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As we draw towards the end of the first decade of the twenty-first century, digital
design research faces a complex conceptual and analytical landscape. This is one
that concerns relations between multiples of tools, technologies and information
systems, their social semiotic, multimodal mediations and cultural practices, and
their interpretation. Given the scope of interdisciplinary practices and theories that
are to be found in much digital design research, researchers in this field are faced
with considerable challenges in identifying, selecting and applying analytical
frameworks. This is more pronounced when digital design research entails a multitude of practices and knowledges, as demonstrated in Chapter 2.
In this chapter we have selected some of the major frameworks that we include
in our own research into digital design. Some of the main thematics that we take up
in the sub-sections below that are related to these perspectives on analysing digital
design are: collaboration, complexity, relations, translations, transformation, mediation and positionality. The perspectives we present are not all-inclusive. Nor do we
claim their sequence suggests an order of superiority. Given that this is a selection
of perspectives and domains in which they have tended to be applied, readers may
well find scant mention of their own areas of research into digital design, such as
the emerging ones of service design or experience design (e.g. Morello 2000;
McCarthy and Wright 2004; Norman 2004).
In taking up these views, a number of key issues arise. To what extent are these
perspectives and critiques explicitly articulated as part of already existing research
into digital design? How do they influence and impact on its construction? In what
ways does previous research on design impact on research into the digital? These
are approaches we carry into Chapter 4 on research methodologies as well as into
part two of the book and its case-like chapters. Addressing these issues is not simply
a review of research literatures in different domains, but a take on the frameworks
and approaches that have been adopted and circulated.
Much of research into design has its genesis in studies of engineering and industrial design, where a certain degree of positivism prevailed. Yet this was certainly
not all that has transpired since the 1960s and 1970s in face of the expansion of
design practices and education, as well as in related research with a focus on
action (Schön 1983, 1987) and discursive interpretation (e.g. Krippendorff 2006).
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In terms of explorations into digital design, the domain of Communication Design
research offers a multidisciplinary approach for inquiry into interactions and relations between systems, tools and digital articulations where the design for communication, whether, for example, narrative or aesthetic, is central (see for example
Chapters 7 and 8). Such a focus, alongside those developed by CSCW researchers
on practices, as well as attention to the socio-technical developed by feminist analysts, are a counterweight to the approaches in some of the major, and indeed dominant, fields of inquiry into the digital, such as Human Computer Interaction (HCI)
or Computer Mediated Communication (CMC). Where we ourselves hold various
analytical approaches, we have a shared concern with the design of contexts, uses
and experiences for situated and engaged participants.
Multiple analytical perspectives are critical to building understanding of existing
and emerging digital design practice, knowledge and critique. These perspectives
and approaches are concerned with investigation into collaborative, cultural, semiotic, technical, and communicative contexts in, for, and by design (Frayling 1993).
This is to place weight on the cultural resources, and mediated significations in and
through designing, in addition to consideration of tools, systems and use, and on
relations to them as well. As mentioned in Chapter 2, practice-based research links
analytical frameworks with emerging and established practices of designing and
researching (e.g. McCullough 1996; Grillner and Ståhl 2003; Rust et al. 2007).
Our views on digital design research are not simply gathered through academic
study; they are informed by skills and insights garnered from working with different
designers and in engaging in design. They have also been arrived at by way of connecting design and analysis in practice-based inquiry through which, for example,
we have experimented with participation, aesthetics, narrative, and rhetoric in the
design of digitally mediated communication (e.g. Liestøl 1999; Morrison 2003).
Our collective understanding of digital design is also informed by our disciplinary
and multidisciplinary training and experience. On the one hand, we have formal
established academic disciplines that provide us with robust theoretical approaches
from which to investigate, analyse and critique digital design. On the other hand,
we have all worked in various disciplines and also between and across them (e.g.
Liestøl 2003; Wagner 2004; Jacucci and Wagner 2007). Taken together these perspectives and practices help to critically and analytically engage with emerging
technologies, practices and their material, mediated and participant discourses.

Collaboration and Participation in Digital
Design Work
Computer Supported Collaborative Work
Most of CSCW research has been focusing on understanding and developing
technologies that can support both the immediate interaction in small groups and
collaboration in complex, distributed, work settings. Over the years, ethnographic
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studies of actual cooperative work in domains such as air traffic control, hospitals,
manufacturing, aircraft maintenance, software engineering, and so forth, have
contributed a range of more or less elaborate and more or less successful frameworks that address specific types or aspects of cooperative work. CSCW researchers
are also investigating technologies in the home and have started looking into social
computing.
Typical of CSCW research is its focus on work practices, and its strong connection
with ethnography has resulted in highly detailed analyses of such practices that
cannot be easily found in related research fields, such as, for example, organization
theory or social studies of technology. Also work inspired by Actor Network
Theory (ANT) hardly reaches the level of detail to be found in ethnographic studies
of practice ‘in the wild’. CSCW research also reaches beyond CMC (computermediated communication), which mostly looks at communication as an activity
abstracted from people’s actual practice and investigates use of generic applications,
such as email, chat, instant messaging, and so forth. Moreover, CMC research may
be seen to be reactive, concentrating on evaluating technologies that already have
been deployed, whilst CSCW is strongly committed to informing the design of new
applications and systems.
The question then is what CSCW research can contribute to understanding and
building new digital designs and digital design research? Based on an ethnographic study of location-based games, Crabtree et al. (2005) make an elaborate
argument for including ‘ludic pursuits’ in CSCW research. In this study they show
how ‘through map reading and orienteering, sweeping the streets, and managing
interruptions, runners concert and orchestrate interaction, methodically so, time
and time again’ (2005, p. 18). They apply concepts developed within CSCW
research, such as routines, distributed coordination, working with constant interruptions, surreptitious monitoring, and distributed awareness in their analysis. We
do not want to enter the argument here about how relevant studies of complex
work settings (of which there are far too few) are for CSCW research and certainly
do not advocate a general move towards studying ‘ludic pursuits’. But we feel that
a CSCW perspective can contribute to understanding new digital designs, if workrelated or not.
First of all, CSCW researchers study design practice and they have done so in
fields such as architecture (e.g. Schmidt and Wagner 2004), multimedia design
(e.g. Bellotti and Rogers 1997), software development (Grinter 2000; Rönkkö et al.
2005), and so forth. Secondly, they can examine the ways users participate in the
co-evolution of some digital designs, such as blogs, Wiki or other social computing
applications. ‘People engage in cooperative work when they are mutually dependent
in their work and therefore are required to cooperate in order to get the work done’,
Bannon and Schmidt (1992) have argued. This also applies to new digital designs
that are articulated collectively. A good example is the account of the making of
Underskog (Chapter 8), a web-based social calendaring service. Morrison et al.
describe the emergence of Underskog ‘through the expressive activities and interchange of needs and wants between the participants to the service and its designers’,
in an ongoing process of design refinement. The authors used what they call
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multimodal ethnography which combines an analysis of a diary one of the codesigners kept, recording all the design decisions (among other things), with textual
analysis of screenshots illustrating actual use, as well as users’ design contributions.
Although rooted in an activity theory framework and multimodal discourse analysis
(more than in CSCW research), a notion of collaborative practice emerges from
their account, partly co-located, partly distributed, with participants expressing
their ideas of use and suggesting new features through the multimodal genre
Underskog affords.
The authors refer to participants’ multimodal articulations. Here the term
articulations seems to be used in a rather generic way, in contrast to CSCW
research, where articulation work denotes the ongoing adjustment of action in
view of the relentless contingencies that are to do with the situatedness of all
social action, hence the fact that practice takes place locally, in specific and
known contexts of interdependence, uncertainty, particular resources, competing
tasks, shared conventions, and so on (Gerson et al. 1986). Collaborative activities
require co-actors to articulate – distribute responsibilities, explain, guide, align,
clarify misunderstandings, and so forth. Articulation work is an integral part of
collaborative work and, at the same time, a sort of ‘meta’ activity: ‘Articulation
work is work to make work work’; it comprises all the ‘activities undertaken to
ensure the articulation of activities within the cooperative arrangement’ (Schmidt
2002a: 462). This is an interesting perspective when it comes to analysing social
software, such as Underskog. How to distinguish articulations that ‘make work
work’ in the sense of communicating events, aligning people’s activities, and
communicating needs and ideas to designers? How to identify these articulations
as being part of a material practice and how to characterize this practice – by
shared artifacts (the webpages to read and contribute to), procedures, discursive
or representational conventions?

Interaction Through Artefacts
Many researchers have addressed the crucial role of inscription and material artefacts
in cooperative work. It is typical of cooperative work in modern work settings that
multiple actors so to speak interact ‘through’ a collection of artefacts of various
kinds. A number of interesting studies have been published over the years, analysing
wallboards for scheduling (Whittaker and Schwarz 1999), flight progress strips
(Hughes et al. 1992), patient records (Berg 1999; Fitzpatrick 2004), CAD plans
(Henderson 1999), the affordances of paper (Sellen and Harper 2002). These and
other studies have demonstrated the role of artefacts – tools, machines, infrastructures, documents, and other physical objects – in making work visible, structuring
communication, providing workspace and template, helping manage interdependencies, and so forth. They have studied how artefacts are created and shared as part
of collaborative activities. In their analysis of architectural practice, Schmidt and
Wagner (2004) talk about the crucial part representational artefacts, such as CAD
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plans, scale models, samples of building materials, 3D visualizations, have in making
the invisible visible, specifying, making public, persuading others (of a design idea),
enabling designers to explore, evaluate options, and so forth. They also point at the
multiplicity, multimediality, multimodality, and openness of many of these design
artefacts. Morrison et al. (2007) examined such multiples in artefacts of coordination and coordinating artefacts with respect to the mediation of new waterfront
properties (see also Chapter 7).
What are the artefacts to study when it comes to new digital designs? In their
study of multimedia producers Newman and Landay (2000) have described some
of these artefacts in detail. High fidelity mock-ups for instance ‘contain(ed)
images, icons, rich typography, and sophisticated colour schemes, and these
details of the visual presentation were meant to be taken literally’ (2000: 266).
Another example of visual artefacts used in multimedia production are storyboards, which provide a schematic illustration of the interaction sequences in an
informal way. Linking and navigation are usually presented as sketches on paper
or in the form of ‘site maps’. These are designers’ artefacts but in many digital
designs we have user–participants actively create their own multimedial artefacts
or modify and annotate those provided by others and it is this co-created multiplicity
through which a design is involving and being transformed. When it comes to
mixed-reality applications, we experience and have to consider intriguing new
mixes of material and digital.
Going back to the example of mixed-reality technologies and a tangible user
interface in support of groups of urban planners, citizens, politicians, etc. in
collaboratively envisioning urban change (the ColorTable described in Chapter 2),
we can distinguish two types of artefacts: the tangible user interface of table,
colour tokens, and other physical devices, on the one hand, the mixed-reality
scenes users co-construct on the other hand. Observing the evolving material
practices around this set-up, we can analyse how users communicate through
participating in the construction of mixed-reality scenes, and how this highly
visible, expressive enactment of ideas is, in turn, an invitation to others to participate, co-experience, and contribute to this dynamic enactment. We can also
understand how interacting with tangible objects is an important part in expressing and experiencing a mixed-reality scene and how their shape and texture contributes to this (Maquil et al. 2007).
Jacucci et al. (2009) describe another tangible user interface, the CityWall, a
multi-touch screen, which, installed in a public place in Helsinki, invited passers-by
to physically manipulate and share images they had sent by mobile phone. The
authors show how the particular size and interaction technology of the CityWall
supports bodily interactions with the display; for example, gestures like photo-moving
and scaling turned into games like Pong playing. Content on the wall and features
of the interface were used as resources to coordinate activity or to create eventful
episodes. Also the presence of strangers – people walking past the installation,
sometimes stopping by to observe what went on – had an effect on players’ activities
at the CityWall, which can be perceived as a performance in the city space. This is
similar to public art projects that engage audience participants in large scale
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p erformative activities that involve a medley of design, programming aesthetics and
embodied interaction that results in shared experience and meaning making in a
mixed reality setting (e.g. Lozano-Hemmer 2001).

Boundary Objects
CSCW research has examined the role of boundary objects (e.g. Bowker and Star
1999) – objects that are an interface between various communities of practice – in
collaboration. Boujut and Blanco (2003), in a paper on cooperation in engineering
design, introduce the concept of ‘intermediary objects’, which they see as central
to forming a common understanding of a design situation:
More precisely we think that co-operation can be considered as a process of “disambiguation” if it is properly framed. Negotiation and compromise setting are particular ways for
creating specific shared knowledge. The concept of intermediary objects can provide a tool
that allows the production of a conceptual frame that formalizes and represent this shared
knowledge through objects and various representations. (Boujut and Blanco 2003: 216)

We can think of the set of technologies, such as the mixed-reality tools described
above, as supporting the creation of ‘intermediary objects’ that help make the transformation process of an urban site more collective or, in the case of the CityWall,
augment the local urban experience with remote experiences represented by
shared images.
In a recent paper, Lee (2007) introduced the notion of ‘boundary negotiation
artefacts’, arguing that negotiating boundaries may be considered a special form of
cooperative work, where actors discover, test and push boundaries. In relation to
Underskog, the ColorTable and the CityWall, this notion suggests we may look at
the emerging new digital designs as challenging boundaries and notions of artefacts, and as inviting participants to negotiate and redefine those boundaries:
between private and public, material–physical and projected, design and use,
professional competence and the perspective of informed citizens, and so forth.

Awareness
Another powerful concept connected to CSCW research is awareness. First thematized as peripheral awareness, as an aspect of professional practice in co-located
environments (Heath and Luff 1992), awareness as a concept emerged in CSCW ‘as
a placeholder for those elusive practices of taking heed of what is going on in the
setting which seem to play a key role in cooperative work’ (Schmidt 2002b: 285).
Schmidt argued that ‘awareness’ is not the product of passively acquired ‘information’ but is a characterization of some highly active and highly skilled practices:
‘Competent practitioners are able to align and integrate their activities because they
know the setting, they are not acting in abstract space but in a material environment
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which is infinitely rich in cues’ (Schmidt 2002b: 292). Awareness also became a
design feature for distributed workspaces, where it can be supported through, for
example, sharing materials, representations of people active in the space or notification mechanisms. A lot of interface mechanisms in support of presence have been
invented, from embodiment solutions to the use of colours and characteristic sounds.
Awareness cues form a useful concept in many digital designs. Licoppe and Inada
(2005) in their analysis of the use of a geo-localized game in Japan, show how gamers may become aware that their unknown co-gamers are on the same commuter
train and perceive this as a legitimate pretext to initiate a physical encounter. They
describe this situation as: ‘Equipped players are hybrid beings; they perceive the
world from their own bodies but also perceive themselves as icons on the map of the
radar interface. … The “onscreen encounter” in which the protagonists are able to
perceive their respective icons on the screen map and to share that perception configures a form of encounter peculiar to context-aware cooperative devices’ (Licoppe
and Inada 2005: 11 and 14). Similarly, Jacucci et al. (2007) describe their observations with CoMedia, a mobile application supporting distributed spectators of a large
scale event to share and co-experience, in terms of awareness. CoMedia features
several awareness cues. The application provides users with cues about the context
of other members (their physical location and time of being there), nearby members,
usage of the phone. In addition, several other cues about the activity of the member
inside the system, like the presence of a member in a story, are conveyed.
Gaver (2002) has explored additional aspects of awareness which he calls ‘provocative awareness’, concentrating on forms of interaction that are more sensuous,
less explicit and symbolic. Particularly interesting in this approach is the use of
ambiguity to increase people’s engagement. We can also see from his work that we
can approach awareness as not ‘merely’ a cognitive phenomenon but one that
allows the addressing of a wider range of emotional relationships. The ‘Bench
Object’, for example, provides peripheral awareness of other people, but in a form
that is unfamiliar and disturbing. Its effects rely on two features: first, in using
warmth to indicate the presence of another person, the bench conveying a direct
sense of their corporeality; second, its situation in a public space implies intimacy
with strangers, challenging assumptions of public inaccessibility to which urban
dwellers are accustomed. Gaver stresses that work like this ‘reflects a stress on the
evocative potential of design concepts, their ability to provoke understanding and
imagination, and implies a form of evaluation centred on the richness of insights
and inspiration they may offer’ (Gaver 2002: 478).

Classification Systems and Archives
Finally, CSCW researchers have also embarked on studying classification systems
and archives. Schmidt and Wagner (2004), in their study of architectural practice,
have identified highly specialized artefacts and material practices that help architects
manage the complexity of coordinating and integrating collaborative activities.
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They call such combinations of coordinative artefacts and practices ordering systems
and argue that, in many areas of work, developing, modifying and maintaining
such ordering systems is a part of collaborative work. Ordering, indexing, classifying, and searching are important activities in museums. As the study on sustainability (Chapter 9) shows, new digital media and the widening opportunities of
representing artefacts, their history, their reconstruction, as well as the perspectives of different disciplines, pose considerable challenges to established classification systems.
In some digital designs the issue is how to capture complex personal and cultural
associations rather than establishing a scientific systematic. The physical world offers
different types of archives and ordering systems – boxes for keeping items together,
books for creating sequence, narrative, and links between image and text, walls for
hanging, etc. The digital world, with its possibilities of linking multimedia materials
(including sound and video), and its openness to the participation of many people of
mixed and unknown competencies and perspectives, may make established ways of
ordering and classifying obsolete. Asked to transit the borders between factual and
fictitious, original and imitation, and to look for strange combinations and weird
neighbourhoods, users have to develop new practices of ordering and searching.
Stafford (1996) sees nothing totally new in this. She compares today’s Internet
searches with pre-scientific practices: ‘Much as today’s students select an icon by
touching a keyboard or manipulating a mouse, eighteenth century-beholders of polymathic diversity mentally clicked on a theatrical roster of automata, watch-works, and
decorative arts in a fantastic case’ (Stafford 1996: 75). This perspective reaches
beyond work but it challenges CSCW research into identifying collaboration patterns
and sustainable practices.
CSCW research mainly focuses on work practice, although this view is subject
to a heated debate. With regards to digital designs that are not necessarily part of
work, it offers a methodological challenge that is to do with its high standards in
producing detailed ethnographic accounts of practices, and it proposes a set of
powerful concepts for analysing such practices that reach beyond the textual and
ground meaning making in material practices of producing, engaging, evaluating,
performing, and so forth.

Networks and Relations
Making Relations in Digital Design
Actor Network Theory (ANT) deals with the complexities of knowledge production in a very specific way. Originating in studies of scientific knowledge production which saw science as socially constructed, ANT opened up for the analysis of
social relations inscribed in science as well as technology. More recently this
approach has also been used in studying design processes. A key perspective within
ANT is the ‘network’ of actors, human and non-human. This network mediates the
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emergence of an object of inquiry or design. In design knowledge production this
happens on several related levels. It involves not only collectives of designers but
is shaped by infrastructures, policies, ideologies, and relates to the cultural and
historical roots of a society.
What makes ANT especially attractive for design research is its focus on the diversity of ‘actants’ (or actors as Latour more recently prefers), on design negotiations,
and on the divergent understandings of the ‘what’ and the ‘how’ involved in collaborative design processes. ANT draws attention to the ‘politics’ in design, through
its understanding of designing as inscribing the object, the medium or the materials
with competences, motives, and political ‘prejudices’. Akrich (1992: 208) phrases
this as follows:
Designers thus define actors with specific tastes, competences, motives, aspirations,
political prejudices, and the rest, and they assume that morality, technology, science, and
the economy will evolve in particulars ways. A large part of the work of innovators is
that of inscribing this vision (or prediction about) the world in the technical content of
the new object.

This perspective goes beyond the notion of a co-operative ensemble used within
CSCW research, or the focus on activity systems, as it is more dynamic, focusing
on the changing configurations of actors. CSCW research focuses on material
practices and the artefacts that are created, shared, and read as part of these practices, analysing their format, content, and structure and their material–social reali
zations; ANT focuses on their role as ‘actants’ that drive processes of negotiations
and translation.
As a framework for studying design, ANT offers several experimental ways of
following relevant actors in their contextual networks and networks of translation,
with an emphasis on heterogeneity and multiplicity. These have import for digital
design research. The approach has been criticized for its ‘Machiavellian’ departure
point that tells the story from the point of view of the strong actors. Rendered invisible are those that are left out of the world-building activities (Cockburn 1992) and
the marginalised, that do not fit the pattern of configured networks (Star 1991).
ANT-based studies do not necessarily focus on the weak relations, the actants with
less capability or potential for a network and the actants that do not pass the obligatory
points or align to the network. What relevance do they have for the building of relation between the actors inside a network? The critique has been successful in that
is has drawn attention to ways of thinking of difference. Strathern (1996) points out
that relations can be based on difference and discontinuity. This critique draws
attention to our conception of what a relation is (Hetherington and Law 2000) and
asks that digital design research pay attention to ‘difference’ and disjuncture as part
of understanding relations and their emergence in digital artefacts and the cultural
expressions voiced through and in them.
In the 10 years or so of ANT-related writings and discussions, the focus of the
framework and its uses has developed. From being used as a theoretical framework
for analysing relational structures in development of technology as successful stories,
ANT is now increasingly understood as a methodological framework for describing
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complex processes in heterogeneous networks (Law and Mol 2002). ANT addresses
complexity by taking multiple points of departure, with humans and non-humans
not just relating directly but also as part of the cultural, historical, institutional, and
political context of a project.
‘Post-ANT’ places greater weight on heterogeneity, on political negotiations in
democracy, and on multiple ontologies (Spinuzzi 2003). In this way, ANT provides
a semiotic framework for making available descriptions ‘which differ in important
ways from many traditional social science approaches’ by providing ‘an attitude
and method emphasising sensitivity to the multiplicity of world-making activities’
(Gad and Bruun Jensen 2005). The post-ANT approach focuses on multiple voices as
‘it is not possible to draw everything together to offer a single account’ (Hetherington
and Law 2000: 129). These multiple voices are captured by the notion of ‘actantrhizomes’. ‘Rhizome’ is a term used in several recent studies related to design to
describe the relation between material and non-material processes. This metaphor,
drawn from biology, illustrates the underground, horizontal stem of a plant, especially related to ferns, that sends out roots and shoots from its nodes, has been used
by Deleuze and Guattari (1989). In their work ‘rhizomes’ also stands for how invisible
connections can be part of world-making.

Symmetry, Agency and Translations
An important perspective in ANT, as compared to general network perspectives in
sociology and theories of politics of knowledge production, is the symmetrical
positioning of humans and non-humans, of human and material (machine) agency.
It is because of this thinking of humans and non-humans that ANT is increasingly
used in studies of the relation between technology and the social. Further, ANT’s
perspective on network-building is not reduced to the networks per se but to what
makes participants capable of negotiating their own goals within other actors’
building activities. In this way, ANT focuses on agencies instead of actors, taking
capabilities and potential as its departure point. The more refined concept would,
therefore, be to speak about ‘actors’ as the role that allows them to move in networks. The actant may be an individual or collective, it may be human or machine;
actants are the driving force of the network building activities.
Networks also inscribe actors with values, programmes or facts; actors denote
networks by their linkages and relations. But actants also negotiate the programmes
of a network; actants persuade other actants to become allied so to make their
programmes strong. They align or do not align with existing networks, and they
accept or do not accept obligatory points of passage set up by powerful actants. In
this way the ANT approach provides a set of concepts that are useful as methodological tools for describing and bringing to the forefront issues that are relevant
for understanding the outcome of transformation processes. Translation is one of
the key concepts of ANT. It is used to describe processes through which actors
relate to each other (Latour 1987, 2005). As a result, actor-networks are understood
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as networks of translations (Callon 1986), where translations are the result of
compromises and mutual adjustments.
Translations are an important part of building alliances and relations. For
Callon (1991: 143), they are the elementary operations that move the process of
science or design. For Callon, ‘… the elementary operation of translation is triangular: it involves a translator, something that is translated, and a medium in which
that translation is inscribed.’ The term ‘translation’ can be understood as describing
a drift or mediation in our intentionality while using technology. The strength of the
notion of translation is that it resonates with observations of how an emerging
design is expressed in different media and materials, representational formats and
scales (Shiga 2007).

Circulating References
For studies of knowledge-building and communication (that may also entail design),
the notion of ‘circulating reference’ is of special interest. It points to elements of
continuity in processes that cross time and space: ‘It seems that reference is not
simply the act of pointing or a way of keeping, on the outside, some material guarantee for the truth of a statement; rather it is our way of keeping something constant
through a series of transformations’ (Latour 1999: 58). This aspect of continuity in
changing processes also captures the historical aspect of the actor network processes, in the way that historical trajectories influence the negotiations involved in
design processes (Stuedahl 2004). Continuity also characterizes some of the knowledge traditions that are involved in design processes. Even if design processes
involve new knowledge and understandings, the departure point is knowledge traditions where knowledge and ways of understanding are related to specific practices
put to work. Circulating references here explains the historical background of the
different translations that actors provide in the networks, in that former understandings are referred to and circulated in a new setting. Circulating references provide
continuity in the network, and the possibility of building trust in the quality of a
‘statement’, such as a scientific result or a design argument. Circulating references
describes how traditions and ontologies are part of knowledge building processes,
pointing to how former knowledge actually works as frameworks for the interpretative translations that circulate in design processes (Stuedahl 2004).
Linde (2007) uses the concept of circulating references differently. He points to
how ‘circulating references’ describe ways in which ideas and expressions are
transformed throughout the design process:
Design ideas gain material significance as they are expressed by the designer in the form
of different design representations. They are subject to metamorphoses and conceptual
change and they are subject to further materialization in new representations. This is done
in relation to the previous expressions, and those expressions circulate like Latour’s references, not only until the designers take a final decision, but they are also subject to change
through the appropriation of the users and integration with culture and everyday life.
(Linde 2007: 89)
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Analysing a diversity of digital design practices (architecture, installation art,
interaction design), Linde describes how designers develop a multiplicity of
design representations in parallel (e.g. in the case of architects sketches showing
forms of for example façade, detailed plans, drawings showing atmospheres and
situations, 3D models, and collage of visual and tactile material) and that these
heterogeneous representations are often manipulated simultaneously. He argues
that in design work, in particular in artistic work, ‘the experience of the transformations is equally important as the experience of the object’ (2007: 16).
Furthermore, ANT draws attention to the relational and non-singular aspects of
objects and of materialization processes. Objects are performed and they are emerging. Storni explicates this view with respect to design, arguing: ‘In fact, rather than
talking about ontological multiplicity (according to which the object becomes a
completely different one in different places), I would rather prefer to talk of a metonymic plurality where the object is not a different object per se but it is rendered
as such according to different relational circumstances which activate different elements, features and characters of the same, never simple and single, object’ (Storni
2007: 378).
Using a richly documented case of jewellery design (and a second case of interaction design), Storni analyses the translations and alignments that happen in a
network of human and non-human actors, including all the different materials and
techniques that are used for shaping the jewellery and making it machine-producible.
He also offers a reading of the object-in-design as undergoing a ‘passage from thing
to object’. This passage, he argues, may be viewed as a move towards ordering and
assembling rather than diffused. Here the thing may refer to gathering of the
human – from designers right through to customers – and the non-human. Through
association the thing becomes object. What applies to jewellery design is the more
relevant for understanding digital designs where there is no ‘final’ object but an
ongoing chain of associations and translations.
The process from thing to object is a negotiation process between not only the
‘beast’ of the material in the forefront, but also the material history of this beast:
the circulating references and the former and tacit knowledge that is bound to the
material, and that has to be negotiated and transformed into new knowledge. This
makes for an understanding of ‘relations’ in actor networks as including a relation
to the material (the physical negotiation with the material), as well as a negotiation
with former practices and knowledge traditions that are culturally, as well as
socially, established and embedded in the same material (Stuedahl 2004; Clausen
and Yoshinaka 2007). This is what we take up in Part 2 of the book.

Performing Relations
Law and Singleton (2000) point to the subject of technological use and talk
about a performative turn in Science Technology Studies (STS) research and in
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studies of social construction of reality. What is significant in this approach is
the bonding of ontological and epistemological in the act of performance. They
write that:
The differences between realism and pragmatism are important, but neither share the performative assumption that reality is brought into being in the process of knowing. Or, to
put it more precisely, neither would assume that the object that is known and the subject
that does the knowing are co-produced in the same performance, that the epistemological
problem (what is true) and the ontological question (what is) are both resolved (or not) in
the same moment. (Law and Singleton 2000: online)

This attention to the performative offers us some means of attending to the emergent
in digital designing. It also allows us to attend to the enactment of digital designs
in our own uses and shapings of them. These too are co-present in that they cannot
come into being without one another. Actor Network Theory and STS have
applied the performance perspective to their own stories, ‘following the actors’
(Latour 1987). In her study of the construction of health programmes to investigate and support work into aetherosclerosis, Mol (1998, 1999, 2001) has argued
that in order to examine performance in settings such as these, one needs to see
how such co-ordination is realized and the implications and effects this has on the
very shaping and performance of that network. Here, as Law has also argued, the
narratives that parties to such networks build, exchange and perform are central
because the building of a network is also a performance’ (Law and Singleton
2003)
In this view, performativity focuses on the negotiations between actors, and
invites us to study purpose, intentions and strategies, those that are visible and
articulated as well as those that are invisible and silent (Stuedahl 2004; Mörtberg
and Stuedahl 2005), that build the constituting forces. This focus is valuable for
design research. It may enrich research related to the design process, the collaborations between participants, and understanding of users’ relation to designed
products.
With respect to exploring digital design, there are many strengths in analysing
relations, performance and networks. Concepts such as translations, negotiations
and circulating references undoubtedly offer us powerful means for addressing
the complex formations and shapings of socio-technical spaces in and via digital
design. However, these approaches do not fully take into account the multiple
intersecting activities and mediations that characterize much of the emerging
nature of the digital in which relations are also made between the socio-technical
and the humanities. We take this up later (see Chapter 9) with respect to sustainability and design.
In the next subsection we further examine the importance of the social and cultural in exploring digital design analytically, with reference to Activity Theory,
semiotics, ‘new media’ studies, rhetoric and genre theory. Discussions between
ANT and Activity Theory are in the process of being expanded from a somewhat
earlier binarism about their ontological differences (Latour 1996; Miettinen 1999)
to points of limited complementarity (e.g. Morrison 2010b).
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Socio-Cultural Perspectives
On Communication Design
Digital design processes, products and services come into being by virtue of the
interplay of technological affordances and mediational potential. The interplay is
realized as mediated discourse and communicative articulations. These technologies and mediations are ones that are situated in socio-cultural contexts and practices. Such contexts and practices concern the emergence and exploration of the
new as well as ways in which we access and inscribe earlier conventions and
knowledge. A socio-cultural perspective on digital design is composed through the
medley of inter-related theoretical concerns and their relations to praxis. Central to
these concerns is the principle that meaning making is situated in shared and intersecting communicative and cultural activities. These activities include the technical
and the textual, the social and the symbolic in designing the digital.
In this subsection we link and situate the psychological, the semiotic, genre,
rhetoric and communicative in researching digital design. From psychology we
draw on cultural–historical approaches that have collaborative and reflexive meaning making at their core. Concerning semiotics, our focus is on social semiotics and
shared design, culturally situated enactment and participative meaning making.
Typologically, rhetoric and genre are important in digital design when user and
participants’ views and enactments increasingly percolate the many and flexible
layers of designing in digital systems and with digital tools. Designing and realising
cultural artefacts also place digital design discourses, both as processes and products, as part of digital communication design. In making explicit these links to the
communicative – as representational, mediated and performative – we build on
views on interaction design (Löwgren 2002; Löwgren and Stolterman 2004) that
move away from earlier functionalist stances on human computer interaction to
instead link interaction with culturally mediated communication. Different aspects
of socio-cultural perspectives on digital design are taken up in four of the casebased chapters in Part 2 of the book.
From a socio-cultural perspective, digital design research builds and analyzes
design for, and communication through, digitally mediated interfaces.
Compositionally, curatorially and choreographically, these are socio-cultural interfaces. They come into being via our rhetorical and articulatory moves between
database and digital document (e.g. Manovich 2003) as well as our situated practices through which they are materially constituted. As mediated discourses of
design and as design, these moves entail shifts between input and output devices
which themselves are not simply neutral ‘participants’. Importantly, this involves
the multimodal mixing of retrieved, found and inserted cultural, symbolic and
mediated material that entails a complex blending of design practices and user
knowledge and experience. This too leads to matters of digital materiality that concern text production, media types and multimodal constructions. There is a need to
examine the design for the potential ‘texturings’ and types of media, for example
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the style, texture and role of photos in blogging (Cohen 2005), or emergent genre
features and their related social practices (Miller and Shepherd 2004), as well as the
communicative contexts of textual production, mediation and affordances for use
(Morrison and Skjulstad 2010; Skjulstad 2007b).
The importance of communication to digital design and of digital designing for
communication has not been fully developed in research into ‘interaction design’,
including that with a semiotic take on ‘engineering’ in HCI (de Souza 2005).
A Communication Design perspective places media types, meditational means and
communicative and cultural aspects as its design material, whether designing a
mobile narrative for and in use (Morrison 2009), or a museum exhibit that is linked
to social media practices to enable user participation (Pierroux 2009). What is new
in our view is the attention to media and communication and especially the ways
in which digital design processes, practices, products and use need to attend to the
ways in which narrative, aesthetics, social semiotics and poetics are of part of
interaction. Important here is the overall focus on communication that involves
links between representation, mediation and participation. This is to place emphasis on the design of cultural, symbolic resources and affordances for engagement
and enactment that are digitally mediated and mixed with other materials. This is
distinct from structuralist and determinist models of communication (see e.g.
Crilly et al. 2008a), and also ones proposed in informatics (e.g. Winograd 1996).
A media and communication informed view allows us to access research and practice from domains such as aesthetics, semiotics and rhetoric and to connect them
to aspects of interaction design that are not merely procedural and functionalist in their
human–machine relations. It is also important that such a view acknowledges the
value of designers’ intentions (Crilly et al. 2008b) in communication, not simply
that these are embedded in a product or product semantic perspective. Developing
and analysing tangible interfaces (see Chapter 2) may then be placed in contexts
of practice and use, but also located in wider cultural, historical and meditational
view that gives weight to what is being said or articulated and how this is being
achieved and conveyed via different modes of communication and media types
that are themselves mediating artifacts. A cultural historical view on semiosis may
thus be distinguished from one in which phenomenological views are given more
emphasis (e.g. O’Neill 2008). As mentioned in Chapter 2, meaning is made in and
through practice.

Developmental and Transformative Views
Through a socio-cultural approach to the communicative and cultural significations in
digital design, we may approach design products and processes in relation to activity,
development and transformation. Our particular focus is on developing a communication design orientation to digital design from within a socio-cultural perspective. This places more emphasis on the design relation between tools, signs
and mediation in relation to design. This matters for designing culturally framed
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resources for communicative use. With strong roots in psychology (Vygotsky 1962,
1978), a socio-cultural approach emphasizes that our designed and mediated worlds
are constructed through design activity, where action is realized in inter-relations
between tools, signs and their significations. Here relations between tools and signs are
especially important (Wartofsky 1979) in shaping relations between design resources
through which mediated meaning making may be materialized. Cultural Historical
Activity Theory (CHAT) places activities of mediation and meaning making within
both cultural and developmental contexts and constituent activities.
Meaning making occurs in what are called activity systems through which these
components are realized. Activity is a core unit of analysis; meaning is made
collaboratively, via activity and in activity that Vygotsky reminds us is to do with
mediation, and mediated meaning making (Wertsch 1991). Such an approach has
been conceptualized in Activity Theory and applied and extended in designrelated studies of work (e.g. Engeström 1987), learning (e.g. Ludvigsen and
Mørch 2005) and informatics (e.g. Kuutti 1995; Kaptelinin and Nardi 2006).
However, understanding and analysing digital design process and products where
the tools and signs are culturally and communicatively constituted (e.g. Bazerman
1997) has not received similar attention. This, for example, was the focus of a
large multidisciplinary project called MULTIMO that placed communication
design and ‘composition’ at the centre of explorations of digital discourse and
multimodality from a socio-cultural frame (Morrison 2010a). Practice and analysis
were interwoven in research that investigated the changing dynamic of digitally
mediated communication and its design in different environments, ranging from
web interfaces to installation arts.
As technologies, symbolic means and our mediated expressions become more
closely entangled in complex communicative activities, it becomes even more important to focus on the motivations or object of our activity (Leont’ev 1978, 1981).
Utterances refer to the speech acts of saying; articulation refers to the means, ways
and modes of enactment in and as digitally mediated communication (as opposed to
grammar, or function). The design of symbolic and meditational resources or communication, such as style of animation in an interface, may be accentuated. This
attention to the culturally communicative also then needs to be seen in relation to the
growth of multiple activity systems that intersect and produce new objects of activity.
The strongly developmental and transformational character of the socio-cultural
approach allows us to take part in processes of emergence and change, both in terms
of special intervention and as participants to a longer path of alteration and reflection.
In communication that is enhanced by technology, a socio-cultural approach helps
untangle a complex of intersections between digital artefacts and their meditational
materialities, modes of their collaborative construction and distribution, and our
unfolding and mediated meaning making. Such an approach provides a useful and
flexible frame for approaching emerging areas in which digital design is deeply
embedded – such as Game Studies (e.g. McGonigal 2007; Bogost 2007) or productionbased media education (Burn and Durran 2006) – but is not necessarily made plain
analytically in terms of design practices and design studies.
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Engeström (2007), one of the leading proponents of Activity Theory, has
recently observed, for example, that while we have paid considerable attention to
learning environments in technology-enhanced education, we have not given adequate attention to the granulated media and communicative qualities of those environments, or designs for learning. This observation also applies to the culture and
creative industries (Lash and Lury 2007), including digital design, where attention
is needed on the multilayered activities of creative arts and their digitally mediated
cultural production. Here digital design research may be informed directly and
abductively by studies in new media. In addition to studies in interaction design
with an informatics bent, humanities views such as those in new media studies
place weight on (analysing) interpretation (Strain and van Hoosier-Carey 2003;
Hayles 2002; Bertelsen and Pold 2004) by participants in digitally mediated texts,
events, discourses and practices. This is also carried out in analyses of iterative and
participatory design that comes not only from inside influential studies in informatics and collaboration in work (see Chapter 8) but is located in cultural, historical
and social semiotic analyses of mediated communication that are a part of their
reflexive design and enactment. Importantly, this communication is realized in
action via the mediated affordances and cultural resources that are provided and
suggested to participants in digital discourse events and environments. These are
events and environments that are themselves in flux, in and through development,
in their emergence. They too need to be related to their antecedents and distinguished from them. Communication Design offers us some means to study the links
between production and reflection that may be understood as distinct from earlier
transmission and transfer based models of mediation.
In approaching digital design research and its changing character, the influential
work of Engeström in conceptualizing development and learning as expansion may
be applied. In a recent publication addressing co-configuration in work environments, Engeström (2007: 38) identified, among others, two tentative features that
are pertinent for digital design and that are related to activities that cross boundaries
and forge links. He refers to ‘Learning by experiencing’ as an activity, whereby
participants engage in imagined or simulated situations ‘… that require personal
engagement in actions with material objects and artifacts (including other human
beings) that follow the logic of an anticipated or designed future model of the activity.’ (see Chapter 7). Hakkarainen et al. (2004) see collaborative meaning making
as complex configurations and co-ordinations of multiple participants, views and
media types. This entails the activities and practices of enacting digital designs:
constructively, expressively and critically. Moreover, there is a need to account for
how a complex of design, designed and designing (e.g. Thackara 2005) may be
understood more relationally. ANT suggests ways in which we may approach this
as sets of relations and negotiations and build outwards from what Latour (2005)
refers to as the assembly of assemblages. Yet such assemblies have material discursive characters and characteristics, enfolded in how we articulate our views and
versions in digitally mediated communication (such as in feminist perspectives on
the socio-technical as in the last subsection of this chapter).
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Affordances and Mediating Artefacts
What has been not so fully explored with respect to the analyses of digital design
concerning the symbolic and the communicative, as opposed to the functional and
instrumental, has been a focus on the qualities and affordances of different media
and their mixings in the array of multimodal expressions that are now being
designed. It is through designs for use and their performative enactments in mediated discourse that we may explore such affordances as utterances of cultural
design. The notion of affordances was originally advanced by Gibson (1966) to
refer to a relational quality between organism and environment; he pointed out that
opportunities or limitations for action are also perceptual and based on users’ abilities to act in their context. Affordances were later taken up in HCI by Norman
(1988) with specific reference to end users and little on the socio-cultural activities
in which they were situated. This weight on action and activity has been further
connected to an Activity Theory view (Bærentsen and Trettvik 2002). Connections
between activity and affordance have been applied within the exploration in the
collaborative design of RFID technologies and the design of affordances for Near
Field Interaction (NFI) in a project called TOUCH, based at the Oslo School of
Architecture and Design. The term ‘material affordances’ (Nordby and Morrison
under review) has been developed to describe digital materialities and RFID technology that are available to designers and teams involved in explorations that are
geared towards providing resources for digitally mediated communication and
interaction.
The invisibility of RFID fields may also be made explicit through the design of
‘visual affordances’ that move technical and symbolic mark-up and physical placement of RFID tags to representations of the magnetic ‘auras’ of near field zones
into visual mediations of their scope and reach. These are visualisations that reveal
what is otherwise invisible in the form of radio fields (Arnall and Martinussen
2010) and cannot thus be ‘accessed’ by designers who are motivated to move
beyond function driven ticketing or payment applications. Giving visible body to
unseen material form of RFID makes it possible to envisage the design for other
types of communication with the technology, including ones that may involve richer
tangible interactions between RFID embedded data and physical products, such as
toys (Johanssen 2009). This is a communication design geared towards also helping
designers better access properties of the material with which they experiment, such
as in the development of communicative prototypes (Knutsen and Morrison 2010),
and may then review and apply for wider use.
A key concept is that of ‘mediating artefact’ (see also Chapter 7). In contrast to
CSCW research, in an Activity Theory view the notion of artefact (and tool) subsumes mental as well as material phenomena. The artefact encompasses techniques, practices, skills, signs, notations, along with their material counterparts
such as diagrams, maps, and blueprints, and so forth. Wartofsky (1979), from
within psychology, proposed the concept of the tertiary artefact to move from
levels of representation to mediated imagination and formulation (as opposed to
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primary and secondary artefacts as tools and representations respectively). This
may then also be framed in terms of Communication Design where tools and signs
are located in designs for mediated meaning making and as Cole (1998) argues as
culturally medatied activity. Morrison and Skjulstad (in press) argue that this is a
matter of complex mediation (Bødker and Andersen 2005) between system, structure
and semiosis, in which the projection of design concepts and innovation are articulated through digital aesthetics that access popular and technological metaphors
and discourses. In an example taken from digital advertising on the web, Morrison
(2009) analyse how a leading global car maker uses metaphors and visualizations
of design innovation of hybrid luxury vehicles as part of the persuasive character
of branding online. In this digitally mediated advert, it is a website that has been
designed to persuade; it is an example of mediated digital semiosis where use and
interpretation by publics are to a large degree framed via a sophisticated cultural
and symbolic imaginary. Digital imagery rendered in Flash and the web-based
cross linking of references and allusions to a variety of media types and genres
(from handbooks to science fiction film) are used to project arguments in favour
sustainable design geared to consumers. This is pictured as partly technological
but also through the mediation of the artefact of a hybrid-engine passenger vehicle
that is then result of innovative design and manufacturing that surpasses that of
other automakers. Better design is conveyed through the promotion of sophisticated web media as part of a multi-level communication design strategy that also
has a culturally located view on materials and expression.
Such multimodal online marketing discourse uses artistic visualizations and
metaphors of neurological processes in a communication design campaign to promote the advanced technologies of the hybrid vehicle. As is taken up in Chapter 7,
the mediating artefact refers not only to text and media types but, importantly, to
what is signified and communicated symbolically and culturally. Digital design
also entails such communicative intent and, importantly, engagement. A growing
trend in the design and enactment of digital branding, for example concerning
mobile phones, is to include consumers as producers of digital adverts and their
collaborative distribution and exchange (Morrison and Skjulstad in press). The
design for collaboration and for engagement in community has become a major
growth area in digital design (see Chapter 8).
The concept of the mediating artefact allows us some means to moving further inside the interface (Bertelsen 2006) as a site of complex mediation, as well
as to extend earlier notions and practices of multimodality based in social semiotics.
Through this concept, we may engage with design-in-the-making and the realizations and grapplings with materiality, now digital, now a mix of materials and
materialities, that we employ in our shared meaning making. For example, the
Gesturetek phone accentuates the kinetic in mobile gaming where the mobile
phone camera operates as a movement recognition device for the handset that,
like the Wii from Nintendo, has an accelerometer that allows users to enact a set
of gestures that produce movements in the screen. This is most important for
digital design research as it allows us to analyse the dynamics of interaction and
communication design. Concerning the portfolios of web designers, this focus
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on interaction and communication has been applied through the extension of
notions of montage in the linear medium of film to the dynamic and multiple
activity levels of dynamic mediation within and across media types in the design
and textualization of motion graphics (Skjulstad 2007b). Such portfolios are
textual products, but their symbolic and expressive qualities and affordances for
engagement need to be unpacked as meditational artefacts in which cultural
expressions and practices of web design are embedded. These sites are examples
of exploratory, leading web design professionals and they offer us meditational
resources with which to design. Their realization as innovative communicative
resources for designers, and as designed artefacts, entails the intersection of
information and communication structures and designs at a textual level. In turn,
their textual aplomb makes it possible for users to engage with multimodal representations and expressions. It is important that interaction design approaches
be extended to also explore how such environments for use are composed, on the
one hand, and how their meditational affordances are made ‘material’ by users,
one the other. In this view, digital design research could usefully extend
approaches of Activity Theory to also investigate what Diaz-Kommonen (2003)
calls the vibration between ‘artefacts of expression’ and ‘expressive artefacts’.
An approach to digital design as exploring and incorporating mediating artefacts
makes it possible to further study the activity between humans and machines in
complex relations of design dynamics as well as in their contexts of professional
and popular use.
In the next subsection we turn to polyvocality and address as concepts that may
be applied in understanding designing for mediated articulation and participation
and their contextual analyses.

Polyvocality and Addressivity
Concerning the articulation of mediated communication and its complex designing
and collaborative genesis, it is fruitful to look at the work of Bakhtin (1981, 1984,
1986) and some of his core concepts. Bakhtin’s work covered both literary and
language domains and thus offers a substantial resource for design researchers.
Bakhtin developed the concept of what has come to be labelled the dialogical. This
refers to his assertion that all communication is enacted, it occurs in dialogue but
enunciated in contexts and tempered by conventions. This ‘social language’ of
conventions he labelled speech genres, accentuating the socio-cultural construction
of all communication as mediated through language but also other modes of expression and exchange. Bakhtin argued that we also consider communication as only
ever partial and always unfinished. This notion of the dialogical resonates with
some current concerns in digital design research, such as in electronic installation
works and online discourse, where dialogue is realized only online and in the time
of its telling. In Chapter 2 we related the dialogical to current concerns with digitally
designed and mediated communication, such as in blogs. Here we suggest how
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explorations in the ‘dialogical’ may be extended into interaction and communication
design as part of seeing design as multiply made, that is with a variety of media
types and discourse modes. It is the interplay of unfolding digital textual materialities
and artefactual mediations that challenge our interpretative and explanatory frames,
such as in the shared constructions and interpersonal activities of online gaming
that are only possible because of their underlying digitally conceived and afforded
communication design. The unfolding of these digital designs has major implications for how we also, today, relate to Bakhtin’s concept of addressivity; he saw all
communication, whether in fictional narrative or sociolinguistic encounters, as
being addressed to a potential hearer and respondent, and by extension, to the wider
body of related and antecedent discourse. Seen as communication, digital designs
within and via digitally mediated environments are thus also social and cultural
discursive constructs and exchanges; they are interpersonal, culturally rooted, and
collaborative, but also in flux.
Taken together, these concepts may also be related to Bakhtin’s notion of polyvocality. This concept provided a central shift from notions of primary and overbearing
authorship – here the romantic lone designer – to meaning that is collectively created
through a medley of speaking positions. Referring to applied discourse theory and
communication as dialogically framed, attention to the level of the utterance is
essential. Utterance refers to socially situated ‘speech’ and not to language rules.
It places weight on how the dialogical may be realized at the level of articulation,
i.e. what is said. This is a level of articulation is still very much under-theorized in
design research that may still move further from artefacts and their co-ordination to
digital artefacts and their symbolic and cultural communication. Yet around us we
see that polyvocality is in the process of being realized through a range of media
types, co-occurring in websites and increasingly present on mobile devices and in
public spaces. By placing communication at the centre of a socio-cultural perspective,
digital design research is able to connect information systems and application design
and their affordances with the shaping and multimediational character of digital
utterances in, as and through, design artefacts and discourses.
Bakhtin further developed the concept of the chronotope to account for relations
between space and time in written narrative communication. This concept is useful
even today in the shaping and study of digital genres, such as blogs (Miller and
Shepherd 2004), design portfolios with their mix of online mediation and media
types, and the features and functionalities of simulated online environments such as
Second Life. The chronotope is the activity of the knotting together and untying of a
‘narrative’ (Bakhtin 1981: 250). It allows us to move analytically within emerging
practices of digital communication design and their enactment. Morrison and
Thorsnes (2010) extend the chronotope from the original literary written narrative to
the conceptual design and actual multimodal expression of a blog and its unfoldings
in a creative, performing arts context. They also connect this to recent work on social
semiotics into space and time; for example on the Sims (Lemke 2005), and has been
discussed concerning space-time relations and interfaces influenced by film (e.g.
Wood 2007). As a result, a multi-accented, process-driven blog, one that draws
together choreography as design with experimental reporting online in the form of
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creative and research mediation, highlights the need for working through practice
with theory to generate reflections on design. Reflections on practice and its analysis
are thus themselves cast in a digital communication design mode.
Current views of Activity Theory take up Bakhtin’s notion of polyvocality and
extend these to the mapping of intersecting activity systems (Wells 1999), in which
the object or motivated focus (actor, participant, process, product) is itself part of a
synthetic reframing in relation to other systems. This is one of the theoretical and
methodological challenges of understanding digital design, as reflected in recent
developments in social and network software (flickr, technorati, MySpace) and
wikis in particular. Here we need to account for the design of digital tools and
means for articulation that are in several respects under-determined. They gather
and gain their identity and discursive capacities and communicative strength by
way of their being articulated collectively (See Morrison et al. Chapter 8). This
bottom-up and emergent character means that digital design research is at once
contextualized and also in the process of being made. It is this quality of information, and earlier separations between information systems design and the graphic,
that is now challenged. The design of dynamic, visual elements, along with kinetic
ones in various tangible interfaces, whether in mixed reality installations or on
mobile devices, needs to be carried out in tandem with programming. In relation to
the spread of ‘social media’ especially, what we need to heed analytically is how to
simultaneously attend to designing for, and researching affordances for, participation, along with means to investigate participants’ experience and the dynamic
relations of their articulations. To do this is to centre on both the anticipation of
involvement and its prefiguring in digital design objects and environments.
Participants to such digital discourses may become engaged in the designed and,
thereby, further contribute to its refinements and extensions through their own
mediated meaning making, by way of co-construction of digital ‘compositions’
(Morrison 2010a).

Social Semiosis and Digital Design
Social semiotics examines the relations between textual and interpersonal representations and exchanges. In many digital texts and environments different modes of
communication and media are intertwined. From a social semiotic point of view,
analysts approach such ‘texts’ – artefact and events – as situated in contexts of culture and historical trajectories of genesis and use. This is to move onwards from the
concern of earlier semiotics with structures and systems (van Leeuwen 2005: xi)
towards investigations of multimodal constructions and analyses. In terms of digital
design, these constructions and analyses are an interplay of finding and communicating
resources for mediated meaning making and the active, adaptive and emergent uses
of them (Morrison 2010a). While reference, importantly, may still be made to theories and analyses of representation (e.g. Hall 1997) and mediation (e.g. Fornäs
2000), these need to be transposed to the settings and activities of digital designing
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and its multidisciplinary analysis and practices (Andersen 2001; Bolter 2003; Bolter
and Gromala 2003; Julier 2005). This has provenance in fields such as visual digital
culture (Darley 2000). Further, it concerns how we continue to conceptualize and
analyse matters of textual materiality in ‘new media’ (e.g. Munster 2006) and how
we critically unpack notions of convergence and hybridity, multimediation and
intersemiotic complementarity or the mixing and selection of semiotic resources in
new communicative ensembles (Couchot 2002; Friedberg 2006; Royce 2007) in
relation to an emergent understanding and exploration of digital design.
This emergence may be theorized in terms of sociogenesis: it is developmental and
located in cultural historical contexts of articulation. Emergent digital communication
accesses historical resources and patternings at the same time as it is part of an
emergent ecosocial system (Lemke 1995, 1998). Mediation and the textual, communicative and participative and overall communicative materiality are simultaneously central in digital design’s evolution as a field They also impact on the ongoing
experimental and innovative unfolding that are typical to designing affordances and
multimodal mediated communication.
The construction and analysis of texts, environments and events has been framed
in terms of language as social semiotic, principally following the linguistics of
Halliday (1985/1994). Kress and van Leeuwen (1996, 2001) have taken this
approach beyond logocentric notions of communication to one that is conceptualized as multimodal, that is crossing modes and media. However, this approach often
maintains a structuralist search for ‘grammar’, even when it approaches ‘new
media’ (e.g. Martinec and van Leeuwen 2009). Recently, as part of a social semiotic
approach to digital multimodality and the design of multimodal affordances we
have taken up challenges to text production and critique by way of exploratory
experiments and situated multidisciplinary investigations into digital design and its
mediated communication (see Morrison 2010a, b). The concept of multimodality
has considerable import for the analysis of digital design research, such as has
been applied in visual analysis (van Leeuwen and Jewitt 2001). It provides
designers and researchers with a framework from which to extend understanding
of mediated meaning making within and across discourse modes as has already
been addressed in studies of multiliteracies and learning (e.g. Jewitt 2006). Kress
and van Leeuwen see that modes and media are now central to the design and
production of digital discourses. They argue that ‘… meaning is made in many
different ways, always, in the many different modes and media which are co-present
in a communicational ensemble.’ (Kress and van Leeuwen 2001: 111). Such
ensembles, however, need considerable investigation concerning the digital, such as
in electronic/software art, or in terms of multimodal web texts (see Chapter 7).
In analysing digital designs and their fabrication and collaborative uses, social
semiotic perspectives need to remember that composition of multimodal discourses
is more than a combination of modes. It concerns relations of modes as well as
elements within them. Kress and van Leeuwen (2001) argue that the notion and
enactment of semiotic resources is central to multimodality. For digital design
research it is important to stress that this is a matter of taking into account cultural schema and ‘scripts’ and their manifestation in digital contexts of mediation.
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In terms of analysing digital design processes and products, this also entails reference to developments in emerging and expanding domains of digital expression, articulation and participative performance, such as gaming, social networking and
electronic narrative and generative art. Digital design research is beginning to more
closely address the ongoing development of such mediated communication, both in
its construction and mediated use.
The role of creativity, that is in design and in collaboration that enables it, is
important in this emergence (e.g. Shotter 2003). This too has been placed in a developmental and Vygotskian perspective (Moran and John-Steiner 2003) in which collaboration and improvisation are an important part of the shaping and emergence of
creativity (Sawyer 2006). This is not to assert the creativity of the gifted designer in
a Romantic notion of the artist (Coyne 1999), but acknowledge that creativity is also
collectively shaped and articulated in design processes, in the many levels of product
design and especially in interaction and experience design. Creativity is also possible
via the links between the personal and the collective. Studies of collaboration, creativity
and digital design in the humanities are in need of exploration.
The NarraHand project into GPS-based collaborative fiction on mobile phones by
African immigrants to the capital city of Norway connects collaborative technical and
narrative design in a wider communication design framework. In terms of digital
design research, what is also studied is the creative co-design that extends to the
articulations of the storymakers at the level of multimodal mobile fiction to their own
reflections on their artistic, narrative expressions with emerging technologies. GPSlocated story entries (written and visual) are linked with entries in an online wiki so
that different modes and mediations online make be connected, communicatively and
creatively (Morrison 2009). Taken together, in NarraHand, creativity may be seen at
multiples levels of emerging practice in designing for digitally mediated communication
(see Chapter 2). This practice is also positioned within a critical view on emergence
and the intersections of designs for communicative use and expressivity, along with
reflexive accounts by participants to both the creative (artistic) composition and readers mediated meaning making via comments and personal contributions. This project
thus attempts to link personal and collective communication in the design of shared
cultural resources via emerging technologies in which attention to meditational affordances and their situated practices of use are seen as part of the design for the potential
of shared creative and critical expression. The generating of resources for mediated
communication is a design task. Here the technical, cultural, and expressive may be
linked in an overall design for communication.
Notions of creativity that originate in and are informed by both psychology and
the arts need to be more closely examined. Our critical understandings of design
knowledge and of creative practices may also benefit from further study that also
does not essentialize creativity. Much knowledge in the practices of designers and
their work processes and resulting products needs to be accessed as part of understanding the digital as well as ‘mixed reality’ (the physical and virtual) in emerging
expressions and cultural articulations. Current approaches to social semiotics,
claims van Leeuwen (2005), are concerned with finding new ways of generating
resources in the production of digital texts and contexts and how they are taken up.
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This is not only an issue of designing new information systems or software applications
but creating and investigating artistic, mediated and cultural digital design.
Research into design and the culture industries that related practice and theory is in
need of further attention especially as it is not lodged in the specifics of work practices or the boundedness of formal contexts of learning. Morrison (2010b) argues
that in devising digitally mediated communication and its multidisciplinary analysis we may draw on aspects of Activity Theory and Actor Network Theory to
conceptualize what may be called ‘multimodal assemblages’. Such assemblages are
distillations of cultural, technical and communicative resources that await mediated
meaning making. This meaning making may also be framed in a wider socio-cultural
model of discourse in action (e.g. Norris and Jones 2005). However, this model of
discourse in action and its empirical applications have not greatly addressed the
challenges and potential of digitally mediated communication, nor the need to
focus on design-related issues and processes within it. These are matters we take
up in Part 2 of this book and in a related publication that have contributed to the
perspectives we present and suggest (Morrison 2010a).
The role of media in digital design research is in need of further emphasis at an
analytical level, something few graduate programmes have yet developed greatly.
This is a conceptual and analytical challenge for digital design researchers. To
strengthen analysis, there is a need to more fully tie into research from new media
studies that is not widely included in many international design journals with a focus
on information systems design in relation to work or learning, or general design
studies research with attention to industrial design or engineering. The role of media,
especially visual media and graphic design, have often been relegated to publications
on mediated products or housed in practical handbooks developed out of the work
of a designer or bureau. Here too rich knowledge may be accessed for selecting,
connecting and extending the study of digital tools and applications and their uses
in specialist and emerging areas of digital design, such as that of generative morphologies (Sevaldson 2005) and biomometics in Architecture (e.g. Hensel and
Menges 2005) and animation in navigation (Eikenes and Morrison 2010). How such
developments in emerging areas of digital design impact on design professions and
the analysis of designing may also be researched from within a socio-cultural perspective that increasingly needs to engage with the emergence of socio-technical,
and aesthetic ecologies of communication (Fuller 2005). These ecologies may be
supported by drawing on research into rhetoric and genre that is not merely structuralist; the ‘invention’ (inventio) and analysis of digital genres may also be taken up as
a way of understanding the specifically compositional innovations in designing digital texts and environments in a socio-cultural frame.

Rhetoric, Genre, and Digital Design
Chatman (1990: 185) distinguishes between two kinds of rhetoric: prescriptive and
descriptive. The goal of the rehabilitators of rhetoric in the twentieth century, following
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its earlier demise as a persuasive art, has been to make it descriptive rather than
prescriptive, from the philosophic ambition of Burke (1969) and the semiotic
approach of Barthes (1957/1972) to the critical application in the ‘Rhetoric of Inquiry’
tradition (Nelson et al. 1987; Simons 1989, 1990). With reference to digital media, in
Heuretics Ulmer (1994) argues theoretically, and later demonstrates (Ulmer 2003),
that the Inventio phase of classical rhetoric is particularly relevant to the development
of hypermedia communication as it has emerged. Having worked in this domain since
the late 1980s, our approach has been to combine these two kinds of rhetorical activities
in order to form a synthetic–analytic approach to digital design both in its interpretative
and constructive modes (Liestøl 2003). This is in keeping, in part, with the use of
rhetoric in the Renaissance as a ‘complete and integrated communication system’
capable of treating any of the classic Arts, thus also moving from the domain of language as a textual type, spoken or written, to other representational forms: pictures,
music and objects/environments in 3D space (sculpture/architecture). This is the
approach currently advanced by scholars of digital media, electronic rhetoric (Welch
1999; Ulmer 2003; Morrison 2005; Liestøl 2003, 2006) and related communication
design, whose design work ranges from the design and enactment of electronic narrative
(Morrison 2003) to the design of the electronic mediation of research as digital
designed rhetoric that involves the interactional interplay of different media types,
modes of address and spatial articulation in online environments (e.g. Miles 2003).
Faced with the current and expeditiously changing digital communication technologies, providing a complexity of functionality and expressions previously unseen,
we may then ask: what are the available means of effective communication in the
digital media systems? How are we to find and/or invent them? The method for finding
the available resources and applying them for communicational purposes in the digital
age is rhetorical in its very essence, despite the fact that it transcends the original
verbal dominance. Digital design research has at its disposal an advanced framework
for the construction and analysis of digitally mediated texts and their communicative
and participative uses. As Chapter 6 shows, rhetoric may be applied as a framework
in the ‘invention’ of digital genres; we show by way of a rhetorical experiment – one
that is grounded in computational and communicational development work – how
textual analysis may coexist and interact with productive, textual synthesis in a process of research. Within the tradition of the human sciences, rhetoric offers an elaborate means for making sense of these activities. However, as digital designers and
digital design researchers, multiple media types and modes of expression and communication present us with both theoretical and methodological challenges at a level
of the design of mediation and communication: that is in conceptualizing, constructing
and articulating multimodal, multimediational discourse. Here both the unfolding
conversation and the context need to be highlighted, again with reference to digital
material discursive practices.
The design of digital media – as text, events and environments – is central to
the immense output of the culture industries (e.g. Lash and Lury 2007). One of
the great challenges in digital media design has been the integration of static and
dynamic text types. This has been the case from early CD-ROM design right
through to current mobile media (Morrison and Eikenes 2008). Writing and still
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images as static text types have developed over thousands of years, and the
combination of the two is seamless, complex and efficient. Yet, audio and video
are dynamic text types and have a much shorter history than the static text types.
Within the institutions and traditions of film and television we have also seen
intimate and inventive combinations of the dynamic text types. For instance, if
one intends to create multi-linear narratives using branching video, as was carried
out by Liestøl (1994), it is necessary to link the various video nodes. Linking
implies active reference between nodes, out of one video clip into another. Link
anchors in the hypertext tradition have basically been restricted to text and graphics (still imagery) that is static text types, and build on the general adaptation of
the footnote convention. The literary footnote, the verbal hypertext link and the
micon (moving icon) convention, are all drawn upon for Inventio of the video
footnote (Liestøl 1994). Such an approach is not often taken up in the domain of
interaction design centred on the web; the burgeoning presence of video on sites
such as YouTube, although innovative and widely accessed, in its design and
enactment does not include features of video-linking or hypermediated communication. Analytically speaking there is still relatively little study of video as part
of a wider expansion of communication design that includes the reflexive deconstruction of motion graphics and ‘movement in the interface’ itself as part of
mediated discourse (see Chapter 2; Skjulstad and Morrison 2005; Skjulstad
2007b).
In his survey of classical rhetoric, Barthes (1988: 65–69) distinguished between
three uses of the topics, or sources and places/sites of generating rhetoric (topos).
Within a socio-cultural perspective, these topics may be seen as semiotic resources.
First, as method the topics make it possible, by means of standardized procedures,
to find the substance of discourse even without knowing the subject matter. Second,
as a grid the topics provides a network of empty forms. When the speaker passes a
given subject over this network, various places are filled, for example, as answers
to a set of questions. Third, as a storehouse the topics serve as an assembly of filled
forms; they are established commonplaces which can be used by the orator as
ready-mades. In a socio-cultural perspective on mediated design and communication,
the topics are then reified and stereotyped by common uses of language, establishing
truisms and clichés for reuse.
In the context of digital media design, the effort is to find (technical) solutions
– conventions or devices – that may help us exploit and indeed create (or invent)
the potential functionality of a new medium. Ancient rhetoric works with and
within language only but in its more general form the rhetorical techniques and
procedures are indeed compatible with the multimodal material of digital media.
The object of rhetoric as digital design is primarily the compounds of text types.
A relevant approach to conceive of the design potential of digital textuality is the
understanding of its form as genre. Genre has always been a fundamental concern
of rhetorics. However, genre has also been theorized in terms of socio-cultural
contexts of emergence and production where Miller (1984) has framed genre in
terms of social action, wherein scripts and schema are realized and moulded via the
enactment of situated discourses.
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We focus on a genre approach to innovative development in digital environments.
This approach includes a double perspective: it is both directed towards Inventio of
digital genres (often conducted in environments of learning) while at the same time
it is concerned with developing a methodology to direct and improve such a process
of innovation. How do we locate or position the genre aspect of digital media?
Although the modern word genre is French (from Latin gener, genus = kind or
class), the related conceptual category for classification of artistic compositions
characterized by style, structure or topic is as old as rhetoric’s and poetics’ (for a
critical discussions of genre, see Genette 1992; Devitt et al. 2004).
In recent years, interest in genre has expanded beyond the humanities and
traditional subject areas such as literature and film studies (Genette 1997) and academic
communication and composition studies (Berkenkotter and Huckin 1995). The
notion of genre has also been taken up in the computer science sub-discipline,
Information Systems, and so far resulted in promising research (Yates and
Orlikowski 2002; Yoshioka et al. 2001). In these projects, the genre perspective is
used to analyse, categorize and improve ICT-based communication within organisations. Here too genres evolve and change constantly.
We have seen this with online news sites and services (Boczkowski 2004). Within
a certain genre, practical and theoretical knowledge about that specific genre is used
to encode and decode, construct and interpret individual genre messages. There is
also communication and exchange between genres, and messages may be identified
as belonging to several genres at the same time (e.g. Lemke 2005). In this process
of continued interplay between genres, there is an ongoing exchange of qualities
mediated by the production and consumption of (new) individual messages. This
exchange of traits and features is an important requisite for genre innovation. In our
context we are not content with reproducing individual messages within existing
genres. The problem with digital media is that little attention given to the innovative
potential of genre and design (e.g. van Leeuwen 2005). It is here in the interaction
that a socio-cultural perspective can contribute to processes of innovation.
In digital design the purpose often is to intentionally research and experiment
with the expressive potential of digital means in order to create prototypes capable of becoming future digital genres – that is to conduct genre design (e.g.
Askehave and Ellerup Nielsen 2005). Developing genres involves a multitude of
knowledge domains relating to technology, theory, subject matter and pedagogy.
The formation of such a method must thus include multidisciplinary combinations of both analytical (interpretative) and synthetical (constructive) approaches.
This calls for intimate interaction between methodologies of both the human sciences and informatics, including information systems design. Double (or multiple) perspectives are needed that can simultaneously handle approaches of both
critical analysis and critical construction. There is also a need for the negotiation
of research strategies, concepts, and models. This is one of the analytical challenges facing digital design. References to communication design and concepts
and constructs from rhetoric, (including attention to genre theory and construction)
offer digital design research considerable means to unpack relations between
‘composition’ and critique. We return to genre design and the digital in Chapter 6.
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Towards Communication Design
In exploring what digital design composition and analysis means for the human
sciences, it is necessary to distinguish between communication and interaction.
In our view, to focus on designing for communication and inscribing communicative
media and mediation in designing allows us to centre on the cultural, social and
aesthetic in digital design. This is important because interaction design itself is
widely acknowledged as a broad and slippery term (Aarseth 2003; Poppenpohl
2006). Much of the research literature on interaction design is formally lodged in
both the practices and theories of Human Computer Interaction. Wider, mediated
practices of interaction design, for example, that focus on graphic design, tend not
to be taken up very formally in research publications (Crampron-Smith and Tabor
1996; Engholm 2002). Moving on from earlier functionalist origins of HCI,
researchers in informatics working with interaction design have indeed concentrated on building knowledge of interaction through studies of use and through
user-based design (Ehn and Löwgren 2004; Löwgren and Stolterman 2004; Kolko
2007). Research through design and practice has been advocated as a method for
HCI (Zimmerman et al. 2007). Human science related views on the design of digital
media have tended to be overshadowed by attention to for example narrative or
performance and not the connections at levels of communication between representation, mediation and enactment.
Humanist digital design researchers thus meet versions of HCI that may be rich,
but there they do not find the humanities in the analytical foreground, compositionally
or analytically. This has implications for what is meant by practice and critique, and
for our understanding of use and users in a world that now is not only about ubiquitous computing but also ‘social media’. Fallman (2008), for example, argues that
interaction design in an HCI view may be usefully approached through a model that
has three ‘interfaces’: with industry, academia and society. These correspond
respectively with design practice, design studies and design exploration. He argues
that it is the movement between these areas that gives interaction design its dynamic
character (Fallman 2008: 10). Through such movement, he claims on the basis of
his own work practice, we may begin to develop an emergent ‘language’ for interaction design that distinguishes it from other interactive systems design (Fallman
2008: 18). This model, however, places aesthetic, artistic and communicative
aspects of interaction design in the domain of the explorative. It unnecessarily
shears them off from both design practice and design studies.
In contrast, focus on communication design places cultural, social and aesthetic
aspects of designing at the centre of digital design where the object of activity is communication. It acknowledges contextual and interpersonal aspects of information
systems and HCI views on interaction design rather than setting them up as a ‘clash
of cultures’ (Cloninger 2000; Skjulstad 2007a). In a communication design view,
links exist to particular approaches to interaction design where the study of artefacts
and contexts of use are central (e.g. Ehn and Löwgren 2004; Linde 2007; Löwgren
2007a, b). When communication is the focus, however, mediation may be culturally
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and symbolically framed. Its design for use is key to the emergence, exploration and
study of practices of digitally enacted communication. This is the case for researchers
who analyse text, contexts and uses of the digitally designed and mediated. These
enactments are where designers and researchers, and researchers and participants are
joined in shared processes and enactments of digitally mediated meaning making.
Communication design depends on, and is informed by, such dynamics.
Matters of identity, both of self and community, come to be important where our
experience and engagement with the changing materialities of digitally mediated
communication cross back over in the physical world of the ‘here-and-now’. This
is especially the case in the rapid and enormous growth of social networking and
multimodal mediation through sites and services such as MySpace and Facebook.
Kirschenbaum (2008: 25) writes that ‘… new media cannot be studied apart from
individual instances of inscription, object, and code as they propagate on, across,
and through specific storage devices, operating systems, software environments,
and network protocols ...’. The practices and analyses of Communication Design
draw on changing notions and approaches to ‘interaction design’ in HCI that offer
new inscriptions of participation but need to recall earlier ones, too (Bødker 2006;
Löwgren 2008). They also are taking up emerging and developing understandings
of ‘new media’ that are increasingly participative and generative when it comes to
users’ mediated practices (e.g Jenkins 2006; see also Chapter 8) in, and as, media,
mediated utterances and digital articulations.
These notions of communication design also relate to material discursive practices (see also Chapter 2). The next subsection extends this with a specific focus on
gender and the construction and study of material discursive practices and digital
design.

Feminist Perspectives
Feminist theorizing is present in the theoretical discourses relevant to digital
design. It represents particular voices. This is why we tell stories of how to understand design, designing and digital designing from this perspective of feminist
research. We do this by first looking at design projects and women designers from
a gender perspective to then take up key concepts for analyzing gender in design.

Voice and Gender
Design takes place in a variety of practices and settings with involvement of designers,
users and other stakeholders. Does it make a difference for the design process and
the object of design, whether the designers are men or women, how s/he is defined,
how s/he is defined in relation to the users and other stakeholders, and where ‘use’
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is situated? As a starting point for looking into this question we take Bratteteig and
Verne’s (1997) suggestion to see the process of designing as not independent or
neutral but subjective, that is, deeply dependent upon the persons involved in the
process and upon whose voices are given space or who is heard or has the preferential right of interpretation. Related to this view is the debate about design in use
and whether users can be designers.
This question has been explored by Karasti (2003) in a study on digital radiology. Karasti and her co-researchers focused on a particular occupational group, all
of them women, called film developers, a term that dates back to the time when the
film was developed in dark rooms. Their task was to mount the film on a light panel
– ‘hanging the films’ – for the radiologist’s examinations; a task that seemed to be
simple and routine but also demanded qualifications that were not obvious. The
film developers had to find the most relevant images by reading the patients’
records, comparing current images with previous ones, and arranging them in an
order that was optimal for the radiologists. Coordinating activities related to the
films and patient records were other important tasks – supportive work that took
place in the background. As film developers’ work had been considered trivial and
of no interest and their work was invisible, they were not involved in the project
from the start. However, the research team involved the film developers, giving
space also to their stories and embodied experiences.
Were they, or did they become, designers? Karasti argues that in the course of
the project film developers became designers of their work situation and of how
their work supported other professional groups, and that their involvement challenged the existing hierarchies and power relations – medical and technological.
She stresses the importance of not only paying attention to the front stage but also
to what takes place in the background – to make supportive work visible and to
focus on design as a gendered process. She discusses the film developers’ situated
and embodied knowledge as women’s knowledge. Certainly, the occupation was
female dominated but the question is if the fact that these women possess the
knowledge depends on their gender or is due to what they are doing in their everyday work in radiology.

Pluralistic Understandings of Gender and Digital Design
Another way of analysing gender in design is to look at symbols or gender symbolism.
Bratteteig (2002) characterizes artefacts and systems by their functionality and
meaning, and their ability to communicate those. She emphasizes that designers
want to find ways to communicate the functionality of the artefact to prospective
users and do so by means of cultural symbols. These symbols have various meaning
in different societies and contexts. That is, cultural and social factors as well as
asymmetrical power relations such as gender, ethnicity, class, sexuality, etc., are
embedded in norms, values and symbols in a society. While words dominate in IT
design, a variety of images, symbols or graphic notations are used in addition. But,
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as Bratteteig stresses, symbols are also used by designers in order to communicate
an artefact’s functionality, thus in that way, the meaning of symbols intervene in
design of artefacts and IT-systems (Bratteteig 2002).
Gender symbolism is also what Lie (2003) uses in her analysis of design artefacts and computer games. Based on Geertz’ (1973) approach to the interpretation
of cultures, she argues that neither artefacts nor people have gender (a fe/male
nature or fe/male essence) but that both are ascribed gender on a symbolic level.
Gender is like ‘vehicles of meanings’, that is, gender is transported from one artefact
to another because the models designers think with are gendered. Lie observes
gender symbolism in computer games to be something ‘internal’ that differs from
the gender of the players. Game designers create gendered characters, ascribed with
gendered attributes, that is, with signs on their bodies. An example is Lara Croft in
Tomb Raider, a female figure with both feminine and masculine attributes (http://
www.laracroftonline.com). A different genre is represented by games such as the
SIMS, where players select to act as a particular person with specific characteristics,
and perform everyday activities, such as going to work or furnishing the house. Lie
suggests that computer games like the SIMS support and maintain a model of ‘gender
as an empty shell’, which can be filled with desirable attributes and qualities based
on personal preferences’ (Lie 2003: 277).
Flanagan (2002) takes a similar but also a different standpoint compared with
Lie when she explores gender, knowledge, and subjectivity in games and cyberpunk. She underscores how 3-D products such as games are designed within an
epistemological model built on objectivity, rationality and universalism: ‘Virtual
environments are entirely mathematically based constructions that create the sense
of a cohesive, seamless, scientific system, and a unified order of knowledge’
(Flanagan 2002: 427). Hyperbodies like Lara Croft are virtual subjects/objects
designed by humans where gendered norms and values are (re)produced or questioned (Butler 1993, 2004). Flanagan (2002:430) writes about Lara Croft ‘“She”
exists for us as a site of becoming−winning or losing the game, adventuring, controlling, pleasuring, moving, fighting’. Flanagan highlights also how the dominant
discourse, ‘design from nowhere’ (Suchman 2002), replaces multiplicity with
omniscience and also how an indiscernible responsibility for the digital design or
virtual environment is built in the view from nowhere.
Regardless of the designer’s perspective it is not, predictably, how users use
digital artefacts/media or how they interact with the characters in a game. Flanagan
refers to five subject positions whereby players interact with 3-D action games: the
player controls the characters actions and movement, actions are performed irrespective of the player, the player positions herself/himself beside the character, a
third person position, and s/he acts through/within the character. The player cannot
escape from her/his physical body though s/he chooses one of these ways to interact
with the game. Flanagan argues, therefore, for a double consciousness because the
performance between the physical body and the virtual body is a ‘combination of
gender, self and other’ (Flanagan 2002: 439). Flanagan emphasizes, though, that we
cannot ignore that digital designs are also made up of negative gender performance,
limited stories and games, and not all citizens have online access. Simultaneously
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with this, the online world is opening up for multiple subject positions for male
players but also for female players.
In her analysis of the world designed within the game World of Warcraft,
Corneliussen (2008: 80) confirms Flanagan’s arguments that games are possible sites
for subject positions other than dominant gender stereotypes. Corneliussen shows that
gender is not constructed in a uniform way in the game world but with ‘diversity,
multitude, and plurality’. Corneliussen concludes: ‘World of Warcraft is not − from a
feminist perspective − perfect, but it does point toward a gender-inclusive design,
proving game universes to be an interesting playground for challenging cultural
perceptions of gender.’ (Corneliussen 2008: 82). Flanagan’s and Corneliussen’s
findings are important in order to contest dominant discourses with gender stereotypical images of female and male players and also about the game design and its
characters. Designers also act inside this world howsoever they design virtual
worlds and ‘They are subjects to, subjects in, and accountable for this world.’
(Haraway 1997: 97).
Design of technologies has also been interpreted as texts or textualities (Woolgar
1991; Vehviläinen 1997, 2005). A writer’s end product is a text. S/he has an intention as well as an aim with the writing, that is, meaning is created by the writing.
The text is the mediator between the writer and the reader as well as with time and
place. The reader has a more or less obvious understanding of the writer, her/his
intention, and how s/he has produced the text. When the end product – a book or an
essay – is read, the reader interprets the text from a subject position s/he positions
herself/himself in or is placed in; positions which give her/him rights and obligations
(Laclau and Mouffe 1985). Translations, situatedness and giving life to the text are
practices related to the reading. Designing can be compared with writing, that is, a
practice where persons design artefacts and IT systems, exhibitions and services,
based on ideas and suggestions, using particular methodologies, modelling and programming languages. Use of these IT systems can then be compared with the reading.
Vehviläinen (1997, 2005) focuses on information technology as textuality when she
explores both the material and social organisation of construction and use of IT.
These ‘take place as the socially-organised and materially-based activities and practices of actual and particular people’ (Vehviläinen 2005). IT systems and artefacts
get their meaning in the design process and in the use of the final products. Gender,
identity and subjectivity are constructed and constituted, that is, in the textual orders
of the relations and practices or in the interplay between people and systems, a position that has similar arguments as those of Flanagan and Corneliussen.

Designers, Users and Boundary Crossings
Oudshoorn et al. (2004) have studied how designers configure ‘the user’ in two
projects with the aim of designing ‘virtual cities for all’. In one of the projects,
which used the I-methodology, the designers regarded themselves as representatives
of ‘all’ future users. Hence, the designers’ qualifications, competences, ideas and
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conceptions became the foundations for the design. User tests were conducted but
in ways that invited confirmation or legitimation rather than being open to divergent
or unexpected views. In the second case, the designer team used a variety of techniques (prototyping, consulting, interviews, surveys) in order to create a more
diverse view of future users and their needs. But this was done at a point when it
was too late in relation to the stabilization of the prototype. The rather closed methodology as well as the male-dominated design team converged in producing a
gender script.
Akrich (1992) uses scripts and inscriptions to explain how designers are
inscribing various values or visions in the technology. The inscription builds on
designers’ definition of the actors’ skills, competences, motives and so forth, and
also their assumptions of how the society will evolve. Designers’ definitions and
their inscribing of their visions in technology illustrate exactly the two cases that
Oudshoorn et al. (2004) analyse. Related to this is the debate of to what extent
users can find their own ways of using a technology; rewriting or modifying the
script. Researchers have reported many examples of how technology disciplines
people and limits their agency, but other stories are also told (see for example
Zuboff 1988). The text message service, SMS in the mobile system GSM, is an
example of a service that has been used in many unexpected ways (Prøitz 2005;
Mörtberg 2003).
Participatory design (PD) has, in contrast to the I-methodology, always included
users and other stakeholders in the design process (see Chapters 1, 2, and 4 for
more detailed descriptions of PD). PD was one frame of reference in the research
project From government to e-government: gender, skills, learning and technology.
11 civil servants in four municipalities in the county of Blekinge, in the south east
of Sweden, participated in the project conducted between 2005 and 2007 (see
Chapters 4 and 9 for a more detailed description of the project). A range of methods
were used in order to involve the civil servants to make visible their qualifications,
voices and to design their work situation in transformation of the Swedish public
sector with the use of e-services and IT (see also Chapter 4). Digital Story-Telling
was one method used in a workshop (see http://www.storycenter.org/memvoice/
pages/cookbook.html). The idea was to use mixed media to design a story based on
the civil servants’ experience in their work practices and if possible, related to
technology. The civil servants prepared a story in advance; it was written on paper
and audio recorded in the workshop. Further, they browsed images and music on a
public website to be included in their narratives. The participants used particular
software to record the story, and to integrate the pictures and the music with the
audio recorded story. A storyline was about one civil servant’s experience of a training course she had been in charge of related to the municipalities’ accounting system. She had everything in place and the training room equipped with computers
was reserved. The civil servant welcomed the participants, all women. They had
received their user names, they logged on, and they had started with the first
example (see also Mörtberg and Elovaara 2010). The training was stopped abruptly
when two carpenters entered the room and told they were there to reconstruct the
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room. The training course was cancelled. The participants logged off the computers,
collected their things and left the room once they had ascertained that the carpenters
had the right information.
Gender was performed in various layers: the woman’s lived experience, in her
design of the digital story, and also when she presented it for the workshop’s
participants. The participatory approach helped to make visible how the civil
servant and her female colleagues reproduced gendered norms and values when
they gave no resistance to the cancellation of the training course. The participatory approach made visible issues such as whose job has a higher value, who has
the preferential right to interpret the situation, who is informed and not informed
in an organization, and how genders intersect with these. In a follow-up interview, the civil servant said that today she would not have accepted such a thing,
that she is now more experienced and self-confident (see also Thoresen 1999;
Bjerknes and Bratteteig 1995; Jansson 2007; Jansson et al. 2007, for gender
analysis in PD projects).
Technologies for the home are good for studying issues of gender in design. One
is the development of the microwave oven – from design, manufacture, marketing,
distribution, and service to use – which has been analysed by Cockburn and Ormrod
(1993) using ANT. Their study shows how gender and technology were negotiated
and performed in ongoing processes; that is, ‘the meaning of each has varied over
time and in accordance with where the actors stand in the networks’ (Ormrod 1994: 57).
One storyline is about home economists testing the microwave oven in the test
kitchen and designing programmes for cooking and control. Their work was seen
as non-technical in contrast to the work of the design engineers responsible for the
design of electrical and electronic components. Two discourses – ‘a discourse of
equality and a more traditional gender dichotomy’ (Ormrod 1994: 50) – competed
in representing ‘reality’. Based on home economics and technology, domestic science
casts light on discipline boundaries as well as transgressions of these boundaries.
Even if some actors admitted and understood the need for transgressions, the actornetwork was dominated by the technical discourse. Cockburn and Ormrod also
looked into how ‘the user’ was configured, with women responsible for activities
related to food and cooking, men as buyers of, or payers for, microwave ovens as
well as experimenters.
These are familiar stories by now, one would believe, but the canonized versions of social construction of technology and ANT do not problematize gender
and, often, the ways in which the stabilization of actor-networks are described
make gender, as well as other asymmetrical power relations, invisible (Cockburn
1992; Wajcman 2000). Star explores how those who do not fit the ‘standards’
find themselves located at the margins or in the centre of different social worlds
(networks) (see also Mörtberg 2003). Star emphasizes that power is ‘about
whose metaphor brings the worlds together, and holds them there’ (Star 1991:
52). She shows how the borders of personal belonging or not belonging to a
particular category or community may be put into question by one’s gender,
race, ethnicity. Boundary crossings are often experienced as what Star describes
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as a ‘high tension zone between dichotomies’; the negotiation of identities,
within and across groups, domains, and disciplines is an extraordinarily complex
and delicate task.

Material Discursive Practices: A Different Epistemology
Feminist researchers have argued for a different epistemological approach, one
which is more apt at dealing with multiplicity, multiple personalities, and marginality.
Although much of this work has a critique of the dominant ways of practising science as its starting point, it can also be used to think of alternative ways of practising
design. Wagner (1994) has argued for epistemological pluralism and polyvalence
– to develop a working culture which supports the participation of different communities and partial translations between their ‘situated’ knowledges. This requires:
Self-reflection – thinking about one’s individual and professional one-sidedness
(“Befangenheit”), including the implicit cultural norms inherent in the practice of science
and technology (notions of efficiency, internalized hierarchies of knowledge, practices of
coding reality, images of work, communication, social relations, and nature); intersubjective communication with others that exposes different ways of being concerned, contradictory interpretations and interests; getting involved in a wider political discourse which
looks beyond the perspective e.g. of a specific scientific community, or a specific group of
affected people or organization, or a selected aspect of the environment’. (Wagner 1994:
262–63)

A different epistemological and ontological approach is Barad’s (2007) agential
realism. One of her starting points is Butler’s (1990: 112) notion of performativity
and how gender is ‘a kind of becoming or activity’; a becoming that takes place
through repeated activities or iterative actions. Butler underlines that ‘if gender is
performative, then it follows that the reality of gender is itself produced as an effect
of the performance’ (Butler 2004: 218). The subject, but also the materiality of the
body, is produced in the performance. Barad takes a step further than Butler (and
also Foucault) in her view of performativity by focusing on both discursive and
material practices, arguing that not only ‘the surface or contours of the body but
also of the body in the fullness of its physicality, including the very ‘atoms’ of its
being’ (Barad 2003: 823) has to be taken into account. This is an interesting position
when it comes to digital design, where the body is often treated as ‘external’ to
articulating and performing a design.
In Barad’s agential realism ‘reality is sedimented out of the process of making
the world intelligible through certain practices and not others’ (Barad 1999: 7).
Taking up Bohr’s epistemological framework as a source of inspiration that emphasizes a non dualistic whole where the observer and the observed object are inseparable, Barad argues that subjects and objects are not pre-given, but constituted in
performances, thus, in a world of becoming. The becoming takes place in intraactions where apparatuses encounter, or are entangled until a cut is created. Hence
the cut creates the specific moment where subject and objects emerge or are
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constituted (Barad 2007; Suchman 2007). A genealogical analysis is a way to
identify the included and excluded apparatuses after a cut has been performed.
We can see that the re-configurations of the world, for example in design, in
what is made to ‘exist’ and which realities are sedimented out, is dependent on the
apparatuses included in the intra-action of the material and the discursive.
Apparatuses consist of an integrated group of materials or devices, but Barad does
not limit the boundary to instruments or machines but also includes techniques, the
gendered division of labour, global and local conditions that make an experiment
possible; thus expands a range of practices to get the instrument to work or a
material-discursive practice to work (Barad 2007). Many different apparatuses or
assemblages can be identified in stories of design – playful methods, provocation,
cultural and technology probes, prototyping, games, theatre, scenarios, specifications,
designers, design models, operating systems, programming languages, computers,
protocols, managers, time, money, workplace culture, division of labour, gender,
and so on.
The relationship between humans and machines has been explored in various
communities, with the use of various perspectives. Although humans and nonhumans
are underscored as actors in interaction, for example in ANT, the actors pre-exist the
enrolment – that is, they meet as separate entities in the network, where they do
things together. In intra-action, on the other hand, the subjects and the objects
emerge in the enactment – that is, they are constituted in material-discursive practices
(Barad 2003, 2007; Suchman 2007). The agential realism approach makes it possible
to explore understandings of knowing and doing, but also how boundaries are in the
making in design practices or research of design practices. Hence Barad invites us
to discuss design as performances of material-discursive practices where specific
apparatus are involved or excluded in boundary-making practices (see also Mörtberg
and Elovaara 2010; Sefyrin 2010).
Particular choices of apparatuses or assemblages are involved in every practice.
In participatory design projects the apparatuses reach from technical specifications,
models, methods and techniques to, for example, first-hand experiences (Bødker
et al. 2004), notions of use (Bratteteig 2004), a particular division of labour, democratic principles (Bjerknes and Bratteteig 1995); hence they introduce multiple and
various logics into a project (Gregory et al. 2005). In contrast, a design project may
entirely build on the designer’s own assumptions of presumptive uses, expectations
and needs. The enactments of these two practices differ in terms of what is excluded
and included, the boundaries drawn between experts and non-experts, but also the
final product. The inclusion of gender issues is not something that can be taken for
granted, neither in participatory design nor in projects that use the I-methodology.
Nevertheless, gender is performed in the reconfigurations of the work practices, in
the design or the application domain, and it may take various forms.
The design practices discussed in this section are examples of material-discursive practices where designers, users, gender, knowledge, understandings, and
imaginations are constituted in the reconfigurings of the practices (worlds). Due
to the apparatuses at work in the specific cases, different realities are materialized or emerging. The performances or practices/doing/actions depend on the chosen
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apparatuses, that is, what is included or excluded in the enactments or in the
intra-actions (see also Chapters 4, 5 and 9).

Closing Comments
Digital design continues to extend into technology-related aspects of our learning,
work, organizations, leisure and commerce. As it becomes more widely embedded
in, and consitutive of, our political, communicative and cultural production, it is
important that we distinguish between what, where and how our understandings of
the roles, potentials and constraints of the digital in design are framed analytically.
This matters as we continue to meet emerging technologies and their combinations.
It also matters how we engage with them analytically in designing and research.
This is a most important distinction where focus on the next gizmo or the latest
slider is not necessarily linked with the situated, communicative and cultural uses
of digital design. At an analytical level, we believe that this is all the more important in terms of research where what conceivably may be published under the
rubric ‘digital design’ does not sit within one discipline or practice. This immediately raises for us a key issue that distinguishes digital design research from
previous research into design that was very much concerned with establishing
design as a science (Simon 1969) and also design as a discipline (Cross 2006).
Identifying analytical frameworks and perspectives from which to explore digital
design – that is in, as, and through designing – demands a fair degree of multidisciplinary configuring.
Design research now includes the digtal in many incarnations, ranging, for
example, from ubiquitous and pervasive computing (e.g. Bell and Dourish 2006)
to exhibition design and public spaces (e.g. Dernie 2006; Skolnick et al. 2007).
A general design literature still prevails, not all of its explicitly engaged with the
digital. Exploring digital design analytically requires a considerable degree of
negotiation of this general literature, its legacies and its ongoing application in
researching the digital. Our research distinguishes itself from that which is cognitivist and positivist. We place digital designing and researching firmly within
socio-cultural and socio-technical approaches that are motivated by situating
human action and interpretation in regard to culture, communiction and
context.
In parallel to such publications, there is now an immense body of media material
– across magazines, manuals, blogs and even YouTube. This provides invaluable
information about developments in digital design and especially technical and cultural uses. Designer-researchers refer to this literature as part of keeping apace with
the rapid changes in digital technologies and media (Stolterman 2008). Many
designers also contribute to such ‘sites’ of knowledge and circulation. For digital
design researchers, however rich as such sources of knowledge may be, it is necessary to incorporate formal frameworks and methods in their refereed research
publications. This requires shifting between different design and digital design
92

Analytical Perspectives

practices, discourses and their sites and processes of mediation and exchange.
These also include methods, the theme of the next chapter.
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