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Abstract  
 
‘Digital immigrants’ (Prensky, 2001a) view interactive computer games as trivial 
entertainment. But, more importantly, their negative perception of games is tailored by the 
conception of games as linear and hierarchical. This paper will argue that such ‘mini’-
games are artifacts of a worldview that embraced linearity, hierarchy and certainty.  In 
contrast, ‘digital natives’ (Prensky, 2001a) embrace the networked complexity of complex 
and serious games, exactly because these games are artefacts of a worldview which 
embraces complexity, plurality, flexibility and uncertainty. The paper will argue, further, that 
the next generation of complex computer games will be distributed, global games that will 
blur the boundaries between game, simulation and reality. Such games will be the artifacts 
of a worldview that embraces the coming together of genetics, nanotechnology and 
robotics. 
 
Keywords: Digital natives, complex games, genetics, nanotechnology, robotics 
 
 
1. Introduction  
 

Labour is blossoming or dancing where 
The body is not bruised to pleasure soul. 
Nor beauty born out of its own despair, 

Nor blear-eyed wisdom out of midnight oil. 
O chestnut-tree, great-rooted blossomer, 
Are you the leaf, the blossom or the bole? 

O body swayed to music, O brightening glance, 
How can we know the dancer from the dance? 

Extract from “Among School Children” by William Butler Yeats, published in The Tower, 
1928. 
 
The image of the dancer and the dance in Yeats’s poetry invites us to grapple with the 
inseparability of art and artefact. In terms of post-industrial thought, such inseparability 
does not occur – externalised, technologised production processes that obey the laws of 
supply and demand make of us either producers or consumers. This certainty regarding 
the discreteness of modern-day agents and processes - or ‘dancers’ and ‘dance’ in Yeats’s 
terms - has characterised the 20th century psyche. The artefacts associated with such 
certainty are material and cognitive objects characterised by linear and hierarchical 
processes of production and control.  
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As the psyche of the 20th century makes way for the psyche of the 21st century, however, 
we are again confronted by Yeats’s conundrum: certainty and linear hierarchicality are 
making way for networked, distributed, parallel processes that bring into question the 
boundary conditions between discrete entities such as producer, consumer and process. 
In this way, the inseparability of art and artefact is revisited. The question that arises is the 
following: what artefacts will characterise the psyche of the 21st century, and can these 
artefacts be defined as separate entities? This paper provides suggested answers to this 
question by examining distributed, complex computer-based games as artefacts situated 
within complex systemic processes. 
 
 
2. Of immigrants and natives 
 
Whereas the 20th century psyche accepted humans as static agents incapable of 
‘morphing’ in tandem with the processes that they supposedly controlled, the 21st century 
psyche is characterised by the realisation that humans are changing in concert with the 
processes of which they have become integral parts.  
 
Prensky (2001a) differentiates between ‘digital immigrants’ and ‘digital natives’. Digital 
immigrants inhabit the present of ubiquitous technology, employing essentially linear and 
hierarchical processes characteristic of the conceptual landscape of the past. In contrast, 
digital natives employ networked, distributed, parallel processes endemic to the landscape 
of the present, characterised by ubiquitous technology, as it is. But it is not only the 
processes that have changed; human agents, as integral parts of such processes have 
shown evidence of morphing in concert with such changing processes. Digital natives think 
and process information differently to their predecessors. In fact, research on 
neuroplasticity and brain malleability suggests that various forms of long-term stimulation 
affect the very structure of the brain (Prensky, 2001b). 
 
Prensky argues that the differences between digital immigrants and digital natives are 
nowhere more obvious than in their approaches to computer gaming (2004). Whereas 
digital immigrants are familiar with simple, linear and hierarchical games that are viewed 
as trivial, digital natives are familiar with interactive, complex games that require of 
participants to exercise the very skills made famous by Steven Covey in The Seven Habits 
of Highly Effective People (1992), namely ‘be proactive’; ‘begin with the end in mind’; ‘first 
things first’; ‘create a win-win situation’; ‘communicate’; ‘synergize’; and ‘work continually 
to improve the skills you have’.  
 
The description of digital immigrants presented above encompasses the linearity and 
hierarchicality that characterizes the 20th century psyche. In contrast, the description of 
digital natives encompasses the networked, distributed, parallel processing nature of the 
21st century psyche.  We turn now to a consideration of the kinds of artefacts that can be 
associated with the 21st century psyche.  
 
 
3. Web 2.0 and e-learning 2.0 
 
Some insights into the 21st century psyche might be gained by examining ways in which 
learning and learning processes are approached by digital natives. Downes (2005) defines 
the dominant view of learning – read 20th century psyche view – as one characterised by 
atom-like learning objects or bits of content that can be constituted in various ways in order 
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to serve specific learning programmes. Such learning objects are the products of 
production line processes controlled by educational producers and ‘consumed’ by 
students. As a consequence, argues Downes (2005), dominant models of online learning 
centre around learning management systems (LMSs) that ‘deliver’ educational products to 
student consumers.  
 
The emergence of digital native students, intent on playing, multi-tasking, parallel 
processing and networking, has, however, displaced the LMS. The reason for this state of 
affairs is the fact that learning management systems, as the name indicates, are artefacts 
of the 20th century psyche associated with digital immigrants. The very implication of 
educator control over internalised learning processes, evident in the name of the tool, 
suggests as much. The nature of online learning demanded by the 21st century psyche of 
the digital native is more autonomous, active, creative, communicative and participatory. In 
fact, argues Downes (2005), it demands nothing less than the collapse of the distinction 
between teacher and student. By implication, such a collapse involves a concurrent 
collapse of the linear and hierarchical control mechanisms characteristic of 20th century 
psyche models of production.   
 
As artefact of 21st century online learning processes, the World Wide Web (Web) has been 
transformed from a content-repository ‘Read Web’ to a platform-for-creation ‘Read-Write 
Web’, dubbed the ‘Web 2.0’ (Downes, 2005, online). Whereas the Web associated with 
the 20th century psyche was used for storage, retrieval and ‘consumption’ of documents, 
Web 2.0, associated with the 21st century psyche, is used as a production platform for the 
creation, sharing, remixing, repurposing and repackaging of distributed units of 
‘microcontent’ (Downes, 2005; online).  
 
But the artefact is essentially inseparable from the art which gave rise to it. Downes (2005: 
online) suggests that the revolutionising of the Web is not a technological process, but a 
social one. The point to be made here, however, is that artefacts of the 21st century psyche 
cannot be separated from the processes that create them: the social revolutionising of the 
Web is simultaneously a technological revolutionising of the Web – the art and the artefact 
has become one. Web 2.0 exists because of processes inherent in what Downes (2005) 
calls ‘e-learning 2.0’. Such learning is characterised by the displacement of learning 
management systems, with their strong central control of linear and hierarchical production 
structures. E-learning 2.0 is characterised by learner-managed online learning 
environments that employ self-constructed service-oriented frameworks (see Wilson, 
Blinco and Rehak, 2004) consisting of tools like blogs and wikis.  
 
The contemplation of such environments has led to suggestions that ubiquitous computing 
will take computing out into the world with humans, while virtual reality immerses humans 
in computing (Downes, 2005). The problem with this juxtaposition is the fact that both 
human and computing are fixed, bounded entities, conceptually at home in the 20th century 
psyche. In similar vein, the suggestion that living and learning will eventually merge 
(Downes, 2005: online) predicts a foregone conclusion - if learning is defined widely 
enough to include biological, and more specifically, genetic mutation and evolution.  
 
In my view, developments in computer game design and ludic theory suggest a far more 
momentous merger: that between human and computing. In the ensuing paragraphs, 
developments in computer game design over the last few years are brought into dialogue 
with envisioned developments in genetics, nanotechnology and robotics. The ensuing 
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picture endorses the impossibility of separating artefact from art, or the ‘dancer’ from the 
‘dance’.  
 
 
4. Games 2.0: Simple games versus complex games  
 
Prensky (2005) stresses the fundamental differences between the computer games with 
which digital immigrants are familiar and those with which digital natives are familiar. 
Digital immigrant games are essentially simple games that engage participants in static, 
one-dimensional processes and that are characteristically mastered in a relatively short 
time span. Such games include electronic versions of board games and card games. In 
contrast, digital native games are complex games that engage participants on a number of 
different levels and involve complex decision-making processes that co-determine the 
successful attainment of short-term and medium-term goals, in the service of a long-term 
objective. Whereas simple games traditionally involve fairly static environments and 
encourage solo mastery, complex games involve fluid environments that are co-
determined by communities of participants as well as a host of contextual influences. The 
complexity of such games seeks to mirror the complexity of overlapping real-life systems 
within which human action and interaction are situated.  
 
A first objective in this regard is the creation of a virtual space complex enough to 
encourage the ‘temporary suspension of disbelief’ often associated with cinema.  But 
virtual space, complex though it might be, begs complex participant interaction as well as 
emotional engagement in order to approach the kind of immersion envisaged in the 
pervasive gaming environments. Narrative participation and ludic structure need to merge 
seamlessly in non-trivial, co-determinant, dynamic networks. It is this complexity that 
enables participants in complex games to value social constructs such as allegiance to 
community and status within the community, above simpler individualised goals, such as 
the accumulation of points, associated with simple games (Chee and Smith, 2003).  
 
An interesting adjunct to the ‘temporary suspension of disbelief’ in fostering immersion in  
pervasive games is provided by the perceived conflation of virtuality and reality with 
relation to the media’s presentation of video war games versus U.S. media coverage of the 
second Gulf War as video game (Consalvo, 2003). Participant interviewees in this study 
claim that the term ‘video game’ implies: a focus on sophisticated technologies; 
interactions devoid of human suffering; and, environments that seem somehow “fake or 
non-serious” (Consalvo, 2003: online). Paradoxically, U.S. media presentation of games 
highlights the potential hazards of video war games as too violent and bloody – particularly 
for impressionable young children. This attack on games is made against the backdrop of 
U.S. media coverage of the second Gulf War as video war game. Furthermore, argues 
Consalvo (2003), the U.S. military has a convoluted history of the use of games in 
reaching objectives ranging from basic training to the acquisition of strategist skills. In fact, 
the term ‘war games’ has come to denote the use of gaming that is deadly serious and 
specifically geared towards inflicting bodily harm as efficiently as possible. This state of 
affairs begs the question: to what extent is the medium within which immersion takes place 
virtual and to what extent is this medium real?  
 
Be that as it may, this first dimension of complexity involves the harmonisation of 
participant and context. A further dimension of complexity presently enjoying attention is 
the employment of neural networks (associated with artificial intelligence), for instance, in 
order to harmonise participant and participant-character (avatar). So, for instance, Eladhari 
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and Lindley (2003) report on the design of a computer game participant-character in terms 
of interacting complex systems that mediate between internal and external processes of 
character formation within flexible gaming environments:  
 

Currently the following research components of the Purgatory 
Engine are either in their planning or their implementation phase: 
- Contextual Gesture System: based upon the state of the mind of 
the character, other characters in the context, and various aspects 
of the state of the world, a particular subset of dramatic and 
emotive character gestures are made available to the player. 
- Story Daemon System: a method for orchestrating narrative 
experiences by setting and resetting character and world states and 
goals, and monitoring states to determine critical plot points at 
which states and goals will be changed to advance a plot; all of this 
information for a specific narrative matrix is stored within a story 
daemon, which is a story-management object that can be virally 
transmitted between and/or inhabit game objects and characters. 
- Metaphysics System: this is the world-level equivalent of the mind 
model for a character, representing thematic states of the total 
game world, and both influencing and being influenced by character 
and world actions and events. 
- Language Characterization System: a character-specific adaptive 
discourse system, replacing free inter-player chat with constrained 
inter- and in-character chat. 
- Social Grouping and Influence System: consisting of game rules 
that encourage group actions (e.g. allowing group magical rituals). 
- Mind System: a model of a player (or non-player) character’s mind 
that influences what a character can and cannot do, affects other 
characters within intersecting zones of presence and reception, and 
provides goals and a prosthetic psyche for the player within the 
game world.  
A major point of the Purgatory Engine is to support development 
and experimentation with multiple and alternate character psyche 
models, even within a single game world. 
                                               (Eladhari and Lindley, 2003: online) 
 

Presently such harmonisation or merging of participant and participant- character (avatar) 
generally takes place off-line via artificial neural networks, but current design efforts are 
focused on allowing  participant-characters to ‘learn’ online via neurons that are 
incorporated into an AI module for the game avatar, and these neurons are iteratively 
retrained based on game feedback (Charles, 2003). In essence, these attempts are 
nothing less than an approximation of human neural activity in electronic game-based 
systems.  
 
McGonigal (2003), however, identifies a key participant reaction to the attempted 
harmonisation of participant and participant-character. She defines immersive games as a 
form of pervasive play “distinguished by the added element of their (somewhat infamous) 
‘This is not a game’ rhetoric (McGonigal, 2003: online). Within such immersive gaming 
environments, immersion is in fact a matter of the “intentional performance’ of a belief 
rather belief itself” (McGonigal, 2003: online). The driving force behind such immersive 
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games is thus what McGonigal terms the contradiction arising from the “longing to believe 
in the face of the very impossibility of believing” (McGonigal, 2003: online).  
 
The complexity of the participant-character design, intended to encourage immersion (and 
thus also harmonization between participant and participant-character), in computer 
gaming is thus contradicted by the material boundedness and discreteness of the 
biological versus the technological entities involved. Is this material discreteness the 
boundary condition that will forever define the difference between art and artifact, or 
between dancer and dance? Futurist, Ray Kurzweil (2005), claims that we are already 
living through the initial stages of specific technological developments that will remove the 
material boundaries between humans and technology, thus morphing the two into a single 
entity.  
 
 
5. Human 2.0: genetics, nanotechnology and robotics 
 
Kurzweil, a recognised commentator on future technological trends, claims that current 
models mirror a doubling of the rate of technological innovation as well as a “doubling of 
the paradigm-shift rate” every decade (Kurzweil, 2005: 32). As a result of exponential 
technological innovation and development, Kurzweil predicts that humans will ultimately 
merge with technology, such that during the 2030s the non-biological portion of our 
intelligence will predominate and, by the 2040s, it will be billions of times more capable 
than the biological part (2005: 35). Current developments in the fields of liquid chemical 
processing and quantum computing are already providing glimpses of possible ways in 
which gargantuan computing power may be brought into harmony with chemical biological 
processes.  
 
Kurzweil bases this prediction on three technological revolutions that will characterise the 
next forty years of technological innovation and development. The first revolution has 
already begun, and involves advances in genetics or biotechnology. This revolution will 
involve the changing of genes and will enable the creation of “designer babies” as well as 
the creation of “designer baby boomers” (Kurzweil, 2005: 35).  
 
The ability to design humans will be complemented by technological developments 
characteristic of the second revolution, namely developments in the field of 
nanotechnology (envisaged to reach maturity during the 2020s) (Kurzweil, 2005: 36). One 
of the envisaged products of such developments is the creation of nanobots, “blood-cell 
sized robots that can travel in the bloodstream destroying pathogens, removing debris 
correcting errors in DNA and reversing ageing processes” (Kurzweil, 2005: 36). The 
implication is that the human body version 1.0 can be replaced by the upgraded version 
2.0, thus providing superior quality of life and radical life extension. 
 
But the most profound effect on human-technological merging will be provided by the 
robotics revolution (strong AI) which will enable us to create human intelligence by the end 
of the 2020s (Kurzweil, 2005: 36). Kurzweil claims that the robotics revolution will begin 
with the provision of nanobots in our bodies and brains. These nanobots will “keep us 
healthy, provide full-immersion virtual reality from within the nervous system, provide direct 
brain-to-brain communication over the internet [sic] and greatly expand human 
intelligence” (Kurzweil, 2005: 37). And this, claims Kurzweil, is only the beginning.  
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Viewed against the backdrop of the bounded discreteness of human versus technology, 
commented on above, predictions such as these have profound consequences for the 
boundary conditions that make of immersion within pervasive gaming environments a 
matter of ‘performed belief’ rather than ‘actual belief’. If nanobots are capable of providing 
full-immersion virtual reality within nervous systems, then ‘virtuality’ and ‘reality’ become 
truly contested concepts. Furthermore, physical merging of human and technology finally 
make art inseparable from artefact – and ‘dancer’ inseparable’ from ‘dance’.  
 
 
6. Conclusion: the dancer and the dance? 
 
The physical merging of human and computer, one of the touted inevitabilities that 
characterizes 21st century thought,  and the inseparability of art from artefact call into 
question the very concepts at the heart of ‘fully immersive’ ‘gaming’. In the first place, 
‘immersion’ presupposes the ‘encompassment’ of one medium by another, but all the while 
preserving the physical integrity and boundedness of the original entities involved.  The 
merging of human and technology provides for the morphing of the immersed entity with 
the immersive entity in such a way that the physical boundary conditions that protect the 
integrity of each, as entity, disappear – thereby rendering the very concept of ‘immersion’ 
meaningless. In the second place, the concept ‘gaming’ as we know it – with its 
connotations relating to the rough approximation of reality and the concomitant ‘temporary 
suspension of disbelief’ on the part of the participant – will merge with life in ways that will 
make virtuality and reality indistinguishable. In this sense, ‘gaming’ and ‘life’ will become 
one. Flintham et al. (2003) provide evidence of a primitive precursor of the intent behind 
such games in their description of a game played out on the streets of London, entitled 
Uncle Roy All Around You. In this game “street players equipped with handheld computers 
and wireless networking, journeyed through the streets of the city in search of an elusive 
character called Uncle Roy, while online players journeyed through a parallel 3D model of 
the city, and were able to help or hinder them” (Flintham, 2003: online).    
 
Is this vision an apocalyptic Matrix-like view of the future of humanity as destined to 
slavery at the hands of the technology that we created? Or, is the implication of this vision 
a Utopian state in which formerly-human labour is performed by technology? In my view, 
neither of these paradigms of thought, predicated as they are on the discreteness of 
humanity and technology, are useful any longer. Whether the future is apocalyptic or 
utopian is unclear, but what is abundantly clear is the fact that such a future will no longer 
differentiate between human and technology; between art or artefact; between ‘dance’ and 
‘dancer’.  
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