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We computer scientists need to trace the historical and societal 
constructions of the computational practices of different cultural 
groups. We must understand the philosophical framework of 
computational and technological concepts in the circumstances in 
which they emerge. We need to become acquainted with the 
needs and problems of the society in question. We must examine 
the relationships between language, society, arts, tools, artifacts, 
and computing technology. We must rethink how to teach the use 
and development of technological tools in culturally relevant 
ways. And if we really wish to understand our own discipline, we 
also need to apply all these to our own societies. 

(Tedre, Sutinen, Kähkönen and Kommers 2006) 
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1. Context 

The past ten years or so have seen an increased interest in the development of ideas 

initially presented by Mark Weiser in his seminal article “The Computer for the 21st 

Century” [88]. Those ideals, widely known as Ubiquitous Computing (or ubicomp), 

envisioned a world where computers would be so abundant in our lives and so 

specialized in their functions that they would form part of everyday life [88]. This 

third wave of computing [93] seems to have been conceived as one where everyday 

objects and everyday life would be enhanced by some form of computation. Given the 

large spectrum of objects and actions that comprise human life, it was natural to 

expect that many researchers within Computing Science would devote at least part of 

their resources to attain the vision of ubiquitous computing. 

Weiser acknowledged that his vision originally arose from anthropological studies of 

work life [88, 91, 94]. Such a “narrow” area of research may explain why, for Weiser, 

at least in his early writings, ubiquitous computing was more or less an infrastructure 

for displaying information that would certainly satisfy the needs of an office 

environment in aspects like connectedness, collaboration and portability, and yet it 

would “produce nothing fundamentally new” [88]. To try to convey his innocuous 

view of what ubiquitous computing was supposed to be, Weiser searched for similes 

of ubiquitous computing among such common things as fabric, motors, electricity, 

and even childhood. “The most profound technologies,” Weiser argued, “are those 

that disappear. They weave themselves into the fabric of everyday life until they are 

indistinguishable from it” [88]. 

Weiser’s statement on “profound technologies” could be interpreted in two related 

ways. First, it could imply that a new technology not just calmly coexists with the 

available technologies of a given milieu, but also, that a new technology does not alter 

the existing conditions of life as experienced before the introduction of that 

technology. Second, at the interaction level, Weiser’s statement also implies that a 

new technology effectively disappears from sight once it becomes part of the human 

landscape, that is, once humans learn to accept a new technology. Some authors have 

contended with second possible meaning of this statement. An elaboration on this 

particular point of view will be presented in section 2. Here, this writer would like to 

elaborate on the implications of the first possible interpretation of Weiser’s words. 
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In ‘Turing’s Man’ [8] Bolter argues that the development of technology has so 

profoundly affected humankind that some technologies become the very means to 

define an age. Bolter claims that through history some technologies have enjoyed the 

special distinction of defining an entire culture. Among these defining technologies 

we find such seemingly basic things as pottery for the Greeks, the clock in the Middle 

Ages, and the steam engine in the Nineteenth Century. 

For Bolter, these technologies shaped society’s view of life. For example, pottery 

gave the ancient Greeks a view of the Universe as the work of a master craftsman 

who, following a preconceived plan, gave life a purpose of being. During the Middle 

Ages, the clock gave thinkers a way to express the idea that nature behaved according 

to a predefined set of rules, a clockwork, which, if comprehended, would provide the 

means to understand all nature. As the clock became widespread, its influence to 

regulate human affairs became omnipresent. The steam engine, perhaps the enabling 

factor of the Industrial Revolution, gave man the means to stop his dependency on 

nature, allowing him to master his own power needs. The steam engine allowed man 

to sever, in a very literal way, his previous, age-old, relationship with nature. With 

this, the dynamics of what could be achieved changed from what was naturally 

possible to what was desirable [8]. 

In his passionate critique of Western Culture, Postman [73] brings closer to our day 

the notion that technologies do change man’s perception of life. Postman insists that 

the influence of a pre-eminent technology of the Western world — the TV — has 

been so profound that it has almost completely extinguished the written word as a 

source of information. While many would argue that TV has, notwithstanding, 

brought the world closer together by giving us insights into the current affairs of the 

world, Postman maintains that McLuhan’s “the medium is the message” signifies the 

restrictions that are inherent to the TV medium. In other words, the very nature of the 

TV (the medium) precludes it from transmitting meaningful information (the 

message). The nature of the information that is thus conveyed — an endless stream of 

shallow information — hinders our capacity to reason, evaluate, criticise, and make 

informed decisions about the world around us. 
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Both Bolter [8] and Postman [74] attribute this culture-altering capacity to computing 

technology. We see then, that at least for some, and contrary to Weiser’s view, 

technology — computing technology included — does in fact alter life. 

It should be noted that Weiser’s untimely death [94] perhaps precluded him from fully 

experiencing and appreciating the impact that computer technology would have upon 

society. The personal computer and the Internet have indeed altered the way we 

communicate, access information, and perceive the world. 

We should concede, notwithstanding, that it was, probably, a deep insight into the 

unseen consequences of ubiquitous computing on society that led Weiser to suggest 

some guidelines as to how ubiquitous computing should work. This could explain his 

insistence in the invisibility and calmness of ubiquitous computing and how, in his 

view, ubiquitous computing would achieve this unobtrusiveness (i.e., weave itself into 

the fabric of everyday life) by moving from the periphery to the centre of attention 

and back [89, 92, 93]. This desirable characteristic of ubiquitous computing appears to 

be Weiser’s digital equivalent of Heidegger’s insight into the use of tools [48]. 

However, the nature — and achievability — of the invisibility proposed by Weiser is 

one that remains elusive, if not misunderstood. This idealised attribute of ubiquitous 

computing becomes even more relevant in our days if we consider the range of 

developments within the field of ubiquitous computing. By now it should be a truism 

to affirm that the sphere of influence of ubiquitous computing goes far beyond the 

desktop and into every realm of human life [88, 91]. 

Given the scope of ubiquitous computing, it might be necessary to question our ideas 

of why ubiquitous computing should exist and what, then, is needed to achieve it. A 

clarification of the ultimate goals of ubiquitous computing might be necessary to help 

us identify important issues otherwise bypassed. It may also help us determine the 

size of the task of achieving true ubiquitous computing. 

From a pure technical perspective, the challenges to achieve ubiquitous computing 

were already explored by Weiser [90]. In this article, Weiser explores the need to 

focus research efforts within computing science on the following elements: low power 

devices, network protocols, interaction substrates, applications, privacy, and 

computational methods. In a special issue of the Communications of the ACM, 
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Lyytinen and Yoo [58] contributed to the discussion of the enabling elements of 

ubiquitous computing. In their view, the biggest challenge of this technology is the 

integration of two types of computation: mobile computing and pervasive computing. 

Mobile computing suggests the ability to carry a computational device everywhere 

one goes; pervasive computing implies the provision of a model of the environment 

where entering devices would be able to build models of computation to react 

appropriately to a given set of circumstances (e.g., network connectivity, power 

consumption, geography, screen real-state, etc.) To achieve this, pervasive computing 

proposes populating our environment with as many sensors, pads, and badges as 

needed to build “virtual or physical models of the physical and social/cognitive 

environment” [58]. Thus, while recognizing the challenge of “teaching” a computer 

about its environment [58], the problem of ubiquitous computing seems to be reduced 

to a problem of having the proper means to capture the context where computers may 

operate. According to this idea, as long as computers “know” where they are, that is, 

as long as we can formalise the environment — incidentally, one of the original goals 

of AI [95] — computers will be able to react appropriately. The tacit aims of this view 

seem to be twofold. First, it is necessary to capture and encode the context in order to 

free the user from explicitly adapting her behaviour to cope with the restrictions 

imposed by the environment upon her machine. Second, it is necessary to achieve this 

“transparency” of interaction to keep the user from rationalizing her interaction with 

the computers that surround her, that is, those computers she might be carrying 

(mobile computing) and those she will encounter on her environment (pervasive 

computing). 

2. Two Schools of Thought? 

From the above we can see that, at least for some, the invisibility of ubiquitous 

computing can only be achieved when the computer has been able to merge with the 

environment as a consequence of being able to “understand” its environment and react 

appropriately. Ubiquitous computing, then, is equated with achieving invisibility in 

interaction. Invisibility, in turn, and according to this view, is the product of 

successful procedures to encode the context. The thinking goes, then, that as long as 

we are unable to capture the context we will not be able to produce the invisibility of 

computers that is a necessary requisite to achieve ubiquitous computing. However, is 
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our ability to master a tool (in this case ubiquitous computing) a consequence of our 

familiarity with it, of our knowledge of it, or a consequence of hiding the tool from 

sight? [48]. 

The ongoing discussion on the importance of capturing the context to achieve 

ubiquitous computing seems to have polarized the research community. Broadly 

speaking, we could distinguish two schools of thought on this issue. On the one hand 

we have those who actively seek the means to capture and represent the context in and 

through computational devices. On the other hand, we have those who recognize that 

context is such a dynamic condition that its very nature precludes it from 

formalization, reduction and codification. 

The work of the first school of thought, i.e., those who strive to capture the context, is 

readily found in the literature. For instance, a brief survey of the past Ubicomp 2005 

conference in Tokyo reveals various efforts to capture different aspects of context 

through different techniques including mat-based technologies [38], and surface-based 

technologies [56]; refinements in location-aware systems powered by novel 

algorithms like self-mapping [57] and BeaconPrint [47]; tracking systems operating in 

3D spaces [29], indoors [70], at home [31], and in the wild [6]; and even some 

developments to prevent capture of some aspects of context via digital cameras [87] – 

a measure that, incidentally, is unsuccessful when using conventional film cameras 

[65]. These efforts seem to be devoted to the achievement of what has been termed 

Computational Thinking, an idea Wing advocates in a recent article in the 

Communications of the ACM [98]. This idea suggests that every aspect of human 

interaction — whether it is a child getting ready for school, finding a lost item, or 

standing at a supermarket queue — can indeed be conceived as a computational 

procedure (e.g., prefetching, caching, backtracking, performance modelling, etc.) that 

follows fixed rules of behaviour and thus, being computable, it can be captured and 

encoded. We should mention that this seems to be the popular conception of 

ubiquitous computing in the media [62]. 

The second school of thought — that which interprets context as a highly volatile, 

changing, and situated element — is represented, among others, by the work of 

Suchman, Dourish, and Chalmers and the Equator group at the University of 

Glasgow. 
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These authors seem to espouse the idea that context cannot be reduced to a set of 

parameters that can be encoded and formalised. Suchman deals with this idea in her 

“Plans and Situated Actions” [83], a critique of the original aims of Artificial 

Intelligence and Cognitive Science. In her work Suchman argued extensively against 

the idea that intelligence is an “abstractable structure” that can be found in “physical 

substrates” from where it can be replicated and implemented into other structures 

rendering those artefacts “intelligent.” Suchman also refuted the notion that humans 

can be conceived as entities acting under a master plan that defines all their actions as 

always meaningful and explainable. Neither plans nor speech (i.e. a different medium 

to convey plans) can account for every single thing humans do since humans are 

always situated, that is, constantly changing and adapting to respond to their 

environment. In a few words, a preconceived plan cannot predict every action humans 

do at any given time [83]. 

Dourish advances this alternative view of context arguing that the problem of context 

in ubiquitous computing is not one of representation, but one of interaction [27]. His 

view of context is the product of his interpretation of the central problem of social 

research, in other words, finding order in society. Social order (orderliness), Dourish 

explains, is the natural result of two circumstances; first, it is the consequence of 

people deciding to follow a set of rules, expectations, norms and conventions that 

apply to more than a single occasion, and of people’s adoption of a consensual 

meaning of linguistic terms; second, orderliness is an attribute that arises from within 

the action itself. Making sense of the world, then, is an intrinsic human ability 

exercised continually and endlessly [27]. This human ability to successfully negotiate 

a changing environment (i.e. the context) in a myriad ways is what Dourish argues is 

impossible to reduce and encode in a machine. It is precisely the ability of individuals 

to dynamically assign meaning to their tools within a system of practice what forms 

the basis of Dourish’s embodied interaction [28] and hence his claim that the problem 

of context in ubiquitous computing is not one of representation but of interaction. 

Suchman and Dourish arguments may suggest that, though a prevalent idea, the 

invisibility of ubiquitous computing cannot be achieved by attempts to capture, 

encode and represent the context – as seen, an element too complex to model – and 

subsequently “fusing” the computer into it. However, it is necessary to observe that 
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even when the context in its totality cannot be captured, there are some aspects of 

human action that can be reduced and modelled, otherwise, what would be the point 

of producing applications if in no way can we anticipate the use of computational 

tools? 

Tolmie et al. [86] observe that the invisibility of ubiquitous computing may not be 

referring to making the computer vanish from the visual field, but rather to 

“invisibility in use.” This invisibility in use, then, is not about producing computers 

which have effectively vanished from sight — that is, invisibility due to 

miniaturisation or to “softer notifications,” a concept Weiser himself advocated [89, 

92, 93]. This invisibility can be better described as those aspects of use that render 

certain activities as unremarkable. What Tolmie et al. [86] suggest is a change of 

focus from trying to produce perceptually invisible computers that “understand” their 

context towards a re-evaluation of what it is that renders our actions as ordinary and 

non-rationalised, in a sense, invisible. The argument follows that in order to produce 

the invisibility of ubiquitous computing it is human actions taken as a whole what 

needs computational enhancement and not just devices on their own.  

While this view keeps the door open for computational augmentation of regular 

artefacts, it suggests, notwithstanding, that the mere augmentation of otherwise 

standard objects will not produce invisible, “true” ubiquitous computing. On the 

contrary, computational augmentation of regular objects would alter the nature of our 

relationship with those very artefacts. What this view seems to imply is that we need a 

better understanding of human action, a theory that might explain how humans 

encounter and react towards objects and the environment. This has been the aim of the 

Equator group. 

3. Equator 

Chalmers and the Equator group at the University of Glasgow favour the idea that it is 

actions (practices) that eventually render computational objects “invisible.” Thus, 

ubiquitous computing is not about the “disappearing computer,” but about providing 

the means through which humans can make sense of computers at any moment. 

Chalmers reinterprets the original aims of Weiser’s ubiquitous computing [15, 19] 

aligning them to Heidegger’s phenomenology which, in Chalmers’ view, provides a 
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better interpretation of what ubiquitous computing is supposed to be. Heidegger 

suggested that non-rationalised use (i.e. ready-to-hand) and rational, objectified, 

abstract use (i.e. present-at-hand) are two necessary elements to interpret and interact 

with the world. In other words, human beings necessarily need to make sense of the 

environment where they exist (rationalization) in order to achieve a tacit level of 

proficiency at interacting with it [15]. 

For Chalmers, this cycle of rationalization and use is a necessary component of our 

interaction with technology. It is necessary, first, because it is impossible for a system 

designer to foresee all possible uses of a technology once it is used by a society; and 

second, because there will be instances when the tool used to perform a task becomes 

the task itself. Such a circumstance may arise when the tool breaks or when the task is 

found within the tool itself [15]; a notion that has become common with the advent of 

multifunctional, multi-featured digital tools. 

Following this concept, Chalmers’ research is focused on providing the means 

through which rationalisation, interpretation, and use of technology are to be 

supported. For Chalmers [15], is not just the designer who is in charge of providing 

the range of tasks or procedures that can be performed over and with a piece of 

technology, but also the community of users. Together, the designer and the user 

develop socially constructed patterns of use, a hybrid object, a bilateral product that 

represents the aggregated, shared knowledge of users and designers. For Chalmers, an 

object that facilitates this cycle should embody the means to convey transparency, 

breakdown, analysis, contemplation, and self-presentation [16]. For instance, a more 

explicit use of the past implies the ability to analyse, through recording and 

aggregation, the context of use of a device or system [4, 17]. A second example 

suggests the provision of the means through which a computational device’s current 

status could be analysed and altered through appropriation and adaptation. The 

rationale behind this approach being that, as in the case of language, it is not possible 

to make sense of individual systems (i.e. isolated words), unless we can account for 

how systems are used by other individuals and society. To capture this “context of 

use” that may eventually lead to non-rationalized use, it is necessary to embed in 

systems the means to adapt and appropriate them, taking as a reference past activities 

and past use. 
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According to Chalmers, in order to achieve non-rational, ready-to-hand use of 

technology (i.e., practical invisibility in ubiquitous computing), we need to consider 

how to incorporate those elements that have a role in people’s past in the development 

of ubiquitous computing.  

Although, for some, ubiquitous computing implies trying to keep people’s regular 

behaviour unchanged by “unremarkable computing for unremarkable activities” [86], 

for Chalmers ubiquitous computing necessarily implies a cycle of rationalization and 

use that should be supported in the design of ubiquitous computing technologies — 

even when that cycle implies revealing the limitations of current technology 

(transparency) as his seamful design implies [19]. A brief survey of the research of 

two current PhD students within the Equator group may help us illustrate how the 

influence of past activities and how a process to adapt the computer to changing needs 

might facilitate the cycle of rationalization and use that in turn might bring us closer 

to true ubiquitous computing. 

As found in his Second Year Report [46], Hall’s main topic is the provision of 

“software tools and customisations” for users of computing systems. To achieve this, 

he relies in three concepts. First, “design for appropriation” or the “ability” of a 

system to be used outside its initial scope to respond to a previously unseen need; 

second, use of a new type of mobile applications called Social Proximity Applications 

(SPA) as the platform for the exchange of software components; and third, 

recommendations, that within this framework are understood as the virtual counterpart 

of word-of-mouth, that is, elements of everyday life that become popular due to some 

quality that makes them valuable for a group of people. 

Using these three concepts as a basis, Hall proposes Domino, a software toolkit to 

develop applications that change, adapt, and respond to social occasions. To achieve 

this, Hall identifies the following issues that should be addressed in order to deploy 

Domino: a) development of an application model involving a module-based 

architecture; b) usage logging and configuration of modules; c) discovering of nearby 

devices to compare logs in order to generate recommendations; d) transmission of 

recommended modules between users’ systems; and e) dynamic loading of new 

modules into a user’s running configuration. 
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To test the viability of this model, Hall has proposed and deployed a prototype, 

mobile, multiplayer, strategy video game known as Castles. The Castles game works 

under the assumption that software components available within the game itself — 

but not part of the original game configuration — fulfil an important role that may 

make them valuable for some players. Players using a software component may feel 

compelled to recommend it. In turn, components with a higher rank in the 

recommendations’ ranking may stand a better chance of being selected by other 

players. These software components may be used to change the original state of the 

device/game through explicit intervention from the user (rationalization), thus the 

computational device adapts to the new, occasioned situation of the user (use). 

From his First Year Report [79] we learn that Sherwood is mainly concerned with the 

expression of individuality (i.e. all the attributes that make us unique) through the use 

of (or supported by) technology. Interestingly, even when individuals attempt to 

preserve or distinguish themselves through their unique characteristics, they are also 

trying to belong, to be part of a larger group within society. This circumstance may 

explain why subgroups within any given society (e.g., skaters, Goths, geeks, etc.) are 

formed. For Sherwood, the expression of self and identity through technology could 

lead to the development of similar “traits” than those observed in real life. Sherwood 

argues that one of those traits is trust. The development of trust via the expression of 

self could eventually render current digital privacy mechanisms obsolete as people 

would rather rely in “traditional” (i.e. real life) mechanisms to establish trust among 

unknown parties. Furthermore, the construction of self or individuality in digital terms 

would be achieved through the “creation, adaptation and presentation of an 

individual’s history” (rationalisation and use). Ideally, this could be achieved through 

the development of (ubiquitous) systems that might be able to record and store 

different aspects of our life. A history-awareness model is the method suggested for 

handling this recording of human activity. 

In the work of these two members of the Equator group at the University of Glasgow 

we see how the discussion of context favours the second school of thought mentioned 

above. Both Hall and Sherwood seem to recognize that context is a complex element 

to capture and formalise, thus, following Chalmers, they both focus on dealing with 

the changing elements of context through that cycle of rationalisation and use. Hall 
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and Sherwood try to achieve this through the aggregated knowledge a group of people 

may produce, and through the individual resources a single individual may generate. 

In their quest, both authors make use of social software — a topic we will further 

discuss in the next section. 

After some period of use, recommendation systems are populated by too many 

options. A large pool of items (i.e., recommendations) might obscure relevant 

information diminishing the overall value of a system of recommendations. To 

overcome this situation, Bonhard et al. [9] have proposed the use of profile similarity 

among users of these systems to increase the relevance of the recommendations 

received. Profile similarity, that is, adjusting one’s profile to match some group 

criteria, may be another aspect of rationalization that in turn facilitates use in an ever-

changing context. 

Hall and Sherwood have both discussed or implied the use of Social Proximity 

Applications to develop Chalmers’ ideas on ubiquitous computing. We will now leave 

the ongoing discussion of context and move to consider some aspects of this nascent 

area of research that we argue have not been properly addressed in previous 

developments. 

4. Social Proximity Applications 

The past years have seen the emergence and development of a phenomenon 

generically called online social networking. The popularity of web services built 

around social networking concepts has prompted the explosion of different offerings 

ranging from those with a purportedly defined goal (e.g. Linkedln, openBC and 

Passado for business), to those with a more loosely-defined purpose (e.g. MySpace, 

Orkut and Friendster), to those catering to specific interests and/or groups (e.g. 

MiGente.com for Latinos, IRC-Galleria in Finland, and Flickr for image sharing) [97]. 

For some, the popularity of such services seems to be a clear indication of the benefits 

and rewards of being part of them and, by implication, of the underlying social 

theories used in their design and deployment. 

The apparent success of these online services seems to corroborate what has been 

discussed many times, that is, that the Internet does enable certain patterns of 

communication not experienced through other media. McKenna and Bargh [64] 
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identified several characteristics of online communication including a) greater 

anonymity, b) reduced importance of physical appearance, c) reduced importance of 

physical distance, and d) greater control over the time and pace of interactions. For 

McKenna and Bargh these characteristics affect both positively and negatively 

people’s self and identity, social interaction, and relationship building. For instance, it 

has been shown that the ability of the Internet to anonymise its users — even when a 

person’s real name appears in, say, emails — leads to a general increase in 

misunderstandings, hostility, and aggressiveness towards other anonymous users. This 

circumstance may explain, at least partially, the causes of a particular phenomenon of 

the Internet, namely, “flame wars.” On the other hand, although not as widely 

researched, the anonymizing effects of the Internet are said to have a “positive” effect 

by encouraging people to make greater disclosures of personality traits; by allowing a 

greater control on the creation of identity; and by providing a venue where people 

may abandon the roles they are expected to play in traditional society [64]. 

Mobile technologies continue enjoying an increasing interest in their development 

from the academic and industrial communities alike. As seen before, the achievements 

of mobile technologies seem to bring us closer to one of the constitutive elements of 

ubiquitous computing described by Lyytinen and Yoo [58]. New social practices 

developed around an increasing number of mobile technologies1 appear to be taking 

us farther away from Weiser’s vision of computers disappearing into the fabric of 

everyday life [88], a goal that might not be achievable in his terms. The uses of 

mobile technologies appear to validate what Chalmers has argued, that is, that there is 

a necessary process of rationalisation and use of technology that allows computers to 

fade into the background of activities and later reappear when necessary. This ability 

of mobile technologies led us to consider one of their new uses, namely, Social 

Proximity Applications. 

Social Proximity Applications (SPAs), a term coined by Persson et al. [71], represent 

what we could classify as a new breed of communication technologies that attempt to 

combine the wireless capabilities of mobile technologies (e.g. mobile phones and 

PDAs), with the communication behaviour observed in online social networks. SPAs 

seem to be a natural milestone in the achievement of ubiquitous computing, thus 

                                                 
1 See for instance “50 Fun Things To Do With Your iPod” at http://www.kottke.org/plus/50-ways-ipod/ 
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several systems have been developed reflecting this evolution. Trying to capitalize on 

the commercial appeal of this trend, several offerings have sprouted, for instance, 

upoc.com, dodgeball.com, and netomat.org make use of GSM networks.  These 

systems, therefore, are just restricted to the availability of cell towers for the exchange 

of information. 

The academic community has also explored the potential of  SPAs through different 

prototypes built on ideas initially explored through what was then called 

“interpersonal awareness devices” (e.g., Nametags and Memetags [10, 11, 50]), most 

notably through DigiDress [71] and its commercial successor Nokia’s Sensor [66, 72]; 

Hocman [32-36] and Sound Pryer [69]. Other applications could also fall within the 

definition of SPAs including some videogames for the Nintendo DS platform2 (e.g., 

Animal Crossing3, Metroid Prime Hunters4, and Nintendogs5); a photo sharing 

application [55] created by Sony’s Interaction Laboratory; and Just-for-Us [54], a 

context-aware information system. These developments make use of WiFi and 

Bluetooth protocols to establish ad-hoc networks in order to exchange information. 

Novel approaches suggest epidemic algorithms and P2P networks to perform this 

exchange [18, 85]. In essence, SPAs, particularly those using WiFi and Bluetooth, 

allow free, and sometimes unrestricted, exchange of digital information among the 

users of such devices as long as two or more of these devices are in close physical 

proximity. 

SPAs can be conceived as (1) a technology to “enhance” everyday, regular, face-to-

face, human social behaviour through the capabilities of mobile technologies [71], or 

as (2) an attempt to add a more tangible dimension (i.e., a more meaningful, rich 

context) to a not-so-well understood, constantly evolving behaviour in pure, “old-

fashioned” computer-mediated communication (See again McKenna and Bargh [64]). 

We argue that SPAs embody a tension not seen before with other communication 

technologies. We believe this tension arises from the aim of these applications at 

trying to merge real-life, everyday, face-to-face communication behaviour with social 

practices only observed in online communication. It is this tension at trying to merge 

two dissimilar models of communication that deserves our attention here. 
                                                 
2 http://www.nintendo.com/systemsds 
3 http://www.animal-crossing.com/wildworld/ 
4 http://www.metroidhunters.com/launch/index.jsp 
5 http://www.nintendogs.com/ 
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While the need to produce and use SPAs has yet to be justified, this writer would like 

to suggest two arguments for their existence. First, SPAs could be seen as an attempt 

to satisfy one level of Maslow’s hierarchy of human needs [63], specifically the need 

for love and belonging. Despite our varying reasons about why love is important, this 

was, notwithstanding, the acknowledged purpose of a distant cousin of SPAs, 

Lovegety, a less complex technology designed and used in Japan to express romantic 

interest [21, 51]. Second, and on a related issue, the portability of mobile devices 

seems to render them as “natural” intimate technologies. For Constas and 

Papadopoulos [22] the current trend of personal technologies is to rely almost 

exclusively in technological innovation to attain acceptance. A good example of this 

claim can be found in an article in The New York Times [81] indicating that a number 

of ideas are currently being tested by media companies to capture a market for mobile, 

wireless, live TV. Notwithstanding, Constas and Papadopoulos suggest that in order 

to achieve acceptance, instead of creating new needs, it is necessary to focus in 

satisfying needs that “have been neglected or considered irrelevant, namely social 

interaction needs.” Furthermore, since designers cannot create new experiences and 

lifestyles on their own, they should, however, “design favourable conditions for 

certain experiences to occur and accommodate or promote certain lifestyles.” This 

view suggests that personal technologies (intimate technologies) whose focus is on 

additional features of the device just create a closer relationship with the device itself, 

a deeper human-to-computer interaction. The opposite view favours research that 

focuses in the development of features that enhance human-to-human interaction or 

communication, precisely the ideal we would like to pursue. Extending the 

functionality of a device to be used “as an agent of sociability and serendipity” is what 

Constas and Papadopoulos call “social functionality.” A technology, device or feature 

built under this philosophy would allow the user to create “instances of sociability 

through the use of the device” in non-defined settings, that is, places where the user 

may judge proper to create a social occasion. As seen before, this ability to deal 

dynamically with a changing context is one of the major underpinnings of the Equator 

group, and thus, the production of an adequate SPA may further advance the research 

of this team. 

Before delving into some considerations specific to SPAs, we need to highlight the 

criticism social networks have received from the academic community. Despite their 
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apparent success, Boyd [12-14] argues that online social networks have been built 

around badly understood social theory including, for instance, the work of Milgram 

and the concept of the “6 degrees of separation” erroneously attributed to him; Dunbar 

and the so-called maximum number of people (i.e., 150) with whom, supposedly, we 

are able to maintain a “meaningful” relationship; and Granovetter’s strength of weak 

ties [14]. Boyd’s argument against the faulty use of social theory in the development 

of social networks reminds us of Dourish’s warning [3] regarding the difficulties in 

translating theories behind one discipline to another. We believe this is particularly 

the case when dealing with social research. 

Boyd’s work with online social networks is relevant to our own work as it suggests 

several issues that could inform our analysis of social proximity applications – 

essentially “portable social networks” – from a more critical perspective. After 

researching the emergence and development of Friendster [12-14] – at some point one 

of the most popular online social networks – Boyd identified some areas in need of 

additional understanding. These issues include (a) allowing people to create different 

social contexts for interaction; (b) allowing people to remain socially appropriate in 

different contexts; (c) allowing people to be seen and/or to be hidden (i.e., balancing 

the needs of different people); and (d) creating architectures that allow regulation of 

behaviour through social norms [14]. 

To study the tension we argue necessarily arises in the use of SPAs we have been 

assessing the perspective given by two critical approaches, Critical Technical Practice 

and Reflective Design. A succinct, yet valuable, explanation of Agre’s Critical 

Technical Practice (CTP) [1] has been provided by Boehner et al. [7]. There, CTP is 

defined as “an approach to identifying and altering philosophical assumptions 

underlying technical practice.” This theory calls for a re-evaluation of metaphors used 

in a field identifying items that have not been given enough attention (or prominence) 

in order to restructure that field around those previously neglected elements. Ideally, 

such a process would bring to the forefront previously marginalised concepts that 

could be used to design technologies around a different set of assumptions. 

Reflective Design [78] is another critical approach to the design of technologies. This 

critique challenges assumptions embodied in current theories and practices within 

HCI. Although these theories and practices might represent the state of the art within 
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our field, they might still impose and enforce certain behaviours that in close and 

long-term inspection might be hindering society’s quality of life. This critical view 

inspires us to challenge two assumptions of SPAs. 

Following the insight given by these two critical perspectives, we have been analysing 

what was admittedly left behind in previous developments of SPAs (for instance, in 

DigiDress [71], Hocman [34], and the original work that inspired these developments 

[10, 11, 50]), that is, users’ cultural background and mechanisms to preserve their 

privacy. We argue that a SPA that has been built around the preservation of user’s 

privacy would result in an application distinctly different from one that has not been 

built around this central concern. Similarly, we believe it is important to stress the 

relevance of users cultural background [45, 49] in the development of a digital tool 

that attempts to mediate social behaviour. We maintain that users’ culture and the 

preservation of their privacy become especially relevant when a technology 

diminishes the “protective cloak” of online communications (e.g., distance and 

anonymity) while striving to preserve the “advantages” of that medium. 

We believe it is necessary to develop SPAs around these two elements as these 

applications, among other things, open the possibility of impromptu physical 

interactions with a wider spectrum of users outside the boundaries of an otherwise 

predefined social group. As will be seen, it is this very circumstance that challenges 

what has been assumed in previous developments of SPAs. 

Besides the insight provided by Reflective Design and Critical Technical Practice, the 

interest of this writer around the importance of privacy and culture arouse from his 

own experience living among, and as an international student himself at the 

University of Glasgow. The following section takes an apparent detour to describe the 

observed behaviour of this community. We believe this description is important as it 

will be later used to inform our discussion on the importance of cultural and privacy 

elements in the design of SPAs. 

5. International Student Body 

Data provided to this writer by the Planning Office at the University of Glasgow 

indicate that during the academic year 2005-06 there are 1851 international students, 

including 841 undergrads and 1010 postgraduates, representing 106 countries. 
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Countries with the largest student representation include China (456 students), USA 

(376), Germany (180), France (129), and Greece (113). 

Despite the cultural differences we would expect from such a large number of 

nationalities, there are several circumstances that homogenise the international student 

population. The body of international students comprises a rather transient population 

that, with some exceptions (e.g. PhD students and other students enrolled in full 

degrees), will remain at Glasgow University for a maximum of one academic year; 

some exchange students come here for as short as one term (i.e., just three months). 

Knowing beforehand that their stay in Glasgow is so restricted produces a series of 

interesting behaviours among these students. Some students exhibit a marked 

detachment from events taking place within the city and the university alike. This 

circumstance perhaps explains the reasons why international students are rather naïve 

about the cultural background of the UK. For instance, is not uncommon to find 

foreign students who believe haggis is a real animal that can be hunted during its 

mating season. Others assume the European Union is equivalent to the 

Commonwealth countries.  

Some international students become easily attached to some area of the city. 

Sometimes, this circumstance leads to very narrow possibilities of movement within 

the city. Because of this, it is common to encounter students lacking basic knowledge 

of their physical environment like, for instance, the price of a subway return ticket or 

the most convenient route to the Glasgow Science Centre, which, interestingly, can be 

seen from campus. 

Belonging to a group of friends, a circumstance eagerly sought by every new student, 

influences the type of relationship international students establish with their 

environment. For instance, it is common to observe tight groups of Chinese and 

Indian students who seem to prefer taking part in their own social activities—e.g. 

parties, festivals, trips, etc. The increasing number of Chinese students abroad has 

prompted the interest of the social research field in this topic. (The reader is referred 

to Gao [39] for an excellent review of Chinese speaking behaviour and how it differs 

from that of Western world.) 
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On the other hand, it is not uncommon to hear some students, (e.g., German students 

who, as seen, have a large representation on campus) complaining about always 

having to speak their native language because most of their newly found 

acquaintances happen to be from their own countries. This circumstance seems to 

represent a distinctive behaviour to the one described above. Some international 

students display a marked willingness to experience as many aspects as possible of the 

hosting culture, and a high disposition to meet and interact with as many people as 

possible as part of the overall experience of “being abroad.” From pilot interviews 

conducted by this writer, it seems to be that, for some students, one of the most 

important aspects of studying abroad is the opportunity to interact, socialize and 

befriend such a huge mixture of people from different cultures. 

While some students, regardless of their social situation, are just concerned with 

getting their work done, others will find themselves uncomfortably restricted to a 

narrow group of friends. This circumstance is experienced by some as a limitation to 

their opportunities to improve their English skills, get acquainted with Scottish and 

British culture, and travel across the country. Furthermore, some degree of anxiety is 

experienced by some students when their group of friends is partially dissolved 

because some of its members finish earlier their exchange programs, leaving those 

behind practically “alone” among already defined, and rather closed, groups of 

friends. Not surprisingly, other factors affecting international students’ well-being 

have been identified in the literature. These include language barriers, academic 

difficulties, financial difficulties, interpersonal problems with native students and with 

their co-national students, racial/ethnic discrimination, loss of social support, 

alienation, and homesickness [100]. 

Additionally, the very nature of this community provides more specialized 

knowledge. For example, from some subgroups within this community is possible to 

obtain a wide perspective on different world issues, not just because of the varied 

academic disciplines that might be represented, but also because of the various 

countries that might be represented in these groups. Furthermore, the international 

student body is also seen as a resource for practicing a language other than English. 

Seen from this perspective, the international student community can also be conceived 

as a natural supplier of material and intellectual resources. 
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Probably the most distinguishing characteristic of the international student community 

as a whole is the tightness of its community. This should not be interpreted as a 

hostile attitude of international students towards their environment. What this means 

is that international students form a community of their own. For example, 

international students speak and understand their own lingua franca, a “variant” of the 

English language. Although far from perfect, this defective variation of English is, 

however, welcomed as it is recognised that at some point or another everybody will be 

in the awkward position of not having the proper words to express a thought. 

Among international students it is possible to hear frequent conversations revolving 

around the “strangeness” of the host culture. Sharing of anecdotal experiences forms 

the basis of a common conception (a naïve understanding) of the workings of the 

society where they are living. This shared knowledge becomes the first, and 

sometimes the only, practical model to deal with such a society. At the same time, this 

shared knowledge or occasioned culture becomes the bonding element between 

members of the international student body. Because of this “bonding culture,” 

international students know they can confide in their peers their failures at making 

sense of the “external society” where they live, not because others may fully 

understand what they have experienced, but because, at some point or another, each 

one will face a similar situation. This shared experience or occasioned, “common” 

culture is so unique that the international student will not be able to find it outside the 

international student body while abroad, nor be able to replicate it back home. 

The need to find support within a group and the importance of the quality of those 

relationships seem to be factors influencing the ability of international students to 

cope with acculturative stress [100]. Furthermore, the particular cohesion observed in 

this group seems to be a phenomenon that might be explained through 

Anxiety/Uncertainty Management (AUM) theory. This theory suggests that various 

factors including common expectations, perceived similarities, identities, self-esteem, 

ability to empathize, and relationship with strangers influence the integration 

(communication) of a given group, while alienating those who do not exhibit these 

similarities [30]. 

We conclude this section suggesting that technologies to support, strengthen, and 

impact social interaction — that is, technologies that provide some form of social 
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functionality [22] — might be well received and adopted among this group. We also 

suggest that the international student community, because of its massive rotation and 

heterogeneous demographics, could provide a fruitful field of research where cultural 

differences in use, adoption and adaptation of ubiquitous computing technologies may 

be studied. Our experience observing international students has prompted our interest 

in those cultural differences in social behaviour that continue to exist among 

international students despite common situations (e.g., living arrangements, school 

facilities and social venues), common needs (e.g., food, recreation, self-esteem, etc.), 

and common technology (e.g., mobile telephony, text messaging, or instant 

messaging). 

6. Culture 

Having provided some insight into the particularities of an occasioned culture as that 

of the international student body at the University of Glasgow, we now consider some 

issues relevant to our discussion on the importance of culture for SPAs. We will argue 

that some consideration should be given to the cultural background of users of this 

technology, as the importance of this aspect of social interaction has been bypassed in 

previous developments. 

Hocman and DigiDress, two of the earliest SPAs, were developed with very specific 

target groups in mind. On the one hand, Hocman was conceived as a tool that might 

satisfy the communication needs of a highly mobile group, Swedish motorcyclists 

[34]. On the other hand, DigiDress is an exploration on the expression of identity 

among a corporate group through mobile technologies; a group that, while culturally 

diverse, may enjoy the world distinction of having the highest level of mobile 

telephone connectivity, i.e., Nokia’s headquarters scattered around the world [71]. 

Sony’s prototype was even more limited in this aspect as the trial reported was limited 

to the researchers themselves [55]. This writer is aware of a research effort sponsored 

by Sony Ericsson dealing with the development of a wireless device that claims to 

embody Chinese patterns of socialization. Unfortunately, the published information 

available on this topic is very limited6 (see also [43, 59]).  

                                                 
6 http://www.pointforward.com/cases/experience_ericwukong.html 
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Various authors from the social disciplines, for example, Goffman[41], Hall, and 

Hofstede, have long acknowledged differences in the social behaviour of different 

cultures and countries. Hall [45] introduced some concepts relevant to the study of 

different cultures. First, he introduced the concept of high- and low-context cultures to 

identify the importance some cultures give to non-verbal forms of communication. 

Second, Hall identified how the perception of time varies across cultures, thus 

monochromic cultures are those where people apparently favour carrying out a single 

task at a time in an orderly sequential manner; polychromic cultures, on the other 

hand, are those where people seem to take a more ad-hoc approach to the tasks at 

hand. Finally, Hall also recognized for coining the term proxemics to describe cultural 

differences associated with the use of space by different societies. 

Hofstede introduced the concept of mental software – “the collective programming of 

the mind which distinguishes the members of one group of people from another” – to 

describe a tacit knowledge particular to every culture that silently governs social 

interaction. Through his cultural dimensions, Hofstede [49] identified and measured 

such traits as power distance, people’s acceptance that power is (and should be) 

distributed unequally; individualism/collectivism, how people perceive themselves 

within or as part of a group; masculinity/femininity, the value given to what some 

consider as different aspects of “success;” uncertainty avoidance, the ability to cope 

with elements of ambiguity in life; and long-term orientation, people’s attitude 

towards the future [49, 53]. 

Jordan takes Hofstede’s cultural dimensions to introduce his own cultural groupings, 

which, he sustains, are a relevant issue in the development of products oriented 

towards specific markets. Jordan’s cultural clusters include democrats, meritocrats, 

egalitarians, supportives, libertarians, planners, collectivists, and autoritarians [52, 

53]. Interestingly, the five largest communities of international students at the 

University of Glasgow represent five of the seven cultural groupings described by 

Jordan that is, planners (China), democrats (USA), meritocrats (Germany), 

supportives (France), and collectivists (Greece). With his cultural groupings Jordan 

recognizes that, at least in the case of product design, it makes more sense to classify 

countries according to cultural preferences than according to geographical situation. 

For instance, the British culture and the North American culture exhibit more 
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common traits among themselves than each country in relation to their geographical 

neighbours. These cultural classifications should not be taken to imply that every 

individual within a culture behaves just the same. These classifications, however, can 

gives us some insight into the reasons why a British citizen visiting the Far East 

would often feel more at ease in a conversation with somebody from a Western 

culture; why such person will, notwithstanding, have an European view of the world 

when in North America; and why the same person will distinguish between the British 

Isles and mainland Europe when in Europe. 

Jordan argues that in the design of products and systems it is necessary to take into 

account the specific cultural traits of a particular group as they provide an 

acknowledged set of values, norms and customs of a particular society [53]. This idea 

was also used by Sacher and Loudon to suggest that the common values, beliefs and 

protocols of a culture can be used to design the interaction of applications and 

products with no defined conventions [77], an issue relevant in the case of SPAs. 

Furthermore, Jordan argues that applications that focus solely in the physical 

characteristics and cognitive abilities of people risk considering users as something 

less than human [53], which implies always designing with an incomplete picture of 

the intended user. 

Universal Design is the sub-area of HCI that addresses the acknowledged diversity of 

current and potential users of technology. While this area of research recognizes the 

benefits of diversity by encouraging the adaptability of interfaces to suit different 

races, ages, cognitive abilities, and handicaps, it seems to be rather confined to the 

“traditional” desktop computer [60, 80, 82], which, as we have tried to demonstrate, 

falls short of the reach of ubiquitous computing in general and SPAs in particular. 

The importance of culture is, however, not a complete foreign concept to HCI. 

Cultural affordances have been discussed by, for instance, Donald Norman [67]. His 

views on the importance of this factor in current technologies were taken as the 

departing point of an interesting discussion on this topic by Oshlyansky et al. [68]. 

This research analysed something as functionally trivial as light switches and how the 

perceived operation of these simple devices differs from culture to culture. As these 

authors appropriately indicate, whether a light switch works or not is an easy thing to 

assess, however, a problem arises when the effects are not readily visible. Take for 
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instance the rules of social behaviour particular to a culture, an issue relevant to our 

current discussion, how can the operation and effects of these elements be made 

visible through a technology like SPAs? Even more, are cultural characteristics 

actually relevant to our work within HCI and ubiquitous computing? As indicated, 

Jordan argues for this view claiming that a pure usability approach in the design of 

technology makes us see users as something less than humans, as mere entities with 

physical and cognitive characteristics, but nothing more [52]. 

Echoing this view, some authors have taken a more explicit approach to the issue of 

the socio-cultural context of the user of technology and the meanings people give to 

the objects they carry instead of the pure functionality or usefulness of technology. 

For instance, Hofstede’s cultural dimensions were used by Marcus and West Gould 

[61] to argue that those very characteristics are actually visible in the layout and 

navigational structure of websites developed in different parts of the world. This 

seems to be in accordance with Hofstede’s claim that culture is so ingrained in 

people’s life that is difficult to consciously notice its influence in everyday living. 

Awareness of cultural influence is actually possible when its traits are absent. 

The notions introduced by Hofstede and Hall, particularly those dealing with 

uncertainty avoidance, individualism/collectivism, context and time perception, were 

also used by Choi et al. to evaluate mobile services in Japan, Korea and Finland [20]. 

Their study highlights the importance of different cultural traits and how these can 

impact the introduction and development of new technologies in a particular society. 

What is more, Choi et al. also illustrate what could be seen as a weakness inherent to 

any cultural classification, that is, the applicability of a classification to an entire 

population. Choi et al. acknowledge the fact that there will always be individuals who 

do not adjust themselves to the defining characteristics of a culture. This, however, 

does not necessarily imply that cultural groupings are irrelevant, but that some 

individuals are exceptional. 

The possibility of understanding and defining a culture, and thus the people within it, 

through a set of characteristics may suggest that every single culture and nation in the 

world needs individual considerations. This seems to be the rationale behind the 

cultural user interfaces proposed by Yeo [101]. However, if we follow the 

implications of this approach we necessarily conclude that we should be building 
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interfaces particular to each and every single user of an application in each and every 

single context, the ultimate goal of ubiquitous computing. Yet, since computer 

technology is becoming such a commodity, at least in some areas of the Western 

world, would it be so implausible to expect computer technology and its applications 

to reflect the culture where it has been produced? As indicated, the Equator group at 

Glasgow University seems to favour the possibility of adapting a computational 

device to whatever its owner seems fit to do (within some scope of possibilities). We 

recognize, however, that such discussion has never dwelt around the implications of 

culture as discussed in this section. This situation is, in a sense, understandable; 

Chalmers discusses the meanings an object acquires through actions performed with 

and over it. Here we are arguing about an object that appears to be meaningful upon 

first encounter because of some culture-specific elements that have been used in its 

design. Both seem to be opposing goals in human-computer interaction. 

The preceding discussion tried to show that the incorporation of culture into the 

design and development of computing technology is not a completely foreign idea. 

We recognize, however, that most of the ideas here explored seem to revolve around 

the graphical and navigational elements of an interface and thus, since we are trying to 

understand the face-to-face, cultural dimension of real life social occasions, their 

relevance to our endeavour may be limited. We would like to emphasise, 

notwithstanding, that the particular characteristics of SPAs require an evaluation of 

the applicability of the cultural dimensions mentioned. What sets SPAs (slightly) 

apart from other digital technologies (e.g., Computer-Supported Cooperative Work) 

and within the realm of ubiquitous computing is the fact that this new technology 

attempts to enhance real-life social interaction that, at least from a purist perspective, 

is not in need of enhancement, that is, is not lacking anything. Thus, we will now 

discuss whether real life, everyday communication can be enhanced through the 

provision of additional channels of information. 

We have indicated that the ongoing discussion of context within ubiquitous 

computing seems to be solved, by the first school of thought, through the provision of 

some mechanism able to track a person’s location and position in order to provide 

suitable applications to satisfy the needs those users may have. This solution raises 

some issues to consider within the framework of cultural dimensions. For instance, 
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how will a culture with high uncertainty avoidance react to such a feature in a system? 

Intuition may lead us to conclude that a feature like this will not be well received 

within a high uncertainty avoidance culture. It is interesting to note, notwithstanding, 

that the American society, a low uncertainty avoidance culture, has been the most 

vocal in its rejection of tracking mechanisms – even those promoted under the banner 

of “war against terrorism.” 

This very example forces us to reconsider the practical value of the cultural discourse 

within computing technology. At some level, as in the case of context, culture seems 

to be a fuzzy element whose very nature precludes formalization. At another level, we 

cannot deny the influence that culture has in our individual social behaviour. It is at 

this level where the study of culture seems to be relevant for the design of SPAs that, 

purportedly, try to enhance real-life, face-to-face social interaction. If cultural 

differences are reflected in real life in the way people behave towards one another, 

how can SPAs take this into account? What are the relevant issues to understand 

regarding the socio-cultural background of a user and how such understanding can be 

expressed through, for instance, the interface of a SPA? Should interactive features in 

SPAs reflect, say, a highly individualistic, low-level context, polychromic culture 

(personality)? Furthermore, how might different modes of interaction (i.e., modes of 

interaction related to culturally-specific social practices) affect the use and adoption of 

SPAs? And finally, how could such devices support the expression of individuality 

within a collectivist culture or the sense of belonging within an individualistic one? 

Perhaps, as Dourish suggested [26], understanding an area of human action doesn’t 

necessarily imply that we can now design better technology because of that 

understanding. However, we believe there is vast, unexplored area of research dealing 

with how different cultures use, appropriate and adapt a technology to their particular 

ends. Although at this point we are left with more questions than answers, we would 

like to pursue this research avenue, as we believe this understanding is necessary for 

the development of ubiquitous computing technologies that are both far from the 

desktop and far from the cultural environment where they were created.  
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7. Privacy Issues 

In this section we consider the second aspect we believe should be considered in the 

design of SPAs — privacy. Again, in previous developments, for instance, Hocman 

[34], DigiDress [71], and Sony’s prototype [55], privacy considerations were an 

acknowledged afterthought of the entire development. We would not venture any 

criticism of this issue if there was a clear refinement between a research prototype and 

the eventual commercialisation of a new technology. However, as in the case of 

DigiDress and Nokia’s Sensor, a prototype seems to reach the public without essential 

improvements. 

Following the rationale behind CTP and Reflective Design, in other words, that 

formerly marginalised items should be the central metaphor in the development of 

new systems, we argue that in the design of SPAs privacy should be a central concern. 

Recognizing that foreseeing all probable avenues for harassment and other disruptive 

behaviour in online social networks is almost impossible [102], we argue, 

notwithstanding, that this is an issue that should be carefully considered when 

designing SPAs as the very nature of these applications — i.e., the close physical 

proximity required for their operation — diminishes the “anonymity” and distance 

given by traditional Internet channels. This circumstance has the potential of bringing 

to the real world the same negative behaviour observed in online communities, for 

instance, flaming, cyber bullying, and stalking by proxy, to name a few. 

The idea of security in ubiquitous computing is, however, a concept difficult to deal 

with. In “traditional” computing science, security refers to a series of mechanisms to 

preserve the integrity and privacy of transactions conducted with and through a 

computer. These mechanisms include authentication, authorisation, auditing, 

confidentiality, integrity and availability [96]. The evolution of computers has 

changed this formal conception of what security and/or privacy is. In our time, a 

regular computer user has trivialised these concepts equating them to what might 

befall her computer for reason of being connected to the Internet. Concerns about 

viruses, spam, spyware, etc. have become topics of discussion in our society. 

The ARPANET, a technology specifically designed for openness and flexibility [96], 

is at the root of our current security ad privacy problems with its descendant, the 
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Internet. Their differing goals and uses may have a lesson for ubiquitous technologies. 

As we strive to achieve ubiquitous computing we should emphasize the need to ensure 

privacy before more ubiquitous systems are deployed in society. A gloomy panorama 

presents itself for ubiquitous computing when we consider the possibility of having to 

install patches even in training shoes to avoid being tracked by undesirables. Without 

resorting to yet another media frenzy [25], how can we consider individual and social 

needs for privacy in ubiquitous technologies as we try to populate our environment 

with even more computers? (cf. with the aims of the first school of thought in the 

discussion of context in section 2). When we are still struggling to understand the best 

security mechanisms on the desktop [23], who should be in charge of qualifying what 

is private or not and how that qualification is to be achieved (e.g., dynamically vs. 

statically) in ubiquitous systems? 

Robles et al. [76] argue that the idea of privacy is not about a fixed, static element but 

about one that is socially constructed or determined. Also, the discussion is not about 

public vs. private information, but about shared, personal, central, and distributed 

information. A culture’s evolution affects what it considers private, this, Robles et al. 

affirm, is in harmony with Max Weber’s rationalisation, which indicates that “in the 

process of modernization, societies have transferred practices from the personal 

sphere to the public sphere, thereby making these practices available for scrutiny and 

evaluation” [76]. 

Grossman [44], notwithstanding, argues for a more individualistic perspective to what 

privacy and security are. He argues that security is a concept that should be 

understood in terms of control. Control is what gives people feelings of security and 

independence from an invisible power silently administering their lives. In this way, 

enabling users to decide when, what, and how something is private or not is about 

respecting their inherent rights, and not, as Robles et al. [76] seem to suggest, about 

conforming to a cultural trend. 

In the early days of ubiquitous computing Bellotti and Sellen [5] already discussed the 

privacy implications of ubiquitous computing. They presented a framework of 

feedback and control to empower users with accountability of their information. This 

framework would allow users to respond to question of capture (What kind of 

information is being collected?), construction (What happens to that information?), 
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accesibility (Who has access to that information?), and purpose (What is the use of 

that information?). Bellotti and Sellen [5] left the question open as to how such 

framework should be implemented. In section 8 we offer some ideas for SPAs we 

think fall within this proposed framework. 

The commodity status that some mobile technologies, like phones and PDAs, have 

achieved in some parts of the world suggests that we might need to reconceptualise 

these devices from communication technologies to natural storages of personal 

(intimate) information. Current developments of SPAs seem to exploit this ability of 

mobile technologies actively encouraging their users to create an identity for 

themselves; an identity that might be freely broadcasted to other users of these 

applications. Along with the “identity” of the user, SPAs potentially allow sharing 

other pieces of private information including documents, music, photographs, URLs, 

and any other information available in digital format [66, 85]. It is precisely the nature 

of the information being exchanged and the capacities of the medium used that, in our 

view, creates a type of human-to-human interaction dynamics never before seen. The 

multiple possibilities and unseen factors surrounding this new type of communication 

call for a critical analysis [78] of the possible social implications of such a system. To 

illustrate this situation, consider the following scenario: 

“Two weeks ago, Anne set her profile (in her SPA) to “available.” That 

very same evening she met John at a pub; since then she’s been having a 

budding romance with him. Two weeks later, Anne finds herself arriving 

early at a cafe where she’s supposed to be meeting some friends. She’s 

surprised to realise that in less than 20 min of arriving there she’s been 

approached by two men and a woman. Though most of them have been 

pretty decent in their advances, one was quite rude and obnoxious... in 

broad daylight! It has been clear, however, what their intentions towards 

her have been. Even more striking is the fact that they all claim to be 

friends of some of her friends. As Anne wonders if springtime has 

finally hit town, she realises her profile in her SPA has not been updated 

to reflect her current situation. What she cannot remember is where in 

her profile she may have hinted to the possibility of being open for a gay 

relationship.” 
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This scenario suggests a number of issues to consider in the design of SPAs. At this 

stage, our analysis is limited to those issues surrounding the early stages of 

acquaintanceship between two owners of SPAs. We recognize that in the evolution of 

acquaintanceship or in the development of friendship there must be variations 

according to cultural influences. Every stage of these relationships must have its 

particular characteristics. For instance, there are some tokens of friendship (gifts, 

presents, and even words) that are appropriate to exchange just as a first sign of good-

will or, in the opposite case, as a sign of a strongly established friendship. Also, there 

are circumstances that limit the quality of interaction between two friends, for 

example, when the parties involved are separated from each other. This may illustrate 

how SPAs, because of their characteristics (explained in section 4), might be better 

suited to support only those types of relationships that are constrained to physical 

close proximity. 

As we try to understand this narrow area of human interaction (i.e. development of 

acquaintanceship) enhanced by mobile technologies, we have been inspired, again, by 

the behaviour observed at different gatherings of international students at the 

University of Glasgow. As explained in section 5, that experience has given us some 

insight into different patterns of socialisation among different cultures and how a 

“common ground” should be negotiated to allow further inter-cultural socialisation. 

That experience also led us to consider differences regarding the role of privacy 

among different cultures. Thus, we offer in the next section some ideas aimed at 

improving the design of SPAs which we believe are better understood in light of the 

issues discussed in sections 5 to 7. 

8. Implications for Design 

Our scenario in the previous section portrays the prototypical situation of 

acquaintanceship that poses, at least, the following questions: Who is entitled to 

access personal information stored in any given SPA and why? How much 

information will be revealed? How can access to personal information be controlled? 

And in what situations will be desirable to allow public or semi-public access to this 

personal information? 
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Our design suggestions below target some privacy issues found in current SPAs. We 

provide some answers to the questions above grounding our suggestions in the 

observed social behaviour of international students. These suggestions also try to take 

into account those issues identified by Boyd in the design of online social networks 

(see page 14). We believe our suggestions for a future implementation or refinement 

of the existing state of SPAs satisfy some of the conditions of the framework 

proposed by Belloti and Sellen (see page 27). We must acknowledge, however, that 

our suggestions below have but a weak link to the cultural issues discussed in section 

6 as we are in the very early stages of our research around the expression of cultural 

traits through digital surrogates. In the Future Work section we will present some 

ideas as to how we plan to conduct our research to gather some insight into the way 

different cultures interpret, use, adopt and appropriate mobile technologies. 

A. Diluted Personal Information 

This issue addresses the question of how much information from a particular person 

should be revealed or available to other users of SPAs. As seen in section 7, SPAs 

encourage and facilitate the free exchange of personal information as long as two 

devices are in close proximity. Consider the following: Sarah is a good friend of Anne 

and Tom. However, Anne and Tom are not acquainted with each other. Since Tom 

and Anne have a friend in common (Sarah) it is reasonable to conceive both having 

knowledge, although limited, of each other. A regular friendship between Anne and 

Tom could be developed if they ever happen to meet each other – maybe on the 

grounds of the common friend they share. If this circumstance ever takes place, the 

knowledge each one has of the other will be naturally increased. We believe SPAs 

should aim at supporting this behaviour without essentially altering it. For instance, 

Sarah may store in her SPA all the profiles of her friends, Anne and Tom included 

(i.e., she has a full profile of them both). Because of this fact, Tom is “entitled” to 

have a copy of Anne’s profile and Anne a copy of Tom’s profile. This copy, however, 

is somehow “diluted” implying that Tom has “rightful” access to just part of Anne’s 

profile. The opposite is also true; Anne just has access to part of Tom’s profile. If 

Tom and Anne actually meet each other, if they desire so, they will be in a position to 

exchange their full profiles through their SPAs enabling them to have access to each 

other’s complete profiles (see point D below). This control over the content of the 
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profiles being exchanged based in an acknowledged level of friendship among two 

users of SPAs is what we have termed diluted personal information. This feature, 

then, does not restrict the exchange of profiles. It does, however, limit the amount of 

information that is freely visible from and to each user of a SPA. 

B. Degree of Disclosure 

A closely related issue to the one just described deals with the type and degree of 

personal information that a person may be willing to reveal in a public space. We 

argue that in SPAs the type and degree of information that could be revealed (i.e. 

broadcasted to other users of SPAs) should depend on two factors, friendship and 

location/situation. For instance, a person visiting a club or a pub – both places people 

usually go with the explicit purpose of socialising – probably would not mind 

revealing her location and a small amount of personal information to others, a public 

profile. In the case of international students, we have observed at various social 

gatherings their willingness to reveal what could be called a public profile, that is, 

their names, nationality, courses and mobile phone. Additionally, a public profile 

could also include information like living arrangements, photos, personal websites, 

and various personal interests like books, movies, hobbies, etc. This ability of SPAs to 

reveal (or make visible) a thin layer of intimate information not usually accessible in 

regular real life, face-to-face interaction could support the establishment, at least 

within this group, of loose ties with other members of the international student 

community around, for instance, similar interests or a shared situation. In 

circumstances such as this we distinguish some practical justification for the whole 

idea behind SPAs. 

On the other hand, a full private profile could contain contact information like mobile 

phone number, email address, and other more sensitive information. As indicated, this 

degree of disclosure, i.e., the type of profile being displayed and the type of 

information being revealed, may depend on the level of friendship among users of 

SPAs and the location/situation where a gathering is taking place. Thus, another 

interesting element to research would revolve around the type of information that 

would be appropriate to reveal through a public profile in a place such as a pub, a 

café, a library, or at Church. We discuss this issue later in the Future Work section. 

Additionally, as seen in section 7 regarding personal control of privacy, SPAs should 
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allow their users to explicitly decide what specific piece of information reveal or 

withhold overruling a standard setting based on the mentioned level of friendship 

and/or location. 

C. Management of Public Profiles 

A common feature of SPAs is their ability to collect and display profiles from similar 

devices in close physical proximity. The visualisation of public profiles — profiles 

that, in a sense, are of potential acquaintances — could allow sorting of profiles 

according to a predefined set of queries or common interests. In the case of 

international students, these predefined queries may include, for instance, sorting by 

nationality or course of study. Both elements represent information normally 

exchanged in a regular first, face-to-face encounter opening the possibility of 

developing a friendship around a shared condition. Additional information deemed 

appropriate for a public profile will allow ad-hoc queries to be created. Such ad-hoc 

queries could be similar to those found in popular social networking applications (e.g. 

Flickr) where flat-tagging is used to classify and retrieve information. Furthermore, 

unlike other systems (e.g., Hocman [34]), we argue that public profiles should not be 

automatically stored in SPAs for later passive browsing. Whenever a SPA loses 

connectivity with the ad-hoc network available in a situated gathering, the profiles 

temporally stored will vanish. This purge of profiles will always take place unless two 

persons have the opportunity of becoming acquainted with each other (a situation 

discussed in point D). This suggestion arises from the underlying idea that a SPA 

becomes meaningful within a social gathering and not in isolation. Thus, with the use 

of this digital tool, we aim at promoting involvement with a group of co-located 

people by opening avenues of interaction (through the information being revealed in 

SPAs) right when a social occasion is taking place. 

D. Unlocking Profiles 

If two users of SPAs have the opportunity to become acquainted with each other they 

will have the opportunity to unlock their profiles in each other’s devices. Instead of 

relying on a wireless protocol to exchange digital keys, the process to unlock profiles 

also follows a common practice observed among international students. We should 

highlight that this practice seems to take the form of an exchange of “tokens of 
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friendship” among those involved, a situation we would like to preserve and 

encourage when interacting through SPAs. For instance, when two students from 

different parts of the world get to know each other they may agree on exchanging 

mobile phone numbers. If such circumstance arises, regularly, one of those involved 

will hand over his mobile phone to the person whose mobile phone number has been 

asked for. In turn, this second person will personally input her own name and phone 

number. The advantage of such practice lies in the fact that spelling a foreign, never-

before-heard name poses a momentary problem that is usually sidestepped by 

allowing that person to input her own name and number into somebody else’s mobile 

phone. Consider this: Following an introductory, brief conversation, Xiao Piu (from 

China), asks Jyotsna (from India), to allow him to keep her profile in his SPA, that is, 

to “unlock” her profile in his device — As discussed in C, SPAs collect profiles of 

those in close proximity, thus Jyotsna’s and Xiao Piu’s public profiles are temporarily 

stored in each other devices. To do this, Xiao Piu proceeds to input the first four digits 

of, say, his matriculation number into his own device. In turn, Jyotsna will input the 

first four digits of her own matriculation number in Xiao Piu’s SPA. This process 

unlocks Jyotsna’s private profile in Xiao Piu’s SPA. A similar procedure will be 

required to unlock Xiao Piu’s private profile in Jyotsna’s SPA. (What information 

about Jyotsna is available to Xiao Piu’s friends, and vice versa, was discussed above 

in point A.) 

In the Future Work section we present an outline describing the way in which we plan 

to assess the relevance of the ideas presented in this section. 

Whether SPAs will materialise or not is an issue we acknowledge is open for 

discussion. We feel, notwithstanding, that the current state of wireless, mobile 

technologies points towards similar developments around this convergence of real-life 

social occasions mediated (enhanced?) by technology. The new social possibilities of 

this convergence seem to be exploited by, at least, Microsoft’s upcoming Zune player 

[37] and Nintendo’ DS platform, both enabling some of the issues discussed here. For 

instance, Nintendogs7 is a game that allows and encourages the wireless exchange of 

what could be termed “tokens of friendship.” These novel gaming paradigms are only 

tarnished when we consider the possibility of a children interacting unwillingly and 

                                                 
7 http://www.nintendogs.com/ 



34 

unknowingly with a sexual predator because of the unrestricted nature of these 

technologies. Thus, we consider that our previous discussion is important not merely 

on its technical relevance or because of its exploration of additional venues of human 

interaction relevant to HCI and ubiquitous computing, but more importantly, on its 

ethical grounds, that is, on its critique of the social implications of SPAs if the 

integrity of future users of these applications is not assured [78]. 

9. Discussion 

In this First Year Report I have attempted to review several topics that I considered 

important within the HCI field in general and the ubiquitous computing area in 

particular. I tried to understand, and this may seem odd, why ubiquitous computing 

exists. I went to Mark Weiser’s original writings trying to understand what, in his 

view, was the original aim of ubiquitous computing and what we, as society, would 

achieve because of it. Weiser envisioned a world where computational augmentation 

would be the norm; a world where man dwells with technology, where he remains 

smarter than the technologies surrounding him allowing him the time to ponder the 

meaningful questions of life — the purpose of the world and his life within it [89]. 

Weiser left us too early to appreciate the revolution his ideas would provoke among 

the computing science community and in society at large. The computing science 

community, as could be expected, has strived to achieve his vision. Because of this, 

my aim in section 1 was to illustrate, first, how, in my view, the theories behind those 

efforts seem to differ in their philosophical underpinnings, and second, how the lack 

of an overarching goal in ubiquitous computing seems to leave the door open to all 

sorts of approaches for achieving our individual ideas of ubiquitous computing. 

Perhaps is this diversity of efforts what prompted the UK-UbiNet to articulate the 

Grand Challenge in Ubiquitous Computing8 to unify practices and define projects that 

may bring us closer to this vision of technology pervading our environment. In my 

view, however, this call is still lacking the articulation of an ultimate goal or an 

overall purpose to justify our efforts to bring ubiquitous computing into being. Surely, 

the answer cannot be, and should not be, reduced to technological inevitability [95]. I 

recognize, notwithstanding, that a single goal could diminish the variety of 

approaches to achieve ubiquitous computing. 
                                                 
8 http://www-dse.doc.ic.ac.uk/Projects/UbiNet/GC/index.html 
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The ongoing discussion of context is, I think, an example of opposing philosophical 

views in ubiquitous computing. What I have called the first school of thought (see 

page 5) attempts, in my view, to achieve what AI could not, that is, reducing the 

environment to a set of rules. As seen, some authors have defended the opposite view 

(see section 2 and 3), however, is Weizenbaum [95] who leaves a lasting impression 

on me and who most passionately argues against computational thinking [98], a view 

of the environment as a set of fixed rules. Computational thinking, Weizenbaum 

argues, reduces humans to the status of information processors and, therefore, nature 

to the status of information to be processed. Where, then, within this view, are left all 

those elements that cannot be encoded? Where, then, are left those things that 

differentiate us from other living beings, the very traits that make us humans? 

Weizenbaum further argued that even if computers can achieve that which, within 

some parameters, could be called intelligent behaviour — consider, for instance, the 

case of his own ELIZA program that could resemble an emphatic psychologist 

leading many to believe they were actually talking to another human being — this 

does not imply that both, humans and computers, can be comparable. Intelligence, 

then, cannot be the only parameter to judge similarities between humans and 

computers. First, because intelligence cannot be measured along a uni-dimensional 

scale like IQ, and second, because although computers can be made to exhibit some 

human characteristics, this does not imply that computers can actually experience or 

develop feelings of compassion, love, or patience. These are the result of being raised 

within the emotional environment of a human family. 

Weiser himself rejected the idea of the smart environment full with smart objects [89]. 

Instead, he favoured computational enhanced objects that accomplish simple goals. 

As in the case of the invisibility of ubiquitous computing, an issue discussed in 

section 1 and 2, perhaps even here — as we might conclude from the opposing views 

represented by the many attempts at developing “smart” objects — his views of what 

ubiquitous computing should be were wrong. 

Having attempted but a very brief survey of what I consider opposing views to 

achieve ubiquitous computing, in this case on the issue of context, a topic of research 

that I would like to pursue would revolve around a critical review of the literature to 

identify different philosophical assumptions used so far in the design and construction 
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of ubiquitous technologies. If Chalmers is right, we are indeed building computing 

technologies upon pre-1930s philosophies [28]. How does this affect the technologies 

we produce? How does this affect the users of those technologies? What views of the 

world are enforced by our technologies and what behaviours they promote? 

In section 6 I argued in pro of a socio-cultural approach to the development of a, 

purportedly, social tool like SPAs. I believe this approach is necessary because, as I 

argued in section 4, SPAs try to combine two very dissimilar modes of 

communication (i.e., real life communication and online communication) that are the 

direct result of two different models of social behaviour. What I try to convey with 

this argument is that — and in this I echo Weizenbaum once again — those things we 

cannot formalize and encode in our technologies are usually left out, and thus, lose 

relevance in our discourse. (This tendency in the development of digital technologies 

to create digital surrogates to compensate for its limited powers of representation, but 

ones that, notwithstanding, can be manipulated, was one of the first characteristics of 

ubiquitous computing brought into question by Araya [2] in one of the earliest 

criticisms of this field I have come across.) When we ignore those aspects of life that 

we cannot deal with through computing science (culture in this case) we form an 

erroneous, incomplete, degrading view of users; one only focused on their physical 

and cognitive abilities, but nothing more. This view, in turn, seems to enforce the idea 

that people lack something that can be given through computing technology. For 

instance, consider the justification given by Persson et al. [71] for the development of 

SPAs (i.e., that social behaviour could be enhanced through digital information) and 

our own scenario in section 7. (Araya [2], again, would criticise the marginal value 

and apparent irrelevance of the scenarios proposed, which, interestingly, seem to 

pervade ubiquitous computing.) 

In my view, a complementary topic of research, and one I also would like to pursue, 

would focus in understanding how the socio-cultural background of technology 

developers — in our case, the research community within HCI and ubiquitous 

computing —influences their own creations. How technology embodies the mind of 

its creators is an issue recently discussed by Tedre et al. [84] who highlight precisely 

those cultural biases that developers in the (rich countries of the) Western world 

unwillingly (or is it willingly?) bring to bear in their technologies. In their view, 
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computing science is dominated by the positivist paradigm which conceives reality as 

a set of tangible, static, universal and immutable natural laws. In turn, this positivistic 

view leads to a technological determinism that values only efficiency and 

predictability [84]. As seen in our discussion of context (section 1 and 2), this view 

seems to be of limited utility for the development of ubiquitous computing. The 

positivistic view seems to have no room for a discussion on the importance of culture 

in computing technologies. 

Thus, I believe this research theme would be in harmony with other critical 

approaches in the development of technology that challenge cultural assumptions 

embedded in the technologies of that culture. Critical technical practice, an issue 

mentioned in section 4, along with participatory design, value-sensitive design, 

critical design, ludic design and ambiguity in design [40], critical technical practice, 

and reflection-in-action [78], are all attempts at re-evaluating what we assume is right 

in the design of technology. These, and similar critical perspectives that challenge 

issues ranging from ethical concerns, as in the case of privacy (see section 7), to the 

philosophies that justify our ideas about interaction [15, 27], to the very reasons why 

we build ubiquitous computing [2], might help us understand how HCI can take 

advantage of that socio-cultural background I argue influences the design of 

technologies and, eventually, influences in unseen ways users of those technologies 

elsewhere altering the way they apprehend the world [2, 84]. 

Perhaps my concerns regarding the preservation of privacy in SPAs are exaggerated 

and in the near future, as in the case of mobile phones, we will all carry a device that 

constantly broadcasts our location and our most intimate details. As Chalmers implies, 

the complexity of a device might be a deterrent of early adoption, however, in the 

long run, society masters its devices as long as it has the time to interact with them. 

My arguments on the importance of using cultural dimensions to mediate the 

interaction with and through SPAs may also be speculative since it will always be 

difficult to asses the impact of a technology that has not yet been developed [2]. 

However, as any other person who has experienced the excitement of discovering, one 

by one, what makes people what they are; I wonder if we are justified in our decision 

to alter these dynamics through SPAs? Or, what evidence do we have to proceed in 

one direction or another? 
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From my point of view, the concept of cultural dimensions does not attempt, and 

should not be used, to predict the isolated behaviour of individuals within a society. 

The concept of cultural dimensions, however, has proved useful in understanding the 

behaviour of groups of people within a country/culture. It is my position that within 

this restriction is how the concept of cultural dimensions may be of some use to HCI 

and ubiquitous computing. For example, Choi et al. [20] used these dimensions to 

assess and illustrate features that mobile services should provide according to the 

country where those services are being offered. In other words, the concept of cultural 

dimensions was used to explain why some countries would favour some features 

above others. Is the concept of cultural dimension useful in understanding the ideation 

(formation of an idea), development and use of computing technologies in Western 

and non-Western cultures, and if so, how? 

For instance, for de Mooij [24], the concept of cultural dimensions could be used to 

explain the inventiveness of the Western world. Implicitly, this would also explain the 

emergence of computing technology in the Western world [84]. de Mooij asserts that 

Hosftede’s cultural dimensions can be used to explain this circumstance; cultures with 

weak uncertainty avoidance are more prone to indulge in unconventional thinking, 

allegedly, a requisite of inventiveness. Other cultural dimensions seem to contribute to 

this inventiveness: small power distance favours independent minds, high 

individualism fosters non-conformance, and masculinity promotes a winning 

mentality. All of these characteristics seem to be present in Anglo-Saxon countries 

accounting, allegedly, for high levels of inventiveness in the Western world. John 

Markoff’s history of the development of the personal computer [62] seems to support 

this point. Although criticized for not recognizing the influence of the East Coast, and 

not drawing from the perspective of cultural dimensions, Markoff’s argument 

supports the view that the development of the personal computer is, indeed, the 

product of a very specific milieu: the 60s counterculture in California9. 

The influence of the environment, as understood through cultural dimensions, takes, 

however, less precedence in the model developed by Winston [99] to explain the 

development of technological innovation. Winston argues that supervening social 

                                                 
9 Other Western historical accounts like Hafner and Lyon’s ‘Where Wizards Stay up Late,’ Steven 
Levy’s ‘Hackers: Heroes of the Computer Revolution,’ and Michael A. Hiltzik’s ‘Dealers of Lightning: 
Xerox PARC and the Dawn of the Computer Age,’ seem to spouse this idea too. 



39 

necessities are at the root of inventiveness. Supervening social necessities are, for 

Winston, a number of forces ranging from the “objective requirements of changed 

social circumstances... through to the subjective whims of perceived needs...” These 

circumstances appear to be what really account for the rather common possibility of 

more than one place developing the same idea at the same time. (Take for instance the 

telephone; both, Bell and Gray applied for patents the very same day.) Thus, Winston 

is more interested in trying to demonstrate how any technological development is a 

natural link in the uninterrupted chain of supervening social necessities. Winston’s 

model, nevertheless, does not account for how technology might be shaped in its 

initial conception (ideation) by the individual and unique cultural bias of its creators 

[84], precisely one of my research interests. 

It is my position that computing technologies we use today are the result of an initial 

idea that essentially defines how this technology will be used afterwards. Being the 

product of an initial idea, this technology is the tangible outcome of the mind of its 

creator. While I recognize that a prototype is subsequently shaped by social, 

commercial, cultural, and other various forces that popularize it, my position is, 

however, that technologies we use today are, essentially, the embodiment of the 

particular idiosyncrasies of their original creators [84]. For instance, consider the 

discussion of context in section 2. It appears to be that our ideologies are indeed 

filtered into the technologies we create. Because of this, I believe the field of Human-

Computer Interaction, and in particular the area of ubiquitous computing, is in a 

privileged position to study this issue. In a sense, we are to decide and shape what is 

important in the technologies that eventually will be used by society. My discussion 

of SPAs (see section 4) also tried illustrating this by elaborating, first, on the alleged 

need behind the development of this technology (the seminal idea), and second, on the 

need to better understand the privacy elements inherent to any ubiquitous computing 

development, and on the need to consider those cultural elements that might have a 

role in SPAs (the social influence). 

Additional examples may better support this point. Dan Bricklin, the co-creator of the 

spreadsheet with Bob Frankston, is said to have conceived this application to solve 

what he saw as the problem of having to manually correct linked information in an 
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accounting table10. According to his own account, he “daydreamed” the electronic 

spreadsheet as a sort of word-processing for numbers. For Bricklin, the use of this 

particular metaphor to embody his new idea was a rather natural consequence, first, of 

his former experience as a programmer of word-processing applications for Digital, 

and second, of his current circumstance as a graduate student at Harvard Business 

School. Although some of his ideas were later refined, he originally envisioned the 

electronic spreadsheet as a head-up display on a blackboard-like surface operated 

through some sort of pointing device11. I would like to highlight the fact that the 

spreadsheet became the first “killer application” that justified investing in the 

acquisition of a personal computer and thus, Bricklin is also indirectly responsible for 

the popularization of the personal computer12. A second example is the Walkman. 

Despite some controversies, Akio Morita, the Sony founder, is generally attributed 

with the creation of the Walkman. For Morita, the development of the Walkman was 

not only a consequence of the popularization of the cassette tape, but most 

importantly, of his vision of young people as all-day consumers of music13. Finally, 

Jeff Hawkins’ PalmPilot, essentially the precursor of mobile computing, is the result 

of his own experience carrying a block of wood in his pocket as he envisioned the 

features and possibilities of this new technology14. 

Many questions arise from the previous examples. To what extent technologies are 

influenced by or reflect their creators? How does the cultural environment influence 

technology developers? Assuming that increased global access to computing 

technologies empowers other nations to develop native computing technologies; do 

non-Western computing technologies originate from and embody essentially different 

philosophies, ideals, and overall purposes of technology? Could those alternative 

approaches be understood through Hofstede’s cultural dimensions? Do non-Western 

computing technologies embody different values, ideals and goals? What are some 

examples of these computing technologies? Does computing technology, a product of 

the Western world, facilitate or limit the expression of these traits? Are the 

characteristics of non-Western computing technologies transferable, or are they 

                                                 
10 http://en.wikipedia.org/wiki/Spreadsheet 
11 http://www.pbs.org/cringely/nerdtv/transcripts/010.html 
12 http://en.wikipedia.org/wiki/Killer_app 
13 http://inventors.about.com/od/wstartinventions/a/Walkman.htm 
14 http://en.wikipedia.org/wiki/Palm_pilot 
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intrinsically bounded to the originating culture? Are there any lessons to learn from 

them? [84]. 

Consider now the case of the use of technology. A frequently cited source of 

information documenting emerging uses of mobile technologies is Howard 

Rheingold’s ‘Smart Mobs’ ([75] and website at www.smartmobs.com). Rheingold 

frequently makes a case for how mobile technologies, because of their communication 

features, computing power and portability, empower their owners. In one case, 

Rheingold attributes the uprising in Philippines in January 2001 against the President, 

Joseph Estrada, to the communication abilities of these devices. Rheingold, however, 

has never attempted to draw a link between an observed behaviour that is, according 

to his premise, possible because of a piece of technology and the characteristics of a 

society that make that behaviour possible. 

A number of questions are also identified here. How is the use of a technology 

influenced by the surrounding culture? Can this behaviour be explained through 

cultural dimensions? Would the concept of cultural dimensions be useful in 

anticipating acceptance of a technology by a particular culture? Is the concept of 

cultural dimensions relevant in the design of novel computing technologies? 

As we build ubiquitous computing, I believe we must continue emphasizing the role 

of culture in the development of technologies suited to different ideals, goals and 

conceptions of the world and of our life within it [88]. I believe the guidelines 

proposed by Tedre et al. [84] in the development of novel computing technologies 

that “harmonise” with previous technologies are relevant for our own endeavours. 

They suggest that computing technologies must be, first, relevant to existing 

infrastructure; second, relevant to local needs; third, relevant to local users; and 

fourth, relevant to local culture and society. This, they claim, is necessary because 

“[t]echnological systems are socially produced, and social production is culturally 

informed” [84] We could not agree more. 

I believe that my research could advance this position from the perspective of cultural 

dimensions. From this perspective, I may also be able to contribute to a better 

understanding of the cultural influence in the use, adoption and appropriation of 

computing technologies. In turn, this could contribute to Chalmers’ discourse on 
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ubiquitous computing (see section 3) and the design of technologies that in use blend 

with the task at hand (ready-to-hand), while allowing rationalization of and with the 

technology itself (present-at-hand). 

10. Future Work 

I mentioned before, and this appears to be a reasonable expectation, that technologies 

of the Western world embody Western culture. This, I believe, is also the case in 

computing technology. The question, however, naturally arises as to what are those 

characteristics of Western culture that might be embedded in Western-produced 

technology in general and in computing technology in particular. To address this and 

other related issues I present below a rough outline of my research plan for the 

coming months. 

I have been exploring the nature of computing technology reviewing some critiques of 

Western computing technology. For example, I used Weizenbaum’s critique of AI in 

Computer Power and Human Reason to try to support some arguments challenging 

the view of context, and therefore of humans, as a fixed set of rules that can be 

encoded and represented through ubiquitous computing. Thus, I believe that an 

example of an assumption of computing technology (perhaps not particular to the 

Western world) is that which says that humans and their activities can be reduced to a 

formal set of procedures. (See the discussion of context in section 2.) Readings of 

similar critiques of computing technology15 may be useful in discerning and 

elaborating on those elements of Western culture I argue are embedded in its 

computer technology. I believe this critical review would be in harmony with other 

critical approaches (e.g., critical technical practice, participatory design, value-

sensitive design, critical design, ludic design, ambiguity in design, critical technical 

practice, and reflection-in action) currently being undertaken by the HCI community 

to challenge its own practices. Expected time frame: 3-5 months. 

I pretend to use those elements (i.e., elements of Western culture embedded in its 

computing technology) to perform a critical review of the work produced by the 

Equator group. If these elements actually exist in Western computing technology, they 

                                                 
15 These are some works I am currently reviewing: J. David Bolter’s ‘Turing Man,’ Paul Dourish’s 
‘Where the Action is,’ Mark Dery’s ‘Escape Velocity,’ Brian Winston’s ‘Media Technology and 
Society,’ Edwin Hutchins’ ‘Cognition in the Wild,’ and the work of Donna Haraway. 
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might be discernible in the underlying philosophies and outcome of this group. For 

instance, Chalmers’ ‘A Historical View of Context’ [15] and the unpublished 

manuscript ‘Reconsidering Ubicomp’s Design Ideals’ [16] spell out the philosophical 

approach underpinning his own research efforts and those of the Equator group at the 

University of Glasgow. (Section 3 illustrates this circumstance for at least two PhD 

students in this group.) I would expect that similar philosophical elaborations have 

been produced by other sites and that those themes resonate throughout the work 

produced by Equator. This phase of my research could be complemented with 

interviews with some of the senior Equator researchers to clarify their philosophies, 

views and positions in the development of computing technologies. This phase would 

help me refine an elaboration of those characteristics of Western culture I argue are 

embedded in its computing technology. Expected time frame: 3 months. 

I pretend to complement these critical reviews with a qualitative meta-review of 

published research documenting use, adoption and appropriation of novel computing 

technologies (e.g., mobile phones, digital cameras, online social networks or MP3 

players) among Western and non-Western societies. The purpose of this phase is 

comparing and contrasting how, according to the available research, different cultures 

deal with novel native or foreign computing technologies. Expected time frame: 2 

months. 

These theoretical phases of my research might be supported with some ethnographic 

elements documenting use, adoption and appropriation of technologies among such 

seemingly different countries as the UK or the US and Japan, Korea or China. I 

believe this part of my research could be influenced by the cultural dimensions 

described by Hofstede [49] (see section 6). These cultural dimensions could be used 

to provide a theoretical framework that may explain (a) how non-Western cultures 

interpret, use and adapt technologies produced abroad, and (b) what, if any, are the 

intrinsic qualities of technologies produced by non-Western cultures. To do this, I 

have suggested researching countries that rank very differently in the cultural 

dimensions identified by Hofstede. Consider the following table: 
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Country Index Rank Index Rank Index Rank Index Rank Index Rank
Great Britain 35 42-44 35 47-48 89 3 66 9-10 25 28-29
United States 40 38 46 43 91 1 62 15 29 27

Japan 54 33 92 7 46 22-23 95 1 80 4
Korea (South) 60 27-28 85 16-17 18 43 39 41 75 5
China 80 30 20 66 118

Long-/Short-Term
Orientation

Power
Distance

Uncertainty
Avoidance

Individualism/
Collectivism

Masculinity/
Femininity

 

Table 1 Index Scores and Ranks taken from [49] 
 

The values in this table succinctly illustrate how different countries differ in the way 

they express their identity. According to this table, and as could be expected, the 

United Kingdom and the United States are both societies with a low uncertainty 

avoidance index, a high individualism and a short-term orientation. Japan and Korea 

are collectivist societies with a high uncertainty avoidance index and a long-term 

orientation. However, these latter countries differ in their Masculinity vs. Femininity 

index, setting Japan as the more masculine country from all the countries surveyed. 

China, on the other hand, has the longest-term orientation and a strong power 

distance; it also has uncertainty avoidance and masculinity/femininity indexes 

comparable to that of the UK and the US, but individualism more compatible with 

that of other Asian countries. 

Thus, a first ethnographic study could be conducted in one or more of these non-

Western countries as these countries seem to be different enough from the UK. These 

differences might be relevant to contrast different attitudes towards the use, adoption 

and adaptation of computing technologies. A short stay of 2-3 months abroad would 

give me the opportunity to prepare a first-hand account documenting current practices 

with selected technologies (e.g., digital cameras, mobile phones, or other portable 

technologies) among those non-Western societies. Expected time frame: 2-3 months. 

In a related note, I am in negotiations with Prof. Ibrahim Kushchu at the University of 

Sussex to collaborate in his research on the impact of mobile phones in various 

countries. I believe this collaboration may advance my own research illustrating the 

impact a single technology has across different countries. Expected time frame: 

pending confirmation. 
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A second ethnographic study would revolve around current uses of information and 

communication technologies (e.g., mobile phones, Internet messaging, email, online 

social networks, Web 2.0 applications, etc.) among different cultures. Here, again, I 

plan to make use of the international study community. Through this resource I could 

conduct a number of structured interviews documenting possible differences in the 

use of ICT technologies by people from different parts of the world (for instance, 

students from those countries with the largest representation at the University of 

Glasgow, i.e., China, USA, Germany, India and Greece). This qualitative study might 

provide some evidence supporting the idea that different cultures apprehend in 

different ways foreign technologies. It could also provide some insight as to what, if 

any, are the qualities of native technologies. Finally, this phase might also provide 

some cross-cultural information as to the uses of a single technology (e.g., Internet 

messaging); studies that seem to be rare in the HCI community [42]. Expected time 

frame: 2-3 months from the moment participants have been secured. 

The third and last experimental step I would like to take is related to Social Proximity 

Applications. In sections 4 to 8 I discussed Social Proximity Applications trying to 

elucidate how assumptions built within this technology devised in the Western world 

might mismatch the social behaviour of non-Western societies. Since the concept of 

cultural dimensions is an interpretation of social behaviour and, as indicated 

elsewhere, the full potential of SPAs is, allegedly, experienced when used in real life 

by groups of people, I believe Hofstede’s cultural dimensions could offer a framework 

that might explain different reactions towards this technology because of differences 

in other cultures’ social behaviour. 

In section 5, I offered some reasons why I believe the international student body could 

offer a fruitful ground where to conduct this part of my research. Essentially, it all 

comes down to the availability of a large sample of students from countries ranking 

very differently in Hofstede’s five cultural dimensions (specially, China, USA, 

Germany, France, and Greece.) Because of this, using Nokia’ Sensor I could conduct 

another ethnographic study documenting use of a Western computing technology 

among at least three different samples of users (students): (a) a pool of users from a 

non-Western country, (b) a pool of users from a Western country, and (c) a pool of 

users from multiple countries. This stage could analyze, compare and contrast 
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adoption, use and appropriation of a single technology among different cultural and 

social backgrounds. It has been pointed out to this writer that the international student 

body might not be representative of the social behaviour in their native countries. The 

very experience of studying abroad fundamentally signals behaviour that sets 

members of this community apart from the general population of their own countries. 

This is an issue that I should continue assessing to judge the reliability of the insights 

that may be gained from this experience. 

I suggest using Nokia’s Sensor, the commercial iteration of the original Social 

Proximity Application developed by Persson et al. [72] as I am not aware of any study 

documenting use “in the wild” of this application. I believe the advantages of using 

this application as it is are various. First, it would give me the opportunity to validate 

or deny my criticism of SPAs through the actual experience of using an application 

that does not incorporate some of the ideas I have suggested in this work. Second, this 

alternative would reduce time and costs of development to zero, requiring only 

finding a pool of users willing to experiment with this application. The only 

restriction in sight is the availability of the following models of mobile phones: 3230, 

6260, 6600, 6620, 6630, 6670, 6680, 6681, 6682 and 7610, where this application can 

run. Expected time frame: 3 months from the moment a suitable pool of users has 

been found. 

Alternatively, these same aspects of my research could be explored through an 

application other than a “real” Social Proximity Application, as long as the application 

of choice allows real-life social interaction among groups of people. Perhaps this 

could be achieved through, for instance, the Shakra application developed by the 

Equator group at Glasgow University. This application, and others in the early stages 

of design, attempt to promote increased physical activity among groups of people by 

sharing personal records of physical activity through the capacities of mobile phones. 

Participants in future trials of Shakra and other prototypes could be drawn, for 

instance, from some Asian communities residing in Glasgow who, despite their 

extended exposure to a Western society, seem to continue exhibiting some behaviour 

specific to their native countries. This alternative would also require a group of 

Western citizens to compare and contrast different uses associated with different 

cultural/social backgrounds. Whether international students or regular citizens, the 
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insight gained from this phase of my research could illustrate some considerations that 

might be useful in future development of Social Proximity Applications. Expected 

time frame: Unknown. Using this alternative would require coordinating efforts with 

other members of my research team who own the application and the hardware 

infrastructure where it runs, and whose future research plans, at this moment, I 

ignore. 
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