing pressure for formal pedagogies in early childhood

classrooms, certain essential formsfoplay are becoming neglected,
particularly solo and peer fantasy pl a)
devices and texts may provide young children with precisely the opportunities

for free (uninterrupted) peer fantasy play that are increasingly $sing in other

realms of their lives.(Scott, 2018b, p. 244)

To make technology accessible and inclusive for all players, research into play and
disabilities often explores assistivéechnologies. However, there is a growing impetus
toward the social modebf disability in which technology is seen as a tool with which to
shape inclusive environments, systems and communities (Sobel et, &015). When
access is denied or flawed, it is at that stage that disability is created (Ellcessor, 2016
Ginsburg and Rap, 2013). Therefore, poorly designed places and products can create
contexts in which children experience a range of disabilities. Titchkosky argues that
dVhile we all have bodie® bodies that we act,sense, feel, or move in and through
only some bodis, only some of the time and only in some places, are understood as
disabled one$(2011, p.4). Ringland suggests that three factors need to be in focus
when designing opportunities for play in online environmenésphysical, liminal and
virtual:

The physical space includes computer hardware and the environment in which
players access the computer (e.g., bedroom, home office, computer lab in the
library). The liminal space includes the installation and configuration of the
software, as well as useauthentication. Finally, the virtual space includes the
various social media(2019, unpaginated)

Digital artefacts with multifunction uses, multidevice compatibility and personalisation

features are all factors that influence playei@abilities to participate in free play. In
relation to Autcraft Ri ngl and expl ains that these inter
parents [to] negotiate and decide where to spend their resources to create access to

[the virtual world while balancing other priorities in thdamily & including rules about

how much time a child can spend on the computer, how much money a family can afford

to spend on access to the game, and the nec¢
unpaginated). She expl ai ns temaestiontotabcesstob e c o1
game play, but a negotiation over the shared environment and individual values to gain
access to the Aut gungafinatedd ommuni tyd (2019

Whileinteractions across networks and the ability to use a range of devices to access
content is helpful, the level of support offered to members is significamilthoughthis
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can take the form of freeto-access member forums, some must be paid fpand can be
prohibitively expensive for some families. There are numerous social barriers to
developing opportunities for inclusive play for neurodiverse children. Soletlal. explain
that:

€ the advocacy, training, intentionality, collaboration, and other efforts
necessary to enable active, equal participation of all children, often coupled
with ableism on macre, meso, and microlevels, prevent children from
participating in inclusive environments. Specifically, inclusive education
typically requires more support and a greater level of collaboration among
teachers and parents.(2015, p. 39)

Oncechildren are able to access technology and play with it freely, their use of games

and platforms might bbatthe associated bharishg ohdata,6 v o | u nt
often integral to the process of pl,ay, may
2020) collected and analysed by companies and researchers add a layer of complexity

to the notion oft hehiflrkereeddm mhawi maitide fd& om p
technologies, they participate in a data economZuboff, 2019)in which they tade and

exchange data with corporations relating to their interests and locatipor even when

they go to bed at night. Cochoy et .axplainthat this is particularly true of free services

and games. In these:

Consumers do not pay with money, but, instdathey pay by providing the

personal data that they share (often unknowingly) with the system. This data is
generated by the digital traces that consumers leave on the systems while

chatting, browsing websites, and shopping, and is used to create marketin

knowledge and direct action. Digital doublsided markets are thus inherently
duplicitous; they show a friendly ©&soc
6controlling faced to the companies th
closely interdependent. (2020, p. 3)

Indeed, some communications during play, and features of products, are designed to
nudge children towards sharing information in ways that are not necessarily in their best
interests. The ICO usefully summarises the potential usessaefch techniques:

The deployment of nudge techniques in the design of online services can
encourage users, including children, to provide an online service with more
personal data than they would otherwise volunteer. Similarly, it can lead users,
particularly children, to select less privacgnhancing choices when
personalising their privacy settingg2020a, pp. 7304)

The extent to which these design features ¢
research and investigation. However, it is cle#inat such persuasive techniques can

have significant implications for children and raise urgent ethical questions for society

as a whole (Kidron et al 2018). Communication about why data is collected and for

what purposes must be transparent and accessib to the youngest users, and to

parents, carers and educators who share technology with children. Recital 38 of the

GDPR states that: 6Children merit specific
as theymaybe less aware of the risks, consequeares and safeguards concerned and

their rights in relation to the processing of personaldaar ocessi ng of per s
However, researctsuggests that although children have the right to know how their data

is used, explanations and processes are stdbmplex (Milkaite& Lievens, 2020) since
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6managing and controlling social media dat
can be difficult for young peopl e.Thi® negot.
suggeststhatwveneed O cold ercttri avlei zendd appr o@anfpazie t o
& Selwyn, 2018: p.8) The AgeAppropriate Design CodéAADC)n the UK requires all

companies to addresghese issues and should prompt and support companies to

develop more transparent approaches to comumicating the ways data is collected and

used.

The same excessive collection and usage of
intrinsic motivation to play also interfers with the voluntary quality of free play. Linked
to the pervasive datacollecon and processing is childreno:

connected toys and household smart devices. There have been some Rigbfile cases

that revealed the extent to which companies have access to a broad range of data about
children. McReynoldetal.expp ai n t hat o6VTech, a company t|
children, was found to have been storing the personal data of 5 million parents and over
200,000 children (including pictures and chat logs) when it was hacked, making it

possible to fully identifyand ocat e t he ¢cphSld7)da redh 66 TARyYTNas/l k dr
additional attention for a privacy policy that appeared to allow the company wide latitude
with the use of chi,p 8108 ihes are motthe ordyicasgssTe ( 2 0 :
ICO explais that:

Connected toys and devices raise particular issues because their scope for
collecting and processing personal data, via functions such as cameras and
microphones, is considerable. They are often used by multiple people of
different ages, and by very younchildren without adult supervision. Delivering
transparency via a physical rather than a scredmased product can also be a
particular challenge (2020a, p. 77)

Voluntary play with digital technologies is inextricably linked with issues of access.
Inequalities of access intersect social economic factors, product design and
distribution systems, as well as places, or contexts in which the technology is
deployed.

i At the micro level, vectors of identity such as social class, gender and ethnicity all
impact on the ownership of devices and gamesand where children are able to
access technology. In order to select and combine digital resources, children need to
be able to reach it in the moment of play. Accessibility is therefore affected by
whet her aintd 6i,s ifhatt hreir | mmedi ate physical
and functionality of devices, such as whether they have tangible interfaces, can also
influence the takeup of digital resources and the ease with which they can be
integrated into play

i At the meso level, views about the value of play with technologies (such as those
held by parents or educators) can curtail or open up opportunities for access. Spatial
factors also inflect with issues of voluntary play in relation to how accessible
technology is in home, school and community settings. Sometimes, the networked
and connected nature of technology catead to barriers to entry for some children
and their parents.

i At the macro level, education policiesthat adopt narrow conceptualisations D
learning can limit the ease with which free play can be integrated into classroom
settings. In relation to product design, voluntary pldfiati s 6éent ered i nto
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and includes the 6freedom to quitd a&re co
the way data is gathered and stored by companigas these imply informed consent

and control over informationwhich is not always the case (particularly with the

youngest children). Voluntary play is thereby complicated by lack of transparency in

relation to commercial intent.

Stimulating

Distinct from the imaginative quality of play, though often going hand in
hand with imagination, we here capture the idea that children seek and
engage with activities they find stimulating, absorbing, and facilitatin g of
new ideas and new possibilities. (Cowan, 202Q p. 32)

What children find stimulating will differ from individual to individugbut there are some
devel opmental factors to consider. Stephen
toy which produces sounds and lights may be an opportunity for playful exploration for a
oneyear-old child but is unlikely to be part of the play of Bour-year old for whom
engaging in play in a virtual ,pd)Tangiblenay be
user interfaces (TUIsthats upport chil drends use of physi
task (rather than using a mouse or a screen) can be engiag (Zaman et al, 2012)
ShaerandHor necker explain that these are 06i mpl
technologies and materials, [which] computationally augment physical objects by
coupling them t op.23.Eghbeddiad digithlanteeadtivityn hiz Way
enables childrends play with physical toys
the contingent feedback and other learning supports that can be provided by technology
(Revelle, 2013, p. 33). Mascheroni and Holloway explain the potentialifictionality of

these devices:

Not only does the child see, touch, feel, speak to and listen to an Internet
connected toy, the toy as a connected object can also track, see, speak and
address them. The interaction betweerhe child and the toy istherefore,
reconfigured as a bidirectional, multidimensional, muiiensory experience
that involves auditory, visual, haptic and kinetic communicatio(R019, p.5)

Because of their tactile nature and ease of manipulationangible user interfacesappeal

to a broad range of players. ShaeandHor necker suggest that thi
draw upon the human urge to be active and
a means to interact with computational appl
knowledge andskills of interaction with the everyday,nod i gi t al , ,w@r | do ( 2

Such multisensory engagement during play can also be experienced as children use

virtual reality (VR)headsets. Although these primarily stimulate visual senses, research

has revealed that this can ahbssheyexplorethgirer c hi
physcal environment. During observations of children using VR headsets to explore

Google Earth, Yamad®ice observed that:

Several children showed a desire to taste the virtual planet Earth. This caused
children to walk around the physical environment (in wéh they were using the

VR device) with their tongue out, something that was confusing for their

parents watching on. The newness of the technology and the perceived
separation of the userds sensory exper
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immersive virtud environment seemed to exemplify that the way in which
adults and children interact with spaces and materials are fundamentally
different from one another.(2018, p.533)

It is important to recognise the way that children understand arekperience the world in

this exploratory way. For some children with sensory processing differences, the physical
environment can bring overstimulation of the senses, leading to discomfort and

impeding play. Although sensory needs can sometimes be diffictel accommodate in

t he physical world, in descriibMingaftchi |l dr en¢
Ringland et al explain that neurodiverse children, such as those withutism, can exert

control over their environments:

If a child is highly sensite to sound at a particular moment, they can easily
adjust the volume of the world or turn it off altogether. Similarly, if the child
becomes over stimulated by images, thayay darken the screen, as was the
case for the children digging holes in the mirseto turn the screen black [in
Minecraft]. (2017, p.6)

The design of products often means that functionality and settings can be adjusted to
meet a range of sensory needs.

In addition to enhancing multsensory experiences, technology can also support

chi drends physical i nteractions wodyh spaces
movement interfaces for young children can support play that is stimulating and
exciting. Revelle suggests that o6between th

from engaging in simple gross motor events like running or standing on one foot to more
complex activities requiring much greater balance and coordination, like riding a scooter

or skating. During this time, children are described as havingdaigh motor drived,

meaning that they enjoy engaging ,p8)gross r
Gaming controllers, such as those associated with the Nintendo Wii, are also popular

with older children and can support family play as:

They reduce differences in physat ability and computer dexterity. The new
control systems are now designed for directed movement by the whole body,
offering a range of levels of physical strength and styles of play in a format that
can foster intergenerational users to compete on equderms. (Chambers,

2012, p.73)

Such design features can thereby facilitate play within mixed age groups and increase
accessibility and ease of use (Shinkl&008).

As connected toys, virtual worl ds ,taontttt VR h
design of online networks can also infl uen:q
as offering an abundance ofsneaky thrillsd contributes to dthe expanded possibilities of

theself®® ( Go |&IN&alM2019hp. 15). Some argue that teenagers may be more

prone t o s@see&knsnagt iéornwi t h f iregulatoeandimpulseur ces of
control & &Walip201Bspmb)tThese developmental factors may contribute to
teenagers engaging in risky or transgresa actions online. For a minority this can lead

to a 06di git ak&Brewer 20X5Xinto(cybedelthquencyt Some researchers

have suggested that there are seductive qualities related to the design of online

systems that@xert an appeal to someyoung people to proceed from gaming and other

online activiti es&Wal 200%p4k XunHu@nd Zi@oglexpsimi t h
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t hat 6Computer hackers start out not as del
talented students, curious, explorairy, respected, and, most important, fascinated by
comput er,p.B4).Geh th8 some young people find these activities appealing

and stimulating, 6there is a growing and ui
alternatives for channelling youngalent toward legitimate careers in the tech sector

before they are lured into the.,20l7em6lof <cyb:«

Notably, the ‘“stimulating’ quality of free
children, but can be augmented and extended through innovative uses and designs

of games, devices and spaces. New technologiessuch as those associated with TUIs

and gaming genres that encourage wholebody interaction, require an understanding

of the ways that stimulating play is distributed across places, products and people.

9 Atthe microlevel,t echnol ogy can sti mul at-sensaymd supp
engagements with the world through the use of lights, sound afdJIsin waysthat
children find accessible and enjoyabld-or neurodiverse children technologies can
support them to adapt virtual environments to meet their sensory needs. Such
spaces can thereby provide valuable spaces for play children for whom faodace
situations and social events can feel overwhelmingue to sensory processing
differences.

i At the meso level, exploratory activities online can be exciting and provide
opportunities for children to engage in exciting play together. However, they can also
pose risks for some teenagers and young peoplewhn,i seeking out ©6sne
may be tempted to engage in risky or criminal behaviour.

i At the macro level, there is a need for theories of child development to inform the
design of ageappropriate games and products. The seductive qualities of online
sysems also require further investigation, particularly in relation to the experiences
of teenagers and young people who are drawn to the expanded possibilities on offer.

Openended structure

Players not only choose to play, they also choose what and how tglay,
with choices generally made inthe-moment as play unfolds. Although free
from external rules, free play can be orderly, even rulegoverned, with the
players developing an internal structure negotiated and open to adaptation
through the play itself. (Cowan, 202Q p. 32)

Children can find boundless potential for play in found objects such as sticks and boxes
as well as designed toys (Vygotsky, 2004). Programmable technologies with epaded
rather than goalorientated uses can help children integrateligital technologies into

their free play (DeValk et al., 2013; Marsh et al., 2018). This type of play can be
supported byproducts that have been developed with improvisation as a central design
feature. DeValk et al. explain that:

Openended play withinteractive objects provides children with the freedom to
construct their own rules, goals and meaning. Instead of games with strict
rules, openended play designs offer interaction opportunities as a trigger for
creating personalized games. The process déveloping these designs differs
from designs with predefined use(2013, p.92)



THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 34
DIGITAL FUTURES COMMISSION

Giving children opportunities to design content, functions and rules means that they can
better play in ways that align with their needs and interests. Stephen and Plowman
suggest that:

There is potential for digital resources to move away from the current reliance
on defined and closed game designs to more opeanded and flexible uses
that respond to childrends changing
experiences which thg want to reproduce in play(2014, p.9)

Those products that actively support childre®ability to adapt features and content can
support free play in several ways. For example, programming during play can be a form
of self-expression and creativity. Soechildren use mods, cheat codes and hacks or
manually edit game files when adapting games. They may also invent alternative in
game goals and alternative ways to play a game with other players (@edayes,

2012) .11 Common reasons for childre@ modifications of digital games include: to make
the game easier, change its appearance, or add more content to it (Kahila et al.,

2020) .12 A recent study undertaken with 5to 15-year-olds investigated how portable,
programmable devices (BB@icro:bits) could be used to support groups of children to
engage in collaborative outdoor play (Wood et al., 2019). It found that introducing these
programmable devicesprovides accessiblestarting points for play which enables
children to change the gameplay to fit their changing moods, which are often fluid and
whimsical, an approach that arguably aligns with how children enjoy opemded playd
(Wood et al., 2019 p. 11). Other research las also explored the educational potential of
modding presented by specially designed adaptable games that invite or even provoke
children into modifying contentKynigos& Yiannoutsousuggest thatdy hacking a
pedagogically engineered halbaked game inorder to improve or change it, children

[can be prompted to] challenge the values, the mechanics and the rules of a fully

functioning, but f au(20L8yp.l).heading game theorsts Gdeat e

and Hayes (2.2 p. 131) suggest that:

€ making game design [a] core game mechanic, facilitating modding, and
encouraging robust design communities to develop around the game, are, we
believe, particularly good for fostering skills with technology, design, systems
thinking, and sociotechnical enginegng (i.e., thinking about and creating good
interactions between people and technology)

Research suggests thatwhile engaging in operended play with technology, they
develop useful and valuable skills, both in relation to technical capabilities andeiih
critical engagement with the values that underpin designed systems. Trag also
supported to participate creatively in player communities that centre round their
favourite games.

Physical spaces can also be designed to support this opended play. Playgrounds and
streets have always offered children material resources that can be creatively integrated
into games. In this, features of the landscape such as benches, signs and tréescome

11 |t is perhaps worth noting here that there are some commercial issues related to how modders, who generate content
for games, are positioned within the broadecommercialcontext and marketplace. Whd fan-driven modifications are
often central to the success of products and games, this work is often unpaid wefdglenerating income for companies.

12 To see a discussion abat dnodding culturédamong adults, see Sotamaa (201Q)

n

(
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highly significant, even mythologised, as children draw on their cultural understandings
of the world. Potter and Cowan have observed that children often draw on their
understanding of popular culture and digital media use in the playground. In thikey
can be observed®winging between local and global contexts of play,-nerking and re
combining them in a matter of moment§(2020, p. 250). In recent years there has been
an increase in research that explores the potential of technologies to trdnsm outdoor
play (Back et al.2018; Jones et al., 201§. Technologies can be embedded in
playgrounds (Back et a).2016), supporting augmented reality experiences (Ferrat al.,
2017) and pervasive play with tangible objects (Soute et a2009). Although some
research explores how technology related to tHaternet of Toys (loDys) might support
outdoor play (Wood et al., 2019), this area is still underexplored. Wood et al. observed
that even relatively simple embodied interactions with technologyuld lead to a range
of physical interactions with the local environment:

During ourHackathon two children took a BBC micro:bit they had programmed
with our pancake flipping code and ran around outside: hopping, skipping and
jumping together. Every time they jumped, the pancake flipped. We have seen
similar effects with both step and fdlcounters, with children challenging each
other to get the highest number by running around and jumpin(2019, p. xx)

As well as mobile technology, embedded technologigsurban environments andocal
community spaces can support opegnded playopportunities for children(Castro
Seixas, 2021) One such study investigated how plagstallations in between residential
housing supported childrei free play, observing that:

Local children learn to know the installations over time. They take time in
explorng them, and they appropriate them into their everyday play activities.
This means that installations close to home need not necessarily be easy to
use or have obvious interfaces; in fact, exploring their functions offers
interesting play opportunities intself. However, together with their role in the
overall environment, they must be conductive of recurring play sessions. An
openended play design approach is conductive of this, as it opens up for
installations to be continuously reappropriated into newplay patterns.(Back
et al., 2018, p.156)

The adaptability of the digital environment impacts the open-ended quality of free

play. Opportunities for openended play are enhanced by: responsive social practices

(which support children to experience agency and choice), materials (which can be

modi fied at the | evel of functionality in
augmented places (which support exploration).

9 At the micro level, children can benefit from opportunities to program devices in
order to meet their playful needs and interests. Sandbox games, which support
experimentation and worlebuilding, can also be beneficial to childref experiences
of free play. However, such gmrtunities are not yet sufficiently available to children
across diverse circumstances.

i1 At the meso level, digital technologies can be embedded in community spaces such
as playgrounds to support and extend childrém openended exploration of these
spaces. Similarly, local contexts can be transformed with mobile devices that use
augmented reality technologies to overlay digital images onto those of the physical
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environment. Such uses of technology have been shown to support children's
outdoor play.

i At the macro level, private and public sector policies and practices need to support
multizpl at form engagement and facilitate the

Imaginative

Free play escapes the immediate‘here and now. As an experience, it
marks a separation from day-to-day life, often achieved through all-
absorbing make-believe and imagined realities. This includes the inventive
use of the material, spatial and embodied resources to hand, transforming
meanings through creative interpretation and improvisation. (Cowan, 202Q
p.32)

Play with digital technologies provides myriad opportunities for imaginative play. For

e X a mpvirtual,worldls promote a range of types of play from the more restricted rule

bound play involved in games constructed by the sifgoducers through to imaginative

play, which can involve fantasp30akod soci odi
example,

Club PenguinE promotes fantasy play th
enable children to adopt a range of imaginanyersonas, such as pirates and

mermaids. The producers also develop narratives that run across specific

time-scales and which invite children into narrative e | at ed pl ay é Chi
r e p or dresging id fantasy costumes in order to engage in these

narratives ¢ As in childrends sociodramati c g
reported adopting a range of adult roles in the virtual worlds and sometimes

drew on adultfocused cultural scripts in this play(Marsh, 2010, pp.3001)

In these environments, childrercan manipulate the digital resources and maintain a
presence in the virtualwhether they are in the same physical location as other players
or not. This ability to change the play space can give the sense of being inside the
imagined world:6n giving payers micrecontrol over an element or elements in a virtual
world, [they] create an effect where the player feels that his or her body has extended
into and is intimately involved with the virtual worfi{Gee, 2009, p. 70). Research with
older children demonstrates that building within virtual worlds such as Minecraft gives
children the opportunity to shape their play spaces in collaboration with others. In an
after-school club, Bailey observed children creating songs that wove across physical and
virtual spaces as they built a Minecraft world together. He explaine@he resources
drawn upon by the children, their performances and their-ijame creations did not exist
in isolation d they were networked and dependent on each other in a number of
complex wagd(Bailey, 2016, p. 70). He suggests thatin this hybrid space, the game
was not just the unfolding of events oscreen, rather it occurred between and across
the virtual and the physical spacedBailey, 2016, p. 70). Tweens and teenagers also
develop and design imagined worlds through their engagements with online myitayer
games such as FortniteNavarro, 2020) and virtual worlds such ad?optropica, Whyville,
Roblox, Minecraft, and Habbo Hotel, have been popular digital spaces that attract
millions of youth to socialize and develop friendships using creative and imaginative
playd(Du et al., 2021, p. 1). In addition to qualitative methods for researching such
imaginative play, finegrained quantitative approaches are needed to deepen our
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understandng of t he social factors that shape c|
2018).

Transmedia content can also support childrdéi free play by offering multipléntry
pointsdinto imagined worlds(Jenkins, 2006g HerrStephenson et al, 2013. With

children® imagination, a range of products in commercial franchises and publicly

funded content can deepen childre engagementswith storylines and characters.

These may include adverts, films, books, video games and toys. Wohlwend explains that:

Children& transmedia sites are dense webs of consumer and imaginative
practices, commercial products and playful desires, and embodied and
digitised practices. Blurred practices of playing and paying on transmedia
websites entangle children, popular toys, appavatars, and game mechanics
as coactants in assemblages in these contemporary play world2020, p.
391)

Although linked to commercial products and official brands, transmedia networks can
also be generated and sustained by childré creative and paricipatory practices online
and by their appropriation of characters and ideas. Children regularly integrate and
transform narratives, characters and themes from computer games in their offline play
(Giddings, 2014 Marsh, 2014). However, opportunities foadaption and imaginative
transformations of meanings can be limited by product designs and broader commercial
strategies. Wohlwend argues thakhildren are underestimated when the productive
potential for remaking is designed out of toys and produci€2020, p.11), and

highlights the commercial drivers behind such decisions:

When toymakers create a brand persona, they invite children to interact
through emotional attachment with a c¢h
Manufacturers seek to protect the value of theibrand persona from dilution

from remaking and imitations that proliferate as toys become popular, with

toys and websites designed to limit tinkering and remaking. However, if a toy is

an invitation to play, it is also inherently an invitation to improvism the

authorised meanings of objects, characters, and imaginarie@Vohlwend,

2020, p.11)

Often directed by commercial interests, design features of apps can also adversely
affect opportunities for young childre@® imaginative free play, particularly inelation to

the ways they facilitate creative acts. These have been identified by Marsh et al. (2015)
and include lack of clarity relating to the purpose of features, the app containing too
many aims or distracting features such as too many paps.

Augnented reality (AR) andvirtual reality (VR) technologies can support childrén
affective engagement with a narrative worl{yamadaRice, 2021). Research undertaken
by the DigiLitEY project demonstrated how natigital and digital resourcesould be
combined creatively to support childre® imaginative play in Early Years classrooms. In
one example they explain that:

The children watched a professional puppet show based on the Moomin
stories and then created their own illuminated shoebox puppet theatres,
writing play scripts to be used with these. The children also created their own
clay models of the characters. These were imported into the Qlone app so that
they became 3D digital models. This allowed the models to be 3D printed and
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also taken into the VR pp Google Tilt Brush. The children then donned a VR
headset and use the app to create a VR version of the Moomin vallé3018 p.
3)

This research suggests that VR and AR technologies can be used to support rich and
meaningful opportunities for play and learninthat make good use of the affordances of

the technology, support productive as well as consumptive practices and build on

chidr enf6s experiences of techndilEy,@§B)luse out s

In relation to connected devices, research affirms that some digit@lking toyshcan
support childrerts imaginative playbut suggests that the dialogue of these devices
requires development to support such engagement better. McReynolds et al.
interviewed children and parents about their interactions with connected tqyand
discovered that&hildren quickly learn the repetitive loops of the toys and desire richer,
more flexibk interactionsd interactions that many may already be exposed to through
interactions with platforms like Siri and Google Na@&{2017, p.5198). In this study,
parents reported that their children often interact with smart devices (such as Amazon
Echo) ina similar ways to smart toys. This led McReynolds et al. to argue that:

Policymakers should be aware that all of these connected devices may share
similar issues when children interact with them, including privacy concerns
and the appropriateness of contet For instance, while [some connected toys]
are designed to have chilésafe answers, not all toys or devices may be
designed to take the same precautiong2017, p.9)

This has implications for companies adhering to the Childr&nCode whichapplies to dl
digital productsthat are likely to be accessed by children (ICO, 2020a). At present,
although children can play with connected devicesych assmart home hubs, these are
not all designed with childre® safety in mind.

Technology can alssupport childrers imaginative engagement with local settings and
outdoor play (Back et al., 2018; Jones et al., 2018). For example, wearable and
connected technologies can encourage children to investigate their environment and
invent new games (Dylan edl., 2020). ARexperiences, such as those supported by
Pokémon Go, can encourage children to engage with outdoor environments in new ways
and can facilitate family play (Sobedt al., 2017). However, such fun can also expose
children to safety riskg(Serino et al., 2016).Embedded technologies in playgrounds can
also present invitations to play, and there ar@pportunities for the use of interactive
technology as a way to present more versatile play options in otherwise impoverished
placesi(Back et d., 2016, p.37). Back et al. argue that developing interactive
installations in community spaces could benefit childrém play for several reasons. One
of these is that they might support childre® play as they pass by the installations on
the way to andfrom school. They suggest thakince the childrer® time for outdoor play
seems to be largely under adult control, it may be very important to design for this very
fleeting form of play engagemeri(2018, p. 156). In relation to childrer& imaginative
engagement with the physical environment, children also bring their prior experiences of
digital games and social media to bear as they invent games in everyday spaces
(Giddings, 2014). For example, research has revealed the complex ways that chil@en
expeiences of media can shape their interactions in playgrounds, as they physically
enact video games or engage in clapping games that thiarned from YouTube (Bur&
Richards,2014; Willett et al., 2013).
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Research demonstrates the value of giving childreatcess to spaces, physical and
digital, where they can use their imagination to engage in creative and playful production
practices (Willett et al, 2008). For example, makerspaces can provide a range of digital
resources to support free play. Makerspaceare physical spaces that provide access to
a range ofdigital and nondigital resources. They are oftefcomprised of participants of
different ages and levels of experience who work with varied media, but a commonality
is that these spaces all involve makg: developing an idea and constructing it into some
physical or digital fornd(Sheridan et al, 2014, p.507). In these spaces, design is not
experienced as an individual process; rathethe emphasis is on collaboration and
sharing. These can support tergenerational collaborations in which play is chHed,

but facilitated and supported by adults (BluaRoss et al., 2@0; Colvert, in press). Some
studies have begun to explore the intersection between gameplay and makiagd have
used gaming structurego frame community production practices (Colvert, in press
Rushton& King, 2020), and demonstrate that this approach can support children to
engage with technologies in new ways.

Such intergenerational play can scaffold young childr@&imaginative usesof
technologies. However, it is equally important for older children and teenagers. Ito et al.
(2010, p. 7) explain thaté@dults are important coparticipants in youth new media
practices. One of the important outcomes of youth participation in maowline practices

is that they have an opportunity to interact with adults who are outside of their usual
circle of family and schooebased adult relationship® These interactions for older
children and teenagers often occur iG@ffinity spacecreated online when people with
similar interests form a supportive community to share knowledge and skills (Gee,
2018; Jenkins, 2006b; SeftonGreen, 2011). In relation to intergenerational play,urther
consideration al so needs bepartgcipatoeyn t o t he 0O«
learningthat involves parents and childreninteracting together with and through digital
medi ad ( CLiangskone a2d®BluriRpss argue thatdhere is more work to be
done to understand whether and how parents act as media mentors,diers, co

learners, resource providers and more so as to help children develop theerests and
values that may undergird their later pursuit2019, p. 70).

There are many ways that technologies are integrated into childrers imaginative play,
including the use of virtual worlds, transmedia content, connected toys, AR apps and
embedded technologies in outdoor spaces. The commonality across such technology
applications lies in the hybridity of how children combine digital and non-digital
resources acrossphysical and virtual environments.

1 At the micro level, imaginative play with digital technology supports children to
inhabit and build imagined worlds across physical and virtual spaces. Child@&n
engagement with video games and social media also influees and shapes their
use of physical spaces such as playgroungdand supports them to invent new
games with friends.

i At the meso level,transmedia networks can provide a range of stimuli and ways into
narrative worlds. Children of all ages can benefit frononcommercial spaces, both
physical (such as makerspaces) and digital (online affinity spaces), where they can
develop ideas with others in a safe and supportive environment. However, childien
access to makerspaces is currently limited in the UK.
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i At the macro level, data collection, marketing strategies, including commercial
nudges, pay to play and restricted user journeys and/or advertisements can impose
constraints on the extent to which products can be creatively adapted to protect
brand presence.

Resonance

Free play is often associated with pleasure and joy. However, it can feature
a wide range of emotions and can deal with serious themes. It can be
emotionally ‘affective’ or satisfying to children in multiple ways, resonating
with their inner lives and helping them to make sense of the world (Cowan,
2020, p.32)

A large body of work suggests that play is essential for child@&emotional health and
wellbeing.However,Osgood explaist hat al t hough play ©6is ofte
means of fulfilling social, emotional and physicalneedé . t he dar ker si des
pl ayfulness can remain neglected and under:t
understand how and why play witkechnologies holds emotional resonance for children

then, it is important to focus on not only the joyful and positive emotions but also those

that may be more unsettling for adults (Osgood, 2017yhrough play, children make

sense of events in the worldand during the COVIR9 pandemic, researchers began to

notice children adapting their play incorporatintheir experiences of the restrictions.

Cowan noted that:

éplay started to include references to
building LEG® hospitals). Some play seemed to be adapting to restrictions

(such as 6shadow tagd to avoid touchin
home, some played online with faraway |
and seekd t hr 2029 unpaginatesllo cal | s) .

To date, there has been surprisingly little attention paiiib the question of how
interactive digital systems could be used to improve the wellbeing of individuals and
groupsi(Jeon, 2017, p.477). Indeed, degpite the substantial body of research that
underlines the benefits of play to assist children to make sense of what is happening to
them in adarkétimes, there is much less known about the sorts of games that could be
designed to facilitate such pla§(Osgoodet al., 2017, p. 111). An interesting example of
research that has sought to address this gap includes a project investigating how game
design could provide opportunities for children to express emotions about illness and
provide information to supprt them during their stay in hospital. The research
particularly focused on developing game designs that could cross physical and digital
platforms and facilitate operended childdirected play (Yamaddice, 2017).

Children can experience a range of emotis when playing computer games, some
positive and some negative. Cunningham et al. summarise the various factors that might
shape a playe® emotional state which include the affective aspects of presence in the
virtual world, playing with others and eragement with the narrative and rules of the
game:

When a player controls an avatar that leaps through the levels of a game, they
are engaging kinaesthetically and spatially, but the feeling of excitement that
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may develop from this also leads to affectivevolvement. Similarly, for players
who enjoy the shared involvement of multiplayer combat games, an added
sense of arousal comes from knowing that their success or failure has a
bearing on the emotions of their human competitors. For games that develop
complex narratives, as with films, designers may aim to tell a story with an
emotional resonance with the player. Lastly, ludic involvement also generates
arousal, as players attempt to evade losing lives or reachingigme oved
state, which inevitably idisappointing. Hence, we can see that in fact, all
types of involvement feed into the affective involvement of the play€2020,
unpaginated)

Rather than focusing solely on childréi emotional responses, Anable (2018p. xvii)
suggests that games shouldbe seen as an@ffective systendto considerdow bodies,
code, hardware, images, sounds, and sociohistorical contexts work together to give
shape to feelingsbResearch into the impact of/Ron adult playeréemotional responses
suggested that it might bean ideal medium to present an emotional challenge for and
also extend the understanding of emotional (and conventional) challenges in video
games. Peng et al. (2020p. 2) explain that@motional challenge requires players to
deal with emotionally salientmaterial or comprehend ambiguous elements by using
cognitive effort rather than skill and dexteriy For research on the potential of VR with
children, see Yamaddice et al.(2017).

Children often develop strong emotional attachments to favourite toyad new
technologies have made it possible for toys to be responsive to childé&play in
innovative ways. Recent research has investigated hd@wocial robot$can stimulate and
elicit emotional responses from children through digitally mediated sociaténactions.
Breazeal (2003) explains that these interactions can occur at different levels relating to
the characteristics and functionality of devices. She lists these factors as: socially
evocative, social interface, socially receptive and sociable. Saltj evocative
characteristics are typical of games and toyhat aim to illicit a nurturing response from
children by asking them to create and look after a digital creature (such as a
Tamagotchi). Brazeal explains thatdhe act of ccreatingd these simple creatures
encourages the participant to feel more invested in their creati@difespand. In short,
the human attributes social responsiveness to the robot, but the rolibtbehaviour does
not actually reciprocaté(2003, p. 169). If a robothas a social interface, ituses human
like social cues and communication modalities in order to facilitate interactions with
people (i.e., to make the interactions more natural and famili&@(2003, p.169). If a toy

is socially receptive, therdnteractions with people affect the robot's internal structure at
deeper | evel sé Pe o @lbehavow throwmthathprsocitl bues, suan b o t
as using gaze direction or head pose to direct the rolistattention to a shared
referenced(2003, p. 169). Lastly,

Sociable robots are socially participativ&reaturesdwith their own internal

goal s and motivationsé Such robots not
at a deep level also model people in social and cognitive terms in order to

interact with them (Breazeal, 2003, p.169)

Mascheroni and Holloway (2019) explain that an example of a sociable robot for
children includes Ankis Cozmo Robot, which is able fdecognise its user, read the
emotions of its user and interpret the environment. In addition, dan show emotions
based on the interactions with its uséi(Demiret al., 2017, p. 2). Although such
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connected toys collect data about childrel emotions, there is often a lack of clarity
about how this is used. Gathering such data about a chitdemotional state raises
ethical issues:

| t i s, therefor e, i mportant t hat we un
social robots in terms of the embedded sociability of the robot and projected
sociability from the child across different ages, genders drcultures and the

other opportunities or risks that are afforded by automated social toys and the
networked system they rely onMascheroni& Holloway, 2019 p. 11)

These toys present new regulatory and ethical challenges as they monetise the data
collected about childrer® behaviours and emotions in ways that are not always
transparent. This datafication of childre interactions with technologies has far
reaching implications and requires further regulation and researckign Dijck, 2014).
More researchis also needed into childre® interpretations of the features of such toys
that can be experienced as funny but als@reepyd(Yip et al., 2019).

To understand how feelings are expressed across digital and naigital environments,

some have suggested tht it is useful to shiftthe focus away from emotion (which is
embodied and individual) and instead consider how sentiments are mediated across and

within online social networks. Bveling et al. (2018, p. 1) suggest that it is helpful to
approach emotion@s a cultural practice, in terms of affect, as something people do

instead of havéd and that dligital affect culture(s) traverse the digital terrains and
construct pocketsofcultures peci fi ¢ communities of affectd.i
affective culture is manifest on three intersecting levels:

1. The microlevel illustrates the smalscale social media use for personal

ends where the emotional attention is inward rather than outward and the

focus is |l ocalé 2. The meso | evel sees
i ndividuals come together odewlentals speci |
globalized emotional flows negotiated collectively via various discourses and
imagery.(Dbveling et al, 2018, p.3)

In outlining these levels, they highlight théelational, contextual, globally emergent

spaces in the digital environment wheraffective flows construct atmospheres of

emotional and cultural belonging by way of emotional resonance and alignm@&nt

(Doveling et al.,2018:1). In this, online and offline practices are connected, overlap and
intertwine across local and global contexts$such collective flows of feeling may be

particularly resonant for tweens and teenagers, who often experience heightened

emotional states, or for those who are experiencing issues with mental health. Although

social media can be used to share positive affirations, there are also instances of

posts and communitiesthat centre round issues and emotions associated with self

harm (Wang et al., 2017) and collective grief (@eling et al., 2018).Procter and

Hackett (2017, p.213) s ug g e st tchildian, olfjecth anah places come into play

with each other, intensities and emotions ¢
ecol ogical features of ©O6affectived experi el

We need to look beyond individual embodied experiences and consider how pedp,
products and places form affective cultures to support children’s emotional
engagement with free play. Emotions are shaped and enacted collectively across
distributed media and networked spaces (both online and offline).
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i At the micro level, digital ganes and toys can be responsive to childrén
interactions across physical and virtual settinggnd are also designed to elicit
emotional attachments and engagement. Childrés lived experiences and realities
are diverse and nuanced, and what resonates Wibne child is linked with their
social and cultural lives. Therefore further research in this area needs to involve
participants across different ages, genders and cultures.

i1 At the meso level, social media supports children to share their emotions with
others, and such interactions can lead to affective culturedwhere both positive
and negative emotions are collectively shaped and performed. Networked and
transmedia gamesthat span physical and digital spaces can also support children to
work throughemotions during@ark times &s well as experience and share
expressions of joy and pleasure.

i At the macro level, in the digital environment, childref feelings and responses are
not only mediated by technologythey are also commaodified and monetised. iGen
that data is collected during such play, transparency and regulation are needed to
ensure that such information is processed in the best interests of the child. Further
comparative studies with a global focus are needed to ensure that the cultural
resonance of products is fully understood.

Social

Whether free play involves others or happens alone, it unfolds within a
sociocultural context and requires others to sustain the play (even if those
others may be imagined rather than present). This means itattends to, and
may need to meet the desires and needs of others as well as on&s own if
the play is to continue. (Cowan, 202Q p. 32)

Social play is central to childre® development, and digital technology can play an
important part in framing these interactions and shaping relationships. Online social
networks give children access to their friendship groups even when they cannot be
physically present with themsupporting them to engage in playful interactions with
others. This is particularly important for teenagers and young people who seek spaces
away from adults to forge social bonds with peefboyd, 2010). Ito et al (2010, p.38)
explain that teenagers ardargely dependent on adults for providingpace and new
media and they possess limited opportunities to socialize with peers and romantic
partners without the supervision of adult®Therefore, social media becomes a place of
independence:

Young people who haveeady access to mobile phones or the Internet, view
online communication as a persistent space of peer sociability where they
exercise autonomy for conversation that is private or primarily defined by
friends and peers. Although in most cases they wouldgfer to hang out with
their friends offline, the limits placed on their mobility and use of space means
that this is not always possible. (Ito et al., 201,0p. 38)

During the globalcoronaviruspandemic, such limits on mobility and space meant that
face-toface interactions beyond the family unit were prohibited. Technology provided an
essential tool for social interaction for many children during this time (Ofcom, 2020).
The potential benefits of playing online to mitigate the adverse mental health effecif
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social isolation was reflected in the World Healt@r g a n i ztRldayApartTdgsther
campaign, supported by the gaming industry (Griffin, 202nd a campaign run by the
charity CALMwhich involved a@lay and Talkweekend both of which encouraged
people to play games online with friend¢CALM, 2020J he impact of such campaigns
has not been investigated, but it is clear that urgent research is needed into the uses of
technology to support play during the restrictions on childré@nsocial interactons and
uses of playspaces caused by the pandemic (Graber et al., in press$)

While there has been considerable research into the characteristics of childr@rfaceto-
face friendships, less is known about the qualities of their interactions online. Man
interrelated factors influence the way children forge and maintain friendships and
explore their identities in online environments. Among these factors is the algorithmic
ranking of friendships or popularity metrics that create artificial needs to fornaté and
maintain such digital relationships. However, research in this area is somewhat
complicated as Gealworld terms ofdfriends6 and ostrangersd seem to cause ambiguity
when trying to understand what social relationships mean in online gani¥Xu et al.,
2011, p.200). This is partly because being categorised as@ienddcan open up a
range of opportunities and options in online environment#o et al (2010, p.94)
explain that:@n social network sitesgFriendsdend up serving as a part of a persdn
self-representation on the site as well as the foundation of access control to certain
features (e.g., commenting) and content (e.g., blog poXisThere is a complexity and
fluidity inherent in banding together with others to play online games. In a study of young
people® engagement with firsjpperson shooter(FPS)games Xu et al. observed that:

Although Halo 3 only supports a simplisti@riend list§ social relationships in
online FPS games were much richer than merddyiends vs. strangeré A great
diversity existed in the form, closeness, interaction style, and origin of these
relationships. Moreover, these relationships were never statithey were
constantly created, strengthened, and removed together with the experience

of gaming. To further enhance the social experience of FPS games, we need to
think deeper how we may design the game mechanisms to support such a
diversity of social relabnships. (2011, p.204)

This counters the narrative often reported in the media related to shooting games being
anti-social and isolating. Yaand Reich(2018, p. 1) undertook a review of teenagers

and young peoplé& uses of social media. They concluded thévhile peer interactions in
online spaces may be novel, the core qualities of friendships identified in research on
offline spaces persisd These included: selflisclosure, validation, companionship,
instrumental support, conflict and conflict resolution (Ya& Reich 2018). However,
navigating the functional and operational implications of accepting people as friends on
social media sites and in online games can occasionally result in social tension. This can
present challenges for teenagers and young peopleoyd explains that:

As teens struggle to make sense of different social contexts and present
themselves appropriately, one thing becomes clear: the internet has not

30ne st udy pationdl abderwadory ®fdhh d d play expesences DuringCOVID9 6 br i ngs toget her
researchers fromthe UCL Institute of Educatiothe School of Educatioat the University of Sheffield and’he Bartlett

Centre for Advanced Spatial AnalyaisJCLA to analyse the impact of the pandemic on child@play.Emergent findings

and resources can be found athttps:/play -observatory.can



https://www.ucl.ac.uk/ioe/departments-and-centres/centres/ucl-knowledge-lab
https://www.sheffield.ac.uk/education
https://www.ucl.ac.uk/bartlett/casa/
https://www.ucl.ac.uk/bartlett/casa/
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evolved into an idyllic zone in which pedgare free from the limitations of the
embodied world. Teens are struggling to make sense of who they are and how
they fit into society in an environment in which contexts are networked and
collapsed, audiences are invisible, and anything they say or danceasily be
taken out of context (2014, p.52)

The social conventions for online interactions differ from context to context and must be
learned (Reich,2017). Virtual worlds can become collaborative play spaces where
children ietatechsbcalt odiemtd ¢t i e s op.42)VRayecstarant , 200
located physically in the same material spacehile also maintaining a presence in the

game. These spaces are used differently by different age groups, many of whom adopt

and learn social conventions assdated with online play. The youngest children playing

in virtual worlds have demonstrated that they understand how to make friends in such
environments Kafai, 2010; Marsh, 2010, 2011, 2013, 2014; Wohlwend& Kargin,

2013), utilising linguistic messages andyreetings and by directing their avatars:

Avatars tended to keep polite distances from each other unless users wanted

to move in pairs, in which cases avatars moved closely together through the
spacesé Avatars also groupeéendgyjroupl osel y t
activities. The ability to navigate a complex, multimodal screen was, therefore,

a primary skill required to engage in Club Penguin, in addition to the social

knowledge needed in terms of when it was acceptable to cluster together in

groups and wken it was not appropriate to do so(Marsh, 2011, p. 108)

Older children have also been observed generaticgmplex, collaborative play in hybrid

spaces through a combination of online and offline interactioithese interactions may

serve important developmental needs for these children as théyse the online

environment to explore and develop their seiflentityd(Kidron & Rudkin, 2017, p.18,

and develop playfulbanterfand creative allegiances (Bailey, 2016 Teenagers and

young peoplemay refer to such experiences as Ohar
combine various technologies and platforms to support such playfuactices, including

a range of social media, often simultaneously (Hartas, 2020).Fthose who are

neurodivergent or experience physical disabilities in fage-face environments, such

multi-modal interactions can open new enjoyable and meaningful possibilities for play

that they may find preferable to playing with other children in pens (Ringland et al.,

2016). Member spaces such adiutcraft, for autistic children and their families, have

also been used to support children to learn about online and offline social conventions,

such as social distancing, through play (Du et al., 202The livestreaming of gameplay

sessions on platforms such as Twitcis giving rise to new social practices (Consalvo,

2016) which can provide opportunities for young people to enter intergenerational play
spaces and Obuil d audi ecommerding]andipkying aangside i n ¢
t hem [and] étransform their private .play i
Platforms such as YouTube also provide opportunities for children to create and share

content with friends and the broader YouTubeoenmunity. However, there needs to be
further research into 6childrends and teen:
intended audience of their st oangdttentohi ng ef |
paid to patterns of participation across andavithin different social groups (Jenkins,

2009).

Whilethere are many instances of positive and healthy relationshifpeing developed
online, others can be damaging, for example, online grooming, sexual exploitation and
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cyberbullying (Machimbarrenat al., 2018). The@mnipresent, pervasive, and permanent
nature of cyber interactioncan have adverse effects on childre® mental health,
requiring concerted efforts acrosssupport networks including parents, peers, and
school personnebto encourage victimgo seek and receive the help they need (Dennehy
et al., 2020, p.1). However, industry and policymakemsust also share responsibility for
addressing and mitigating such harmful experiences. Communities of play are diverse,
often comprising bothadults and children, and not all members of online communities
have childrer® best interests in mind. Online play poses different risks for different
children and, although there is a lack of research in this area, evidence suggests that:

Children who ae most vulnerable to online harms include girls, children from
poor households, children in communities with a limited understanding of
different forms of sexual abuse and exploitation of children, children who are
out of school, children with disabilitieschildren who suffer depression or
mental health problems and children from marginalised groups. Unguided
digital access and a lack of awareness also put children at risk. (UNICEF,
2017, pp.2687)

In relation to gameplay specifically, these experiencé®may be riskier for vulnerable
children such as those with special educational needs insofar as they find it difficult to
judge what is real or to read the intentions behind an approach by other play@&rs
(Livingstone et al., 2017 p. 90). Currently, media ducation programmesiend to take a
standard approach and may not be suited to the specific needs of more vulnerable
childrend(Livingstone et al., 2017 p. 4).

To mitigate potential risks, the design of digital communication tools differs across age
groups and often contains parental control options and moderation mechanisms
managed by the companies. However, these mechanisms require further fineing to
accommodate the evolving capacities of children and crogsatforms interaction. For
example, virtud worlds for younger children often include dregown menus of

responses as a safety feature. However, many children can and do find innovative ways
of circumventing such constraints (for example, organising objects and avatars to
construct textualmessages onscreen). For older children, the moderation of audio
communicationsand the live streaming of contentan be difficult due to its

synchronous and transient nature. Complexities also arise as teenagers playing multi
player online games often combine lgame communication tools with other platforms
(Ofcom, 2020 Ettinger &Cohen, 2020, which can circumvent singlplatform

moderation features. Du et al. (2021) conducted a comparison of gameplay mechanics
and community structuresacross10 platforms for phyers aged 5 to 18+ and

concluded that:

Over the past two decades, VWsiftual worldg have advanced from texbnly
chat features to multimodal social interaction during gameplay. However,
critical sociotechnical design challenges remain, especially imeas of age
appropriate design features that allow child and adolescent players to interact
and communicate freely while keeping them safe within the gaming systems,
and customizable communication parental control features that are easily
visible, supportt e of yout hds d€20M |Ipa®ment al

There is clearly an ongoing tension between freedom to communicate with others and
safety. Marsh observed the impact of th

need

ese
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When they chose to play on the safe chat servers, they lacked the ability to
converse as they pleased. Even when on the open chat servers, the software
used by Disney to screen out potentially predatory or dangerous language
meant that their conversationswvere not always as full as they would have
liked them to be.(2011, pp.1139814)

No moderation process can be infallible, and many can be circumvented. Therefore,
children need to be supported to manage risks online that can emerge from social
interactions. It is essential that children, and those who care for them or create digital
products, understand how best to manage and mitigate risks. However, a balance must
be struck between giving children opportunities to navigate challenges and keeping
them safe from harm. To achieve this, the role of social context in supporting children
has been highlighted:

Children can best learn to face and cope with a degree of risk in a supportive
and sympathetic context that allows them to feel safe and not harshly judged if
they make mistakes. Such a context should be provided both at home and in
school, as well as in the digital environment itselfLivingstone et al., 2017 p.

85)

For this reason, in addition to industry taking responsibility for developing safe spaces
online, approaches to media education need to be developed. These should encograg
exploratory approaches to risks, as this is likely to be more effective than prohibitive
approaches (Burn& Willett, 2017). A media education approach that allows time and
opportunity for active exploration of the nature and level of different situatiomns

needed. To develop such educational approaches in the UK settings, some researchers
have suggested that collaboration between the Home Office, the Department for
Education and Skills and the media regulator Ofcom could be a beneficial way to
develop jant policy initiatives (Burn& Willet, 2017). Education needs tdocus on critical
ability and technical competency in order to support children in becoming active agents
in their own protection and safet§i(Livingstoneet al., 2017: p.85). Children areéss

likely to be anxious about risks if they feel prepared and capable of dealing with the
challenges they might face (Vandonincét al., 2014). More research is also needed to
understand the prevalence, patterns and extent of cyberbullying and abuse oglin
(Livingstone et al., 2017).

The digital environment supports social play and enables children to maintain and
build relationships across physical and virtual spaces. Central to this are
communicative practices that leverage multi -modal resources, such asimages,
sounds andthe written word, which, in turn, reshape social conventions and
practices.

1 At the micro level, children use games and explore the online environment and in
doing so, develop and perform their identities. Social play with others in pitgd
environments can serve important developmental needs for children as well as
fostering a sense of enjoyment.

i At the meso level,children often engage in complex, collaborative play in hybrid
spaces through a combination of online and offline interaction. The development of
networked communication tools supports such engagement. However, connected
environments pose risks related tanteractions that are harmful.
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i At the macro level, joint policy initiatives need to be developed in order to create a
curriculum and educational resourceshat support children to develop the skills
needed to navigate risks online. In tandem, industry petices need to take into
account the developing capacities of children and provide safe spaces to engage in
social play and communication tools that are developmentally appropriate.

Diversity of forms

Free play encompasses the activities of children across ages, cultures and
circumstances. Cultural values of childhood shape the time, spaces and
resources available for free play, so it takes diverse forms according to
contexts. (Cowan, 202Q p. 32)

Online gaming networks can bring together young people fraoross the globe from a
range of backgrounds. Gameplay is influenced by expressions of identity (Walkerdine,
2007) as children draw on their cultural capital and gameplay expertise in their
interactions with others (Marsh, 2011). It is important to remerndy that participation in
online communities is affected by the same social and economic factors that shape
children® engagement. Complex power relations exist in online spaces as they do in
broader society (Walkerdine, 2007). Shapiro suggests thés ourkids grow into the
macro-minded grownups of the future, they will need to do more than just recognize
difference; they will need to negotiate respectful interactiod$2018, p. 14).

There is a lack of diverse cultural representations and acceptance inrgeng

communities of some social groups as defined by ethnicity, age, gender, class, disability
or sexwuality, leading to abusive practices
Evidence suggests that childreare seeingmore hateful online content than béore:

dalf of 12015s say they have seen something hateful about a particular group of
people in the last yea® up from a third in 2016. Four in ten took some form of action,
but the majority ignored ib(Ofcom 2019, p.3). In relation to gender, there hs been an
increase in@irl gamersin recent years and@lmost half of girls aged 15 now play
games onlined up from 39% in 20185(Ofcom, 2019 p. 3). Nevertheless, free play
provides valuable opportunities to shape and explore gendered identities, particularly in
online environments.Wohlwend suggests thafiransmedia play is a key site where
players can engage, reproduce, and revise stereotypicadpectations for doingagirld or
oboydthat circulate through imaginaries of childhood within popular med§020, p.5).

To understand the performative nature of gendered identities, peer cultures need to be
considered(Corsaro & Eder, 1990particularlywhen trying to understand the ways
children construct and navigate issues relating to conflict and exclusion through play
(Wohlwend, 2012 Beavis & Charles, 2007. More research is also needed into the ways
that gendered identities inerrelate with those d race, class and disabilities (Kafai et al.,
2016) and the wider a n gtechnglogi@al, contextual and situational possibilitiés

which shape sich interactions (Jenson et al, 2011, p. 152).

When designing products, representation of social groups and théved experiences

are an important factor in challengingtereotypes. Despite this, gender representations
in commercial games still present narrow conceptualisations of femininity and
masculinity, and nonbinary identities are largely absent. Olson ebgins, dike other

media, video games can promote harmful stereotypes (e.g., game characters identified
as Arabic are often terrorists; many female characters have unrealistic body
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proportions)5(2010, p. 186). In a review of apps for young children, Marsit al.

revealed that@ME parents were more likely than White parents to state that they could
not find their childrert favourite media shows and characters on apps, which suggests
that apps available for young children are not sufficiently diverse opresentative of all
communities(Marsh et al., 2018 p.876). Chess et al., in analysing the diversity of
gamers in advertisements for games, concluded thévhile the markets and players are,
indeed, beginning to become more diverse, there is still a paption of a white, male
gamer who is central to the indust§(2017 p.54). A games values can be embedded in
the earliest stages of development, and this needs to be addressed by industry.
However, approaches that focus exclusively attracting marginalised players and
employing a more diverse range of designers can oversimplify social/cultural barriers
(Shaw, 2014). It is important not only to diversify the teams that design gamgdsut also
to research the experiences of a range ofg@jers, particularly those who are typically
excluded from mainstream research (Kafai et al., 2016.19). To tackle the challenges,
collaborative approaches are needethat foreground childrer voices, experiences and
interpretations.

Improving the socidimpact of diverse representations in play spaces requires
understanding the ways vectors of identity such as gender, race, class and disabilities
intersect and inflect.Kafai et al. explain that

€ until recently, most intersectional work focused on repsentations of game
characters and ingame narratives, instead of the experiences of players
consuming these narratives(2016, p.115)

Representation does not just centre round how people are depicted on digital screens. It

is also vital to consider wayshildren choose to represent themselves online. Strong

models of representation in childref productsgromote transparency, open

communication, and reflections on biase¥Sobel et al., 2015 p. 46). Less impactful are

instances in which diversityisacta | | vy 6 s a mmodecadgd@ir, 2009 wghere it

is 6decorative and superficial, a device t
that makes no diffemp@&8nced (Wohl wend, 2020

Participatory design practices, which include children as amegral part of the process,
can ensure that their knowledge, experiences and concerns inform designs (Yamada
Rice, 2019). Examples include the cdesign of computer games (Pelletiegt al., 2010);
digital stories (Kucirkova, 2019); connected toys (YamaeRice, 2019); alternate reality
games (Colvert, 2019) and programmable mobile devices (Wood et al., 2019). Research
has also highlighted the benefits of engaging neurodiverse childrénco-design (Benton

et al., 2014; Fails et al., 2013). Sobeét al. explain that dy trying to understand the

needs of children with different abilities, we can apply their strengths to see how to
support them in the design process while also empowering théisobel et al, 2015, p.
47). However, careful consideration is needed to understand how partnerships between
adults and children are structured and facilitated, to direct focus, research
methodologies and analysis and promote their agency (Yip et al., 2017). Some
commercial plaforms support players to generate and adapt their own content by way of
ensuring that childrer& identities are woven into imagined worlds. For example, in the
virtual world Whyville, virtual parts of avatars are all designed and sold by other
Whyvillians.However, Kafai notes that given thisiDne might imagine that with over
30,000 face parts for avatars, there would be no lack of diversity, but even virtual worlds
are not the colorblind utopiad(Kafai, 2010, p.19).
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Salen Tekinbal hreeglholfindgffedtiee wayht@nitigate gystanic
bias, hate, and harassment igame communities to ensure all youth have equitable
access to safe, fair, diverse, and inclusive online play communit@2020, p. 3).
However, she also foregrounds the comgstity of the issue:

Online aggression, hate, harassment, prejudice, and disruptive player behavior
0 what we refer to in this report as online toxicit§ has its root causes not in
individual players or games, but in a system of interconnections, interamts,
policies, patterns, and power dynamics. This system involves many
stakeholders with different values and priorities who influence the system in
various, interrelated ways( Sal en Tek,p®Bbal, 2020

A lack of understanding of how social valuesarelc onomi ¢ f act or s shape
uses and access to technology can adversely affect design practices. To understand how
best to support childrer@ play, global contexts need to be in focus, particularly in

relation to intercultural differences. For exampl Mascheroni et al (2019) explain that,

while several studies irHRIhave dealt with intercultural differencesdee, for example
Bartnecket al., 2007; Li et al., 2010), crosscultural comparative studies are still rare in
research onchilddrobot interaction (see, for example Kanngiesser et al., 2015; Shahid

et al., 2014). Marsh et al. highlight thatimost childhood research assumes Western
notions of childhood as laid down by the United Nations (UNCRC) as vulnerable, fragile
and in need of protection Africanchildhoods are rarely conceptualised or investigatéd
(2020, p.174). This has implications for all children, as in a world where children are
playing in global playgrounds, thee diversevalues and cultural practices need to be

built into desigrs of products, systems and content (Esser et al, 2019 his will require
large-scale comparative studies as well as international collaborative projeaisich
focus on 6gadamgs eag od u.lhtadditien @ this, canhnigation
between aademic researchers and developers needs to hmproved to support better
researchdproduction partnerships (Passarelli et al., 2020).

Digital technologies do not yet fully support playful activities across ages, cultures
and circumstances. Many social groups are excluded or subject to abuse when
playing online.

i At the micro level, there are still limitations in the range of lived experiences
represented in digital games and online environments. Products need to extend the
range of representations availabled support childrer® play, beyond surface visual
changes and facilitate and support the engagement of a diverse range of players.

i At the meso level, participatory design practices can offer opportunities to learn
from children and create products that rilect their identities. However, there is still
a lack of acceptance of some social groups online. This needs to be actively
addressed by supporting children to develop the skills and knowledge needed to
engage in diverse global playgrounds as well as thdevelopment of effective
community moderation practices.

i At the macro level, the cultural values of childhoodhat inform the design of games
are, in many instances, still too narrow and need to represent the diversity of
children® experiences better. Intercultural studies are still few and far between,
particularly in relation tochilddrobot interactions. It is still the case that Western
cultural values are the focus of much research. Industry practices also need to be
developedin ways that incentivise presocial behaviour online.
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Enhancing possibilities for free playin a
digital world

What has this report revealed about the possibilities for play in the digital world? What
are the similarities and differences between free play general and free play in the
digital environment?

The eight qualities of free play in general (Cowan, 2020) were viewed through the
kaleidoscope framework in this report. This process highlighted that although all of the
gualities of free play can bexperienced by children across physical and virtual spaces,
the qualities merge and intersect with the digital environment in complex ways. Coan
report (2020) previously highlighted that play practices do not need technology to be
part of the picture tobe valuable to children. However, the pervasive nature of
technology in everyday life changes the nature of play for many children. This report
began with an analysis of two girls using the TikTok app to learn and share dances,
highlighting the opportunites and challenges that the digital presents in the moment.
Then, in revisiting each of the qualities of free play, these overlapping issues were
explored in further detail throughout the review of research. This report has
demonstrated that it is helpfulto view free play in the digital environment from an
ecological perspective to explore such pl@&multi-layered and hybrid nature.

What uncertainties, contestations and gaps exist across the research in this area? The
application of the kaleidoscope framwork to research across the fields of &,
Humanities and Social Sciences helped to map what is in view in research (relating to
people, products and places) and the levels of focus in research (micro, meso and
macro). This revealed thathere are signifi@ant gapsacross research, particularly at the
macro level in relation to: the impact of governmental and industry policies and
practices on childreri experiences of play (people); the emergence and effect of new
marketing and distribution methods (produts); and a lack of crosscultural research on
the international factors that shape play with théoToysand in online global playgrounds
(places).

Eight ingredients for a child rightsrespecting digital world of play

What is working well? What needs to change? There are many positive and productive
aspects of the digital environment, but there are also many areas that need further
development. The core characteristics of the digital environment that impact on the
gualities of free play and that requireurther consideration and improvement are:

9 Accessibility
Childrends voluntary and spontaneous pl ay
on the accessibility of digital resources tgoung peoplen diverse circumstances.
Accessibility is affected by saal and economic factors as well as the materiality and
functionality of products. Spatial factors also matted not only where technology is
physically situated, but also the boundaries and barriers children must negotiate to
enter virtual spaces for play
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i Ethics and privacy
Childrents intrinsic motivation to play i
age-appropriate design, respectingheir evolving capacities. However, this can be
undermined by commercial interests that shape the design of digi products and
direct childrends engagements across phys
use of pervasive marketing strategies and persuasive design in the services that
children use raises important ethical, privacy and child rights concerns.

1 Adaptability (or openended design for flexible and generative use)
The openended quality of free play is best supported by products and services that
children can modify in the spur of the moment. Adaptability works when it facilitates
child1ed adjustments to digital functionality and structure (such as programmable
devices) or supports exploration and experimentation in physical or virtual spaces
(such as technology embedded in playgrounds or virtual environments that support
world-building).

9 Hybridity
The imaginative quality of play can thrive in the digital environment if digital
technology affords hybrid opportunitiesenablingchildren to move across physical
and digital settings and combine digital and nodigital resources in creative ways.
Hybridty relates to the ways children choose to take up resources to meet their
playful needs as they move in embodied and imaginative ways between online and
offline worlds, and can be facilitated by technology in multiple ways.

i Multi -sensory engagement
The simulating quality of free play can flourish in the digital environment if multi
sensory engagement is facilitated by connected, mobile, wearable technologies and
tangible interfaces that produce multiple stimuli, spanning virtual and physical
contexts. Hovever, digital interactivity can be overstimulating for some children,
leading to discomfort or challengstop | ay e rcanfiol. s e | f

1 Affective cultures
Emotional resonance is experienced in digital environments at an individual level,
but also, importantly,the experience is collective, merging personal and global,
transcending online and offline boundaries, generating affective cultures. Digital
games and social networks can provide children with valuable opportunities to
explore positive as well as negaté&zemotions with others. However, attention must
be given to how automated algorithms and networked systems curate what children
can participate in and to the management of toxic cultures online.

i Safe and positive communication
Children engage in social pka connecting and building relationships with others
across virtual and physical spaces. {game chat channels and social mediaan
facilitate this. Children learn the conventions of communicating through connected
play (conventions of written and spokerahguage, avatar gestures and use of virtual
spaces). However, in these social encounters lie content, contact, conduct and
contract risks that require policy and business interventions to mitigate them and
strategies to promot eefitdroni partdcipaony@practicese si | i en

i Diverse representations
The diversity in forms of play in global digital playgrounds can promote diverse
representations of varied lived experiences, abilities and identities. Play is often
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hyperlocal, reflecting childred s di ver se cul tur al heritage
This can be facilitated in the digital environment. However, there is still a lack of
acceptance of some social groups online, and certain forms of identity exploration

and expression are marginalisedr abused. Tackling the changes needed will

require participatory design in policies and products and crossctor and

intergenerational collaboration with underrepresented and marginalised children.

How can we enhance play possibilities in a digital wail?

The evidence reviewed in this report suggests that to enhance possibilities for free play
in the digital environment, change needs to occur at all levels (micro, meso and macro).
It also suggests that in order to achieve this, policymakers, academicslueators and
those in industry who design products for children must all work to develop social and
cultural support, as well as effective products and spaces for free play. hilis

beyond the scope of this report to attribute tasks to private or publsector agents of
change, several issues have emerged that require collective action. Across the research
reviewed in this report, many academics, designers and policymakers have highlighted
areas that need to be addressed. These calls to action are caéd in the following
sections relating to sociatultural, materiaHfunctional and contextuaispatial factors.

a) Address the sociakcultural factors

There are manysocial and cultural factors that shape free playTo improveexperiences
of free play indigital environmentschildren need to be supported to navigate risks and
stay safe. In addition, their developing identities must be respected and valued in online
communities, and their active participation in opportunities for free play need to be
scaffl ded and facilitated. Salen Tekinbal exp

If our goal is to mitigate hate and harassment, reduce disruptive player
behavior, encourage prosocial behavior, and produce safe, fun, and socially
resilient online game communities, we must redesigié system by paying
attention not only to its individual components (policy, player behavior,
parental attitudes, business models, etc.) but also to the relationships
betweenitsparts( Sal en ,P@2@,ip.B)bal

This review has revealed a number of areas that need to be addressed in order to
improve opportunities for free play:

Focus of People

action

behavi on

Identity, 1 Incentivisepres o c i a l
interpretations 2020)

and 1 Contirue to develop innovative research methodologies to
experiences investigate childrer® diverse experiences of play with
technologies Kafai et al., 2016; Marsh, 2019)

9 Establish opportunities to develop media content that refleq
diverse national and globalcultures, created by a diverse
range of people (facilitated by public service providers ar
private companies) (Kafaet al., 2016; Kleeman, 2021)

our s
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Relationships 91 Provide opportunities for children to engage in moderated

andsocial online communities (Du et al., 2021)

interactions 1 Develop a media education approach that supports children
to experience agency when managing risks (BugnWillett,
2017; Livingstoneet al., 2017)

1 Develop models of mentorship and codes of conduct that
support peerto-peer support and civic engagement in online
communities (Salen Tekinbal

Public and T Develop intergenerational

private sector experiences and concerns can inform legislation and indurgt

policies and devel opments (Salen Tekinbsg

practices 1 Support academics, educators and industry to work togethe
to develop design principles (such as those associated with
agerelated design) (Rvelle, 2013)

1 Academics need to communicate relevant research findings
to industry in ways that are effective and actionable
(Passerelli et al., 2020)

b) Address the material-functional factors

To improve the design of products, communications between industry and families need
to be transparent and easy tainderstand, and regulation needs to be developed in line
with new features of online games and services. Children should be actively supported
to adapt products to meet their needs, and companies should design for improvisation
to support free play. All prducts should be designed with childre® interests and
development in mind. Edwards explains that:

When young children access and use consumer products and move
seamlessly in and out of digital medi a
participating in the dgital-consumerist context, such that their play is

characterised by the possibilities enabled by the convergence between various
products, digital media, and digital technologies across a continuum of digital

to nondigital experiences (2014, p.224)

To develop opportunities for play in the digital world, the research suggests the following
actions to be taken in relation to developing materidilinctional aspects of the digital
environment:

Focus of Products

action

Design of 1 Avoid overloatghg children with marketing messages during

artefacts play (Marsh et al., 2015; Martinez, 2017; Radesky et al.,
2020)

1 Design for improvisation by providing opportunities for childre
to modify games to suit their interests and needs (DeValk et
al., 2013; Stephen & Plowman, 2014)

1 Eliminate@ark patternsdsuch as nudges to share data that
are not in the best interests of the child (Kidron et al., 2018)

9 Designproducts which are informed by research intohild
developmentand are respectful of
capacities (Kidron & Rudkin, 2017 Revelle, 2013)
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Networks, 1 Provide multiple entry points for transmedia play and continue

transmedia to explore the pot erelatioratd of

and childrends play and creatiyv
2021 ; Wohlwend, 2020

1 Develop a range of communication tools in virtual worlds that
can be adapted and adopted in line with childrel needs (Du
et al., 2021)

1 Develop systems ofmoderation that support older and more
experienced players to support others in virtual worlds (Salen
Tekinbal, 2020)

1 Ensure that personalised algorithms are aligned with the
interests and needs of young children (Hartung, 2020;
Kurcikova, 2019)

1 Develop ag-appropriate and inclusive onlingneighbourhood$
for children that are respectful of childre® developing
capacities and provide safe spaces to play within bounde
(Kleeman, 2021; Ringlancet al., 2016; Sobel et al., 2015

1 Create transmedia content tht is representative of diverse
experiences and culturesthat actively support children to
explore and question stereotypes and bias (Kafai et al., 201¢
Sobel et al., 2015

\ETClilg[o] 1 Develop transparenitommunication policies and practices

distribution that can be understood by the youngest children (Milkait

anddata Lievens, 2020)

systems 1 Ensure regulation is updated to account for new development
in commercial structures €.g., bot boxesin games) (Macey&
Hamari, 2018; Wardle,in press;Zendle et al., 2020)

1 Investigate the impact of influencer marketing on children,
both from the perspective of consumer practices and on the
wellbeing of young content creatoradge Vierman et al., 2019)

1 Establish fair access to public service cdent and experiences,
whether via promotion or algorithm (Kleeman, 2021)

connectivity

c) Address the contextual-spatial factors

To improve places, to better support free plagpaces should provide access to digital
and nordigital resources hat support hybrid play. Positive intergenerational
interactions should be facilitated to develop opportunities for play across and within
physical and virtual domains. Children need accessible spactst support inclusive
approaches to play. Gee et al. stes that

€ the potential value of an interdisciplinary approach to understanding
gameplay and learning among families, an approach that denters the
individual child and the digital features of video games and refocuses our
attention on relationships amory gaming and other practices in the home and
beyond, as well as on the relationships among people that are reflected in and
reconstituted through gaming. This approach is particularly relevant as digital
gameplay becomes increasingly dispersed across vargotechnologies,
activities, and settings (2017, p.479)

To develop opportunities for play in the digital world, the research calls for the following
actions need to be taken in relation to contextuaituational factors:
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Focus of Places
action

Immediate 1 Provide community access to resources and environmerttsat

vicinity support children to combine physical and digital resources
during play,e.g., makerspaces (BlurRoss et al., 2020;
Sheridan et al., 2014)

1 Further explore the potential o¥irtual reality, wearable
technologies and connected toys (Mascheroaind Holloway
2019; YamadaRice et al., 2017

1 Further explore the potential of the Internet of Toys to suppori
children to play with their local settings through active design
practices(Wood et al., 2019)

1 Facilitate freedom of movement and autonomy when selectin
and playing with technology in educational settings (Arnott,
2016)

1 Ensure that smart home devices, which children have easy
access to, are designeavith their safety, wellbeingand privacy
rights in mind (McReynoldet al, 2020)

Social 1 Further explore the potential of mobile devices and games to

settingsand support outdoor play (Back et al., 2018; Jones et al., 2018)

local 1 Engage in community calesign of localspaces in which

contexts technologies can be embedded to support play and facilitate
access to public spaces for play, beyond bounded areas such

as playgrounds (Back et al., 2018Castro Seixas, 2021)

National and 1 Undertake global comparativetsidies to develop a nuanced

global understanding of cultural differences between media use

geographies (Marsh et al., 2020; Mascheroni et al., 2017)

1 Investigate the potential of new opportunities for gameplay in
collaborative international studies. (DigiLitEY, 2@)

1 Develop ageappropriate regulations and safety measures
relating to gectracking data and other surveillance
technologies yan Dijck, 2014)

1 Adopt a crossational approach to legislation relating to
gambling in games for children (Wardle, in press)

Thisliterature review has shown that digital technologies have great potential to afford
children playful opportunities that support their creativity, thieexercise of agency and
their social and mental development. However, more careful consideration of the
interplay among sociatultural, materiaHunctional and situationalcontextual factors
that shape free play in the digital environment is required to design, develop and
oversee digital products and services that children use in their play. Given the eutr
state of play in the digital world, with its potentials and pitfalls, this report envisions a
harmonised future, in which careful thoughis given to mixing and matching
components of these factors in crafting and overseeing childrabdigital play
possibilities.



THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 57
DIGITAL FUTURES COMMISSION

References

5Rights. (2020). Riskyby-Design https://www.riskyby.design/inrgamepurchases

Anable A. (2018).Playing with &elings: Videagames andaffect. University of Minnesota Press.

Arnott, L. (2016). An ecological exploration of youn
experiences with technologies in early childhooBarly Years36(3), 271888.
https://d0i.org/10.1080/09575146.2016.1181049

Back, J., Vidall_..T.,Waern,A.,Paget,S., &Pysander E. S.(2018). Playingclose to home: Interaction and
emergingplay inoutdoor play installations. Proceedings of the 2018 CHI Coefence on Human
Factors in Computing Systemsdl56, 1811. https:/doi.org/10.1145/3173574.3173730

Back, J., Heeffer, C., Paget, S., Rau, A,, Sallnds Pysander, E. L., & Waeth. (2016) . Designing
outdoor play.Proceedings of the 2016 ACM Conference on Designing Interactive Syste28338.
https://doi.org/10.1145/2901790.2901875

Willett, R.,Robinson,M. & Marsh, J.(Eds (2008) Play, creativity and digital culturesRoutledge research in
education. Routledge

Bailey, C. (2016). Free the sheep: Improvised song and performance in and arouriMiaecraft community.
Literacy, 50(2), 62071. https://doi.org/10.1111/1it.12076

Bartneck, C., Suzuki, T.,Kanda, T., &Norauy T. (2007). The influence of pe
experiences with Aibo ottheir attitude towards robots Ai & Society 21(182), 2178230.

Beavis, C., & Charles, C. (2007). Would the ©O6reald g
reformul ati on of GenderaddEducdtidn19¢cn 69207 05.
https://doi.org/10.1080/09540250701650615

Beavis, C, Dezuannj M., &0 6 MaX (2017). Serious fday: Literacy,learning anddigital games. Routledge.

Benton, L., Vasalou, A., Khaled, R., Johnson, H., & Gooch, D. (2014). Diversity for deaigamework for
involving neurodiverse children in the technology design proce$soceedings of the SIGCHI
Conference on liman Factors in Computing §stems April, pp. 3747956.

Blum-Ross, A., Kmpulainen, K., & Marsh, J. (Ed€2020). Enhancing digital literacy and creativity:
Makerspaces in the early yearsRoutledge.

Bodrova E., & Leong, D. (2010). Revisiting Vygotskian perspectives on play and pedagogy. In S. Rogers
(Ed.),Rethinking play and pedagogy in early childhood education: Concepts, contexts and cultures
(pp. 60073). Routledge

boyd,d. (2010). Friendship. In M. ItpS. Baumer, M. Bittanti, d. boyd, R. Cody, B. Stephenson, H. Horst, P.
Lange, D. Mahendran, K. Martinez, @. Pascoe, D. Perkel, L. Robinson, C. Sims, & L. Tripp (Eds),
Hanging out, messing around, and geeking out: Kids living and learning with new metip. 799
115). The MIT Press.

boyd,d. (2014). I1t& complicated: The social lives of networked teen¥ale University Press.
Breazeal, C. (2003). Toward sociable robotRobotics andAutonomous Systems42(364), 167375.

Bronfenbrenner, U(1979). Theecology ofhuman development: Experiments byature and design. Harvard
University Press


https://www.riskyby.design/in-game-purchases
https://doi.org/10.1080/09575146.2016.1181049
https://doi.org/10.1145/3173574.3173730
https://doi.org/10.1145/2901790.2901875
https://doi.org/10.1111/lit.12076
https://doi.org/10.1080/09540250701650615

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW S8

DIGITAL FUTURES COMMISSION

Burn, A, & Richards, C. O. (55) (2014).Ch i | dr ends games i hildlotehnedisnaadtheme di a a
playground Ashgate studies in childhod, 1700 to the present Ashgate.

Burn,A, & Wil l ett, R. (2017). O6What exactly is a paedoy
MedienPadagogik: Zeitschrift Fir Theorie Und Praxis Der MedienbilduBgJahrbuch
Medienpadagogik), 23854. https://doi.org/10.21240/mpaed/retro/2017.09.12.X

Burnett, C. (2015). Conceptualising collaboration in hybrid sites: Playing Minecraft together and apart in a
primary classroom. In CBurnett, J. Davies, G. Merchant, & J. Rowsell (Edsgw literacies around
the globe: Policy and pedagogyRoutledge.

Burnett, C., & Merchant, G. (2014). Points of view: Reconceptualising literacies through an exploration of
adult and child interactions in a virtal world.Journal of Research in Reading7(1), 36850.
https://doi.org/10.1111/jrir.12006

Burnett, C, & Merchant, G. (2016) Boxes opoison: Baroquetechnique asantidote to simple views of
literacy.Journal of Literacy Researc¥8(3), 258079. https://doi.org/10.1086/447522

Burnett, C., & Merchant, G. (2020)Undoing the digital: Sociomaterialism and literacy educatiofRoutledge.

Burnett, C., Davies).,Merchant, G.,& Rowsell,J.(2014). Newliteracies around the globe: Policy and
pedagogy Routledge.

Burnett, C., Merchant, G., Simpson, A., & Walsh, M. (Eds) (20TRe case of the iPad Springer Singapore.

Burnett, C., Parry, B., Merchant, G., & Storey, V. (2020). Treading softly in the enchanted forest: Exploring
the integration of iPads in garticipatorytheatre education programmePedagogies: An
International Journa) 15(3), 203820. https://doi.org/10.1080/1554480X.2019.1696199

CALM (2020). Join us for the Play and Talleekend https://www.thecalmzone.net/2020/06/join -us-for-
the-play-and-talk-weekend/

CarringtonThe/medeadd @B 6. ®Ra&: Areljest ethnography.Language and
Literacy, 14(2), 27040. https://doi.org/10.20360/G2WW28

Carrington, V. (2013)Anargumentfor assemblage theory: Integrated spacg mobility and polycentricityln
A. Burke& J. Marsh (Bs),C h i | dvirtwalpldysvorlds: Culture, learning and participation(pp.
200016). Peter Lang.

Carrington, V., & Dowdall , CdGob(ad0 Ime)d.i ad Tchuil & suirse sa ajnadb
everyday livesl nt ernati onal Handbook of dmisgeamdCalthre,on Chi |
pp. 960107.

Castro Seixas, E. (2021). Urbanligital) play and right to the city: A critical perspectivErontiers in
Psychology12, 636111. https://doi.org/10.3389/fpsyg.2021.636111

Chaudron, S., Di Gioia, R., Gemo, M., Holloway, D., Marsh, J., Mascheromge€r, J., & Yamad®ice, D.
(2017). Kaleidoscope on the Internet of Toys: Satfg security, privacy and societal insights
Publications Office of the European Union.

Chess, S., Evans, N. J., & Baines, J.2D1(7). What does a gamer look like? Video games, advertising, and
diversity. Television & New Medial8(1), 37857. https://doi.org/10.1177/1527476416643765

Chambers D. (2012). 6 Wi i p | ay ha sseimfanfilacemirdd yideo gaminglLeisure Studies, 31(1),
69-82. https://doi.org/10.1080/02614367.2011.568065



https://doi.org/10.21240/mpaed/retro/2017.09.12.X
https://doi.org/10.1111/jrir.12006
https://doi.org/10.1086/447522
https://doi.org/10.1080/1554480X.2019.1696199
https://www.thecalmzone.net/2020/06/join-us-for-the-play-and-talk-weekend/
https://www.thecalmzone.net/2020/06/join-us-for-the-play-and-talk-weekend/
https://doi.org/10.20360/G2WW28
https://doi.org/10.3389/fpsyg.2021.636111
https://doi.org/10.1080/02614367.2011.568065

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 59
DIGITAL FUTURES COMMISSION

Clark,L. (2011). Parentalmediation theory for the digital ageCommunication Theory21(4), 323-343.
http://dx.doi.org/10.1111/j.1468 -2885.2011.01391.x

Cochoy F.,Licoppe,C.,Petersson McintyreM., &Sérum N.(2020). Digitalizing consumer society:
Equipment and devices of digital consumpn. Journal of Cultural Economy13(1), 1611.
https://doi.org/10.1080/17530350.2019.1702576

Colvert, A(2019). Presenting a new hybrid model of ludic authorship: Reconceptualising digital play as
0t hdiemensi onal 6 Cambridge doargal op Edacatinrb0)y 145865.
https://doi.o rg/10.1080/0305764X.2019.1660307

Colvert, A(in press) Jointhe DOTS: Skillsconnections,and questions. In C. Dowdall, & C. BurneftEds) with
Bhojwani, P., Bulman, J., Colvert, A., Harrison, A., Parry, B., Tarling, G., Taylor, L., Wheatcfoft, L.,
Wilkie, C, Digital literacies in education: Teaching, learning andsaessmentin 21st century
classrooms Ideas in practice UKL.

Consalvo, M(2017). Player one, playing with others virtuallyyh a tnéxsin game and player studies.
Critical Studies in Media Communicatigr34(1), 8497.
https://doi.org/10.1080/15295036.2016.1266682

Corsaro, W.A., & Eder, D. (1990). Childréa peer cultures. Annual Review of Sociologyl6, 1978220.
https://doi.org/ 10.1146/annurev.s0.16.080190.001213

Cowan, K. (2020) A panorama of playA literature review Digital Futures @mmission,5Rights Foundation.

Cowan, K.2021).What 6s i n a gpayexgeriefchs duridg Gowtd. https://play -
observatory.com/blog/whatsin-a-game-<childrensplay-experiencesduring-covid19

Cunningham S., Henry J.,& Weinel J. (2020). Augmentingvirtual spaces: Affectivefeedback incomputer
games. In R. Earnshaw, S. LiggeR. Excell, & D. Thalmann @), Technologydesign and thearts
0 Opportunities andchallenges Springer Series on Cultural Computing. Springer.
https://doi.org/10.1007/978 -3030-42097-0_13

DCMS(Department for Digital, Culture, Media and Spor§ommittee (2019) Immersive and addictive
technologies https://old.parliament.uk/business/committees/committees -a-z/commons-

select/digital-culture-media-and-sport-committee/news/immersivetechnologyreport-17-19/

Deleuze, G., & Guattari, F. (1987A thousand plateaus: Capitalism and schizophreni€ontinuum.

Demir, K. A., Caymaz, E., & Elci, M. (2017). Issuesnitegrating robots into organizabns. Paper presented
at the 12th International Scientif ¢ = C o n fDefeneerReseurcédlanagement in the 21st
Cent.ury?®o

Dennehy R., Meaney, S., Cronin, M& Arensman, E(2020). The psychosocial impacts of cybervictimisation
and barriers to seeking social suppot : Young p e o pChid@sangp¥wuttsSereices i v e s .
Review 111(020), 104872 . https://doi.org/10.1 016/j.childyouth.2020.104872

de Valk, L., Bekker, T., & Eggen, B. (2013). Leaving room for improvisation: Towards a design approach for
openended play.Proceedings of the 12th International Conference on Interaction Design and
Children pp. 926101. https://doi.org/10.1145/2485760.2485771

de Veirman, M., Hudders, L., & Nelson, M. R. (2019). What is influencer marketing and how does it target
children? A review and direction for future researckrontiers in Psychology10, 2685.
https://doi.org/10.3389/fpsyq.2019.02685



http://dx.doi.org/10.1111/j.1468-2885.2011.01391.x
https://doi.org/10.1080/17530350.2019.1702576
https://doi.org/10.1080/0305764X.2019.1660307
https://doi.org/10.1080/15295036.2016.1266682
https://psycnet.apa.org/doi/10.1146/annurev.so.16.080190.001213
https://play-observatory.com/blog/whats-in-a-game-childrens-play-experiences-during-covid19
https://play-observatory.com/blog/whats-in-a-game-childrens-play-experiences-during-covid19
https://doi.org/10.1007/978-3-030-42097-0_13
https://old.parliament.uk/business/committees/committees-a-z/commons-select/digital-culture-media-and-sport-committee/news/immersive-technology-report-17-19/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/digital-culture-media-and-sport-committee/news/immersive-technology-report-17-19/
https://doi.org/10.1016/j.childyouth.2020.104872
https://doi.org/10.1145/2485760.2485771
https://doi.org/10.3389/fpsyg.2019.02685

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 60
DIGITAL FUTURES COMMISSION

DCMS Committee (2019) Immersive and addictive technologies report:
https://old.parliament.uk/business/committees/committees -a-z/commons-select/digital-culture-

media-and-sport-committee/news/immersive-technologyreport-17-19/

DigLitEY (2018)Usingaugmented andvirtual reality in the early childhood curriculum.
http:// digilitey.eu/wp-content/uploads/2018/06/DigiLitEY -PolicyVR.pdf

Doveling, K., Harju, A. A., & Sommer, D. (2018yommediatizedemotion to digital affect cultures: New
technologies andglobal flows ofemotion. Social Media + Society
https://doi.org/10.1177/2056305117743141

Du, Y., Grace, T. D., Jagannath, K., & Salere k i nb a L, K. ( agigvirtdalworllm nnected p
Communication andcontrol mechanisms invirtual worlds for children andadolescents.Multimodal
Technologies and Interaction5(5), 27. https://doi.org/10.3390/mti5050027

Dylan, T., Wood, G., Durrant, A. C., Vines, J., Torres, P. E., Ulrich, P. Iktkowy M., Carr, A., Cerci, S., &
Lawson, S. (2020). Designing loT resources to support outdoor play for childferaceedings of
the 2020 CHI Conference on Human Factors in Computing Systerpp. 1812.
https://doi.org/10.1145/3313831.3376302

Edwards, S. (2013). Post industrial play: Understanding the relationship between traditional and converged
forms of play in the early years. In A. Burke & J. Marsh (E@&h i | dr ends v i(pptloda l pl a:
25). Peter Lang UsShttps://doi.org/10.3726/978 -1-4539-1069-6

Edwards, S. (2014). Towards contemporary play: Sociocultural theory and the digitesumerist context.
Journal of Early Childood Research 12, 219633.

Ellcessor, E. (2016)Restrictedaccess: Media,disability, and the politics of articipation. NYU Press.

Esser, A., BernaMerino, M. A, & Smith, I. R. (Ed§2016). Media across borders: Localizing TV, film and
videogames Routledge, Taylor & Francis Group.

Ettinger, K., & Cohen, A. (2020). Patterns of multitasking behaviours of adolescents in digital environments.
Education and Information Technologie5(1), 623845. https://doi.org/10.1007/s10639 -019-
099824

Fails, J, Guha, M. L., & Druin, A. (20)3Methods and techniques for involving children in the design of new
technology for childrenFoundations and Trends in HumasComputer Interaction, 6(2), 85166.

Ferraz M.,Resta,P. E..& Geil,M.(2017). Wholebody interaction in naturalenvironments benefits
c hi | sdcogaitivé function compared to sedentary interaction indoorBroceedings of the 8th
Augmented Human International Conference (AH '} 7Article 8, 1611.
https://doi.org/10.1145/3041164.3041177

Gee, E., Siyahhan, S., & Montana Cirell, A. (2017). Video gaming as digital media, play, and family routine:
Implications for understanding vido gaming and learning in family contextéearning, Media and
Technology 42(4), 468382. https://doi.org/10.1080/17439884.2016.1205600

Gee, J. P. (2009). Deep learning properties of good video games: How far can they go? In U. Ritterfield, M.
Cody,& P. Vorderer (Eds Serious games: Mechanisms and effect@pp. 67082). Routledge.

Gee, J. P. (2018). Affinity spaces: How young people liveldearn on line and out of schoolPhi Delta
Kappan, 99(6), 8013. https://doi.org/10.1177/0031721718762416



https://old.parliament.uk/business/committees/committees-a-z/commons-select/digital-culture-media-and-sport-committee/news/immersive-technology-report-17-19/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/digital-culture-media-and-sport-committee/news/immersive-technology-report-17-19/
http://digilitey.eu/wp-content/uploads/2018/06/DigiLitEY-Policy-VR.pdf
https://doi.org/10.1177/2056305117743141
https://doi.org/10.3390/mti5050027
https://doi.org/10.1145/3313831.3376302
https://doi.org/10.3726/978-1-4539-1069-6
https://doi.org/10.1007/s10639-019-09982-4
https://doi.org/10.1007/s10639-019-09982-4
https://doi.org/10.1145/3041164.3041177
https://doi.org/10.1080/17439884.2016.1205600
https://doi.org/10.1177/0031721718762416

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 61
DIGITAL FUTURES COMMISSION

Gee, JP.,, & Hayes, E (2012). Nurturing affinity spaes and gamebased learning. In CSteinkuehler,K.
Squire,& S. Barab (Bs), Games, karning, andsociety:Learning andmeaning in thedigital age
(pp. 129053). Cambridge University Press.

Giddings, S. (2014)Gamewor |l ds: Virtual me di.8loomsbdry.c hi | dr ends ev
Ginsburg,F., & Rapp, R. (2013). Disability world&nnual Review of Anthropology2(1), 53868.
https://doi.org/10.1146/annurev_-anthro-092412 -155502
Goldsmith, A & Brewer, R (2015). Digital drift and the criminal interaction orderTheoretical Criminology
19(1), 112430.
Goldsmith A, & Wall, D. S. (2019). The seductions of cybercrime: Adolescea@nd the thrills of digital
transgression.European Journal ofCriminology. December
https://doi.org/10.1177/1477370819887305
Graber, K.M., Byrne, EM., Goodacre, EJ . , Kirby, N. , KW&IRenchandani, P& (inn OO6 Farr
press). A rapid review of the impact of quarantine and restricted environments on child&eplay
and the role of pChidCare Healthhnd Dedetopnreiits heal t h.
Greenbeqg, B. S., Sherry, J., Lachlan, K., Lucas, K., & Holmstrom, A. (2008). Orientations to video games
among gender and age groupsSimulation & Gaming
https://doi.org/10.1177/1046878108319930
Griffin, A. (2020). Coronavirus: World Health Orgaaiion tells people to stay at home and play games.
Independent https://www.independent.co.uk/life-style/gadgetsand-tech/news/coronavirus-
worldhealth-organisationplay-gamescovid-19-advicea9438916.ht ml
Grimes, SM. (2010). The digital child at play: How technological, political and commercial rule systems
shape chil dr ends [UnpuldlishediPhDhesis, Simondtasemunivelsify s
https://core.ac.uk/download/pdf/56375421.pdf
Grimes, S. M. (2015) . Pl aying by the market rul es: P

virtual worlds.Journal of Consumer Cultar, 15(1), 110634.
https://doi.org/10.1177/1469540513493209

Hartas, D. (2020). Teenage play and peer interactions: Virtual, social and emotional geographies. In D.
Hartas,Young peopl ergsandfearesing(pp. l). $phnger International Publishing.
https://doi.org/10.1007/978 -3-030-60001-3_1

Hartung, R(2020). The c¢ hi | d-bydesignstandardgfdr data use by tecltompanies Issue brief no.
5.Good Governance of ,Officeof Global nsight amidaoliey) NICER j e c t
https://www .unicef.org/globalinsight/media/1286/file/%20UNICEFGlobaHnsightDataGovdata-

use-brief-2020.pdf

Herr-Stephenson, B., Alper, M., Reilly, E. (2018)is for Transmedia: Learning through Transmedia Playhe
Joan Ganz Cooney Centand the USC Annenberg Innovation Lab.

ICO( I nformati on Co mRg026asAge apmapriate deSignA dode ®f)practice for online
services https://ico.org.uk/media/for -organisations/guideto-data-protection/key-data-protection-
themes/age-appropriate-designa-code-of-practicefor-online-services2-1.pdf

ICQ (2020b). Annex B: Age and developmental stagdsttps://ico.org.uk/for -organisations/quideto-data-
protection/key-data-protectionthemes/age-appropriate-designa-code-of-practicefor-online-

services/annexb-age-and-developmentalstages/



https://doi.org/10.1146/annurev-anthro-092412-155502
https://doi.org/10.1177%2F1477370819887305
https://doi.org/10.1177%2F1046878108319930
https://www.independent.co.uk/life-style/gadgets-and-tech/news/coronavirus-world-health-organisation-play-games-covid-19-advice-a9438916.html
https://www.independent.co.uk/life-style/gadgets-and-tech/news/coronavirus-world-health-organisation-play-games-covid-19-advice-a9438916.html
https://core.ac.uk/download/pdf/56375421.pdf
https://doi.org/10.1177/1469540513493209
https://doi.org/10.1007/978-3-030-60001-3_1
https://www.unicef.org/globalinsight/media/1286/file/%20UNICEF-Global-Insight-DataGov-data-use-brief-2020.pdf
https://www.unicef.org/globalinsight/media/1286/file/%20UNICEF-Global-Insight-DataGov-data-use-brief-2020.pdf
https://ico.org.uk/media/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services-2-1.pdf
https://ico.org.uk/media/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services-2-1.pdf
https://ico.org.uk/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services/annex-b-age-and-developmental-stages/
https://ico.org.uk/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services/annex-b-age-and-developmental-stages/
https://ico.org.uk/for-organisations/guide-to-data-protection/key-data-protection-themes/age-appropriate-design-a-code-of-practice-for-online-services/annex-b-age-and-developmental-stages/

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 62
DIGITAL FUTURES COMMISSION

Ito, M., Baumer, S., Bittanti, M., boyd, d., Cody, R., H8tephensm, B., Horst, H. A, Lange, P. C.,
Mahendran, D., Martinez, K. Z., Pasco, C. J., Perkel, D., Robinson, L., Sims, C., & T(p10).
Hanging out, messing around, and geeking out: Kids living and learning with new mediae MIT
Press.

Jenkins, H. (200&). Convergenceculture: Where ¢d and new media collide. NYUPress.
Jenkins, H. (2006b) Fans,bloggers, andgamers: Exploring prticipatory culture. NYU Press.

Jenkins, H. (2009) Confronting the challenges of participatory culture: Medieducation for the 21st
century. The MIT Press.

Jenson, J Fisher, S., & deCastell, S (2011). Disrupting thegender ader. Leveling up andlaiming space in
an after-school video game club. International Journal of Gender, Science antiechnology 3(1),
148069.

Jeon, M. (Ed.J2017). Emotions and afect in human factors and humadcomputer interaction Elsevier.

Jones, M. D., Anderson, Z., Hakkil&, J., Cheverst, K., & Daiber, F. (2018). HCI outddoderstanding
humandcomputer interacton in outdoor recreation Extended Abstracts of the 2018 CHI
Conference on Human Factors in Computing Systenmp. 188.
https://d0i.org/10.1145/3170427.3170624

Kafai, Y. B. (2010). World of Whyuville: An Introductiontteeen virtual life. Games and Culture5(1), 3622.
https://doi.org/10.1177/1555412009351264

Kafai, Y., Tynes, BGabriela T, & Richard, G. (2016) Diversifying Barbie and Mortal Kombat: Intersectional
Perspectives and Inclusive Designs in Gamif@aperback Lulu.com

Kahil a, J. ., Tedr e, M., Kahil a, S., Vartiainen, H., V
involves mud more than the gaming itself: A study of the metagame among-1t® 15-yearold
children. Convergence. https://doi.org/10.1177/1354856520979482

Kanngiesser, P., Itakura, S., Zhou, Y., Kanda, T., Ishiguro, H., & Hood, B. (2015). The role of socighaye
in childrends and adultsd owner shi pintaractoni buti ons
Studies, 16(1), 1828. https://doi.org/10.1075/is.16.1.01kan

Kidron, B. & Rudkin, A. (2017) Digital ChildhodilAddressing Childhood Development Milestones the
Digital Environmentttps://arklittleridgeprimary.org/sites/default/files/Digital%20Childhood.pdf

Kidron, B., Evans, A& Afia, J. (2018).Disruptedchildhood: Thecost of persuasivedesign. London:

Kinsl ey, S. (2014) . T h e ProgeesstineHuman Geodiaphy8(8),864683. geogr aph
https://doi.org/10.1177/0309132513506270

Kleeman, D (2021). Askids kickstart the metaverse, is pblic servicemediaready?f or The Chi |l dr en
Media Foundation https://www.thechildrensmediafoundation.org/publicservicemedia-

report/articles/as kids-kickstart-the-metaverseis-public-servicemedia-ready

Kucirkova, N. (2017).Digital personalization in early childhood: Impact on childhoo8loomsbury Academic.

Kucirkova, N. (2019). Childrends agency bynakth@si gn: D
apps. International Journal of ChildlComputer Interaction 21, 112320.
https://doi.org/10.1016/j.ijcci.2019.06.003



https://doi.org/10.1145/3170427.3170624
https://doi.org/10.1177/1555412009351264
https://doi.org/10.1177/0309132513506270
https://www.thechildrensmediafoundation.org/public-service-media-report/articles/as-kids-kickstart-the-metaverse-is-public-service-media-ready
https://www.thechildrensmediafoundation.org/public-service-media-report/articles/as-kids-kickstart-the-metaverse-is-public-service-media-ready
https://doi.org/10.1016/j.ijcci.2019.06.003

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 63
DIGITAL FUTURES COMMISSION

Kynigos, C., & Yiannoutsou, N. (2018). Children challengiig design ofhalf-baked games: KEpressing
values through the process of game moddinénternational Journal of ChillComputer Interaction
17, 16827. https://doi -org.roe.idm.oclc.org/10.1016/j.ijcci.2018.04.001

Law J. (2004) After method: Mess insocial science research Routledge.

Li, D., Rau, P. L. P., & Li, Y. (2010). A crasstural study: Effect of robot appearance and taskaternational
Journal of Social Robotics2(2), 175686. https://doi.org/10.1007/s12369 -010-0056-9

Livingstone, SM., &Blum-Ross, A(2019). P a r e mle¢ issBipporting, brokering or mpedingtheir
ch i | d coeneadbed learning and mediaiteracy.Cultural Science Journall1(1), 68877.
https://doi.org/10.5334/csci.124

Livingstone, S. M., & BluARross, A. (2020) Parenting for a digital future: How hopeand fears about how
technol ogy s h a pGxfordUnivérsityPeessd s | i ves

Livingstone, SM., Davidson, J.Bryce J., Batool, S., Haughton, C., & Nandi, A. (201@)hi | dr end&s onl i r
activities, risks and safety: A literature review by thdKCCIS Evidence Groupondon.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/650933/Literature_Review_Final_October_2017.pdf

Macey, J. & Hamatri, J.(2018). Investigatingrelationships between video gaming,ectating esports, and
gambling.Computers in Human Behaviqi80, 344853.
https://doi.org/10.1016/j.chb.2017.11.027

Machimbarrena, J. M., Calvete, E., Fernandépnzélez, L., AlvareBardon, A., AlvareEernandez, L., &
GonzalezCabrera, J. (2018). Internet risks: An overview of victimization in cyberbullying, cyber
dating abuse, sexting, online grooming and problematic internet udaternational burnal of
Environmental Research andPublic Health, 15(11), 2471.

Marsh, J. (2010). Young c hiJounaleffEarly ChjdhaogResearcBAY | i ne vi
23039. https://doi.org/10.1177/1476718X09345406

Marsh, J. (2011). Younghildren literacy practices in avirtual world: Establishing aronline interaction
order. Reading Research Quarterly46(2), 1016118. https://www.]stor.org/stable/41203416

Marsh, J. (2013). Breaking the ice: Pl ay, friendship
worlds. In A. Burke & J. Marsh (Edg},h i | dr end s v i(ppt5203a8). Petel Lang UB o r | d s
https://doi.org/10.3726/978 -1-4539-1069-6

Marsh, J. (2014). The relationship between online and offline play: Friendship and exclusion..lBudn & C.
Richards (Eds)Chi | drends games in the new medi a(pppge: Ch
1090832). Ashgate.

Marsh, J. (2017) The Internet of Bys: Aposthuman and multimodal analysis of connected playeachers
College Record119, 120305.

Marsh, J. (2019). Researchingoungc hi | dr en 6 s Jigital #ge: iQuestibns ef methwd. he
Routledge nternational handbook of earning withtechnology inearly childhood (pp. 157869).
Routledge.

Marsh, J., PlowmanL., YamadeRice, D., Bishop, J., & Scott, F. (2016). Digital play: A new classification.
Early Years36(3), 242853. https://doi.org/10.1080/09575146.2016.1167675



https://doi-org.roe.idm.oclc.org/10.1016/j.ijcci.2018.04.001
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F650933%2FLiterature_Review_Final_October_2017.pdf&data=04%7C01%7CAngela.Colvert%40roehampton.ac.uk%7C05c49c32554c4fa4e7e108d8ec6e8bb0%7C5fe650635c3747fbb4cce42659e607ed%7C0%7C1%7C637519306865053928%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=htf3kzpHJKnECIGtXkNaqg1WpHjUwJQn0%2BegDNXvbJs%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F650933%2FLiterature_Review_Final_October_2017.pdf&data=04%7C01%7CAngela.Colvert%40roehampton.ac.uk%7C05c49c32554c4fa4e7e108d8ec6e8bb0%7C5fe650635c3747fbb4cce42659e607ed%7C0%7C1%7C637519306865053928%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=htf3kzpHJKnECIGtXkNaqg1WpHjUwJQn0%2BegDNXvbJs%3D&reserved=0
https://doi.org/10.1016/j.chb.2017.11.027
https://journals.sagepub.com/doi/10.1177/1476718X09345406
https://www.jstor.org/stable/41203416
https://doi.org/10.3726/978-1-4539-1069-6
https://doi.org/10.1080/09575146.2016.1167675

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 64
DIGITAL FUTURES COMMISSION

Marsh, J., Plowman, L., YamaeRice, D., Bishop, J., Lahmar, & Scott, F. (2018) Play and creativity in
young childrer@ use of apps. Bitish Journal of Educational Technobgy, 49: 870682.
https://doi.org/10.1111/bjet.12622

Marsh, J, Plowman, L., Yamad®ice, D., Bishop, J., Lahmar, J., Scott, F., Davenport, A., Davis, A., French, K.,
Piras, M., Thornhill, S., Robinson, P., & Winter, P. (201Bxploring play and creativity in pre
schoolerdfds use of apps: R e p.drechnoléggandRldy.e chi | dr end
http://techandplay.org/tap -media-pack.pdf

Marsh, J., Mu, D.rParsy, R., Bcott, F.,N'lgothsem B.S., Bishop, J., Bannister, C., Dixon, K.,
Giorza, T.Peers J., Titus, S., Da Silva, H., Doyle, G., Driscoll, A., Hall, L., Hetherington,ofkeKr
M., Margary, T., Morris, A& Woodgate, A. (2020)Children,technology and pay. The LEGO
Foundation.

Martinez, C. (2017). The struggles of everyday life: How children view and engage with advertising in mobile
games.Convergence: The International Journal of Research into New Media Technologi&s
https://d0i.org/10.1177/1354856517743665

Mascheroni, G, & Holloway, D. (2017)The Internet of Dys: A report on media and social discourses around
young children and loToyshttp://digilitey.eu

Mascheroni, G., & Holloway, D. (Ed€019). The Internet of toys: Practices, affordances and the political
economy of c¢hi |SpringenldernatomalaPuldishipditt@sy/doi.org/10.1007/ 978-
3-030-10898 4

Mascheroni, G, Livingstone, SM., & Staksrud, E. (2015) Dev el opi ng a framework for 1
online risks and opportunities in Europe EU Kids Online, London, UK

Mavoa, J., Carter, M., & Gibbs, M. (2018). Childrenakd necr aft: A sur veyNewf chil dr
Media & Society 20(9), 328306303.

McReynolds, E., Hubbard, S., Lau, T., Saraf, A., Cakmak, M., & Roesner, F. (2017). Toys that listen: A study of
parents, children, and internetonnected toys.Proceeding of the 2017 CHI Conference on
Human Factors in Computing System®p. 519756207 .

McRoberts S., Bonsignore, E., Peyton, T., & Yarosh, S. (2016). Do It for the viewers! Audience engagement
behaviors of young YouTuber®roceedings of the 15thinternational Conference on Interaction
Design and Childrenpp. 3340843.

Merchant, G. (2009). Literacy in virtual worldslournal of Research in Bading, 32(1), 38056.

Merchant, G. (2010) 3D virtual worlds as environments for literacy learningducational Research52(2),
135650. https://doi.org/10.1080/00131881.2010.482739

Milkaite, 1., & LievensE. (2020). Childriendly transparency of data processing in the EU: From legal
requirements to platform policiesJournal of Children and Medial4(1), 55621.
https://doi.org/10.1080/17482798.2019.1701055

Mukherjee, S., & Livingstone, 9. (2020). Childc en and y o u n g.DmitalFptlres €emmission ¢ e s
5Rights Foundationhttps://digitalfuturescommission.org.uk/wp-
content/uploads/2020/10/Children -and-YoungPeoplesVoices.pdf

Navarro, J. (2020): Fortnite: A context for child development during COWand beyond) (USA)Yournal of
Children and Media 15(1), 13016. https://doi.org/1 0.1080/17482798.2020.1858435



https://doi.org/10.1111/bjet.12622
http://techandplay.org/tap-media-pack.pdf
https://doi.org/10.1177%2F1354856517743665
https://doi.org/10.1007/978-3-030-10898-4
https://doi.org/10.1007/978-3-030-10898-4
https://doi.org/10.1080/00131881.2010.482739
https://digitalfuturescommission.org.uk/wp-content/uploads/2020/10/Children-and-Young-Peoples-Voices.pdf
https://digitalfuturescommission.org.uk/wp-content/uploads/2020/10/Children-and-Young-Peoples-Voices.pdf

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 65
DIGITAL FUTURES COMMISSION

Ofcom. (2019).Children and parents: Media use and attitudes report 2019
https://www.ofcom.org.uk/researchand-data/media-literacyresearch/childrens/children-and-

parentsmedia-use-and-attitudes-report-2019

Ofcom (2020). Life inlockdown https://www.ofcom.org.uk/ _data/assets/pdf_file/0024/200976/cml -
lifedindockdownreport.pdf

Olson, C. (2010)C h i | dnmotvatiéns for video game gy in the context of normal developmenReview
of General Psychologyl4(2), 18097.

Opig 1. (1994). Thepeople in the playground Oxford University Press.

Orr, L. (Oifededce Jhat is &cually sameness masg e p r o dBamie jdids the princess
convergence.Jeunesse: Young People, Texts, Culturds 9030.

Osgood J.,Sakr, M., & de Rijke, V. (2017)Dark play in digital playscapesContemporary Issues in Early
Childhood, 18(2), 109613. https://doi.org/ 10.1177/1463949117714074

Pangrazio, L., & Selwyn, N. (2018). t ndts¢ike it dife or death orwhatever® Youngpe o p| e 8 s
understandings ofsocial media data. Social Media Society
https://doi.org/10.1177/2056305118787808

Passarelli, M., Earp, J., Dagnino, F. M., Manganello, F., Persico, D., Pozzi, F., Buijtenweg, T., Haggis, M.,
Bailey, C., & Perrotta, C. (2020). The distahorizon: Investigating the relationship between social
sciences academic research and game developmertintertainment Computing34, 100339.
https://doi.org/10.1016/j.entcom.2020.100339

Pelletier, C., Burn, A., & Buckingham, D. (2010). Game design as textual poaching: Media literacy, creativity
and gamemaking. E-Learning and Digital Media7(1), 908107.
https://doi.org/10.2304/elea.2010.7.1.90

Peng,X, Huang,J.,Denisova,A.,Chen,H., Tian,F.,& Wang, H(2020). A alette of deepenedemotions:
Exploringemotional challenge invirtual reality games. Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems (CHI R@p. 1613.
https://doi.org/10.1145/3313831.3376221

Perrotta, C., Bailey, C., Ryder, J., HagBisridge, M., & Persico, D. (2020). Games as (not) culture: A critical
policy analysis of the economic agenda of horizon 202Games and Culture15(8), 902822.

Plowman,L. (2016). Rethinkingcontext: i t al t echnol ogies arcdhidHhirledirdesnds
Geographies 14(2), 1908202. https://doi.org/ 10.1080/14733285.2015.1127326

Potter, J., & Cowan, K. (2020). Playground as meanimgking space: Multimodal making and renaking of
meaning in the (virtual) playgroundGlobal Studies ofChildhood 10(3), 248063.

Procter, L., & Hackett, A. (2017). Playing with place in early childhood: an analysis of dark emotion and
materiality in childrer® play.Contemporarylssues inEarly Childhood, 18(2), 213026.
https://doi.org/10.1177/1555412019853899

Pyles, D. G., Rish,.R& Warner, J (2019). Negotiating gace andspace through digital literacies: Research
and practice. Information Age Publishing

Radesky, J., Chassiakos, Y., Ameenuddin, & Navsaria, D. (2020). Digitahdvertising tochildren. Council
on Communication and Media, Pediatricslune, e20201681.
https://pediatrics.aappublications.org/content/early/2020/06/18/peds.2020 -1681/tab -article-
info 20



https://www.ofcom.org.uk/research-and-data/media-literacy-research/childrens/children-and-parents-media-use-and-attitudes-report-2019
https://www.ofcom.org.uk/research-and-data/media-literacy-research/childrens/children-and-parents-media-use-and-attitudes-report-2019
https://www.ofcom.org.uk/__data/assets/pdf_file/0024/200976/cml-life-in-lockdown-report.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0024/200976/cml-life-in-lockdown-report.pdf
https://doi.org/10.1177/2056305118787808
https://doi.org/10.1016/j.entcom.2020.100339
https://doi.org/10.2304/elea.2010.7.1.90
https://doi.org/10.1080/14733285.2015.1127326
https://doi.org/10.1177/1555412019853899
https://pediatrics.aappublications.org/content/early/2020/06/18/peds.2020-1681/tab-article-info%2020
https://pediatrics.aappublications.org/content/early/2020/06/18/peds.2020-1681/tab-article-info%2020

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 66

DIGITAL FUTURES COMMISSION

Reich, S. M. (2017)Connectingoffline social competence to online peer interaction?sychology of Popular
Media Culture 6(4), 291.

Revellg G. (2013). Applying developmental theory and research to the creation of educational ganiNesw
Directions for Child and Adolescent Development39, 31540.

Ringland, K. E. (2019). A place to play: Theig)abled embodied experience for autistic childreim online
spaces.Proceedings of the 2019 CHI Conference on Human Factors in Computing Systepps
10614. https://doi.org/10.1145/3290605.3300518

Ringland, KE, Boyd, L, Faucett, H, Cullen, A, & Hayes, G. (2017). Making in Minecraft: leans ofself-
expression foryouth with autism. In 2017 Conference, pp340095.
https://doi.org/ 10.1145/3078072.3079749

Ringland, K. E., Wolf, C. T., Faucett, H., Dombrkws , L., & Ha yélldalways be n& soci@ 30 1 6 ) .
Re-conceptualizing sociality in the context of a Minecraft community for autisProceedings of the
2016 CHI Conference on Human Factors in Computing Systemp. 1256069.
https://doi.org/10.1145/2858036.2858038

Rushton, E. A. C., & King, H. (2020). Play as a pedagogical vehicle for supporting gender inclusive
engagement in informal STEM education. Internationdburnalof Science EducationPart B 10(4),
376089. https://doi.org /10.1080/21548455.2020.1853270

Sakr, M. (2020). Imagination and creativity in digital environments. Digital play in early childhoodpp.
66082). SAGE Publications Ltdhttps://www -doi-
org.ezproxy.is.ed.ac.uk/10.4135/9781526481399.n5

Sakr,M., & Oscar, A. (2020). Stretchy time or screen timeold early years practitioners conceptualise time
inrelatontochild ends diEgriyYears pl ay.
https://doi.org/ 10.1080/09575146.2020.1744530

Salen, K. & ZimmermanE.(2004) Rules of Play Game Design FundamentalaMIT Press

Sal en Teki n bRaiking gdod garesOEMIsjoning an agenda fdiversity, inclusion, and fair
play. Connected Learning Alliancéittps://clalliance.org/publications/raising -goodgamers-

envisioningan-agendafor-diversityinclusion-and-fair-play/

Scott, F. (2018a),Young chil drends engagement with television
[Unpublished Phxhesis, University of Sheffield http://etheses.whiterose.ac.uk/22928/

Scott, F. (2018b). Troublesome binaries. In P. Bmith & J. L. Roopnarine (E3isSThe Cambridge handbook
of play: Developmental and disciplinary perspectivgpp. 240857). Cambridge University Press.
https://doi.org/10 .1017/9781108131384

SeftonGreen, J. (2011). Creative digital cultures: Informal learning beyond the school. In J. Seoeen, P.
Thomson, K. Jones, & L. Bresler (Ed3he Routledge international handbook of creative learrin
(pp. 244052). Routledge.

SeftonGreen, J., Marsh,.JErstad, O., & Flewitt, R2015). Establishing a research agenda for the digital
literacy practices of young childrenWhite Paperhttp://digilitey.eu

Sering M., CordreyK., McLaughlin, L., & Milanaik, R. L. (2016). Pokémon Go and augmented virtual reality
games:Acautionary commentary for parents and pediatrician€urrentOpinion in Rediatrics,
28(5), 67387.


https://doi.org/10.1145/2858036.2858038
https://doi.org/10.1080/09575146.2020.1744530
https://clalliance.org/publications/raising-good-gamers-envisioning-an-agenda-for-diversity-inclusion-and-fair-play/
https://clalliance.org/publications/raising-good-gamers-envisioning-an-agenda-for-diversity-inclusion-and-fair-play/
http://digilitey.eu/

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 67
DIGITAL FUTURES COMMISSION

Shaer, O, & Hornecker, E. (2010) Tangible useiinterfaces: Past, pesent, andfuture directions.
Foundations and Trends in HumadCamputer Interaction, 3(162), 46137.
http://dx.doi.org/10.1561/1100000026

Shahid S., Krahmer, E., & Swerts, M. (2014 hilddrobot interaction across cultures: How does playing a
game with a social robot compare to playing a game alone or with a frier@@mputers in Human
Behavior, 40, 866100.

Shapiro, J. (2018) Digital play for global citizens: A guide from the Joan Ganz Cooney Center at Sesame
Workshop https://ffiles.eric.ed.gov/fulltext/ED589782.pdf

Shaw, A. (2014)Gaming at the edge Sexuality and gender at the margins of gamer culturé&Jniversity of
Minnesota Press.

Sheridan K., Halverson, E. R., Litts, B., Brahms, L., Jacébibe, L., & Owens, T. (2014). Learning in the
making: A comparative case study of three makerspacddarvard Educational Review84(4),
505031.

Shinkle, E. (2008). Video games, emotion and the six sensebledia Culture Society30(6), 907 815.

Sobel , Lead, K., & Riéntz, J. A.(2015). Maximizing childre® opportunities with inclusive play:
Considerations for interactive technology desigriRroceedings of the 14h International Conference
on Interaction Design and Children (IDC 4ab), pp. 390648.
https://doi.org/10.1145/2771839.2771844

Sobel, K., Bhattacharya, AHiniker,A., Lee, J. H., Kientz, J. A., & Yip, J2017).1 t  wmadlynabout the
Po k ®mo n: pdtspactves breadcationbased mobile game. Proceedings of the 2017 CHI
Conference on Human Factors in Computing Systems (CHI ;15f). 14830396.
https://doi.org/10.1145/3025453.3025761

Sotamag O. (2010). When the game is not enough: Motivations and practices among computer game
modding culture.Games and Culture5(3), 239855.

Soute, |, Kaptein, M., & Markopoulos, P. (2009). Evaluag outdoor play for children: dual vs. tangible
game objects in pervasive gamesProceedings of the 8th International Conference on Interaction
Design and Childrenpp. 25083.

Stephen, C., & Plowman, L. (2014). Digital play. In L. Brooke. Blaise, & S. Edwards (ElisSThe Sage
handbook of play andearning in early childhoodpp. 330841). SAGEPublications
https://dspace.stir.ac.uk/bitstream/1893/17788/1/Digital%20Play%20Stephen%20%20Plowma
n%20Sage%20Handbook.pdf

Sweeney. T(2019). Foundational principles andechnologies for the metaverse. IARCM SIGGRAPH 2019
Talks (SIGGRAPH '19\ssociation for Computig Machinery, Article 38, 1.
https://doi.org/10.1145/3306307.3339844

Takahashi, D(2021). Tim Sweeney: The open metaverse requires companies to have enlightened self
interest. https://venturebeat.com/2021/01/27/tim _-sweeneythe-open-metaverserequires-

companiesto-haveenlightenedselfinterest/

Taylor, T(2018). Watchme play: Twitch and therise of game live streaming. Princeton University Press.
Titchkosky, T. (2011) Thequestion ofaccess: Disability space, meaning. University of Toronto Press

UN (United Nations). (2013)General comment No. 17 on the right of the child to rest, leisure, play,
recreational activities, cultural life and the artsArticle 31). Committee on the Rights of the Child.


http://dx.doi.org/10.1561/1100000026
https://files.eric.ed.gov/fulltext/ED589782.pdf
https://doi.org/10.1145/2771839.2771844
https://dspace.stir.ac.uk/bitstream/1893/17788/1/Digital%20Play%20Stephen%20%20Plowman%20Sage%20Handbook.pdf
https://dspace.stir.ac.uk/bitstream/1893/17788/1/Digital%20Play%20Stephen%20%20Plowman%20Sage%20Handbook.pdf
https://doi.org/10.1145/3306307.3339844
https://venturebeat.com/2021/01/27/tim-sweeney-the-open-metaverse-requires-companies-to-have-enlightened-self-interest/
https://venturebeat.com/2021/01/27/tim-sweeney-the-open-metaverse-requires-companies-to-have-enlightened-self-interest/

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 68
DIGITAL FUTURES COMMISSION

UN Committee on theRights of the Child (2021) General comment No. 25 on children's rights in relation to
the digital environment
https://tbinternet.ohchr.org/_layouts/15 /treatybodyexternal/Download.aspx?symbolno=CRC%2fC
%2fGC%2f25&L ang=en

UNICEF(2017). Children in adigital world.
https://www.unicef.org/media/48581/file/SOWC_2017_ENG.pdf

UNICEF(2020). Goodgovernance ofch i | d daw.nP@jsct Office of Global Insight and Policyhe
c hi | dr e-hydlesignrsiargdérd fer data use by tech companietssue brief no. 5

Vandoninck, S, ddHaenens, L, & Smahel, D. (2014) Preventive measuresHow youngsters avoid online
risks. EUKids Online

van Dijck, J. (2014). Datafcation, dataism and dataveillance: Big data between scientific paradigm and
ideology.Surveillance and Society12(2), 1976208.

Vygotsky, L. S. (2004). Imagination and creativity in childhoddurnal of Russian & East European
Psychology 42(1), 7697. https://doi.org/10.1080/10610405.2004.11059210

Walkerdine, V. (2007)Children, gender, video gamestowards a relational approach to multimedia
PalgraveMacmillan.

Wang Y., TangJ., LjJ., Lj B.,Wan Y., Mellina  CHare N@&&hang Y. (2017). Understanding and
discoveringdeliberate self-harm content in social media. Proceedings of the 2@ International
Conference on World Wide Web (WWW "1ip. 938102.
https://doi.org/10.1145/3038912.3052555

Wardle, H. (in press)Gameswithout frontiers? Sociehistorical perspectives at thegaming/gambling
intersection. Palgrave Macmillan

Willett, R., Richards, C., Marsh, J., Burn, A., & Bishop, J. C. (20@Bjldren, media and playground cultures:
Ethnographic studies of school playtimesSpringer.

Wohlwend, K. E. (2012). The boys who would be princesses: Playing with gender identitytéxts in Disney
Princess transmediaGender and Education24(6), 5936610.
https://doi.org/10.1080/09540253.2012.674495

Woh!l wend, K. E. (2015). One scr een,litenacyplay with digitg er s: Yo
puppetry apps and touchscreen technologieIheory Into Practice54(2), 154662.
https://doi.org/10.1080/00405841.2015.1010837

Wohlwend, KE.(2020). P(llayingonline: Toys, apps, and young consumers on transmedia playgrounds. In
O. Erstad (Ed.)The Routledge handbook of digital literacies in early childhodgpp. 3916401).
Routledge.

Wohlwend, KE, & Kargin, T. (2013). ,plCasistehdy kiniokve hmyw d @an @
(L)earning the nexus of practice in Club Penguin.A. M. Burke & J. Marsh (Ejs<Chi | dr ends vir
play worlds: Culture, learimg, and participation(pp. 79998). Peter Lang.

Wood, G., Dylan, T., Durrant, A., Torres, P. E., Ulrich, P., Carr, A., CukMowowney, D., McGrath, P.,
Balaam, M., Ferguson, A., Vines, J., & Lawson, S. (20I3¥signingfor digital playing out.
Proceedings of the 2019 CHI Conference on Human Factors in Computing Systgops 1815.
https://doi.org/10.1145/3290605.3300909



https://tbinternet.ohchr.org/_layouts/15/treatybodyexternal/Download.aspx?symbolno=CRC%2fC%2fGC%2f25&Lang=en
https://tbinternet.ohchr.org/_layouts/15/treatybodyexternal/Download.aspx?symbolno=CRC%2fC%2fGC%2f25&Lang=en
https://www.unicef.org/media/48581/file/SOWC_2017_ENG.pdf
https://doi.org/10.1080/10610405.2004.11059210
https://doi.org/10.1145/3038912.3052555
https://doi.org/10.1177/1468798409105583
https://doi.org/10.1080/00405841.2015.1010837
https://doi.org/10.1145/3290605.3300909

THE KALEIDOSCOPE OF PLAY IN A DIGITAL WORLDIERATURE REVIEW 69
DIGITAL FUTURES COMMISSION

Xu, Z., Hu, Q., & Zhang, C. (2013). Why computer talents become computer hackessamunications of the
ACM 56(4). https://doi.org/ 10.1145/2436256.2436272

Xu, Y., Cao, X., Sellen, A., Herbrich, RGi&epe| T. (2011). Sociable killerstUnderstanding social
relationships in an online firs{person shooter gameProcealings of the ACM 2011Conference on
ComputerSupported Cooperative Work, pp. 1976206.

YamadaRice, D. (2017). Designing play for dark timesContemporary Issues in Early Childhop#l8(2),
19606212. https://doi.org/ 10.1177/1463949117714081

YamadaRice, D.(2018). Licking planets and stomping on building€hi | dr ends i nteractions
spaces in virtual reality Children's Geographiesl6(5), 529638.
https://doi.org/ 10.1080/14733285.2018.1495316

YamadaRice, D. (2019). Including children in the design dfi¢ internet of toys. In GMascheroni & D.
Holloway (Eds)The Internet of Toygpp. 205621). Springer International Publishing.
https://doi.org/10.1007/978 -3030-10898-4 10

YamadaRice D.(2021).Chi | dr ends i nt e wirtual teality. Multismodality & $oeidtyi 1{1)p g i n
48067. https://doi.org/ 10.1177/2634979521992965

YamadaRice, D., Mushtaqg, F., Woodgate, A., Bosmans, D., Douthwaite, A., Douthwaite, 1., Harris, W., Holt, R.,
Kleeman, D., Marsh, J., Nbvidov, E., Williams, M.M., Parry, B., Riddler, A., Robinson, P., Rodrigues,
D., Thompson, S.C., & Whitley, S. (2017). Children and Virtual Reality: Emerging Possibilities and
Challenges http://digilitey.eu/wp -content/uploads/2015/09/CVR -FinatPDFreducedsize.pdf

Yau, J. C., & Reich, S. M. (2018). Are the qualities
interactions? Adolescent Research RevieyB(3), 339855.

Yip, J. C., Sobel, K., Pitt, C., Lee, K. J., Chen, S., Nasu, K., & Pina, L. R. (2017). Examiniaghaédult
interactions in intergenerational participatory desigrProceedings of the 2017 CHI Conference on
Human Factors in Computing Systemgp. 5742 854.
https://doi.org/10.1145/3025453.3025787

Yip, J. C., Sobel, K., Gao, X., Hishikawa, A. M., Lim, A., Meng, L., Ofiana, R. F., Park, J., & Hiniker, A. (2019).
Laughing is scary, but farting is cute: Anoc ept ual mo d e | of childrends
technologies.Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems
pp. 1815. https://doi.org/10.1145/3290605.3300303

Zaman,B., Abeele, V., Markopoulos, P.,Marshall, P. (2012). Editorial: The evolving field of tangible
interaction for children: The challenge of empirical validatioRrrom Tangible Interaction and
Children [Special Issue], Personal and Ubiquitous Computirig(4), 367378.

Zendle, D., Meyer, R., CairnB,, Waters, S., 8allou, N. (2020). The prevalence of loot boxes in mobile and
desktop games.Addiction, 115(9), 1768872.
https://pubmed.ncbi.nim.nih.gov/31957942/

Zuboff, S. (2019). Theage ofsurveillance capitalism: Thefight for ahuman future at the new frontier of
power. Public Affairs 21, 375086.


http://dx.doi.org/10.1145/2436256.2436272
https://doi.org/10.1177/1463949117714081
https://doi.org/10.1080/14733285.2018.1495316
https://doi.org/10.1007/978-3-030-10898-4_10
https://doi.org/10.1177/2634979521992965
https://doi.org/10.1145/3025453.3025787
https://doi.org/10.1145/3290605.3300303

	A Literature Review
	The Digital Futures Commission
	Commissioners
	The kaleidoscope of play in a digital world
	Author biography: Dr Angela Colvert
	Acknowledgements

	Summary
	The nature of free play in a digital world
	Methodology
	Building a kaleidoscope: constructing a review framework

	Viewing the qualities of free play through the kaleidoscope
	Intrinsically motivated
	Voluntary
	Stimulating
	Open-ended structure
	Imaginative
	Resonance
	Social
	Diversity of forms

	Enhancing possibilities for free play in a digital world
	Eight ingredients for a child rights-respecting digital world of play
	How can we enhance play possibilities in a digital world?
	a) Address the social-cultural factors
	b) Address the material-functional factors
	c) Address the contextual-spatial factors


	References

