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Abstract. This exploratory paper seeks to combine findings from toy research
with studies on digital object play with an interest in the toyification of the virtual
realm, including VR, AR, and XR. The goal of the paper is to formulate ideas on
the toyfulness of virtual objects and related toy experiences in virtual space and
to give a definition of Virtual Toys. By giving examples of current VToys and
speculating on the properties of VToys in the future, we participate in envisioning
a post-digital play world, where questions related, for example, to the longevity
and obsolescence of playthings, receive new meanings.
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1 Introduction

In 2023 Nuremberg Toy Fair, the largest toy fair in the world introduced MetaToys as
a toy industry megatrend related to the emerging Metaverse. The Metaverse “includes
virtual worlds in which we can work, create, play, and socialize,” in which blockchain
technologies, VR, AR, and mixed reality technologies as well as NFTs (non-fungible
tokens), robotics and artificial intelligence will be part” [1].

The metaverse is made of toys. In fact, all sorts of virtual or mirror worlds, all the
augmented and virtual realities can be understood as large virtual toy sets. What in-
trigues us as researchers of toys and play is the emerging concept of Virtual Toys, or
VToys, as digital objects that are potentially eternal. Thus, once they have been played
with, VToys will revolutionize our understanding of the auratic glow associated with
traditional toys, which manifests as traces left on them based on physical manipulation
[2, 3]. This thought brings us to the question of the actual similarities between tradi-
tional and VToys—the main area of investigation in this firsthand exploration between
the two realms.

Toys as a source of wonder and delight elicit experiences of “wow”. There are many
ways to define toys, but most of them recognize that they are objects used in play that
look like replicas or representations of other “real” objects. We play with a baseball
bat, but that is not a toy, not in the way a toy kitchen, a doll, or a toy weapon is. And
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what are the virtual simulacra that populate Extended Realities if not replicas of objects
from our primary reality that we engage with through some level of pretend play? The
purposes of their use can be very serious, but they always require us to suspend our
disbelief in the unreality of the virtual objects that we are interacting with.

That’s not all. XR objects are unbreakable, weightless, and surreal. In other words,
they share key aesthetic elements of toyfulness that guide their interpretation and use
[4].

In this short paper, we argue for the usefulness of a new perspective to strengthen
and expand our understanding of XR, grounded on the rich tradition of toy research.
This perspective, we believe, can add a new dimension to the study and design of XR
objects, experiences, and interactions.

This paper is organized as follows. First, we present theoretical ideas that stem from
toy research and that have guided our thinking on VToys. In the Background section
we therefore present ideas on playability, toyification, dimensions of the toy experi-
ence, and dimensions of the play experience. In the following section we bring to the
fore our research methods and materials. This part of the paper is followed by the Find-
ings, in which we synthesize our ideas of VToys combining the theory with examples
of extant virtual objects.

2 Background — about toys and toy research

Throughout human history, objects have always been used in various forms of play.
Toys have been found in archaeological excavations around the world and still play an
important cultural and economic role today.

Toys are such a powerful and influential medium that the aesthetics of toys have
come to have an impact on art and design focusing on artifacts other than playthings, a
phenomenon described as “toyification” [4]. Here, our interest focuses first on object
play or playful interaction with things of various kinds. We limit our discussion to in-
dustrially produced toys by mainly considering the impact of mass-marketed toys on
cultural and technological development that uses toys as inspiration in designing new
products and services. Toyification has been conceptualized as:

the idea of an entity (physical, digital, or hybrid) being intentionally re-
inforced with toyish elements or dimensions; an object, a structure, an
application, a character, or a technology acquiring a toyish appearance,
form, or function [4].

Leaning on this conceptual statement, while the technology itself acquires toyish
aesthetics and functions undergoing a toyification process described above, toys in
themselves, gain more functions supported by technologies, such as in-built computers
providing not only sound, lights, movement, and documentation through sensors and
camera functions for various toys but also through internet connectivity. In order to
understand the current connections between toys and technology, we begin with a brief
discussion on the properties of toys in the traditional meaning, i.e. non-technological
toys. Therefore next, our attention turns to actual toys.



In order for an object to be considered a toy, it must be a playable object from which
play value may be derived. Contrary to many games (with the exception of so-called
sand-box type of games), toys are often considered open-ended artifacts, meaning that
it is the player who may decide how to manipulate the object whilst playing. Playing
with an object is manipulating it and testing its abilities to create meaning and value for
play. In Henricks’ terms, using an object for play is to experience the satisfaction of
trying to control it [5]. Whereas the aesthetics of toys matter, their play value stems
from multiple directions, such as mechanics-how they can be moved, displayed, and
played in space [6]. Recent research discusses the value of open-ended toys in terms of
sustainability, as they produce less consumption due to their re-playability and, thus,
reusability [7]. We suggest that these qualities are grounded in the various dimensions
of the toy experience discussed in the following.

2.1. Dimensions of the traditional toy experience

Earlier research states that the dimensions of the toy experience consist of physicality,
functionality, fictionality, and an affective component [8]. Physicality points to how the
toy’s tangible materiality is accessed through multisensory engagement with the toy.
Physicality also encompasses the toy's aesthetic and style. Fictionality connects to the
toy’s narrative element (e.g., backstory) for example, it’s touchpoints to transmedia
storytelling. The fictionality of the toy often emerges as collectability—the toy is part
of a larger story world including “toy friends” and accessories. The functionality of toys
means that they have mechanical and (increasingly) technological functionality, and
they can be played as open-ended playthings (without instructions) or with rules of
engagement in a game-like manner. The mechanical aspect of toys means, for example,
giving affordances related to movement. The affective dimension refers to the emo-
tional connection being suggested for the toy conveyed through its design: After the
firsthand excitement of discovering a new toy, if well-designed, it invites long-term
emotional engagement with it. To aim the toy to have an affective dimension, means
designing for attachment, pleasure, and joy through well-executed design of the physi-
cal, fictional, and functional dimensions of the toy.

Understanding the dimensions of the toy experience is important when considering
the various stages of interaction carried out in and through play. Quality toy design
strives to create novel toy experiences by "wowing" the players through surprise and
delight, by capturing their long-term interest, and by giving enjoyment and ludic grati-
fication. In previous research, these stages have been conceptualized as experiences
related to wow, flow, and glow [3]. Of these stages, wow points to the firsthand experi-
ence that one has with the toy—becoming enthralled with it and having the desire to
play with it. Flow encapsulates the experience of immersion and focus gained in play.
Finally, glow points to the final stage when the toy leaves a memory trace and a positive
after-glow once the playing ceases, but the fulfillment of the experience lingers on.

On these bases, we set out to explore the possible qualities of VToys, intended as
all virtual objects present in XR spaces, and to consider possible play patterns related
to them.



3 On Virtual Toys and Cockroaches

We begin with a provocation: by claiming that VVToys are like cockroaches—according
to common belief they never die but live forever, even if a nuclear catastrophe happens
on Earth. In other words, VToys are believed to be unbreakable, and in a certain meas-
ure, “uncountable”—they can be collected and owned in large numbers, easily repli-
cated, and endlessly toyed without the fear of losing them, breaking them, or ending
their lifecycle. This idea is drawn from speculative toy fiction [9], namely an instance
of a speculated narrative featuring a robot of the future, WALL-E [10] with its pal “Hal”.
In this film:

Hal is a cockroach that is WALL-E's obedient friend and pet on Earth,
with an appetite for Kremies and extreme physical resilience. For most
of the film, Hal was ordered by WALL-E to remain on Earth. [11].

The cockroach analogy from WALL-E, referring to the animal's extreme physical
resilience, has inspired us to critically consider the concept of future toys, their related
play cultures, and their relation to longevity, with a specific focus on the virtual realm.
By virtual, here, we indicate objects that while not “real”, display the qualities of the
real [12]. We therefore agree with Deleuze [13] using “virtual” not as the opposite of
“real” but rather indicating the ability of evoking some characteristics of the “real” —
although with several limitations, e.g., when it comes to our ability to sense it [14].
Virtual objects, hence, include digital objects that are simulated through a screen - be
it a computer screen, as VR headset, of a screed used ti display AR content.

We approach near-future toys from the perspectives of VR, AR, and XR and con-
ceptualize these realms as contexts in which toys have a similar quality to Hal; they are
enduring, and they bounce back. Yet we question their indestructible quality. We begin
to explore the nature of VToys and their similarities to traditional toys by looking at the
use of toys from the perspective of play.

Whitebread et al. [15] distinguish five types of play: physical play, play with objects,
symbolic play, and pretend play. In this paper, we approach VToys from the perspective
of object play. Simultaneously, we understand that the manipulation (both in a techno-
logically mediated and imaginative sense) of VToys, depending on the context, may
emerge as physical, symbolic, or pretend play.

Traditionally, toys are understood as tangible and playable media with no connec-
tions with digitality. During the past decades, however, the evolution of toys has re-
sulted in a multitude of tech toys that either have technological components integrated
into them or can be played with extended by the simultaneous operation of
smartphones, tablets, and online connectivity.

New toys function as “test beds for new ways of doing things,” writes Nigel Thrift,
[16] and in the context of the paper at hand, our curiosity is led by questions related to
the concept of VToys. Mathematicians worry about spending time on problems of in-
sufficient difficulty, what they derisively call “toy problems” [17]. As researchers of
toys and play, our academic ambitions literally deal with the complexities of new plat-
forms for human play in an increasingly digitalizing landscape that we consider an



endlessly intriguing realm for new “toy problems” to emerge. Hence, with this explor-
atory paper, our goal is to contribute to toy design, playable media design, and studies
of speculative fiction and emerging digital play areas, namely VR, AR, and XR.

3.1. Defining Virtual Toys (VToys)

How can VToys be defined and conceptually understood based on earlier theorizations
on toys, their dimensions, and the nature of the play experiences related to them?

Technologies are transformation tools [18] and one impactful area of technological
play is toys. The nature of play in the digital age is changing, and this change is fore-
grounded by how the resources available [19].

Digital play can never be altogether immaterial, which proposes challenges to the
illusion of the functioning and longevity of digital objects: Digital play demands access
to play machines [20], and the tangible dimension of the device makes digital play a
multisensory experience. A machine with a software component and some manipulable
interface, natural or screen-based, makes it kinesthetic, stimulates touch and motion,
and allows the user to interact directly with physical objects [21]. The category of tech-
nologically enhanced toys, including what has been defined in earlier research as elec-
tronic toys, e.g., [22], animatronics [23], smart toys [24], and digital toys, is increasing.
Instead of digital toys, this paper proposes the concept of VToys.

Since our aim is to formulate a theoretical understanding of digital object play in the
context of VR, AR, and XR, we begin by considering existing types of Virtual Toys
(VToys).

3.2. Types of VToys

There are countless examples of VTaoys, as we are claiming that all virtual objects that
are created through digital technologies and can be interacted with can be understood
as toys. We can, however, distinguish between some different types of VToys, on the
basis of the technological dimension and playful interactions they afford.

The first type is Avatars, VToys that users can control and use as prostheses to in-
teract with a virtual world. They can be toyed with (e.g., by jumping up and down) or
engaged in narrative play (in a game, but also, for example, in a VR training exercise).
Avatars can look like human or animal figures, but they can also be different vehicles
(cars, spaceships, etc.).

Characters can be a second type. These are simulacra of other actors in the virtual
world and can take many different shapes. Users can interact with them by simulating
conversations and sometimes physically affecting them.

Another type is Environments. Like train sets of old, virtual spaces can be understood
as toy spaces that afford different forms of management, construction, or movement
around them. From a VVRchat map to the Digital Twin of a city, the semiotic principles
behind the interactions with these virtual objects are similar.

Tools can be a third type. These are VToys that allow us to do things in virtual en-
vironments and range from a virtual sword in a VR game to the reproduction of real
tools available for an elevator repairman in their training in VR.



While the aforementioned types are fairly simple, they are also useful for highlight-
ing the parallels between traditional toys and VToys. The things that are represented
and the forms of interaction that they allow are quite similar, regardless of whether we
are dealing with a Lego figurine or a VR avatar—despite the ways we interface (and
play) with them can be very different.

It is also important to notice that these VToys can be experienced in different envi-
ronments, including traditional virtual worlds accessible with a computer (spaces such
as Roblox or Second Life), immersive virtual spaces (innumerable VR applications),
but also applications that position these VTaoys in the real world, i.e., Augmented Re-
ality - and the fact that the most successful AR game is PokémonGO, a very toyful
game, is no chance.

From these observations, we developed a firsthand framework for the dimensions of
VToys, which is presented in the following section.

3.3. Framework on the Dimensions of VToys

VToys are not physical; they are digital. However, they have relations to functionality
and fictionality and may even present possibilities for affective bonding, aligning the
ideas presented earlier on the dimensions of the toy experience and related dimensions
of the play experience. Equally, VToys may present possibilities for play experiences
related to wow, flow, and glow.

Virtual Toys (or, VToys) as Avatars, Characters/Environments, or Tools:

o EXxist in the virtual realm only (this includes virtual objects that can be visualized as
an overlay, as in AR)

o Can be of any size and scale enabled by the virtual environment

o Can be collected and maintained within the virtual space

¢ Do not break as physical toys would do, but are fragile outside of their infrastructure
» Relate to both open-ended (as part of sandbox type) of play and structured play pat-
terns (as part of goal-driven and competitive games with measurable outcomes)

3.4. Envisioning methods for studying VToys

Next, we sketch some tentative ideas on how to drive research on VToys further. To
deepen the analysis on the differences and possible similarities between physical toys
and VToays, future studies could employ qualitative research methods such as inter-
views conducted both with children and adults, inquiring and comparing experiences
of wow, flow, and glow related to playing with physical and VToys. In addition to
traditional interview techniques, another idea to investigate children’s experiences of
VToys would be to use visual methods, such as drawings to explore the qualities chil-
dren associate with them. Further, as an emerging field highly dependent on technolog-
ical development. we also propose speculative design fiction as a possible fruitful ave-
nue to study visions of future VToys. This could be accomplished through accounts of
speculative toy fiction by asking older children and adults to fabulate, sketch, and nar-
rate their visions of VToys yet to come, for example, through co-creation with Al.



4  Conclusions

The change in current play is particularly noticeable when looking at technological de-
velopments [20]. The evolution of technologically enhanced toys has, in the realm of
XR, been replaced by entirely digital objects that carry a partial resemblance to their
material and physical parallels. However, Virtual Toys, as discussed in this paper have
features that go beyond previous understandings of toy play—what can be done with
toys and how they can be utilized as part of object play.

In this paper, we first characterized the “metaverse” as being made of toys. XR
could, hence, be understood as a "toyified reality," and perspectives on the study of toys
can be suitable for understanding the objectual characteristics of virtual objects as well
as the interactions and choices of their users.

Here, we have explored object play in the context of digitality and virtual realms and
opened a discussion on the dimensions of the virtual toy experience by considering
some properties of VToys. Our first-hand discoveries on the dimensions of the virtual
toy experience illustrate that VToys have similarities to traditional toys but are also
limited in the sense that their forms are bounded by the digital and can only exist in
virtual realms.

The cockroach analogy we have used in the paper at hand resembles narratives on
human-machine interaction in Mixed Reality (MR) in current instances of speculative
toy fiction. For example, the B*Bots as presented in Ron’s Gone Wrong (2021) [25]
and in Kazuo Ishiguro's novel Klara and the Sun (2022) [26]. In these stories, new kinds
of ‘toy friends’ open the floor for discussions around the lifecycles of interactive de-
vices and their capacity to augment and extend their life—even ‘continue’ the existence
of humans—in physical space by serving human needs for companionship. Due to the
fact that virtual objects such as toys are not bound by the physical laws of nature, they
seem to have qualities that traditional toys do not encompass.

How will the future of virtual play unfold? Which kind of VVTays elicit experiences
of wow most efficiently? Or how does the glow of the virtual toy play experience ac-
tually manifest? Are these the questions that are of relevance when considering the
sustainability of digital objects in a post-digital play world? Which consequences do
VToys, such as Avatars, Characters/Environments, or Tools present for the physical,
cognitive, and emotional movement in play? With these highly engaging questions in
mind, we intend to continue our dwellings of the VToys conceptualized and discussed
in this paper to open up further discussions on the ongoing and rapid technologization
of toys and their possible manifestations in virtual space.
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