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INTRODUCTION
This research proposes to study student perceptions of I(C)T, using the polarity of IT as rigorous computer science, and ICT as a flexible and projective tool. This general perceptual framework is suggested from a consideration of the transformation which is occurring in the usage, capacity and flexibility of computer systems. This ubiquitous shift in terminology (IT to ICT) turns out to represent a significant axis, when considered in context of historical, cultural and technological trends. This shift is considered from two main perspectives; firstly the growth in capacity and complexity of computer systems is investigated as a catalyst. Secondly, the shift is considered against a large, albeit summative and thus simplistic, historical backdrop of Western thinking, which has privileged scientific thinking and quantitative models, and displaced other dimensions of perception.  Thus the themes of “classic IT”, synonymous with “computer science’, and a more holistic ICT, emerging as an enabling and communicative tool, are developed. The research proposes to use this division to examine student perceptions of I(C)T, by observing and discussing student use and perception of typical technologies within schools. Hence the themes of IT as machine, versus ICT as connective and expressive tool are proposed as initial etic codes for the research. The impact of gender in perceptions of I(C)T, will also be considered. Since a methodology of embedded qualitative discussion will be utilised, possibly also utilising design experiments, emerging emic themes will also be considered as the project develops. 
Foreshadowing the IT/ICT polarity

An older acronym, IPT (Information Processing Technology) has largely fallen out of usage. It was used, however, in a discussion paper (Perkins, 1985) which foreshadows many of the polarities examined here under the headings of IT and ICT. The notion of first order effects, simple improvements in efficiency of existing tasks, and second order, or transformative effects, was discussed. Perkins noted that while some observers suggested IPT could have “a narrowing and dehumanizing” effect, he predicted that the “striking diversification of IPT now underway will eventually allow for many styles of involvement” (Perkins, 1985, p11); an attribute that I see as belonging to ICT. In a review of other work from the same era, a polarity between “hard” or traditional programming approaches, versus a softer approach is also noted, including the notion of playful “bricolage” (Turkle, as cited in Perkins, 1985). A gender bias (females tended to the latter pole) is also referenced, and this will be considered in more detail in the research. Perkins further notes the sense in which the computer  

“serves as a surrogate companion, a metaphor for mind, a symbol of involvement in modern society. It seems most of all a locus of projection, a remarkably plastic symbol that people assimilate … rather than a rigid presence to which people accommodate”  

(Perkins, 1985, p15)
This vision eloquently captures the notion of flexible, softer, connective ICT, transcending the limited origins of original IT (hard, limited, specialist). The notion of computer as limited machine is acknowledged as an obvious, even primary, interpretation; the term “technology trap” is used to describe an “overly technological cant to thoughts and behaviour [that] might dehumanize society” (Perkins, 1985, p14). However Perkins concludes we are unlikely to fall into this technology trap; that the second order effects are characterised more by a flexible and adaptive approach, not alienating rigidity:  
this connotation [computer as rigid calculating instrument] comes naturally with an instrument composed of logic gates. But the connection is deeply misleading. Computers comprise the most flexible symbolic medium every devised. It is, of course, the software that makes the difference. 









(Perkins, 1985, p15)
The idea of this plasticity, which transforms underlying rigid logic into a flexible medium, emerging from software, is a key that is considered in some detail below. There is no doubt that Perkins felt software does transcend the nature of binary logic:
Surely if there is a hidden narrowness in the multi-dimensional symbolic medium of information processing technology, it is nothing so unsubtle as being inexorably verbal, categorical, or logical. 







(Perkins, 1985, p15)

SCOPE of this Proposal 
It is the concern of the proposed research to report on this polarity, to see how the project of computer as plastic medium and locus of projection, is emerging. Has ICT actually transcended the rigidity of logic gates? Do students perceive rigidity or flexibility, connection or technology trap? Does gender influence their conception? This paper, as a research proposal, is a preliminary examination of the issues to be considered; it does not give a full treatment of the issues under discussion; it functions as an examination of the dimensions of the question. Nor does it conclusively elucidate the research methodology to be employed in the research, although we note straight away that it will have more in common with phenomenography (considering students’ “structure of awareness”)  and mixed methods, (such as design experiments), rather than pure quantitative research. 
It should also be noted that while some reference is made to the “inner” growth of computer systems, in order to understand the IT/ICT polarity (and how it might be that “software makes the difference”), this paper does not delve into technical details of object orientated programming or the associated diagramming techniques of Unified Modelling Language. It does, however, use these domains in a mildly parabolic or metaphoric manner to investigate the nature of IT and ICT. Readers without this background will still make sense of the diagrams and argument, although a little resonance may be lost.  

I have suggested that this IT/ICT polarity and development can considered internally (software) and externally (from the perspective of the role of science, and the associated philosophical divide with which it is associated). The latter is the broader and more powerful tool; but I will defer its consideration until we have developed a closer consideration of the interior question of how  IT has developed into ICT, and some of the “second order” effects that follow.  

Lastly, in considering research approaches, an autobiographical note is relevant. I once taught an Information Technology subject to a group of Year 11 students; one girl submitted a project that analysed the time that she and her and her friends spent online (and analysed the activities, which were predominately chat related); a high proportion of this peer group were reporting greater than 35 hours per week of online activity. I have observed in anecdotal discussion in other schools that this amount of time (comparable to a full time job) is not unusual for some groups of students; a year 10 boy recently shown me an online invitation manager that he programmed in order to organise a party, complete with asynchronous JavaScript and XML (“AJAX”) mechanisms for checking domain validity of email addresses in real time. His peer group also showed some aptitude with programming, as well as very heavy online gaming activity. I propose that this form of self reporting, of usage and perception of computer technology, and additional discussion and interviews, may be the essence of a productive research methodology, which utilises the IT and ICT framework, with an eye for gender issues. 
As representative tools which can be considered in schools, I propose to investigate perceptions and use of the following: firstly, the “River City” multi user virtual environment. The research already associated with this immersive environment is too substantial to discuss here (Dede, Clarke, 2006) but is substantial. Secondly, the use of an online concept mapping tool will be investigated. Thirdly, a programming class, such as the one alluded to above, will be investigated. 
The bulk of this paper, however, is concerned with investigating the nature of second order effects which are in play in the IT to ICT transition. The cultural resonance of this division is also considered; and could be further developed.  
IT (ICT (Timeline)
The IT to ICT transition may be modelled in several ways. I propose initially two definitions – IT refers to the discipline of classical computer science (deriving from binary logic, applied mathematics, programming) with an emphasis on technical issues, and limited applications in science and business; while ICT refers to the diffusion of computer technology into a wider range of area, and as a communicative and expressive tool. I will qualify and develop this; initially with a timeline:  






Figure 1 : IT to ICT as timeline 

A brief and rather impressionist historical review will suffice, for the moment, to illustrate the timeline. The theory of Turing machines, and implementation of the Uniac device, stand as paradigmatic exemplars of the early discipline of Information Technology. The austerity of these projects, as intellectually exacting artefacts of elite minds, actualised in service of the military (Uniac was devised for trajectory calculations), is indicative the specialist mentality under which Information Technology was founded. The widely cited (and possibly misattributed) prediction from the head of IBM in 1943, that there would be a world wide market for “maybe five or six” electronic computers, does capture the sense of limited scope and limited transfer of these specialist devices. 
Mauchley thought the world would need maybe six computers. No one had any idea the transistor and chip technologies would come along so quickly. It is shocking to have your life work reduced to a tenth of a square inch of silicon.

Eckert (as cited in Randall, 2006)
Although the explosion of personal computers, in both business and hobbyist markets, in the 1970s and 1980s, began to broaden this specialist and isolated domain, it arguably took the phenomena of the world Wide Web, circa 1994, to really engage the wider population. The date may seem somewhat arbitrary, but as a teacher in training in 1994, I can offer a personal and representative anecdote. The use or discussion of the internet (email, web) was absent from my course in 1994 (and from my role as a part time programmer in a laboratory). Yet I recall reading of the web in a science journal during a teaching practicum, and the explosion of websites and the dissemination of the Netscape browser made the web a reality for me and many of my peers around that time - irrespective of level of formal or prior involvement with IT. Hence this date functions as nominal pole for the dissemination of traditional IT into connective ICT, (although I do not think the actual “ICT” term was widely used for several more years). However this date represents a polarity rather than a simple division, and a continuum is a more accurate conception. 
IT (ICT (Emerging Subset)
We could develop this idea of timeline, to show ICT as an emerging subset of IT. 
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Figure 2 : IT to ICT as emerging subset

(I have attributed subsequent attributes to the ICT pole that were not yet present in 1994, such as “blogosphere”). 
This view leads to several observations. Firstly, ICT can not be fully disjunct to IT. Stated another way, ICT, with all of its promise of new knowledge and modes of perception, cannot fully float free of its analytic, crypto-formalist, mechanistic heritage. Behind every connective, integrative, social networking or distributed telepresence application, which may be considered an emblematic of ICT, is a programmed application with a traditional IT heritage. Secondly, and as a consequence, the distinction of IT to ICT, will always be matter of degree, rather than one of kind. (Of course we could simply say that Information technology (IT) has a new name (ICT), but my point is that this new acronym reflects an underlying shift in the nature and perception of technology).  That is, classic IT stands for the technical discipline of computer science, for analytical thinking par excellence (programming and engineering), for an awareness of the underlying operating system and hardware. Emergent ICT stands for a connective and enabling, immersive and distributed, tool; which is diffused into nearly every domain; one where information flow, rather than static, albeit recursive, analysis, is key. (“C is for Communication”).
We can see these themes, though not labelled as such, in Bill Gates’ recent reflections on the promise and obstacles of digital integration: 
I get a chance to talk about how the world is going digital, and we're going to have digital lifestyle, digital work style and everything, video, audio, how you're going to store those things, deal with your memories, but in order for that dream to come true, there are some very tough problems that just haven't been solved, problems in security and privacy,...  that's computer science. 

(Transcripts of Bill Gates’ Speeches, 2006)

To apply the terms I am proposing, pervasive ICT is the dream that is still not quite coming true, and belying that are “tough computer science problems”, belonging to the computer science discipline (IT). 

IT (ICT (in Schools)
We can see this  transformation reflected in the educational study in Australian secondary schools; IT as a traditional discipline (e.g. programming) is increasingly displaced by an increasing range of “ICT activities” (from video and media production, through a wide range of presentation and publishing tools). Thus the singular “IT subject” is increasingly replaced with a plural and distributed notion of ICTs; and school curricula, such as the Victorian Essential Learning Standards, may formally categorise ICT as “interdisciplinary” (Victorian Essential Learning Standards, 2005).  
IT ( ICT - Catalysts from Computer Science 
IT, even in the narrow or classic sense, was never simply a “single thing” which has recently branched out to a diffuse ICT. Relentless innovation and growth has always characterised its progress; the exponential logic of Moore’s Law was recognised as early as 1965 (Moore, 1965) and has tended to expand dimensions of the domain. Nor can the boundaries in Figure 1 be firmly drawn – a leading edge of distributed networking and social communication has no doubt bubbled away since this era (hence the dashed and thickened line). Yet there the boundary does capture something of a tipping point of IT away from the academic, business or hobbyist fringe, as a narrow specialist domain, to the wider mainstream, to the wholesale adoption and interpenetration of ICT and the online media. 
From a systems perspective, at least two internal factors, relating to the nature of computer science, can be considered as catalysts for the transformation to IT into ICT. One is the widespread acceptance of networking. The second and overlapping factor is the growth in capacity of computer hardware. The effect of these inner, technological catalysts have transformed the interaction and user experience, in ways which are not just “more of the same”, but “second order” affects which transform how IT is used and perceived. Networking, for example, forces us to expand the model of individual technology usage, such as the classic mediational triangle, which locates “tool” at the apex of user and goal, to a broader notion that necessarily includes communication in the social world. If we preserve models such as mediational triangles in a networked system, they will need to formally include broader social context. (The notion of ecological circles, as garden which wraps the inner triangle is one approach to this (Lim, 2002)). This broadening of “IT systems” to more inclusive and explicit roles for “user interaction” may validate models of distributed cognition and social learning against individual and behaviourist models of cognition. The notion of individual cognition, individual IQ, (and related frameworks) seems suddenly limited and isolationist. (The manner in which this suggests a reintegration of an underlying Cartesian duality is considered below.) 
The growth of general system capacity is also a significant catalyst. It is possibly a moot point whether we consider Moore’s law to refer to circuit density, processing power or memory, since the growth in all cases has been exponential.  It is worth briefly considering how this increased power and storage has itself catalysed second order change, since it would seem, on the surface, that it would merely lead to “more of the same” –bigger and faster analytical machines. Indeed there is an obvious sense in which that is exactly what is happened; lower level programming (such as the native language which the processor actually deals with) itself has not radically changed, and the staple control structures (looping, branches, memory access) are still recognisably the essence of any system. From this perspective, improvements in speed and range of memory access have indeed led to more of the same; such as greatly increased operations per second. As an example, at the time that Perkins was prognosticating on the nature of IPT, I had recently learnt programming on a computer that took 20 minutes to load 3.7 kb of data into memory (equivalent to a fifth of this proposal, without diagrams), and 25 years later I’m writing on a modest system that takes seconds to access 20 million times that capacity. Yet the programming techniques learnt on that original system are still foundational and transferable, and the code would still run, although too fast for the simple games etc to be playable.  
IT (ICT – Software Clues : OOP and Inheritance 
There is, however, a higher order sense in which the things are greatly different, even in the arcane inner world of computing. For example, with 3.7 kb, or thereabouts, of memory, one can adequately plan and model a program with a “flowchart”, which represents the program logic and the state of the execution thread. User interaction is typically restricted to predefined “input” sections.  However once system capacity expanded, more elegant ways of tackling the problems emerge; in particular object oriented programming (OOP) techniques. Flowcharting is then insufficient to model the system; and a whole family of diagram types, Unified Modelling Language, (UML)  has emerged to supplement the descriptive and planning task. For our purposes it is sufficient to consider of one subset of UML; class diagrams. Using the notion of class inheritance somewhat metaphorically, we find it can capture something of the IT to ICT transition: 

Figure 3 : IT to ICT as inheritance, identity and extension (class hierarchy)
Borrowing the language of UML/OOP specification, and without negating our original idea of timeline and subset, we say that ICT extends IT, ICT inherits IT;  and ICT is IT. Thus ICT can do all that IT could, and more, but not vice versa. 
Inheritance is a particularly interesting suggestion; since we been suggesting that historically ICT does have IT as its heritage, but it can “do more”. This “more” is not just a quantitative increases in speed and memory; second order effects also emerge.  
ICT (as Software Indirection and OOP)
This OOP/UML principle of decomposition of problems, and thus software, into objects (rather than a relatively linear flowchart with limited execution paths) gives an inner insight into the development of IT into ICT. At first glance constructing software from objects is somewhat counter intuitive, since the indirection moves more completely away from the linear logic of a flowchart. That is, instead of program execution being primarily driven from one main process that works its way from top to bottom, with various alternating branches and loops along the way, in the OOP world “objects” typically listen, and respond, to “events”, from other parts of the system. Thus the logic still executes, but in chunks whose order may not be known in advance, even in principle, and may be interrupted midstream by another event. Execution may shared on specialist hardware (graphics cards etc). A whole dialog of program design, or design patterns, is concerned with how various problems may be productively modelled as objects in the OOP world. (Gamma, Helm, Johnson, and  Vlissides, 1994).  
This brief glance at OOP has two implications for our discussion of IT into ICT. 
The greater capacity has not only allowed problems to be tackled in a more thorough manner (such as 3D rendering instead of 2D). It has also allowed more sophisticated models of programming to emerge. Together, these effects have indeed taken software to a new level. Greater levels of indirection, coupled with faster execution, greater storage and modelling capacity, have allowed games and simulations, for example, to become more richly responsive to user input.  The indirection of multiple execution pathways facilitates multiple, possibly unforseen, plot options in games and simulations. Such models escape the limits of a simple overriding narrative, and allow realistic and responsive alternatives, the term “emergent game play” describes behaviours even the game designers did not expect. 
The emergent properties of these games, and the parallels for the learning environment, have been richly documented by Gee (2003). This includes extended examination of concepts such as embodied experience, situated meaning, immersion, role, and identity.  

ICT As Second Order Emergence
To expand one just of these second order effects; the identity principle is one area where ICT has done more than allow hardware to execute algorithms more quickly; Gee notes of these rich environments that:  
“learning involves taking on and playing with identities in such a way that the learner has real choices … and ample opportunities to mediate on the relationship between old identities and new identities. There is a tripartite play of identities as learners relate, and reflect on, their multiple real-world identities, a virtual identity, and a projective identity”.








(Gee, 2006, p218)
These are indeed rich second order effects which suggest a negotiation of meaning at higher levels than a technical analysis alone would seem to suggest. Yet I have been suggesting that it is indeed the technical development that has catalysed this flexible and projective environment.  
ICT as Bootstrapping
One method of observing how this rich emergent meaning is facilitated from increases in system capacity might be described as higher bootstrapping. Bootstrapping is familiar in computer science as the mechanism by which one process loads another, more complex one. The notion of Microsoft Windows loading on top of DOS, is familiar to most users. As system capacity increases, so does the level at which this bootstrapping may operate. That is, the operating system may load a browser, which loads a “plug in”, which itself functions as a blank canvas, somewhat reminiscent of an operating system. Thus we saw, circa 2000, all the classic arcade games of the 1980s running inside the internet browser, followed by spreadsheets and word processors. This recapitulation of development history occurred with several additional levels of indirection between the user and processor, and occurred several “levels of bootstrapping” higher than the compiled binary code of their predecessors. These games, generally individual programming efforts, recapitulated some of the limits of the originals, such as limited code base, (though now restricted by page load and modem speed, instead of underlying hardware). While these games have been superseded again, it does indicate that increased levels of capacity and indirection allow the notion of “platform” and “application” to move higher up the bootstrapping chain. The emergence of “web applications” is emblematic of ICT, and dependent of the rise of additional bootstrapping, and allows the IT platform to “move up the chain”.  The notion of a browser plugin (such as Sun’s Java, or Adobe’s Flash) developing into a platform, or “virtual machine”, is another sign of this additional bootstrapping. Since ICT is partly dependent on higher levels of functionality and communication, this transformation (which allows static “pages” to develop into “interactive application”) is indeed significant. Yet the heart of the transformation is simply increase in system capacity, and relaying traditional programming efforts to a higher, more “bootstrapped” level; ICT is, extends, and inherits IT.  
(In passing, the research angle here will be how students perceive this realm. Are web applications just another clunky IT tool, or a connective ICT environment?) 
ICT as Interface
One last suggestive parallel emerges. The class inheritance, by which one object extends another, which I have used as a metaphor for the development of IT into ICT, is only one of the methods that may be used to define the relationship between objects. Another is the notion an interface; which allows objects which do not inherit from the same class hierarchy, to nevertheless implement a class type as an interface. 

Figure 4 : IT to ICT as inheritance, interfacing other types
Thus while ICT is of same type as IT, and extends IT, it can implement other type(s); in this example Role1, Role2. Returning to our metaphoric interpretation of class diagrams we might say while ICT is IT, it can also implement a variety of forms. Thus the inner logic of polymorphism (objects standing in for each other) permits deep flexibility, and has assisted ICT to morph into multitude of forms. The capacity of ICT to stand as symbol for mind, to be “locus of projection, a remarkably plastic symbol” (Perkins, 1985, p15)  and the rise of “emergent game play”, which facilitates  the rich learning environment investigated by Gee, is underpinned by this sort of OOP approach. 
Outworking of the Inner Story
This broad review of the internal development of computing, and a consideration to the reflections of several notable theorists (Turkle 1984; Gee 2003; Perkins 1985) indicate the second order effects are rich indeed. ICT might still share, in its silicon heart, the same programming logic of original IT, but its capacity to adapt, to morph into seemingly any and every arena, ever subject discipline, every domain, is the outworking of flexible programming models. Student perception of this realm may then be situated on a spectrum that extends from traditional manipulation of a machine, where IT is directly in view, through flexible expression and negotiation of social meaning in an ICT environment, (where classic IT is left implicit). For example, we might find a subset of programming students who enjoy the “classic tech and geek”, other students who enjoy dimensions of self expression and identity formation, and/or we may find both (the programmer forming an identity, negotiating online discussion). Gender effects may well be relevant in this; the work of Turkle may be drawn on to develop a framework to augment the IT/ICT polarity. 

HISTORY and PHILOSOPHY of SCIENCE 
Finally, the history and philosophy of science is considered as the backdrop to this discussion. It is beyond the scope of this paper to consider the metaphysical foundations of modern science, or the role of science in the modern world, and the current formulations of (post)modernism, in anything but the most cursory terms. There are of course substantial works which examine these questions. The works of Whitehead (1953) and Burt (1954) are considered for some sense of the first two of these themes. 
To summarise the thesis of these influential works in a nutshell; the rise of science is the rise of empiricism – the study of “stubborn facts” (Whitehead, 1953, 20). A modern mind might be tempted to see science as standing on the side of reason, as against the shady domains of religion, faith and emotion. However it is historically more accurate to observe the highly rationalist character of the scholastic and theological mindset which preceded the rise of science; and to see science as throwing off some of the logic of this grand scheme; and focussing on things “in and off themselves”. Its methodology is necessarily naturalist, reductionist; the frame is limited to a bare minimum; the genius of Newton and Einstein is in defining this frame in the simplest and deepest terms.    
So science involves the bracketing off grand teleological purpose, or ontological design. This was arguably provisional in its original formulation; Lamarck’s comment about the role of divinity (“I have no need of that hypothesis”) does not necessarily mean that he rejected the notion of a Creator of nature; just that it is not formally required in the mechanistic explanation. Indeed in the era of Descartes, Newton and Galileo the thorough going materialist scientist seems more of the exception than the rule; in their world nature is still in some sense a “second book” of revelation, ultimately derived from God’s creativity and rationality; one simply reads the book better without postulating the author’s direct intervention at every part of the plot. Indeed some have seen the rise of science as depending on a confidence in the rationality of nature, a confidence which draws on the certainties of theological and scholastic antecedents, even while dispensing with them as explicit frameworks (Whitehead, 1953, 15). However the story of scientific development is largely the continuing refinement of a system of thought that brackets off this realm as methodologically improper.  This provisional “bracketing off” has indeed deepened to a deep sense of divide within human affairs and perceptions. Descartes’ attempt to establish man's position in a scientific universe, established a fundamental duality between matter and soul, and truncated the notion of consciousness to a version which emphasized individual, as opposed to communal, dimensions, and intellectual clarity and analysis as the basis of identity (I think therefore I am). Counter reactions to this reduced conception have flowed since (romantic reaction, phenomenology, postmodernism) but as the other side of the divide. (T.S. Eliot identifies metaphysical poets of the 17th century as the last bastion of unified sensibility (Baker, 2003)).
This divide shows up in a multitude of ways. One text, written in the height of modernism, and the early stages of the IT timeline, captured the suggestion of “two cultures” (Snow, 1959); the divide also shows as the privatization of religion, the retreat of philosophy from public life (Whitehead, 1953, 23), the triumph of science and technology (modernist enthusiasm), unfettered maximization of profit (a variant reductionist view, where economics is the sole or operative reality), and has led to various expressions of postmodernism  (an unease and sense of alienation in Western culture, as well as attempts to reintegrate story and community, and the paradoxes of relativism). All of these trends play out in a society that is deeply imbued with science and technology, but unsure of its heritage. 
So to return to our diagram, and merging the suggestion of timeline and class diagram:

Figure 5 : IT to ICT as reintegration of a primary perceptual divide
Thus we posit that IT is, inherits, and extends traditional science and mathematics; the calculating machine has a deep historical inheritance, which tends to divide off more personal and expressive modes of identity. That is, in addition to our consideration of the inner nature of IT( ICT transformation, there are deep cultural issues imbuing the perception of IT as machine. The emergence of ICT as connective, immersive tool also takes a deeper resonance when considered against this historical backdrop. Where IT analyses time and space into minute slices, ICT uses such analysis to reconstruct virtual worlds, to constitute “another place”, replete with identity formation, and re-incorporates aspects formerly ruled out of court as methodologically improper. 
CONCLUDING REMARKS
The primary question remains, to what extent is ICT perceived as the manifestation of a linear, analytical, crypto-formalist discipline? To what extent is it perceived as a space of flexible, projective, plastic identity? We have considered this question from inside computer science, and the shift that is occurring at this level. We have also briefly noted that it answers to a deep division in the history of Western thinking. Gender may also show significant interactions with this polarity. The author’s immersion in schools, and experience with students’ self reporting and disclosure of perception and practice, suggests an approach that may be tapped in development of a rich qualitative model. A range of software tools and products, which span the IT/ICT poles, are available as useful media for this enquiry. Thus the philosophical framework here developed, and the elements of the methodology, are suggested as basis of rich and productive enquiry. This research will be timely reflection of the historical, cultural and technological transformation which is underway, and shifting along the balance of the IT/ICT polarity. 
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